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Abstract:

THE INVENTION RELATES TO AN AQUEOUS OR AQUEOUS-ALCOHOLIC EXTRACT OF THE BLUE-GREEN ALGAL TAXON SPIRULINA, CHARACTERIZED IN THAT IT CONTAINS AT LEAST 10 WT. % MAGNESIUM IN RELATION TO THE DRY WEIGHT OF SAID EXTRACT. THE INVENTIVE BLUE-GREEN ALGA EXTRACT IS AN EFFICACIOUS COMPONENT FOR STIMULATING INTRACELLULAR SYNTHESIS OF ATP AND MATRIX PROTEINS AND DIFFERENTIATION OF KERATINOZYTES. THE BLUE-GREEN ALGA EXTRACT IS USED IN TOPICAL PREPARATIONS FOR CLEANING AND COSMETIC CARE OF THE SKIN AND HAIR, IN ADDITION TO THE PRODUCTION OF AGENTS FOR DERMATOLOGICAL TREATMENT OF THE SKIN.

Description:

 "Extrakt aus der Blaualge Spirulina und seine Verwendung in kosmetischen und

 dermatologischen Mitteln zur Haut-und Korperpflege" 

Die Erfindung betrifft einen Extrakt aus der Blaualge Spirulina, seine kosmetische und dermatologische Verwendung und Mittel zur Haut-und K๖rperpflege,  die Spirulina

Extrakte enthalten.

Die kosmetische und dermatologische Behandlung der Haut erfolgt durch Cremes,

Salben, Lotionen oder auch wไssrige Liposomengele, die aufgrund ihrer Zusammensetzung an Fettstoffen und der damit verbundenen ruckfettenden  Eigenschaften einen positiven (glattenden)  Effekt auf die Haut besitzen. Diese Mittel enthalten haufig  auch wasserbindende Bestandteile, z. B. Harnstoff, die zum Wasserruckhalt  in der Haut beitragen.

Die verhornte Epidermis bildet den Schutzschild der Haut. Damit diese Funktion optimal erfllt wird, mssen die Hautzellen (Keratinozyten) den Prozess der sogenannten epidermalen Differenzierung durchlaufen. Nach der Teilung der Zellen in der Basalschicht wandern die Keratinozyten zur Hautoberflไche und machen dabei eine Reihe von Veranderungen durch, bis sie als tote, flache, kernlose  Korneozyten die Hornschicht (stratum corneum) bilden und schliesslich abgeschuppt werden. Wไhrend der epidermalen Differenzierung werden verschiedenen Proteine mit spezifischen Funktionen ausgebildet.

Hierzu zahlen unter anderem Keratine, Involucrin, Filaggrin und Transglutaminase.  Zur optimalen Ausbildung der Epidermis und der Hornschicht ist es notwendig, dass diese

Proteine koordiniert und in ausreichender Menge gebildet werden.

Das Adenosintriphosphat (ATP) ist ein zentrales Molekl des Energiehaushalts lebender

Zellen, da es die Energiequelle vieler zellularer  Reaktionen darstellt. Der intrazellulare 

ATP-Gehalt ist ein sensitiver Marker fur die Vitalitไt und Aktivitไt von Zellen, da eine erh๖hte zellulไre Aktivitไt,  z. B. wahrend der Proliferation (Zelivermehrung),  mit einem erh๖hten Bedarf und Verbrauch von ATP korreliert.

Bei bestimmten Hautkrankheiten wie Ichthyosis oder atopischer Dermatitis sowie bei

Altershaut wurden St๖rungen im Differenzierungsprozess festgestellt und mit den entsprechenden klinischen Hautverไnderungen in Verbindung gebracht. Hauterkrankungen k๖nnen z. B. auf eine Verminderung des Filaggringehalts zurckzufhren  sein. Auch in der Altershaut sind viele natrliche Komponenten vermindert, wie beispielsweise der

Gehalt an Collagen, Elastin, bestimmten Ceramiden und freien Aminosauren.

Die Altershaut wird kosmetisch in erster Linie mit Vitamin A-Derivaten oder Hydroxysauren behandelt, die uber eine Stimulation der Proliferation der Basalzellen in der Epidermis zu einer Verdickung der Epidermis und damit Glไttung der Haut fuhren. Neuere

Ansไtze bestehen darin, die Proteine, die in der trockenen oder der Altershaut fehlen oder vermindert vorkommen, gezielt zu substituieren bzw. indirekt in die Stoffwechselprozesse einzugreifen, die bei trockener Haut oder mit zunehmendem Alter gest๖rt sind, um diese zu normalisieren.  Als Beispiel sei hier die Stimulation der Collagensynthese  mit dem Zweck der Faltenreduzierung  angefuhrt.  Weiterhin werden beispielsweise Laminin,

Substanzen zur Verlไngerung der Lebenszeit von Hautzellen und bestimmte Extrakte zur

Stimulierung der epidermalen Differenzierung eingesetzt. Hierbei handelt es sich teilweise jedoch um pharmakologisch wirksame Substanzen mit hohem Nebenwirkungspotenzial.

Es besteht also ein standiger Bedarf an neuen, nachweislich bioaktiven Komponenten mit Wirkung auf die biochemischen Prozesse, die zu trockener Haut und zu Altershaut fuhren. Die Erfindung geht daher von der Aufgabenstellung aus, eine bioaktive Substanz zur Verfugung zu stellen, die die Synthese von Adenosintriphosphat (ATP) in den Hautzellen stimuliert. Die so bereitgestellte Energie steht der Haut fur erh๖hte Stoffwechselleistungen, z. B. die Hauterneuerung, oder Reparaturprozesse, z. B. bei UV-Schaden, zur Verfugung. Die Substanz soll ausserdem gezielt die Synthese der Proteine, die in der trockenen oder in der Altershaut vermindert sind, stimulieren. Letztlich wird so das Hautbild bei trockener Haut oder Altershaut von innen her verbessert durch Regulation eines relevanten biochemischen Prozesses. Ebenso wird die Schutzfunktion der Haut wiederhergestellt.

Algenextrakte als kosmetischer oder dermatologischer  Wirkstoff sind bereits seit langem bekannt. Ihre Verwendung in verschiedenen kosmetischen oder dermatologischen

Praparaten ist beispielsweise in den Druckschriften JP 52 021 336 A, JP 54 037 835 A,

JP 52 031 836 A, FR 2555444 A1 oder FR 2609246 A offenbart. 

Die Patentschrift EP 0 652 763 B1 offenbart Blaualgenrohextrakte, die mindestens ein

Porphyrinderivat als Wirkstoff enthalten.

Die Druckschrift FR 2764799 A1 beschreibt kosmetische Produkte, die einen Extrakt aus der marinen Mikroalge Phormidium enthalten und den intrazellularen ATP-Gehalt  epidermaler Zellen in einer verschmutzten Atmosphไre bewahren oder sogar erh๖hen.

 Algenextrakte  enthalten kosmetisch oder sogar dermatologisch wirksame Komponenten wie Carotinoide, Proteine und Aminosauren, Polyphenole, ungesไttigte Fettsไuren  und

Vitamine, Polysaccharide, antioxidativ wirksame Mineralstoffe wie Selen und Zink, antioxidativ wirksame Enzyme wie Katalase, Superoxiddismutase und Peroxidase, Mineralstoffe wie Kalium, Magnesium und Eisen, mit pflegenden, stabilisierenden, feuchtigkeitsspendenden, entzundungslindernden, zellschutzenden  und zellstimulieren-  den Effekten. Die Zusammensetzung eines Algenextraktes variiert stark in Abhangigkeit von der Art der Alge, von den Wachstums-oder Kultivationsbedingungen  und vom verwendeten Extraktionsverfahren. So enthalten die mittels schonender C02-Hochdruck-  extraktion gewonnenen lipophilen Spirulina-Extrakte berwiegend Fettsไuren und Carotinoide. In den wassrigen oder wassrig-glykolischen Spirulina-Extrakten liegen uberwie-  gend uronsaurehaltige  Polysaccharide, Polyphenole, Mineralstoffe und wasserl๖sliche

Vitamine vor.

Es wurde nun berraschenderweise gefunden, dass bestimmte Extrakte aus einer mit

Magnesiumsalzen angereicherten Blaualge  vom Typ Spirulina die Anforderungen, die an einen kosmetischen Wirkstoff zur Stimulierung der Synthese von ATP und Differen-  zierungsproteinen in den Hautzellen gestellt werden, in hohem Ma & e  erfllen.

 Intrazellulares  Magnesium ist gr๖sstenteils  gebunden an ATP, Nukleinsไuren, Proteine und niedrigmolekulare Verbindungen, z. B. Citrate (T. Gunther, Magnesium Bulletin 13, 46-52, 1991). Mg2+ wirkt als Modulator der Membranpermeabilitat gegenuber Ca2+  und dessen transzelluiไrem  Transport. Ca2+  ist das wichtigste Ion fur die Keratinozytendifferenzierung. Ausserdem induziert Ca2+  einen Anstieg der m-RNA zur Synthese von Involucrin,  Loricrin, Transglutaminase,  Keratinen und Filaggrin (D. D. Bikle, S. Pillai,

Endocr. Rev. 14, 3-19, 1993). Collober et al.  zeigten, dass sich eine L๖sung, die Ca2+  und Mg2+ enthalt, gunstiger auf die Proliferation junger Fibroblasten  und auf die

Expression von Filaggrin auswirkt als eine L๖sung, die nur Ca2+ enthalt (I. Collober,  

J. Wepierre, C. Montastier, M. S.  Noel-Hudson, International Journal  of Cosmetic Science 16, 149-160, 1994). Mg2+ optimiert oder potenziert sogar die Effekte von Ca2+  auf die

Fibroblasten und Keratinozyten, was m๖glicherweise darauf zurckzufhren  ist, dass es das lonengleichgewicht mit Ca2+  aufrecht erhalt (J. Fine, P. Cole, J. S. Davidson,

Biochem. J. 263, 371-376, 1989).
Ein erster Gegenstand der Erfindung ist ein wassriger oder wไssrig-alkoholischer Extrakt aus Blaualgen,  der einen Gehalt an Magnesiumionen von wenigstens 10 Gewichts-%

Mg, bezogen auf die Trockenmasse des Extrakts, aufweist. Der erfindungsgemไsse  Blaualgenextrakt wird bevorzugt aus dem Algentaxon Spirulina Arthrospira gewonnen. In einer bevorzugten Ausfhrung der Erfindung liegt die Trockenmasse des Extrakts bei 2 bis 10 Gewichts-% und der Magnesiumgehalt bei 0, 3 bis 2 Gewichts-% des Extrakts.

Der Magnesiumgehalt des Algenextraktes wird in einer besonders bevorzugten Ausfuh-  rungsform durch die Bedingungen der Algenkultivation, insbesondere die Zusammensetzung des Nไhrmediums, determiniert. Zur Aufrechterhaltung des durch die Kultivierung erzielten Magnesiumsgehaltes in der Biomasse kann es aber vorteilhaft sein, dem Extraktionsmittel Wasser vor der Extraktion Magnesiumsalze zuzusetzen.

Ein zweiter Gegenstand der Erfindung ist ein Verfahren zur Herstellung eines Blaualgenextraktes,  bei dem die Algen in einem wenigstens 0, 01 Gewichts-% Mg-lonen enthaltenden Nไhrmedium kultiviert, die gebildete Biomasse abgetrennt und getrocknet und dann mit Wasser oder einem Gemisch aus Wasser und mindestens einem wasserlosli-  chen, ein-oder mehrwertigen C, 6-Alkohol  extrahiert werden. Erfindungsgemไss  besonders bevorzugte Extraktionsmittel sind Wasser und ein Gemisch aus Wasser und Glykol.

Ein dritter Gegenstand der Erfindung ist die Verwendung eines Blaualgenextraktes  mit wenigstens 10 Gewichts-% Mg, bezogen auf die Trockenmasse des Extrakts, als Komponente zur Stimulierung der intrazellularen  Synthese von ATP und Matrixproteinen, zur

Stimulierung der Differenzierung von Keratinozyten in topischen Zubereitungen zur

Reinigung und kosmetischen Pflege der Haut.

Ein weiterer Gegenstand der Erfindung ist die Verwendung eines Blaualgenextraktes  mit wenigstens 10 Gewichts-% Mg, bezogen auf die Trockenmasse des Extrakts, zur

Herstellung von Mitteln zur dermatologischen Hautbehandlung. 

Ein weiterer Gegenstand der Erfindung ist ein Mittel zur dermatologischen Behandlung, zur Reinigung oder zur kosmetischen Pflege der Haut und der Haare, dadurch gekennzeichnet, dass ein Blaualgenextrakt mit wenigstens 10 Gewichts-% Mg, bezogen auf die

Trockenmasse des Extrakts, in einer Menge von 0, 01 bis 10 Gew.-% Trockensubstanz in einem Trager zur topischen Applikation auf der Haut oder auf dem Haar in Form einer wassrigen  Tensidzubereitung, einer Emulsion, einer Salbe oder Creme, eines Gels, eines Puders, einer Maske, eines Matrixpflasters,  eines Gelpflasters, eines Schaumes oder einer Aerosolzubereitung enthalten ist.

Ein weiterer Gegenstand der Erfindung ist die Verwendung eines Blaualgenextraktes  mit wenigstens 10 Gewichts-% Mg, bezogen auf die Trockenmasse des Extrakts, als Zusatz zur Stimulierung der intrazellularen Synthese von ATP und Proteinen in Zellkulturmedien.

Unter topischen Zubereitungen sind dabei solche Zubereitungen zu verstehen, die dazu geeignet sind, die genannten Wirkstoffe in feiner Verteilung und bevorzugt in einer durch die Haut resorbierbaren Form auf die Haut aufzubringen. Hierfur eignen sich z. B. wไssrige und wไssrig-alkoholische L๖sungen,  Sprays, Schไume, Schaumaerosole,

Salben, wไssrige Gele, Emulsionen vom O/W-oder  W/O-Typ,  Mikroemulsionen oder kosmetische Stiftpraparate.  Besonders bevorzugt eignet sich als Trager ein wไssriges

Gel, eine Emulsion oder eine Mikroemulsion. Neben Wasser und physiologisch geeigneten L๖sungsmitteln k๖nnen u. a. pflegende Bestandteile, Ole, Wachse, Fette, ruckfetten-  de Substanzen, Verdickungsmittel, Emulgatoren, als Sonnenschutzfilter geeignete Substanzen und Duftstoffe enthalten sein. Im Sinne der Erfindung kann der Algenextrakt  auch in K๖rperreinigungsmitteln  wie z. B. Seifen, Duschbadern,  Shampoos u. a.  verwendet werden. Fur geeignete Formulierungsgrundlagen  sei an dieser Stelle auf die in der

Kosmetik blichen Rezepturen verwiesen (K. H. Schrader, Grundlagen und Rezepturen der Kosmetika, 2. Aufl.,  Hthig  Buch Veriag, Heidelberg 1989, Seite 424-437, 442-451, 456-465).
Fur die erfindungsgemไsse  Verwendung der Zusammensetzung zur topischen prophylaktischen oder kosmetischen Behandlung der trockenen Haut kann ein hoher Anteil an pflegenden Substanzen vorteilhaft sein. Gemไss  einer bevorzugten Ausfhrungsform enthalten die Zusammensetzungen neben den in vielen Fallen ebenfalls Pflegewirkung aufweisenden tierischen und pflanzlichen Fetten und ึlen wie Oliven๖l, Sonnenblumen ๖i,  raffiniertes Soja๖l, Palm6l, Rapsol, Sesamol, Mandelol, Boretschol, Nachtkerzenol, 

Jojoba๖l, Kokos๖l, Sheabutter (aus dem Samen der Pflanze Butyrospermium Parkii), Sperm๖l,  Klauen๖l, Rindertalg und Schweineschmalz noch weitere Pflegekomponenten. 

Dem Fachmann ist eine Vielzahl pflegender Wirkstoffe bekannt, die fur diesen Zweck verwendet werden k๖nnen. Hierzu zไhlen unter anderem : #  Fettalkohole mit 8 bis 22 C-Atomen :

 Die eingesetzten Fettalkohole k๖nnen gesไttigt oder ungesไttigt und linear oder ver

 zweigt sein. Einsetzbar im Sinne der Erfindung sind beispielsweise Decanol, Octanol,

 Octenol, Dodecenol, Decenol, Octadienol, Dodecadienol, Decadienol, Oleylalkohol,  Erucaalkohol, Ricinolalkohol, Stearylaikohol, Isostearylalkohol, Cetylalkohol, Lauryl- 

 alkohol, Myristylalkohol, Arachidylalkohol, Caprylalkohol, Caprinalkohol, Linoleyl- 

 alkohol, Linolenylalkohol und Behenylalkohol, sowie deren Guerbetalkohole, wobei

 diese Aufzไhlung beispielhaften und nicht limitierenden  Charakter haben soll. Die

 Fettalkohole stammen bevorzugt von natrlichen Fettsไuren  ab, wobei blicherweise

 von einer Gewinnung aus den Estern der Fettsไuren durch Reduktion ausgegangen

 werden kann. Erfindungsgemไss  einsetzbar sind ebenfalls Fettalkoholschnitte, die

 durch Reduktion natrlich vorkommender Fette und Ole, wie z. B. Rindertalg,  Erdnufol, Rubol, Baumwollsaat6l, Sojaol, Sonnenblumenol, Palmkernol, Leinol, 

 Rizinus๖l, Mais๖l, Raps๖l, Sesam๖l,  Kakaobutter und Kokosfett entstehen ; #  Tierische und pflanzliche Proteinhydrolysate :

 Hierzu zahlen insbesondere Elastin-, Kollagen-, Keratin-, Milcheiweiss-, Sojaprotein-,

 Seidenprotein-, Haferprotein-, Erbsenprotein-, Mandelprotein-und Weizenprotein

 hydrolysate, deren Kondensationsprodukte mit Fettsไuren sowie quaternisierte

 Proteinhydrolysate  ; die Verwendung pflanzlicher Proteinhydrolysate  ist bevorzugt ; #  Vitamine und Vitaminvorstufen wie Tocopherole, Vitamin A, Niacinsไure und Niacin

 saureamid,  weitere Vitamine des B-Komplexes, insbesondere Biotin, und Vitamin C.

 Weiterhin bevorzugt innerhalb dieser Gruppe von pflegenden Wirkstoffen sind

 Panthenol,  dessen Derivate, insbesondere die Ester und Ether des Panthenols  sowie

 kationisch derivatisierte Panthenole. Einzelne  Vertreter sind beispielsweise Pan

 thenoltriacetat,  Panthenolmonoethylether  und dessen Monoacetat sowie kationische

 Panthenolderivate  ; Mono-,  Di-und Oligosaccharide wie beispielsweise Glucose, Galactose, Fructose,

 Mannose, Fruchtzucker und Lactose ; Pflanzenextrakte,  die blicherweise durch Extraktion der gesamten Pflanze, in ein

 zelnen Fallen  aber auch ausschliesslich aus Blten und/oder Blไttern der Pflanze,

 hergestellt werden. Hinsichtlich der erfindungsgemไss  verwendbaren

 Pflanzenextrakte  wird insbesondere auf die Extrakte hingewiesen, die in der auf Seite

 44 der 3. Auflage des Leitfadens zur Inhaltsstoffdeklaration kosmetischer Mittel,

 herausgegeben vom Industrieverband  Korperpflege-und  Waschmittel e. V. (IKW), 

 Frankfurt, beginnenden Tabelle aufgefhrt sind. Erfindungsgemไss  sind vor allem die

 Extrakte aus Eichenrinden, Brennessel, Hamamelis,  Hopfen, Kamille, Klettenwurzel,

 Schachtelhalm, Weissdorn, Lindenblten, Mandel, Aloe  Vera, Fichtennadel,

 Rosskastanie,  Sandelholz, Wacholder, Kokosnuss,  Mango, Aprikose, Limone, Weizen,

 Kiwi, Melone, Orange, Grapefruit, Salbei,  Rosmarin, Birke, Malve,

 Wiesenschaumkraut, Quendel,  Schafgarbe, Thymian, Melisse, Hauhechel, Huflattich,

 Eibisch, Meristem, Ginseng und Ingwerwurzel  bevorzugt. Besonders bevorzugt sind

 die Extrakte aus Mandel, Aloe Vera, Kokosnuss, Mango, Aprikose, Limone, Weizen,

 Kiwi und Melone. Es k๖nnen in den erfindungsgemไssen  Mitteln auch Mischungen

 aus mehreren, insbesondere aus zwei, verschiedenen Pflanzenextrakten enthalten

 sein. Als Extraktionsmittel zur Herstellung der genannten Pflanzenextrakte konnen 

 u. a. Wasser, Alkohole sowie deren Mischungen verwendet werden. Unter den

 Alkoholen sind dabei niedere Alkohole wie Ethanol und Isopropanol, insbesondere

 aber mehrwertige Alkohole wie Ethylenglykol, Propylenglykol und Butylenglykol und

 zwar sowohl als alleiniges Extraktionsmittel als auch in Mischung mit Wasser,

 bevorzugt. Die Pflanzenextrakte k๖nnen erfindungsgemไss  sowohl in reiner als auch

 in verdnnter Form eingesetzt werden ;  Honigextrakte,  die in analoger Weise zu den Pflanzenextrakten gewonnen werden

 und blicherweise 1-10 Gew.-%, insbesondere 3-5 Gew.-%, Aktivsubstanz

 enthalten ;  Ceramide  ; unter Ceramiden versteht man N-Acylsphingosin (Fettsไureamide des

 Sphingosins) oder synthetische Analoga solcher Lipide (sogenannte Pseudo

 Ceramide), die das Wasserhalteverm๖gen  des Stratum corneum deutlich verbessern ; *  Phospholipide, beispielsweise Sojalecithin, Ei-Lecithin und Kephalin ; 

 Vaseline, Paraffin-und Silikon๖le  ; zu letzteren zไhlen u. a. Dialkyl-und Alkylaryl

 siloxane wie Dimethylpolysiloxan und Methylphenylpolysiloxan, sowie deren alk

 oxylierte und quaternierte Anaioga  ; *  Fettsaure-und Fettalkoholester, insbesondere die Monoester der Fettsไuren mit

 Alkoholen mit 3 bis 24 C-Atomen. Bei dieser Stoffgruppe handelt es sich um die

 Produkte der Veresterung von Fettsไuren mit 6 bis 24 C-Atomen wie Capronsไure,

 Caprylsไure, 2-Ethylhexansaure, Caprinsaure, Laurinsaure, Isotridecansaure,  Myri stinsaure, Palmitinsaure, Palmitoleinsaure, Stearinsaure, Isostearinsaure, Olsaure, 

 Elaidinsไure, Petroselinsaure, Linolsaure, Linolensaure, Elaeostearinsaure,  Arachin

 saure, Gadoleinsaure, Behensaure  und Erucasaure  sowie deren technische

 Mischungen, die z. B. bei der Druckspaltung  von naturlichen Fetten und ึlen, bei der

 Oxidation von Aldehyden aus der Roelen'schen  Oxosynthese oder der Dimerisierung

 von ungesไttigten Fettsไuren anfallen, mit Alkoholen wie beispielsweise

 Isopropylalkohol, Capronalkohol, Caprylalkohol, 2-Ethylhexylalkohol, Caprinalkohol,  Laurylalkohol, Isotridecylalkohol, Myristylalkohol, Cetylalkohol, Palmitoleylalkohol, 

 Stearylalkohol, Isostearylalkohol, Oleylalkohol, Elaidylalkohol, Petroselinylalkohol,  Li nolylalkohol, Linolenylalkohol, Elaeostearylalkohol, Arachylalkohol, Gadoleylalkohol, 

 Behenylalkohol, Erucylalkohol und Brassidylalkohol  sowie deren technische Mischun

 gen, die z. B. bei der Hochdruckhydrierung von technischen Methylestern auf Basis

 von Fetten und Olen  oder Aldehyden aus der Roelen'schen Oxosynthese sowie als

 Monomerfraktion bei der Dimerisierung von ungesไttigten Fettalkoholen anfallen ;  Silicone als pflegende ึlkomponenten,  z. B. die Poly- (dimethylsiloxane) mit der

 INCI-Bezeichnung  Dimethicone oder Cyclosiloxane  mit der INCI-Bezeichnung

 Cyclomethicone.

Darber hinaus k๖nnen weitere kosmetische Wirkstoffe wie Sonnenschutzmittel, Hautfeuchthaltemittel, antimikrobielle Stoffe, deodorierende oder schweisshemmende Stoffe in den erfindungsgemไssen  Hautpflegemitteln enthalten sein.

 Schliesslich k๖nnen  die erfindungsgemไsse  Zusammensetzungen alle bekannten und in solchen Zubereitungen blichen Hilfs-und  Zusatzstoffe enthalten, die zur Verbesserung der ไsthetischen, anwendungstechnischen und kosmetischen Eigenschaften geeignet sind. Solche Stoffe sind z. B. natrliche oder synthetische Hydrocolloide wie wasserl๖sli-  che Cellulosederivate (Starke), Pflanzengumme  (Guar-Gum, Gummi Arabicum), 

Xanthan-Gum, Gelatine, Biopolymere oder auch synthetische wasserl๖sliche Polymere wie Polyvinylpyrrolidon oder Polyacrylsไure-Salze zur Verdickung der wไssrigen Phase,

Schichtsilikate (Bentonite), Veegum (Magnesium-aluminium-Silikat) oder verdickende feinteilige Kieselsไuren, Seifen, z. B. Calcium, Magnesium-oder Zinkseifen zur Verdickung der ึlphase, Farbstoffe, Pigmente, Duftstoffe, Konservierungsmittel, Komplexbilder, Puffersalze, Polyole wie Propylenglycol, Dipropylenglycol, Sorbit oder Glycerin und kosmetische Wirkstoffe wie Allantoin, Bisabolol und Extrakte aus tierischem Gewebe oder aus Mikroorganismen (z. B. Hefeextrakte).

Bevorzugt ist in der wไssrigen Phase ein natrliches oder synthetisches Hydrocolloid in einer Menge von 0, 01 bis 5 Gew.-% der Zusammensetzung enthalten.

Fur die Herstellung kosmetischer oder pharmazeutischer Emulsionen zur Pflege und Behandlung der Haut werden hauptsachiich nichtionische Emulgatoren eingesetzt. Wegen ihrer positiven kosmetischen Eigenschaften sind besonders Phospholipide, Sterine,

Alkyl (oligo) glycoside und die Fettsไureester von Zuckern, Zuckeralkoholen und Polyglycerin sowie deren Ethoxylate als Emulgatoren geeignet, wobei die genannten Verbindungen einzeln oder in Gemischen verwendet werden konnen. 

Zu den als Emulgator geeigneten Phospholipiden zไhlen vor allem die Glycerophospholipide, die z. B. als Lecithine (Phosphatidylcholine) sowohl aus tierischen Produkten wie

Eidotter als auch aus Pflanzensamen (z. B. Sojabohnen) gewonnen werden.

Unter Sterinen versteht man eine Gruppe von Steroiden, die am C-Atom 3 des Steroid

Gerustes eine Hydroxylgruppe tragen und sowohl aus tierischem Gewebe (Zoosterine) als auch aus pflanzlichen Fetten (Phytosterine) isoliert werden. Beispiele fur Zoosterine sind Cholesterin und Lanosterin. Beispiele geeigneter Phytosterine sind Ergosterin,

Stigmasterin und Sitosterin. Auch aus Pilzen und Hefen werden Sterine, die sogenannten Mykosterine, isoliert.

Alkyl (oligo) glycoside sind Verbindungen der allgemeinen Formel RO (C6H10o) xHs  in der R eine lineare gesไttigte Alkylgruppe mit 8 bis 22 C-Atomen, C6H1oO  einen Glycosidrest, z. B. einen von Glucose abgeleitete Glucosidrest  oder einen von Mannose oder Fructose abgeleiteten Mannosid-oder Fructosidrest und x dessen Oligomerisationsgrad  darstellt.

Bezglich des Glycosidrestes  gilt, dass sowohl Monoglucoside, bei denen ein Mono saccharid glycosidisch an einen Fettalkohol mit 8 bis 18 C-Atomen gebunden ist, als auch oligomere Glucoside mit einem Oligomerisationsgrad  bis 10 geeignet sind. Der

Oligomerisationsgrad ist dabei ein statistischer Mittelwert, der sich aus der quantitativen

Zusammensetzung der Edukte ergibt. Bevorzugt eignen sich Alkyl- (oligo)-glycoside, in denen R eine Alkylgruppe mit 12 bis 18 C-Atomen ist und x einen Mittelwert von 1 bis 2 hat. Solche Alkylglycoside  sind im Handel z. B. unter dem Warenzeichen Plantarene  oder Plantacares erhไltlich.  Gemische aus Alkyl- (oligo) glucosiden und Fettalkoholen sind z. B. unter der Bezeichnung Montanov;68  oder Emulgades  PL 68/50 im Handel.

Fettsไureester von Polyglycerinen, Zuckern und Zuckeralkoholen  wie Sorbitan und die

Ethylenoxid-Anlagerungsprodukte dieser Verbindungen sind ebenfalls bekannte und im

Handel erhไltliche Emulgatoren. Darber  hinaus werden auch Fettalkohole und deren

Ethylenoxid-Anlagerungsprodukte als Emulgatoren eingesetzt.

Weitere Emulgatoren, die zur Herstellung von Hautpflegeemulsionen im Sinne dieser

Erfindung verwendet werden k๖nnen, sind Silicon-Glykol-Polymere mit der INCI

Bezeichnung Dimethicone Copolyol, die z. B. von Dow Corning hergestellt werden.

Die Herstellung der erfindungsgemไssen  kosmetischen Zusammensetzungen in Form von Emulsionen zur Pflege oder Behandlung der Haut erfolgt in blicher Weise, indem man die lipidl๖slichen Stoffe mit der ึl-oder  Fettphase bis zur klaren Schmeize erwarmt  und homogenisiert, die wasserl๖slichen Bestandteile im Wasser l๖st und die erwไrmte wไssrige Phase unter Ruhren in die Fettphase einemulgiert. Die Emulgierung kann unter

Zuhilfenahme von Homogenisatoren erfolgen. Gegebenenfalls k๖nnen Verdickungsmittel zugesetzt werden. Duftstoffe und temperaturempfindliche Wirkstoffe oder Pflan-  zenextrakte wie die erfindungsgemไssen  Blaualgenextrakte werden bevorzugt erst nach dem Abkhlen in die Emulsion eingearbeitet.

Der erfindungsgemไsse  Blaualgenextrakt kann auch in wไssrigen Tensidzubereitungen zur Reinigung der Haut und des Haars eingesetzt werden. Als Tenside eignen sich in den erfindungsgemไssen  Zubereitungen alle fur die Verwendung am menschlichen

K๖rper vertrไglichen oberflไchenaktiven Stoffe. Hierzu kommen sowohl anionische als auch kationische, zwitterionische, ampholytische und nichtionische Tenside in Betracht. 

Anionische Tenside sind gekennzeichnet durch eine wasser) 6s ! ich  machende, anionische Gruppe wie z. B. eine Carboxylat-, Sulfat-, Sulfonat-oder Phosphat-Gruppe und eine lipophile Alkylgruppe mit etwa 10 bis 22 C-Atomen. Zusไtzlich k๖nnen im

Molekl Glykol-oder Polyglykolether-Gruppen, Ester-, Ether-und Amidgruppen sowie

Hydroxylgruppen enthalten sein. Beispiele fur geeignete anionische Tenside sind, jeweils in Form der Natrium-, Kalium-, Magnesium-und Ammonium-sowie der Mono-, Di-und Trialkanolammoniumsalze  mit 2 oder 3 C-Atomen in der Alkanolgruppe, -lineare Fettsไuren mit 10 bis 22 C-Atomen (Seifen),

Ethercarbonsไuren der Formel R-O-(CH2-CH2O)x-CH2-COOH, in der R eine lineare

 Alkylgruppe mit 10 bis 22 C-Atomen und x = 0 oder 1 bis 16 ist, -Amidethercarboxylate der Formel [R-NH (-CH2-CH2-O)  n-CH2-COO]  mZ,  in der R fur

 einen linearen oder verzweigten, gesattigten oder ungesไttigten Acylrest mit 2 bis

 29 C-Atomen, n fur ganze Zahlen von 1 bis 10, m fur die Zahlen 1 oder 2 und Z fur

 ein Kation aus der Gruppe der Alkali-oder Erdalkalimetalle steht, -Acylsarcoside mit 10 bis 18 C-Atomen in der Acylgruppe, -Acyltauride mit  10 bis 18 C-Atomen in der Acylgruppe, -Acylisethionate mit 10 bis 18 C-Atomen in der Acylgruppe, -Sulfobernsteinsauremono-und  dialkylester mit 8 bis 18 C-Atomen in der Alkyl

 gruppe und Sulfobernsteinsauremono-alkylpolyoxyethylester  mit 8 bis 18 C-Atomen

 in der Alkylgruppe und 1 bis 6 Oxyethylgruppen, -lineare Alkansulfonate mit 12 bis 18 C-Atomen, -lineare Alpha-Olefinsulfonate mit 12 bis 18 C-Atomen, -Alpha-Sulfofettsauremethylester  von Fettsไuren mit 12 bis 18 C-Atomen, -Alkylsulfate und Alkylpolyglykolethersulfate  der Formel

 R-O (-CH2-CH2O)-SO3H,  in der R eine bevorzugt lineare Alkylgruppe mit 10 bis 18
 C-Atomen und x = 0 oder 1 bis 12 ist,  -gemischte oberflไchenaktive Hydroxysulfonate gemไss  DE-A-37 25 030, -sulfatierte Hydroxyalkylpolyethylen-und/oder Hydroxyalkylenpropylenglykolether 

 gemไss  DE-A-37 23 354, -Sulfonate ungesไttigter Fettsไuren mit 12 bis 24 C-Atomen und 1 bis 6 Doppelbin

 dungen gemไss  DE-A-39 26 344, -Ester der Weinsไure und Zitronensไure mit Alkoholen, die Anlagerungsprodukte

 von etwa 2-15 Moleklen Ethylenoxid und/oder Propylenoxid an Fettalkohole mit

 8 bis 22 C-Atomen darstellen, -Kokosmonoglyceridsulfate. 

Bevorzugte anionische Tenside sind Alkylsulfate, Alkylpolyglykolethersulfate und Ethercarbonsไuren mit 10 bis 18 C-Atomen in der Alkylgruppe und bis zu 12 Glykolether-  gruppen im Molekl, sowie Sulfobernsteinsauremono-und-dialkylester  mit 8 bis 18 C

Atomen in der Alkylgruppe und Sulfobernsteinsauremono-alkylpolyoxyethylester  mit 8 bis 18 C-Atomen in der Alkylgruppe und 1 bis 6 Oxyethylgruppen sowie Seifen.

Nichtionogene Tenside enthalten als hydrophile Gruppe z. B. eine Polyolgruppe, eine

Polyalkylenglykolethergruppe oder eine Kombination aus Polyol-und Polyglykolethergruppen. Solche Verbindungen sind beispielsweise

 Anlagerungsprodukte von 2 bis 30 Mol Ethylenoxid und/oder 0 bis 5 Mol Propylen

 oxid an lineare Fettalkohole mit 8 bis 22 C-Atomen, an Fettsไuren mit 12 bis 22
 C-Atomen und an Alkylphenole mit 8 bis 15 C-Atomen in der Alkylgruppe, C-C-Fettsauremono-und-diester  von Anlagerungsprodukten von 1 bis 30  Mol

 Ethylenoxid an Glycerin,

 C8-C22-Alkylmono-und-oligoglycoside  und deren ethoxylierte Analoga,

 Anlagerungsprodukte von 5 bis 60 Mol Ethylenoxid an Rizinus๖l und gehไrtetes Ri zinusol, 

 Anlagerungsprodukte von Ethylenoxid an Sorbitanfettsไureester sowie

 Anlagerungsprodukte von Ethylenoxid an Fettsไurealkanolamide. 

Bevorzugte nichtionische Tenside sind Alkylpolyglykoside der allgemeinen Formel

RO (C6H, o0) xH,  wie sie vorstehend bereits als nichtionische Emulgatoren beschrieben wurden. Der Alkylrest R enthไlt 8 bis 22 Kohlenstoffatome, wobei fur den Einsatz als

Tensid Alkylkettenlไnge von 8 bis 16 C-Atomen bevorzugt sind. Auch die alkoxylierten

Homologen der genannten Alkylpolyglykoside k๖nnen erfindungsgemไss  eingesetzt werden. Diese Homologen k๖nnen durchschnittlich bis zu 10 Ethylenoxid-und/oder  Propylenoxideinheiten pro Alkylglykosideinheit enthalten. 

Weiterhin k๖nnen, insbesondere als Co-Tenside, zwitterionische Tenside verwendet werden. Als zwitterionische Tenside werden solche oberflไchenaktive Verbindungen bezeichnet, die im Molekl mindestens eine quartไre Ammoniumgruppe und mindestens eine-COO-oder-SO-Gruppe tragen. Besonders geeignete zwitterionische Tenside sind die sogenannten Betaine wie die N-Alkyl-N, N-dimethylammonium-glycinate, beispielsweise das Kokosalkyl-dimethylammonium-glycinat, N-Acyl-aminopropyl-N, Ndimethylammoniumglycinate, das Kokosacylaminopropyl-dimethylammoniumglycinat,  und 2-Alkyl-3-carboxylmethyl-3-hydroxyethyl-imidazoline mit jeweils 8 bis 18 C-Atomen in der Alkyl-oder Acylgruppe sowie das Kokosacylaminoethylhydroxyethylcarboxymethylglycinat. Ein bevorzugtes zwitterionisches Tensid ist das unter der INCI

Bezeichnung Cocamidopropyl  Betaine bekannte Fettsaureamid-Derivat. 

Ebenfalls insbesondere als Tenside geeignet sind ampholytische Tenside. Unter ampholytischen Tensiden werden solche oberflไchenaktiven Verbindungen verstanden, die ausser einer C8-C, 8-Alkyl- oder Acylgruppe  im Molekl mindestens eine freie Aminogruppe und mindestens eine-COOH-oder-SO3H-Gruppe  enthalten und zur Ausbildung innerer Salze befไhigt sind. Beispiele fur geeignete ampholytische Tenside sind N-Alkylglycine, N-Alkylpropionsauren,  N-Alkylaminobuttersauren, N-Alkyliminodipropionsauren, 

N-Hydroxyethyl-N-alkylamidopropylglycine, N-Alkyltaurine, N-Alkylsarcosine, 2-Alkylaminopropionsauren  und Alkylaminoessigsauren  mit jeweils etwa 8 bis 18 C-Atomen in der Alkylgruppe. Besonders bevorzugte ampholytische Tenside sind das N-Kokosalkyl-  aminopropionat, das Kokosacylaminoethylaminopropionat und das C2- 8-Alkylsarcosin. 

Beispiele fur die in den erfindungsgemไssen  Haut-und Haarreinigungsmitteln  verwendbaren kationischen Tenside sind insbesondere quartไre Ammoniumverbindungen, Esterquats und Amidoamine. 

Bevorzugte quaternไre Ammoniumverbindungen sind Ammoniumhalogenide, insbesondere Chloride und Bromide, wie Alkyltrimethylammoniumchloride, Dialkyldimethyl-  ammoniumchloride und Trialkylmethylammoniumchloride, z. B. Cetyltrimethylammoniumchlorid, Stearyltrimethylammoniumchlorid, Distearyldimethylammonium-  chlorid, Lauryldimethylammoniumchlorid, Lauryldimethylbenzylammoniumchlorid  und

Tricetylmethylammoniumchlorid, sowie die unter den INCI-Bezeichnungen Quaternium27 und Quaternium-83 bekannten lmidazolium-Verbindungen.  Die langen Alkylketten der oben genannten Tenside weisen bevorzugt 10 bis 18 Kohlenstoffatome auf.

Bei Esterquats handelt es sich um bekannte Stoffe, die sowohl mindestens eine Esterfunktion als auch mindestens eine quartไre Ammoniumgruppe als Strukturelement enthalten. Bevorzugte Esterquats sind quaternierte Estersalze von Fettsไuren mit Triethanolamin, quaternierte Estersalze  von Fettsไuren mit Diethanolalkylaminen  und quaternierten Estersalze  von Fettsไuren mit 1, 2-Dihydroxypropyidialkylaminen. Solche  Produkte werden beispielsweise unter den Warenzeichen Stepantex;,  Dehyquarte  und Armocareo  vertrieben. Die Produkte Armocare#  VGH-70, ein N, N-Bis (2-Palmitoyloxyethyl) dimethylammoniumchlorid, sowie Dehyquart F-75  und Dehyquart,  AU-35  sind

Beispiele fur solche Esterquats.

Die Alkylamidoamine  werden blicherweise durch Amidierung natrlicher oder synthetischer Fettsไuren und Fettsaureschnitte  mit Dialkylaminoaminen hergestellt.  Eine erfindungsgemไss  besonders geeignete Verbindung aus dieser Substanzgruppe stellt das unter der Bezeichnung Tegoamide  S 18 im Handel erhaltliche Stearamidopropyl-  dimethylamin dar.

Ein Beispiel fur ein als kationisches Tensid einsetzbares quaternไres Zuckerderivat stellt das Handelsprodukt Glucquat;100  dar, gemไss  INCI-Nomenklatur ein"Lauryl Methyl Gluceth-10 Hydroxypropyl Dimonium Chloride".

Bei den als Tensid eingesetzten Verbindungen mit Alkylgruppen kann es sich jeweils um einheitliche Substanzen handeln. Es ist jedoch in der Regel bevorzugt, bei der Herstel-  lung dieser Stoffe von nativen pflanzlichen oder tierischen Rohstoffen auszugehen, so daR man Substanzgemische mit unterschiedlichen, vom jeweiligen Rohstoff abhไngigen Alkylkettenlangen  erhalt. 

Bei den Tensiden, die Anlagerungsprodukte von Ethylen-und/oder  Propylenoxid an Fettalkohole oder Derivate dieser Anlagerungsprodukte darstellen, k๖nnen sowohl Produkte mit einer"normalen"Homologenverteilung als auch solche mit einer eingeengten Homologenverteilung verwendet werden. Unter"normaler"Homologenverteilung werden dabei

Mischungen von Homologen verstanden, die man bei der Umsetzung von Fettalkohol und Alkylenoxid unter Verwendung von Alkalimetallen, Alkalimetallhydroxiden oder Alkalimetallalkoholaten als Katalysatoren erhalt. Eingeengte Homologenverteilungen  werden dagegen erhalten, wenn beispielsweise Hydrotalcite, Erdalkalimetallsalze von

Ethercarbonsไuren, Erdalkalimetalloxide,-hydroxide oder-alkoholate als Katalysatoren verwendet werden. Die Verwendung von Produkten mit eingeengter Homologenverteilung  kann bevorzugt sein.

Die erfindungsgemไssen  Blaualgenextrakte werden folgendermassen gewonnen. Die

Spirulina-Biomasse wird unter definierten Bedingungen in einem Kulturmedium mit einem Gehalt an Magnesiumionen von mindestens 0, 01 Gewichts-% kultiviert. Mittels

Filtration oder Separation und integrierten Waschvorgangen  wird die Spirulina-Biomasse geerntet und unter schonenden Bedingungen sprhgetrocknet oder direkt der Extraktion zugefuhrt.  Die geerntete oder auch sprhgetrocknete Spirulina-Biomasse wird mit heissem destillierten bzw. mineralstoffhaltigen Wasser oder einem Gemisch, bestehend aus Wasser und einem ein-oder mehrwertigen Alkohol extrahiert und dann mittels

Filtration oder Separation abgetrennt. Der resultierende Extrakt wird einer Ultrafiltration unterworfen und mit einem Konservierungsmittel stabilisiert.

Der Einsatz des erfindungsgemไssen  Blaualgenextraktes  in kosmetischen oder dermatologischen Mitteln unterliegt erfindungsgemไss keinen Einschrไnkungen.  Es kommen prinzipiell alle auf dem Markt befindlichen Arten von Mitteln, insbesondere die oben genannten Zubereitungen, in Betracht.

Die nachfolgenden Beispielrezepturen fur  die pflegende Behandlung der trockenen Haut und der Altershaut im Sinne der Erfindung so ! ! en  den Erfindungsgegenstand naher erlautern, ohne ihn auf diese Beispiele zu beschrไnken. 

 Beispiele

Fur die nachstehend beschriebenen Rezepturen und Untersuchungen wurden zwei verschiedene Extrakte aus dem Algentaxon Spirulina Arthrospira mit folgender Spezifikation verwendet :

   Physikal.  Methode/Werte  Werte  Werte/Bereich

   Eigenschaften  Gerat  Algenextrakt  Algenextrakt  Algenextrakt  SPH

   SPHM  3001  SPHM  3002  3000
   gelblich-braun,  gelblich-braun,  gelblich-braun,

 Farbe  visuell

   transparent  transparent  transparent

   DAB  10
 Geruch  arteigen  arteigen  arteigen

   (V.3.1.6)
   DAB  10
 Trockenmasse  (V.6.22.N2)
 (105 C)  Absolut-  4,2%  7,09  %  ca.  4  %
   bestimmung

 Spezifisches

 Gewicht  (20 C)  (V.  6.  4)  1,  0174  glcm  1,  0327  glcm  1,  01-1,  03  glum

   Pyknometer

   DAB  10
   (V.  6.  3.  1)
 pH-Wert  Potentio-5,  53  5,  41  6,  5-7,  5
   metrische

   Bestimmung

   DAB  10
 Refraktions-  (V.6.5)
 index  (20 C)  Refrakto-  1,342  1,342  1,320-1,360
   meter

 Magnesium

 Gehalt  tionsspektro-0,  6  Gew.-%  1,  2  Gew.-%  0,  12  Gew.-%

   meter

 Magnesium

 Gehabt,  auf

   14  Gew.-%  17  Gew.-%  3  Gew.-%

 Trockenmasse

 bezogen

   nicht  erfindungs

   erfindungs-erfindungs-gemไss,

   gemไss  gemไss  Vergleichs

   substanz

Alle Spirulina-Extrakte waren mit 0, 75 Gew.-%  Sepicide HB-2 konserviert. Der Spirulina- 

Extrakt SPH 3000 stammte aus Algen, die nicht unter Mg-anreichernden Bedingungen kultiviert worden waren und wurde hier zum Vergleich mit aufgefuhrt. 

Im folgenden sind Beispielrezepturen  fur erfindungsgemไsse Hautpflegemittel aufgefhrt. 

Rezeptur 1 :
   Menge

 Substanz  INCI-Bezeichnung  Hersteller

   [Gewichtsteile]

 Lipoid  S-75-3  Hydrogenated  Lecithin  Lipoid  GmbH  1,  5
 Stenol0  1618  Cetearyl  Alcohol  Henkel  KGaA  2,  0
 CetiolX  SB-45  Butyrospermium  Parkii  Henkel  KGaA  1,  0
 Cegesoft  C24  Octyl  Palmitat  Henkel  KGaA  6,  0
 PrisorineW  IPIS  2021  Isopropyl  Isostearate  Uniqema  5,  0
 ControxX  KS  Tocopherol,  Henkel  KGaA  0,  05
   Hydrogenated  Palm

   Glycerides  Citrate

 Konservierungsmittel  0,  4
 Polyacrylat  Carbomer  Goldschmidt  0,  5
 Methoce)  E-4-M-Hydroxypropyl-Dow  Chemical  0,  1
 premium  methylcellulose

 Algenextrakt  Algae  extract  Institut  fr  1,  0
 SPHM  3002  Getreide

   verarbeitung

   GmbH

 1,  2-Propylenglykol  5,  0
 Glycerin  Glycerin  Henkel  KGaA  5,  0
 Parfum  Parfum  0,  2
 Wasser,  destilliert  Aqua  ad  100
Rezeptur 2 : 
   Substanz  INCI-Bezeichnung  Hersteller  Menge

   [Gewichtsteile]

   Montanov#  68  Cetearyl  Alcohol,  Seppic  5,  0
   Cetearyl  Glucoside

   Myritols  318  Caprylic/Capric  Henkel  KGaA  5,  5
   Triglycerides

   Lancettes  22  Behenyl  Alcohol  Henkel  KGaA  3,  0
   Cutina#  MD-V  Glyceryl  Stearate  Henkel  KGaA  1,  25
 Decyl  V  Decyl  Oleate  Henkel  KGaA  2,  0
 Baysilons  M  350  Dimethicone  Bayer  AG  0,  5
 Generol#  122-N-E-  PEG-10  Soy  Sterol  Henkel  KGaA  0,  5
 10D

 Controxs  KS  Tocopherol,  Henkel  KGaA  0,  05
   Hydrogenated  Palm

   Glycerides  Citrate

 Konservierungsmittel  0,  2
 Polyacrylat  Carbomer  Goldschmidt  0,  4
 Talkum  Talc  0,  8
 Algenextrakt  Algae  extract  Institut  fr  Getreide-  1,  0
 SPHM  3002  verarbeitung  GmbH

 Glycerin  Glycerin  Henkel  KGaA  4,  5
 Parfum  Parfum  0,  2
 Wasser,  destilliert  Aqua  ad  100
Rezeptur 3 :
 Substanz  INCI-Bezeichnung  Hersteller  Menge

   [Gewichtstei  le]

 Saflor๖l  AEH  7  Carthamus  Tinctorius  Lesieur  GmbH  3,  0
 Myritols  PC  Propylenglycol  Henkel  KGaA  3,  5
   Dicaprylate/Dicaprate

 Lanettes  22  Behenyl  Alcohol  Henkel  KGaA  2,  5
 Cut  !  na"'  GMS  Glyceryl  Stearate  Henkel  KGaA  4,  0
 Stench  1618  Cetearyl  Alcohol  Henkel  KGaA  2,  0
 Isopropylstearat  Isopropylstearate  Henkel  KGaA  6,  0
 Baysilons  M  350  Dimethicone  Bayer  AG  1,  0
 Controxs  KS  Tocopherol,  Henkel  KGaA  0,  05
   Hydrogenated  Palm

   Glycerides  Citrate

 Konservierungsmittel  0,  2
 Phase  2  :  Verdickerphase

 DRY-FLO-PLUSs  Aluminium  Starch  National  Starch  3,  0
   Octenyl  Succinate

 Talkum  Talc  0,  5
 1,  6-Hexandiol  Hexamethylene  BASF  6,  0
   Glycole

 Polyacrylat  Carbomer  Goldschmidt  0,  3
 Algenextrakt  Algae  extract  Institut  fur  1,  0
 SPHM  3002  Getreide

   verarbeitung

   GmbH

 Parfum  Parfum  0,  3
 Wasser,  destilliert  Aqua  ad  100
Nachweis der Stimulierung der Filaggrin-Synthese in Hautzellen der oberen

Epidermisschichten durch eisen erfindungsgemไssen Blaualgenextrakt 

Der erfindungsgemไsse  B) auaigenextrakt  wurde in vitro an Humanhautaquivalenten  auf seine stimulierende Wirkung auf die Filaggrin-Synthese  in Hautzellen der oberen Epidermisschichten getestet.

1. Herstellung des Humanhautaquivalents 

Zur Herstellung des Humanhautไquivalents  wurden aus neonataler  Vorhaut isolierte Fibroblasten  auf eine Matrix, bestehend aus einer Mischung aus chitosan-quervernetztem Collagen und Glucosaminoglucan,  gesat und 14 Tage lang submers in Inserts (Transwell, COSTAR) kultiviert. Danach erfolgte die Einsaat von ebenfalls aus Vorhaut gewonnenen Keratinozyten auf das Dermis-Modell. Nach weiteren 7 Tagen submerser

Kultivierung wurde die Menge des Kulturmediums verringert, so dass die Kulturen nur noch von der Unterseite mit Medium versorgt wurden (Air-Liquid-interface). Auf diese

Weise wurde die Ausbildung des Stratum corneums als Barriere an der Oberseite der

Kultur gewไhrleistet. Die Kultivierung im Air-Liquid-Interface erfolgte fur 14 Tage mit serumfreiem Medium.

1. 2 Herstellung der Test-Cremes

Fur die Hauttests wurde der erfindungsgemtifler Blaualgenextrakt Spirulina  SPHM 3002 mit einem Magnesiumgehalt  von 1, 2 Gewichts-%, bezogen auf das Gewicht des

Extrakts, verwendet.

Zur Durchfhrung der Hauttests wurde eine Testcreme gemไss  der Beispielrezeptur Nr. 2 hergestellt, die 2 Gewichts-% Algenextrakt, bezogen auf die gesamte Creme, enthielt.

Die Testcreme ohne Algenextrakt  wurde als Placebocreme mitvermessen.

1. 3 Durchfhrung der Hautkultur-Tests

Bei allen Versuchsreihen wurden Placebokontrollen mitgefuhrt.  Pro Versuchsreihe (Placebocreme  und Creme mit 2 Gewichts-% Algenextrakt) wurden jeweils drei Kulturen parallel eingesetzt. Jeder Test erstreckte sich uber die Dauer von 10 Tagen. Nach der

Anzuchtphase des Hautไquivalents  wurde die Testcreme insgesamt je viermal appliziert : direkt nach der Fertigstellung sowie nach 3, 5 und 7 Tagen. Dazu wurden jeweils 5 pi 

Creme (entsprechend ca. 3, 8 mg/cm2)  appliziert und mit einem weichen Pinsel vorsichtig verteilt. Am 10. Tag nach der Anzuchtphase wurde aus der Mitte jeder Kultur eine kreisf๖rmige Probe mit 8 mm Durchmesser ausgestanzt und als Kryoschnitt prไpariert. Die

Praparate wurden immunhistochemisch auf die Anwesenheit von Filaggrin untersucht.

Der Filaggrin-Nachweis erfolgte mittels indirekter Immunfluoreszenz  unter Verwendung von Fluorescein-Isothiocyanat (FITC).  Dazu wurden die Kryoschnitte mit einem spezifischen Antik๖rper gegen Filaggrin  behandelt und dieser mittels eines FITC-konjugierten  Sekundarantikorpers  markiert. Von den markierten Praparaten wurden Mikroskopaufnahmen angefertigt und qualitativ ausgewertet.

Die qualitative Auswertung der Mikroskopaufnahmen der Fluoreszenzanalyse zeigte, dass die Behandlung mit der Algenextrakt-haltigen Creme im Vergleich zur Placebocreme zu einem deutlichen Anstieg des Filaggringehalts in den tieferen Epidermisschichten der Hautaquivalente  fuhrte. 

Nachweis der Stimulierung der ATP-Synthese in normalen humanen epidermalen

Keratinozyten (NHEK) durch einen erfindungsgema (ien Blaualgenextrakt 

Der erfindungsgemไsse  Blaualgenextrakt  wurde in vitro an normalen humanen epidermalen Keratinozyten (NHEK) auf seine stimulierende Wirkung auf die intrazellulare  ATP

Synthese getestet.

1. ATP-Nachweismethode

Der intrazellulไre  ATP-Gehalt  wird uber bioluminometrische Messungen mit einem

Luciferase-Assay erfasst. Dazu werden die Zelikulturen mittels  eines Extraktionspuffers aufgeschlossen und das Zell-Lysat mit einem kommerziell erhไltlichen Luciferase

Reagenz versetzt. Das dabei gebildete Biolumineszenzlicht wird mit Hilfe eines Lumineszenzmessgerates  erfasst und ist direkt proportional zur Menge des im Lysat vorhandenen ATP. 

2. Versuchsdurchfhrung 2. 1 Vorbereitung der Testl6sungen 

Die Tests wurden mit verdnnten L๖sungen von verschiedenen hydrophilen Extrakten der Blaualge Spirulina platensis durchgefuhrt,  und zwar mit Spirulina SPH 3000 (nicht erfindungsgemไss, Vergleichssubstanz)  und den erfindungsgemไssen  Extrakten Spirulina

SPHM 3001 und Spirulina SPHM 3002, deren Spezifikationen vorstehend aufgefhrt wurden.

Zur Herstellung der Testl๖sungen  wurden die Algenextrakte  mit der zur Kultivierung der

Keratinozyten verwendeten Nahrmediumslosung  (KGM Nahrmedium  der Firma Cell

Systems) verdunnt  und homogenisiert. Die Testlosungen  enthielten die Algenextrakte  in

Konzentrationen von 0, 1 Gew.-%, 0, 5 Gew.-% und 1, 0 Gew.-%.

2. 2 Vorbereitung der normalen humanen epidermalen Keratinozyten und

 Inkubation mit den Algenextrakt-L๖sungen 

Die Versuche wurden an normalen humanen epidermalen Keratinozyten (NHEK P 135 der Firma Cell Systems) durchgefhrt. Es handelt sich um primไre Keratinozyten. Nach der Anzucht der Zellen im KGM Nไhrmedium wurden die Zellen in 96-Kavitatsmikrotiter-  platten mit einer Dichte von ca. 2000 Zellen pro Kavitไt eingesat.  Nach drei Tagen wurde das Anzuchtmedium gegen die verschiedenen Algenextrakthaltigen Testl6sungen  ausgetauscht.

In jeder Versuchsreihe wurden unbehandelte, das heisst Algenextrakt-frei inkubierte Zellkulturen mitgefuhrt  und analysiert. Die Inkubation der primaren Keratinozyten mit den einzelnen Testl๖sungen  erfolgte anschliessend fr  3 und 6 Stunden im CO2-lnkubator  bei einer Temperatur von 37 C  und 5 Vol.-%  CO2. Nach Ablauf der jeweiligen Inkubationszeiten  wurde der ATP-Gehalt der Zellen analysiert (siehe unten). Nach 24
Stunden Inkubationszeit wurde die Vitalitไt (Zellproliferation/Metabolismus)  der Kulturen mit Hilfe des MTT-Tests bestimmt (siehe unten). 

2. 3 Durchfiihrung der ATP-Messungen

Nach den jeweils vorgesehenen Inkubationszeiten wurden die Kontroll-bzw. Testl๖sun-  gen von den Keratinozyten durch vorsichtiges Waschen entfernt. Anschliessend wurden 60 ul eines Lyse-Puffers in jede Kavitไt (well) pipettiert. Die Mikrotiterplatten wurden dann 5 Minuten bei Raumtemperatur geschttelt. Der Lyse-Puffer bestand aus einer wassrigen L๖sung von 10 mM TRIS (2-Amino-2-hydroxymethyl-1, 3-propandiol),  1 mM

EDTA, 100 mM NaCI, 5 mM MgCI2  und 1 Gew.-% Nonidet P 40 (ethoxylierter

Fettalkohol, Firma Shell).

Die ATP-Bestimmungen erfolgten mit Hilfe des ATP Bioluminescence Assay Kit CLS II (Boehringer Mannheim). Das Testprinzip dieses Assays beruht darauf, dass die Luciferase von Photinus pyralis eine Reaktion katalysiert, bei der in Gegenwart von ATP

D-Luciferin in Oxyluciferin umgewandelt wird. Bei dieser Reaktion wird grunes Licht emittiert, das mit einem Luminometer gemessen werden kann. Das emittierte Biolumineszenzlicht ist proportional zur Menge des vorhandenen ATP.

Zur Bestimmung des ATP-Gehalts wurden 50 pI des Zell-Lysats in eine schwarze Luminometer-Mikrotiterplatte pipettiert, mit 50 ul Luciferase-Reagens aus dem Assay Kit CLS

II versetzt und sofort in das Luminometer eingesetzt, das die auftretende Biolumineszenz  bei Raumtemperatur erfasst.

Die Eichung des Luminometers erfolgte durch Biolumineszenz-Messungen mit ATP

Standardl๖sungen im Konzentrationsbereich von 1, 6 10-9  bis 1, 0 10-6 mol ATP/I.  Die

Gleichung der Eichgeraden wurde zur Berechnung der ATP-Konzentration in den Zell

Lysaten herangezogen.

2. 4 Uberprufung  der ATP-Messungen mit Hilfe des MTT-Tests

Um zu berprfen,  inwieweit die ATP-Messungen durch m๖gliche zytotoxische Effekte der Testsubstanzen beeintrไchtigt wurden, wurde die Vitalitไt der Zellkulturen durch einen Farbstofftest,  den MTT-Test, uberpruft. 

Der MTT-Test liefert Informationen Ober die Zellproliferation und Zytotoxizitat.  Im Test wird die metabolische Aktivitไt lebender Zellen bestimmt. Die exakte Duchfuhrung  des

Tests ist in J. Immunol. Methods 65, 55, 1983 (T. Mosmann) offenbart, worauf hier explizit Bezug genommen wird. Das Tetrazoliumsalz 3- [4, 5-Dimethylthiazol-2-yl]-2, 5diphenyltetrazoliumbromid (MTT)  wird in lebenden Zellen enzymatisch reduziert und in ein blaues, wasserunlosliches Formazansalz umgewandelt.  Dieses Formazansalz  wird extrahiert und photometrisch quantifiziert. Die Farbintensitไt der Formazansalz-L6sung  kann mit der Anzahl lebender Zellen beziehungsweise mit der Vitalitไt eines Gewebes in der untersuchten Probe korreliert werden.

Tabelle 5 : Wirkung der Spirulina-Extrakte auf die Vitalitไt (Zelizahl/Metalbolismus)  von primaren Keratinozyten : Angegeben ist die Verไnderung der Vitalitไt unter Einfluss der

Substanzen im Vergleich zur unbehandelten Kontrolle = 0%
   24  Stunden

   Substanz  Gehalt  Vitalitไt  :

   Abweichung  von  der

   Kontrolle  in  %  (n=8)
   0,  1  Gew.-%  +30
 SPH3000  0,  5  Gew.-%-103
   1,  0  Gew.-%-105
   0,  5  Gew.-%  +18
 SPHM  3001
   1,  0  Gew.-%  +13
   0,  1  Gew.-%  +46
 SPHM  3002  0,  5  Gew.-%  +  42
   1,  0  Gew.-%  +27
Die einzelnen Algenextrakte beeinflussten die Vitalitไt der primไren Keratinozyten nach 24stndiger Inkubation in unterschiedlichem Ausmass. Mit zunehmender Konzentration der Prfsubstanzen nahm die Vitalitไt der Zelien ab, gelangte jedoch nur bei Behandlung mit dem nicht erfindungsgemไssen  Extrakt SPH 3000 in den Konzentrationen 0, 5 Gew.-% und 1 Gew.-% in einen zytotoxischen Bereich. Der erfindungsgemไsse  Extrakt SPHM 3002 zeigte insbesondere in den Konzentrationen 0, 1 Gew.-% und 0, 5 Gew.-% einen positiven Effekt auf die Vitalitat (Zellproliferation/Metabolismus)  der Keratinozyten. 

2. 5 Ergebnisse der ATP-Messungen

Die Messungen des Einflusses der Spirulina-Extrakte  SPH 3000, SPHM 3001 und

SPHM 3002 auf den intrazellularen ATP-Gehalt  der primไren humanen Keratinozyten sind nachfolgend tabellarisch zusammengestellt. Angegeben sind die absoluten und prozentualen, auf die unbehandelte Kontrolle (= 100 %) bezogenen ATP-Gehalte nach

Behandlung mit den Prufsubstanzen.  Bei den Werten handelt es sich um Mittelwerte aus 8 Einzelmessungen.

Tabelle 6 : Einfluss der Spirulina-Extrakte SPH 3000, SPHM 3001 und SPHM 3002 auf den intrazellularen ATP-Gehalt primarer  humaner Keratinozyten nach 3 und 6 Stunden

Inkubation

   Konz.  3  Stunden  6  Stunden

   Substanz  [Gew.-ATP-Standard-ATP-ATP-Standard-ATP

   gehalt  abweichung  Gehalt  Gehalt  abweichung  Gehalt

   [,  uM]  [SD]  [%]  [pM]  [SD]  [%]

   unbe

   handelt  0,  129  0,  015  100  0,  180  0,  035  100
 (Vergleich)

   0,  1  0,  144  0,  015  111  0,  148  0,  017  83
   SPH  3000  0,  5  0,  039  0,  015  32  0,  021  0,  012  13
   1,  0  0,  005  0,  001  4  0,  001  0,  000  1
   SPHM  0,  5  0,  203  0,  032  154  0,  243  0,  041  133
   3001  in  0,  211  0,  019  159  0,  206  0,  024  114
   0,1  0,158  0,021  122  0,197  0,035  109
   SPHM  0,35  0,154  0,016  119  0,172  0,020  96
   3002
   1,  0  0,  193  0,  031  147  0,  208  0,  019  115
Der gr๖sste  Effekt auf die ATP-Synthese wurde nach 3stndiger Inkubation beobachtet.

Hier fand sich bei Behandlung mit SPHM 3001 gegenber der unbehandelten Vergleichsprobe eine Stimulierung der ATP-Synthese um 54 % bei einem Gehalt an Algenextrakt von 0, 5 Gew.-%  bzw. um 59 % bei bei einem Gehalt an Algenextrakt von 1 Gew. %. SPHM 3002 bewirkte eine ATP-Steigerung in ไhnlichem Umfang um 47 % bei 1 Gew.-% und in geringerem Umfang in den Konzentrationen 0, 1 Gew.-% und 0, 5 Gew. %. 

Nach 6stndiger Inkubation war ebenfalls noch tendenziell fur beide Extrakte ein Effekt auf die ATP-Synthese zu sehen. Dieser war am starksten  ausgeprไgt bei Behandlung mit SPHM 3001 (33% Steigerung ATP) und mit SPHM 3002 1 Gew.-% (15 % Steigerung

ATP).

Die Behandlung mit SPH 3000 bewirkte keine Steigerung des ATP-Gehalts.  Bei der geringsten Konzentration von 0, 1 Gew.-% lag der ATP-Gehalt  im Bereich der Kontrolle, nahm aber mit steigender Konzentration weiter ab.

Die erfindungsgemไssen  Algenextrakte  SPHM 3001 und SPHM 3002 bewirkten nach 3und 6stndiger Inkubationsdauer  in primaren Keratinozyten eine Steigerung des intrazellularen  ATP-Gehaltes im Vergleich zur unbehandelten Kontrolle. Ausserdem wirkte sich insbesondere SPHM 3002 positiv auf die Zellproliferation beziehungsweise den Metabolismus der Zellen aus.

Claims:

 Patentanspriiche 1. Wไssriger oder wไssrig-alkoholischer Extrakt aus Blaualgen,  dadurch gekennzeich

 net, dass der Extrakt einen Gehalt an Magnesium von wenigstens 10 Gew.-% Mg,

 bezogen auf die Trockenmasse des Extrakts, aufweist.

2. Extrakt gemไss  Anspruch 1, dadurch gekennzeichnet, dass er aus dem Blaualgen

 taxon Spirulina Arthrospira gewonnen wurde.

3. Extrakt gemไss  einem der Anspruche 1 oder 2, dadurch gekennzeichnet, dass er eine

 Trockenmasse von 2-10 Gew.-%  und einen Magnesiumgehalt von 0, 3-2 Gew.-%, 

 bezogen auf das Gewicht des Extrakts, aufweist.

4. Verfahren zur Herstellung eines Algenextraktes gemไss  Anspruch 1 bis 3, dadurch

 gekennzeichnet, dass man die Algen in einem wenigstens 0, 01 Gew.-%  Mg-lonen

 enthaltenden Nไhrmedium kultiviert, die gebildete Biomasse abtrennt und trocknet

 und dann mit Wasser oder einem Gemisch aus Wasser und einem wasserl๖slichen,

 ein-oder mehrwertigen C, 6-Alkohol extrahiert.

5. Verwendung eines Extraktes aus Blaualgen gemไss  Anspruch 1 bis 3 als

 Komponente zur Stimulierung der intrazellulไren  Synthese von ATP von

 Keratinozyten in topischen Zubereitungen zur Reinigung und kosmetischen Pflege

 der Haut und der Haare.

6. Verwendung eines Extraktes aus Blaualgen gemไss  Anspruch 1 bis 3 als

 Komponente zur Stimulierung der intrazellularen  Synthese von Matrixproteinen und

 der Differenzierung von Keratinozyten in topischen Zubereitungen zur Reinigung und

 kosmetischen Pflege der Haut und der Haare.

7. Verwendung eines Extraktes aus Blaualgen gemไss  Anspruch 1 bis 3 zur Herstellung

 von Mitteln zur dermatologischen Hautbehandlung.

8. Verwendung eines Extraktes aus Blaualgen  gemไss  Anspruch 1 bis 3 als Zusatz zur

 Stimulierung der intrazellularen  Synthese von ATP und Proteinen in Zellkultur

 medien.

9. Mittel zur dermatologischen Behandlung, zur Reinigung oder zur kosmetischen

 Pflege der Haut und der Haare, dadurch gekennzeichnet, dass ein Extrakt aus Blau algen nach einem der Ansp : wuche  1 bis 3 in einer Menge von mindestens 0, 01 bis 10
Gew.-% Trockensubstanz ii einem Trager zur topischen Applikation auf der Haut oder auf dem Haar in Form eirer wassrigen Tensidzubereitung, einer Emulsion, einer

Salbe oder Creme, eines Gels, einer Maske, eines Matrixpflasters, eines

Gelpflasters, eines Puders, eines Schaumes oder einer Aerosolzubereitung enthalten ist.
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Abstract:

ALGA SPIRULINA IS SUBJECTED SUCCESSIVELY TO HYDROTHERMAL AND PROTEOLYTIC ENZYMATIC ATTACK, AND TO ALCOHOLIC EXTRACTION, IN ORDER TO YIELD A PROTEIN-VITAMIN FOOD SUPPLEMENT WHICH CAN BE USED IN THE FORMULATION OF PROTEIN OR HIGH-PROTEIN VEGETARIAN FOODSTUFFS.

Description:

 PROCESS FOR THE PRODUCTION OF A PROTEIN-VITAMIN

 FOOD SUPPLEMENT FROM AUTOTROPHIC MICRO-ORGANISMS

 IN PARTICULAR FROM ALGA SPIRULINA

Background Art

 A food supplement of this invention has an advantageous and application in the formulation of protein or high-protein food products in which the protein content is not derived from animal meat. These food products, numerous and varied according to local requirements and/or quotas of consumption, represent a new line in vegetarian dietetics.

 The following amino-acids are a necessary part of the human diet (essential amino-acids): isoleucine, leucine, methionine, phenylalanine, theonine, trypcophan, valine and lysine.

 In the diet of man and of other animals, proteins are in practice the sole source of essential amino-acids, and chis  is the reason for the well-knawn and general interest in protein production for human nutrition.

 Ic, is likewise known chac  che  autotrophic micro-organism and, among these, che  algae, are potentially  che  main sources of protein of non-conveacional  origin.

 which  regard co che  use of algae ia human  foddstuff, only racher unsatisfactory  results have been obtained from accepts co add them directly, wahere, appropnate in mixtures with other food proarss for example flour. Even with  limited daily doses, there  have been drawbacks, for example oedema of the face and hands, pecechial  hameorhages, cyanosis of the nails, general incestinal problemes, and these have rapidly discouraged their use. Some of these had a lees noticeable effect when the algae were subjected to prior physico-chemical treatments co remove or reduce cheir colour.

 In addicion co che  abovementioned drawbacks of direct administration,  there is also che  problem of che  taste  which cannot easily be neglecced.  For the majority of people, its intensity  and unpleasantness has been a basic reason for rejecting che  use of these algae in foodscuffs.  This problem could be

Largely overcome, according co a technical suggestion which appeared in Chemical Abstract 91,90329, by a treatment  which  removes the bitter taste: this consists mainly in boiling or cooking the fresh algae for a period of 10-15 minutes.

 However, the drawback which limits the direct use of the algae in human foodstuffs is the high concentration of nucleic acids, which are known to cause dangerous levels of uric acid in the blood. It is further known that, of all the algae used for alimentary purposes, alga Spirulina is the most important; since it contains all of the essential amino-acids mentioned above and since it is the one which has been most widely tested and utilised.

 A great deal has been reported, in fact, on its use by the people who live on the banks of Lake Chad in Africa, where alga

Spirulina has been an ingredient of their daily diet for several hundred  years. This alga was also used by the Aztecs in ancient Htxico.  However, this information remains anecdotal in character, since from a strictly technical point of view, there is little information available on the quantities of alga Spirulina consumed by these people. The oty  certain fact is that this alga, which is especially rich in the basic components of human nutrition, can be administered up to a maximum of 26 g per day as a dry substance, without there being any apparent side-effects.Although alga

Spirulina has been produced both in the laboratory as well as in smell pilot plants in France and Mexico, published results indicate that its acceptability to man is very limited.

Disclosure of the Invention

 Precisely because of the high and valuable protein content of alga Spirulina, the problem underlying the present invention is to provide a process for obtaining a protein-vitamin food supplement which can be used in the formulation of protein or high-protein food products, or actually added as such, overcoming the abovementioned drawbacks of the prior art.

 According to the present invention, this problem is resolved by a process which consists of the successive stages of:

 - boiling and cooking a predetermined quantity of alga

 Spirulina for a period of between 10 and 15 minutes,

 - proteolytic enzymatic attack of the cooked Spirulina, after

 cooling it to about 20-450C,   

 - subsequent centrifugation so as to obtain an aqueous extract

 containing most of -the water-soluble molecules present in

 the original alga Spirulina, and a moist residue,

 - alcoholic extraction of the said residue,

 previously heated to about 800C, with ethyl alcohol at 95 0C, 

 - centrifugation so as to obtain an alcoholic extract and a

 residue forming a protein food supplement containing up to 83% 
 protein, up to 11X  carbohydrate and up to 3% fat.

 Alga Spirulina subjected to the process of this invention can be fresh or in powder form.

 In the first case, having a water content of up to 85,  the alga Spirulina is cooked as such. In the second case, it will be added with an appropriate quantity of water.

 The 10-15 minute cooking (boiling) stage is sufficient to  change the taste of the alga Spirulina,cwito to substantial steam  distillation of some of the substances responsible for the bitter after-taste, which is consequently completely absent from the protein food supplement obtained using the process of this invention.

 During the same abovementioned cooking stage , coagulation of the larger proteins contained in the alga Spirulina takes place; this coagulation facilitates the predigestive task of proteolytic enzymatic attack. This hydrolytic attack has several purposes: it liberates extractable elements, it reduces the molecular complexity of certain proteins with the consequent formation of free amino-acids, and it confers an acceptable, if not pleasant, taste to the protein food supplement obtained. The two-fold attack, hydrothermal and enzymatic, also ensures the breakdown of the cell wall, which, fortunately, is mucopolysaccharide and not cellulose in character.

  The aqueous extract from the first stage of centrifugation, carried out after cooking the alga Spirulina, contains all the water-soluble molecules and especially the mineral salts which occur in notoriously excessive amounts in the original alga. In accordance with this invention, this extract is fractionated in order to recover the vitamins, water-soluble proteins and polysaccharides, which are eventually recycled into the protein food supplement so as to restore its original biological value.  

 Still in accordance with this invention, the alcoholic extract containing fats, vitamins, styrols, cholesterol, oligopeptides, beta-carotene, chlorophyll, blue pigment and other small molecules present in the original alga Spirulina is also fractionated in order to recover valuable components as well as the ethyl alcohol itself which is recycled to the alcoholic extraction stage.

 Advantageously and in accordance with a further characteristic feature of this invention, the protein food supplement obtained by the process outlined above is cooked with flours and/or tubers such as wholemeal flour, whole millet, whole sorghum, whole manioca flour and yam and/or potato flour for example - either in the fresh state, or ground, and after being partially or totally dried.

 Further characteristic features and advantages of the process  of this invention will become  clearer from the following description of an example of its implementation, giveu o byway of ex=rle,  and of sevral  examples of formulations of European-type vegetarian food products containing the protein supplement obtained by the aboverRioed  prates. 

 Modes for Carrying Out the Invention

 1500gm of alga Spirulina in dry powder form with a residual moisture content of 6% were loaded into a 10 litre batch reactor together with 10 litres of water.

 The contents were brought to boiling, and this was maintained for 15 minutes in order to cook the algae adequately. This operation caused, on the one hand, coagulation of the larger p=te m  and, on the other hand, substantial steam distillation of the bitter-tasting substances originally present in the alga

Spirulina.

 After cooling the contents to 400C,  a mixture of proteolytic enzymes was added to the reaction vessel. In particular, the preferred enzymatic mixture included:

 amylase - 400.5 units

 lipase - 45 units

 trypsin - 48,000 units

 chymotrypsin - 36,000 units

 cellulose - 60 mg  

 The enzymatic attack stage was allowed to last for 4 hours 15 minutes, and a suspension was obtained which was filtered under vacuum on a Buchner type filter.

 The aqueous extract was sent for fractionation, from which the. mineral salts, vitamins and water-soluble proteins were obtained.

 The filter-cake obtained from the abovementioned filtration was pressed and returned to the 10-litre batch reactor, together with 3 litres of good quality ethyl alcohol at 950C. The total contents underwent reflux distillation for 1 hour 10 minutes.

Subsequently, the contents were filtered whilst hot on a Buchner type filter under vacuum.

 The filter-cake obtained from this latter filtration was pressed and washed once with 1000 cc of distilled water after removing the alcoholic eluate.

 On analysis, the water-washed protein filter-cake had a residual humidity of 50X;  analysis of the dried material indicated the following composition in terms of percentage weight:

 ash 2.45
 protein 83.2
 carbohydrate 11.0
 fat 2.7
 fibre 0.65
 This protein filter-cake which constitutes the protein food supplement of this invention, was subdivided into five portions each of 800 g wet weight (approx. 260 g dry material). The portions were kept in a refrigerator from which samples were taken to be formulated into a protein foodstuff. Some examples of these formulations are given below.

EXAMPLE 1
 A portion of protein supplement was loaded into a 10 litre batch reactor with 2 kg of wholemeal flour and 3 litres of water.

The total contents were cooked for 20 minutes until the flour was gelatinised. After cooling, the mixture obtained was loaded into a double-Z type food-mixer with an effective volume of 5 litres.

8 eggs and I kilogram of flour were loaded into the same machine.  

After obtaining a homogeneous mixture, the latter was rolled into a thin sheet and cut in the shape of tagliatelle.

 The tagliatelle, cooked and seasoned in the normal way, left no after-taste in the mouth when sampled.

EXAMPLE 2
 A portion of the abovementioned protein food supplement was loaded into a double-Z type food-mixer together with bread crumbs, parmesan cheese, meat extract, spices, natural meat flavourings and four eggs.

 After obtaining a homogeneous mixture, the latter was subdivided to make rissoles with a diameter of about 5 cm. The rissoles were fried in plentiful oil, and left no after-taste in the mouth on sampling.

EXAMPLE 3
 A portion of the protein food supplement obtained using the procedure of this invention was loaded into a double-Z type foodmixer together with sugar, eight eggs, milk and vanilla sugar.

 After obtaining a homogeneous and slightly fluid mixture, the latter was poured into a cake tin, and the cake obtained , when sampled, had no after-taste reminiscent of the original alga Stirulina. 

EXAMPLE 4
 A further portion of the protein food supplement of this invention was cooked with flour as in Example 1 and subsequently dried under vacuum in the 10 litre batch reactor. The dry material was ground in order to obtain an instantaneous semolina with a pleasant flavour. No after-taste remained in the mouth when this food product was sampled.

 EXAMPLE 5
 A portion of the protein supplement of this invention was placed inadtoble-Ztype  food-mixer together with sugar, dextrin and a little milk. After obtaining a homogeneous mixture, the latter was loaded into a batch reactor under vacuum in order to reduce the moisture content to about 252;  this allowed subsequent rolling  and pressing out of biscuits by hand; these were dried in an oven.

 Crisp biscuits were obtained with the specific taste of so-called breakfast biscuits. No after-taste was left in the mouth reminiscent of the original alga Spirulina. 

Claims:

 CLAIMS

1. Process for the production of a protein-vitamin food supplement from alga Spirulina, characterised in that it consists of the successive stages of:

 - boiling and cooking of a predetermined quantity of alga

 Spirulina for a period of between 10 and 15 minutes,

 - proteolytic enzymatic attack of the cooked Spirulina, after

 cooling it to a temperature of about 400C, 

 - centrifugation so as to obtain an aqueous extract containing the

 water-soluble molecules present in the original alga Spirulina

 and a moist residue,

 - alcoholic extraction of the abovementioned moist residue, pre

 viously heated to about 800C, with ethyl alcohol at950C, 

 - centrifugation so as to obtain an alcoholic extract and a residue

 forming a protein food supplement containing up to 83%
 protein, up to 11% carbohydrate and up to 3% fat.

2. Process according to Claim 1, characterised in that the aqueous extract obtained by centrifugation following the proteolytic enzymatic attack stage is fractionated in order to recover the water-soluble molecules, in particular the mineral salts, the vitamins, the water-soluble proteins and the watersoluble polysaccharides present in the original alga

Spirulina.

3. Process according to Claim 2, characterised in that at least a portion of the said water-soluble molecules are recycled into the protein food supplement.

 4. Process according to Claim 1, characterised in that the alcoholic extract is fractionated in order to recover the ethyl alcohol and re-use it in the alcoholic extraction stage.

5. Process according to Claim 1, characterised in that the said protein food supplement is cooked with cereal and/or tuber flours so as to obtain the respective mixtures.  

6. Process according to Claim 5, characterised in that the said mixtures are moulded in the conventional manner.

7. A protein food supplement characterised in that it is obtained using the process of Claim 1.
8. A protein food supplement characterised in that it is obtained using the process of Claim 3.
9. A protein-vitamin food of vegetable origin characterised in that it consists of a mixture made from a protein food supplement of Claim 7 cooked with a cereal and/or tuber flour. 

3. CA2097030 - 23/11/1994
PROCESS FOR THE PRODUCTION OF DRIED ALGAL BIOMASS
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Abstract:

THE INVENTION RELATES TO THE PRODUCTION OF DRIED ALGAL BIOMASS FROM SPIRULINA, AND CONSISTS IN SEPARATE STEPS OF CULTURE GROWTH. THE FIRST STEP IS CARRIED OUT IN A REACTOR HAVING A NUTRIENT MEDIUM AND RECEIVING PHOTONS IN THE RANGE OF 1500 TO 200 LUX. ONCE THE REQUIRED OPTICAL DENSITY IS ACHIEVED, THE CULTURE IS SUBJECTED TO A SECOND STEP OF CULTURE GROWTH IN A NUTRIENT AND NATURAL WATER. THE INITIAL OPTICAL DENSITY IS 0.1 TO 0.5. ONCE THE DESIRED OPTICAL DENSITY IS ACHIEVED, THE CULTURE IS HARVESTED, FILTERED, WASHED AND DRIED.

Description:

BACKGROUND OF THE INVENTION

This invention relates to a process for the production of dried algal biomass from Spirulina. 

PRIOR ART

It is generally known that spirulina is a micro alga which contains valuable nutrients and is rich in proteins. Further, spirulina has an excellent vitamin complex which includes beta carotene (provitamin A) B1,B2,B6, B12,C,E and H (biotin) vitamins. Spirulina has also been shown to possess gama linolenic and alpha linolenic acids, which are very essential materials in combating diseases. 

It is known that spirulina possesses various strains such as spirulina maxima, spirulina platensis, spirulina subsalsa and spirulina fusiformis. Strangely, most of the work hitherto conducted and reported in literature are on maxima and platensis-strains, and that very limited work has been conducted or reported in literature on spirulina fusiformis. Work on spirulina maxima has been reported in Appl. Microbiol Biotechnol (24,1, 47-50) 1986 Coden. Such a work is related to the mass culture of spirulina maxima in sea water, and with particular reference to the effect of nitrogen source on biomass yield. According to the report, spirulina maxima strain 4 MX was cultured outdoors from September 1984 to August 1985 using 6 PVC ponds, each with 3m of illuminated surface. From July to August 1985, 3 concrete ponds of 10m surface area were also used.Sea water was supplemented with a nutrient medium containing NaHCO3, KNO3 or urea, K2HOP4 or H3PO4 and Fe EDTA. The mean annual biomass yield using urea as the nitrogen source was substantially less in comparison to the standard bicarbanate medium. On sea water and nitrate, the yield was further reduced to 5.2 g/m/day. Japanese patent no.61031095 discloses a process for the preparation of viscous polysaccharide from spirulina subsalsa. Such a process consists in inoculating spirulina subsala into a nutrient medium containing NaHCO3, Mg SO4,A5 solution, K2HOP4,CaCl2, NaNO3, Fe SO4, NaCl, EDTA and wherein the A5 solution consisted of H3BO3, MnCl2,ZnSO4, 7H2O and H2SO4. Cultivation was effected under 4000 lux of fluorescent light. The alga was collected and heated at 90 DEG C in an aqueous solution containing NaCl and Na2CO3. 
It is known to grow stock culture on agar slants using an alkaline nutrient medium containing nitrates and phosphates with a sub-culturing time of 30-40 days. Such a culture is transferred to glass carboys for further culturing using the same medium with a subculturing time of 30-40 days. The liquid stock cultures are made by separate sterilisation of the medium constituents and maintained for 30-40 days. Such liquid stock cultures are used for inoculum development with the same medium and kept under shaded conditions at 8000-10000 lux. These carboys are shaken a few times everyday before being used for outdoor ponds. Total time take in the process is about 90 days. Such a process can be utilised only on a batch wise manner and that the final product is produced after a considerable length of time, namely about 90 days. 

OBJECTS OF THE INVENTION

An object of the present invention is to propose an improved process for the production of dried algal biomass from spirulina obviating the disadvantages of the known processes. 

Another object of the present invention is to propose a process for the production of dried algal biomass having the required quality and a yield of approximately 85% and, wherein, the time period is substantially reduced to, for example, 40 days. 

DETAILED DESCRIPTION OF THE INVENTION

According to the present invention there is provided a process for the production of dried algal biomass from spirulina which comprises in a first step of culturing spirulina in a first reactor having a nutrient containing sodium bicarbonate, sodium nitrate, dipotassium phosphate, trace elements such as zinc and vanadium in an aqueous medium and receiving photons in the range of 1500 to 2000 lux, to produce an innoculum having an optical density in the range of 0.8 to 1.2 measured at 420 namometers, subjecting the innoculum to a second step of culturing by introducing the innoculum into a second reactor being larger than the first reactor and having exposure to sunlight for receiving photons in the range of 4000-6000 lux, said second reactor having a nutrient and natural water, the initial optical density of the culture being in the range of 0.1 to 0.8 measured at 420 namomenter, harvesting the culture at an optical density of 1 to 1.2, filtering, washing and drying the culture to obtain the required algal biomass. 

Strangely, it has now been found that an improved yield and a shorter processing period is obtained when spirulina strain is cultured in two separate reactors and, wherein, the first reactor receives photons in the range of 1500-2000 lux to produce a culture having an optical density in the range of 0.3 to 1.2 measured at 420 namometers. In the second reactor, the initial optical density of the culture is in the range of 0.1 to 0.5. The culture is harvested at an optical density of 1 to 1.2. The culture is filtered and the filterate and wash water is recirculated to the second reactor. 

The specie of spirulina useful in the process of the present invention are spirulina maxima, spirulina plantensis and spirulina fusiformis. The process of preparing a culture in a pond, harvesting the culture, separating and washing the biomass from the growth medium, drying or subjecting the biomass to the step of dehydration are steps generally known in the art. However, the step of preparing the culture in two separate steps, the parameters and the method of performing each step is not known in the art. 
The first step of culture growth consists in introducing an innoculum of spirulina into a first reactor containing a nutrient medium. Preferably, the ratio of the nutrient medium to innoculum is 3:1 to 4:1. The nutrient medium employed in the first step of culture growth consists of sodium bicarbonate, sodium nitrate, dipotassium phosphate and trace elements such as zinc and vanadium in an aqueous medium, such as distilled water.

 Further, the culture receives photons in the range of 1500 to 2000 lux and at a temperature of 25 to 35 DEG C. Such a treatment continues till the innoculum has an optical density of 0.8 to 1.2 measured at 420 namometers. However, the light absorption in the first reactor is selected at a wave length of 450 to 870 namometers. Normally, such an optical density is achieved within a period of 15 to 20 days. 

 The second step of culture growth consists in injecting the innoculum of the first step into a production pond or second reactor containing a nutrient medium similar to the first reactor except that it contains natural water, such as sea water. The reactors or ponds are designed such as to help the culture flow in shallow concentric channels. A culture depth of 20-30cm is advantageous for sustained production. Larger depth does not help significantly as penetration of light in the culture then becomes limited. Spirulina growth is monitored in terms of optical density measurements that are measured, for example, by a spectrophotometer. 

The culture in the second reactor is subjected to photons in the range of 4000-6000 lux. The second reactor may be laid after levelling the ground, and can be as large as 60 meters long by 15 meters wide 30 cm deep and graded carefully so that smooth flow is ensured. The mass culture step entails daily monitoring of levels of N.P.O. and optical density in the culture to enable proper upkeep of the nutrients for growth of the culture. For example, a level flucuation of 40 mg/litre of nitrate nitrogen to 500 mg/litre of nitrate nitrogen on a daily basis may be inimical to good growth, whereas, fluctuation of 40-80 mg/litre might not be. Similarly nitrate nitrogen level should be kept down by redissolution and reabsorption into the culture, and which can be achieved by agitation of the innoculam.The concentration of nitrogen released from the sodium nitrate contained in the nutrient medium in the range of 40mg/litre to 500mg/litre is used in the second reactor. The required condition is also ensured by feeding the nutrients in the reactor by one shot feeding of the nutrients programmed methods or sinusoidal feeding and the like. The medium at the stage of culturing in the second reactor may contain between 500-3000 mg/litre of algal biomass. 

The amount of sodium bicarbonate in the nutrient medium is by way of example approximately 10 gms/litre. 

Agistation of culture during photosynthetic hours helps to increase the biomass growth. The level of agitation is expressed in terms of the velocity of flow achieved in the ponds. In general, a flow velocity of 20-40cm/sec is considered adequate for this purpose. Preferably, the agitation in the second reactor is effected at a speed of 5 to 25cm/sec. Constant agitation reduces the degree of super saturation of O2 and nutritional gradients in the cells vicinity. The turbulence developed by agitation causes a favourable distribution of irradiance to cells growing in dense cultures when the light penetration becomes very limited. 

Spirulina requires carbon for synthesis of carbohydrate, which is mainly supplied in the form of sodiumbicarbonate, and renders the growth medium alkaline thereby excluding other types of organisms growing in the medium. Normally in a pond, total alkalinity is maintained between 8-10g/l in the pond. 

The algal culture is filtered by any suitable means, and the filtrate containing the nutrients is recycled into the second reactor or pond. By way of example, the washing is effected by a series of washing filters having a mesh size ranging from 50 to 400 mesh. The cake is washed by water spray and, whereby, it brings down the algal pH to near neutral and concentrates the slurry for the subsequent step of drying. The drying may be effected by spray drying at a temperature of 110 to 210 DEG C. 

The dried biomass prepared by the process of the invention for human consumption has the following charactertics :

    Protein (Kjeldahl No. 6.25) 60-70%
    c-phycocyanin 8.5-11%
    Carbohydrates 14-16%
    Lenolenic acid 3.9 and 28% lipids

    Lipids 6-7% Vit B 20-60 mcg

    Moisture 6-8%, Vit E, 7-8 IU

    Total Carotenoids 200-250 mg/100gm

    Calcium 600 mg/100 gm

    Vitamin B2 mg/100 gm

    Phosphorocus oo mg/100 gm

    Vitamin B6 1-2 mg/100 gm

    Zinc 5-7 mg.100 gm

    Iron 40 mg/100 gm

    The present invention allows the algal to be cultured outdoors in natural sunlight using natural waters. The reactor sequence is in two stages as compared to the prior state of the art where more stages are used, thus effecting economics of operations. 
 By way of example and without implying any limitation thereto, the nutrient concentration to be maintained in the second reactor or pond is as follows : 

 Columns=2 
Nitrogen400 to 425 mg/lit 

Potassium660 to 680 mg/lit 

Phosphours80 to 100 mg/lit 

Ca & Mg70 to 90 mg/lit as CaCo3 

Sulphur160 to 190 mg/lit 

Chloride550 to 650 mg/lit 

Sodium5000 to 6500 mg/lit 

Claims:

1. A process for the production of dried algal biomass from spirulina which comprises in a first step of culturing spirulina in a first reactor having a nutrient containing sodium bicarbonate, sodium nitrate, dipotassium phosphate, trace elements such as zinc and vanadium in an aqueous medium and receiving photons in the range of 1500 to 2000 lux, to produce an innoculum having an optical density in the range of 0.8 to 1.2 measured at 420 namometers, subjecting the innoculum to a second step of culturing by introducing the innoculum into a second reactor being larger than the first reactor and having exposure to sunlight for receiving photons in the range of 4000-6000 lux, said second reactor having a nutrient and natural water, the initial optical density of the culture being in the range of 0.1 to 0.8 measured at 420 namometer, harvesting the culture at an optical density of 1 to 1.2, filtering, washing and drying the culture to obtain the required algal biomass. 

2. A process as claimed in claim 1 wherein the first step of culture production is carried out at a temperature of 25 to 35 DEG C. 

3. A process as claimed in claims 1 & 2 wherein the amount of sodium bicarbonate in the nutrient medium is approximately 10 gms. per litre. 

4. A process as claimed in claim 1-3 wherein the light absorption in the first reactor is selected at a wave length between 450-870 namometers. 

5. A process as claimed in claim 1-4 wherein the concentration of nitrogen released from the sodium nitrate contained in the nutrient medium in the range of 40 mg/lt. to 500 mg/lit is used in the second reactor. 

6. A process as claimed in claim 1-5 wherein the agitation of the innoculum in the second reactor is effected at a speed of 5-25 cm/sec. 

7. A process as claimed in claim 1-6 wherein the washing is effected using a series of washing filters having a mesh-size ranging from 50 mesh - 400 mesh. 

8. A process as claimed in claim 1-7 wherein the drying is effected at a temperature in the range of 110 DEG  - 210 DEG C. 

4. CN1085951 - 27/4/1994
TECH. FOR CULTURING SPIRULINA RICH IN SELENIUM

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1085951&CY=ep&LG=en&DB=EPD
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Abstract:

THIS TECHNIQUE TAKES DIFFERENT ALGAE CULTURE (STRAIN) CULTURED IN SODIUM SELENITE CULTURE MEDIUM WITH GRADIENT CONCENTRATION AND ACCLIMATIZED, AND ALGAE CULTURE WITH HIGH ENRICHING OF CAPABILITY SELENIUM IS SELECTED. AFTER CONTINUOUS OR CONCENTRATED BREEDING BY SELENIUM-ENRICHING TECHNIQUE, ORGANIC SELENIUM CONTENT IN BODY OF SPIRAL ALGAE MAY REACH 960-2100 PPM. THIS TECHNIQUE HAS ADVANTAGES OF SIMPLE PROCESS, HIGH ENRIHING CAPABILITY OF SELENIUM AND LOW COST. SELENIUM-RICH SPIRAL ALGAE MAY BE USED FOR CURING VARIOUS DISEASES CAUSED BY DEFINIENCY OF SELENIUM, AND HAS DEFINITE EFFECT OF HEALTH-CARE AND CURING FOR ANTI-SENILITY, ANTICANCERIZATION, KESHAN DISEASE AND CATARACT.

5. CN1089991 - 27/7/1994
INCLASED CULTIVATING METHOD FOR SPIRULINA AND APPARATUS THEREOF
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Abstract:

THE PRESENT INVENTION PROVIDES A CLOSED CULTIVATING METHOD OF SPIRULINA AND ITS APPARATUS. IT IS CHARACTERIZED BY USING A CLOSED CIRCULATION VERTICAL TYPE TUBE-LINE CULTIVATING TROUGH. THE ALGAE STRAIN AND CULTURE LIQUOR ARE PLACED IN SAID CULTIVATING TROUGH, AND A CO2 MIXED GAS IS INTRODUCED INTO THE CULTIVATING TROUGH THROUGH AIR-FEEDING TUBE AND AIR-DIFFUSION HOLE OF THE CULTIVATING TROUGH BOTTOM BY BLOWER AND AT THE SAME TIME THE AIR-LIFTING PRINCIPLE CAN MAKE ALGAE LIQUOR CIRCULARLY FLOW, AND ITS TEST AND CONTROL DEVICE CAN IMPLEMENT THE AUTOMATIC SUPPLEMENTATION OF CULTURE LIQUOR AND REGULATION OF CO2 GAS MIXING RATIO, ILLUMINATION AND TEMP., AND ITS ALGAE LIQUOR COLLECTION AND CULTURE LIQUOR RECOVERY SEPARATOR CAN COLLECT ALGAE SLURRY AND RECOVER CULTURE LIQUOR, AND THE ALGAE SLURRY PASSES THROUGH THE PROCESSES OF CLEANING, DRYING, AND IS FORMED INTO ALGAE POWDER OR CAN BE MADE INTO VARIOUS PRODUCT.

6. CN1092104 - 14/9/1994
PREPARATION OF GERMANIUM AND SELENIUM SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1092104&CY=ep&LG=en&DB=EPD
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Abstract:

THE FEATURE OF THIS INVENTION IS THAT THE PREPARATION PROCESS INCLUDES PREPARATION OF SOLUTION BY MIXING OF GERMANIUM DIOXIDE AND SODIUM SELENITE, PUTTING FRESH SPIRAL ALGAE JUST GOT INTO SAID SOLUTION, CULTIVATING UNDER PROPER CONDITION, FISHING AND DRYING. THIS INVENTION POSSESSES ADVANTAGES OF SIMPLE TECHNOLOGY, SHORT PROCESS FLOW EASY OPERATION, CAPABILITY OF CONVERSION OF INORGANIC GERMANIUM AND SELENIUM INTO ORGANIC GERMANIUM AND SELENIUM. THE SPIRAL ALGAE WITH RICH ORGANIC GERMANIUM AND SELENIUM, IS USED AS THE INTERMEDIATE FOR PREPARING HEALTH FOOD AND MEDICINE.

7. CN1093884 - 26/10/1994
SPIRULINA FOOD AND ITS PROCESS
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Application Number:
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Abstract:

THIS INVENTION BELONGS TO FOOD PROCESSING FIELD. THE SPIRULINA POWDER WHICH IS STERILIZED AT LOW TEMPERTURE IS MIXED WITH OTHER MATERIALS, THEN IS PROCESSED INTO SPIRULINA ENERGY BLOCK WHICH CONTAINS SPIRULINA AND ITS NUTRIMENTAL INGREDIENTS AND ITS ACTIVE SUBSTANCES. IT MAY BE MADE INTO SPIRULINA DOUBLE LAYERED CHOCOLATES AND SPIRULINA CHOCOLATES. THE FOOD HAS EFFECTIVE FUNCTIONS OF NUTRITION AND HEALTH-CARE, HAS GOOD CURE EFFECT FOR IRON-DEFICIENCY ANEMIA IMPROVING IMMUNITY OF HUMAN, AND HAS FUNCTION OF REGULATING METABOLISM OF BODY.

8. CN1096052 - 7/12/1994
A PROCESS FOR THE PRODUCTION OF DRIED ALGAL BIOMASS FROM SPIRULINA
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Abstract:

THE FIRST STEP IS CARRIED OUT IN PHOTO REACTOR WHICH CONTAINS NUTRIENT CULTURE MEDIUM AND CAN RECEIVE PHOTOS WITH 1500-2000 LUXES. WHEN THE REQUIRED OPTICAL DENSITY IS ACHIEVED, THE CULTURED SUBSTANCE IS CULTURED BY SECOND STEP IN CULTURE MEDIUM AND BY NATURAL PROCESS. THE INITIAL OPTICAL DENSITY IS 0.1-0.5. WHEN SATISFACTORY OPTICAL DENSITY IS ACHIEVED, THE CULTURED SUBSTANCE IS COLLECTED, FILTERED, WASHED AND DRIED.

9. CN1096961 - 4/1/1995
SPIRULINA CAPSULE
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Abstract:

THE SPIRULINA CAPSULES ARE MADE BY FOLLOWING PROCEDURES: DRYING, SIFTING, CAPSULE FILLING, CAPSULE POLISHING, AND PACKING; IT HAS EFFECT OF REPLENISHING VITAL ENERGY, NOURISH BLOOD, INVIGORATING FUNCTIONING OF THE SPLEEN, RESOLVING PHLEGM, INCREASING WHITE BLOOD CELLS AND STRENGTHENING IMMUNOCOMPETENCE; IT IS SAFE AND NON-TOXIC, AND FEATURES SIMPLE PROCESS, STABLE QUALITY AND LOW COST.

10. CN1098246 - 8/2/1995
METHOD AND DEVICE FOR PRODUCING SPIRULINA
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Abstract:

THE PRESENT INVENTION RELATES TO A NEW METHOD FOR PRODUCING SPIRULINA AND ITS EQUIPMENT. SAID INVENTION IS CHARACTERIZED BY USING AQUEDUCT TYPE ADDING STIRRING, CONTINUOUS CULTURE, CONTINUOUS REAPING AND FLOW-ADDING VARIOUS NUTRIENTS AND USING CARBON DIOXIDE AS SUPPLEMENTARY CARBON SOURCE. SAID INVENTED METHOD AND EQUIPMENT CAN FULLY UTILIZE THE NUTRIENT CONTENTS OF THE CULTURE FLUID, AND DOESN'T PRODUCE FEEDBACK INHIBITION ACTION DUE TO TOO HIGH GROWTH DENSITY OF SPIRULINA BODY. ONE INOCULATING CAN REAP FOR A LONG PERIOD, AND THE YOUNG SPIRULINA BODY CAN BE KEPT IN LOGARITHMIC GROWTH PHASE FOR A LONG PERIOD. SAID INVENTION CAN EFFECTIVELY RAISE YIELD AND QUALITY, AND REDUCE COST, AND ITS HARVESTING METHOD DOESN'T USE PUMP FOR PUMPING.

11. CN1105566 - 26/7/1995
METHOD FOR PREPARATION OF SPIRULINA HEALTH-CARE PRODUCTS
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Abstract:

THE PRESENT INVENTION RELATES TO A PREPARATION METHOD OF SPIRULINA HEALTH-CARE PRODUCT. SAID HEALTH-CARE PRODUCT CONTAINS SPIRULINA YINIANCHA, AUROSPIRAL VITALITY CAPSULE AND SPIRULINA HOLOSIDE. SAID HEALTH-CARE PRODUCT USES SPIRULINA AS MAIN RAW MATERIAL, AND THEN IN THE SPIRULINA RAW MATERIAL, OTHER AUXILIARY MATERIALS, SUCH AS SOYABEAN PROTEIN POWDER, FULL CREAM MILK POWDER AND HONEY, ETC. ARE ADDED ACCORDING TO A CERTAIN MIXING PROPORTION, AND THEN THEY ARE PASSED THROUGH SUCH PROCESSES OF MIXING, GRINDING, WATER-EXTRACTING AND DRYING SO AS TO OBTAIN THE INVENTED FINISHED PRODUCT. SAID SPIRULINA HEALTH-CARE PRODUCT HAS THE FUNCTIONS OF ANTICANCER, ANTIRADIATION, ANTIOXIDATION, ANTISENILITY AND RAISING IMMUNOLOGIC FUNCTION AND PHYSIOLOGICAL FUNCTION OF HUMAN BODY.

12. CN1106414 - 9/8/1995
METHOD FOR EXTRACTING PROTEIN AND POLYSACCHARIDE FROM SPIRAL ALGAE AND ITS USE
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Abstract:

THE PROCESS FOR EXTRACTING PROTEIN AND POLYOSE FROM SPIROALGA INCLUDES BREAKING AND SIEVING CLEAN SPIROALGA, WATER AND ALCOHOL EXTRACTIONS AT 5-15 DEG.C, CENTRIFUGAL FILTERING. EXTRACTED PROTEIN AND POLYOSE MAY BE USED TO MAKE PREPARATIONS OR HEALTH-CARE FOOD CONTAINING TRACE ELEMENTS AND NO HARMFUL SUBSTANCES.

13. CN1111109 - 8/11/1995
METHOD OF DRYING FRESH SPIRULINA
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Abstract:

THE SAID DRYING METHOD SPECIALLY FOR PRODUCING DRY FRESH SPIRULINA POWDER IS A MULTIPLE-FLUID SPRAY DRYING PROCESS. COMPARED WITH AVAILABLE DRYING METHOD, THE SAID METHOD HAS A DRY SPIRULINA POWDER YIELD OF 1.5-2 TIMES HIGHER AND A DRYING COST AND POWER CONSUMPTION OF 30% LOWER.

14. CN1112128 - 22/11/1995
METHOD FOR EXTRACTING WATER-SOLUBLE SPIRULINA POLYOSE
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Abstract:

THE PROCESS FOR EXTRACTING WATER-SOLUBLE POLYOSE FROM SPIRULINA INCLUDES EXTRACTING WITH ALKALI SOLUTION, NEUTRALIZATION WITH ORGANIC ACID AND PRECIPITATION WITH ORGANIC SOLVENT, AND FEATURES USE OF NON-TOXIC AND NON-VOLATILE REAGENT, HIGH YIELD UP TO 1.9% AND EASY OPERATION.

15. CN1114872 - 17/1/1996
NATURAL SPIRULINA DRINK AND ITS PRODUCTION METHOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1114872&CY=ep&LG=en&DB=EPD

Inventor(s):
YOULI HUANGFU (CN); YUQI GUO (CN)

Applicant(s):
HUANGFU YOULI (CN)

IP Class 4 Digits:
A61K; A23L

IP Class:
A23L1/337; A61K35/66; A23L2/38; A61K35/78

Application Number:
CN19950100034 (19950222)

Priority Number:
CN19950100034 (19950222)

Family:
CN1114872

Equivalent:
CN1045877C

Abstract:

THE NATURAL SPIRULINA DRINK IS PREPARED THROUGH SUCH STEPS AS PREPARING PASTE OR SUSPENSION OF SPIRULINA; COOKING YAM AND LILY BULB, HOMOGENIZATION IN WATER, FILTER AND CENTRIFUGAL SEPARATION TO OBTAIN CLEAR LIQUID; HOMOGENIZATION OF CACTUS AND WATER AND FILTER TO TAKE ITS CLEAR LIQUID; MERGING TWO KINDS OF CLEAR LIQUID; ADDITION OF SWEETENING AGENT; DISINFECTING WITH FILTERING MEMBRANE; AND ADDING SUSPENSION OF SPIRULINA, AND FEATURES LESS PROTEIN LOSS, AND GOOD TASTE.

16. CN1115670 - 31/1/1996
NUTRITIVE SPIRULINA LIQUID AND ITS PREPN AND APPL

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1115670&CY=ep&LG=en&DB=EPD

Inventor(s):
PEIJI WANG [CN] (--); ZHIXIAN GONG [CN] (--); LI XIANGLIN [CN] (--)

Applicant(s):
SHIPURUI CO LTD YUNNAN PROV [CN] (--)

IP Class 4 Digits:
A61K; A23L; C11D; A61J

IP Class:
A61K35/80; A61K7/075; A61K7/48; C11D7/60; A61J3/00; A23L1/48

Application Number:
CN19940107892 (19940728)

Priority Number:
CN19940107892 (19940728)

Family:
CN1115670

Abstract:

SPIRULINA IS FIRST HYDROLYZED IN THE AQUEOUS SOLUTION OF SULPHURIC ACID, HYDROCHLORIC ACID, OXALIC ACID, ACETIC ACID OR CITRIC ACID IN THE CONCENTRATION OF 1-20 WT% WITH THE SOLID-TO-LIQUID RATIO BEING 1 TO 2-15. THE HYDROLYZED PRODUCT IS PASSED THROUGH NEUTRALIZATION, FILTRATION, CONCENTRATION, DECOLORIZATION AND DEODORIZATION TO OBTAIN NUTRITIVE SPIRULINA LIQUID. THE NUTRITIVE LIQUID WITH STRONG FREE-RADICAL REMOVING CAPACITY AND UV-RESISTANCE IS USED IN SKIN CARE CREAM, SHAMPOO, BATH LOTION AND HEALTH ORAL LIQUID.

17. CN1116907 - 21/2/1996
BEAUTIFYING ORAL PREPARATION CONTAINING GERMANIUM AND SELENIUM SPIRULINA AND ITS PREPARING METHOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1116907&CY=ep&LG=en&DB=EPD

Inventor(s):
JIXIANG CAO [CN] (--)

Applicant(s):
CAO JIXIANG [CN] (--)

IP Class 4 Digits:
A61K; A23L

IP Class:
A23L1/304; A23L1/337; A61K35/66; A23L1/30

Application Number:
CN19950110382 (19950307)

Priority Number:
CN19950110382 (19950307)

Family:
CN1116907

Abstract:

THE PRESENT INVENTION IS CATEGORIZED IN PREPARING FOOD PRODUCT, ESP THE BEAUTIFYING, SENILITY-DELAYING FOOD. IT FEATURES THAT THE ORAL PREPN IS PRODUCED BY USING GERMANIUM AND SELENIUM SPIRULINA AS MAIN COMPONENTS; ADDING VIGENAR, HONEY, VITAMINE C, SODIUM BENZOATE AND WATER IN A CERTAIN PROPORTION; AND GOING THROUGH THE PROCESS OF DECOLORING, DEODORING, MIXING, HIGH-PRESSURE DISINFECTING, ETC.. CONTAINING THE AMINO ACIDS, VITAMINES, ORGANIC GERMANIUM, ORGANIC SELENIUM, ACTIVATED POLYSACCHARIDE AND OTHER ACTIVATED MATTER, THE SAID ORAL PREPN HAS OBVIOUS BEAUTIFYING, NOURISHING AND OTHER HEALTHY FUNCTIONS.

18. CN1116908 - 21/2/1996
HEALTH FOOD ADDITIVE FOR ACCELERATING GROWTH OF CHILDREN AND CONTAINING SPIRULINA AND ITS PREPARING METHOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1116908&CY=ep&LG=en&DB=EPD

Inventor(s):
JIXIANG CAO [CN] (--)

Applicant(s):
CAO JIXIANG [CN] (--)

IP Class 4 Digits:
A61K; A23L

IP Class:
A23L1/337; A61K35/78; A23L1/30

Application Number:
CN19950110384 (19950307)

Priority Number:
CN19950110384 (19950307)

Family:
CN1116908

Abstract:

THE PRESENT INVENTION IS CATEGORIZED IN THE PREPN OF FOOD PRODUCT, ESP FOOD ADDITIVE FOR ACCELERATING CHILDREN'S GROWTH. THE ADDITIVE IS PRODUCED WITH NATURAL MARINE PLANT, SPIRULINA, AS MAIN COMPONENT; ADDED WITH A CERTAIN PROPORTION OF YAM, ROASTED MALT, ROASTED HAW, ROASTED MEMBRANE OF CHICKEN GAZZARD, AND CALCIUM GLUCONATE. IT IS PROCESSED THROUGH WATER DECOCTING, FILTERING, CONCENTRATING AND MIXING. IT IS GOOD FOR CHILDREN'S DIGESTION AND ABSORPTION OF NUTRIENTS. IT CAN PREVENT FROM AND ASSISTANTLY CURE INDIGESTION, AND ACCELERATE CHILDREN'S GROWTH.

19. CN1116910 - 21/2/1996
SPECIAL FOOD ADDITIVE CONTAINING GERMANIUM AND SELENIUM SPIRULINA FOR CANCER PATIENT

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1116910&CY=ep&LG=en&DB=EPD

Inventor(s):
JIXIANG CAO [CN] (--)

Applicant(s):
CAO JIXIANG [CN] (--)

IP Class 4 Digits:
A61K; A23L

IP Class:
A61K35/78; A23L1/48; A23L1/30

Application Number:
CN19950110383 (19950307)

Priority Number:
CN19950110383 (19950307)

Family:
CN1116910

Abstract:

THE SAID SPECIAL FOOD ADDITIVE CONSISTS OF GERMANIUM AND SELENIUM SPIRULINA AS MAIN COMPONENT WHICH IS PREPARED WITH BIOLOGICAL TECHN; AND PLUS CERTAIN AMOUNT OF LEACHATE CONCENTRATE OF YAM, SWEET POTATO, ROASTED HAW AND HONEYSUCKLE. IT HAS RICH AND BALANCED NUTRIENTS. IT CAN INVIGORATE SPLEEN, PROMOTE BLOOD CIRCULATION, PREVENT CANCER AND INHIBIT CANCER CELLS, ELIMINATE FREE OXYGEN RADICAL IN HUMAN BODY AND RAISE IMMUNITY.

20. CN1125541 - 3/7/1996
SPIRULINA-GRAIN INSTANT DRINK AND ITS PREPARATION METHOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1125541&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHONGLIANG LIU [CN] (--); CHANGLAN ZHANG [CN] (--); ZHANMIN WANG [CN] (--)

Applicant(s):
GUANGDONG SEA BIOLOG FOOD CO L [CN] (--)

IP Class 4 Digits:
A61K; A23L

IP Class:
A61K35/66; A23L2/38; A61K35/78; A23L2/385

Application Number:
CN19950114278 (19951228)

Priority Number:
CN19950114278 (19951228)

Family:
CN1125541

Abstract:

THE INSTANT GRANULAR DRINK FEATURING HIGH NUTRITIVE VALUE CONTAINS SUCH COMPONENTS AS PHYCOCYAN (20-30%) EXTRACTED BIOENZYMOLYTICALLY FROM SPIRULINA AND THE EXTRACTS FROM GYNOSTEMMA PENTAPHYLLUM AND GINSENOSIDE (0.3-0.4% FOR EACH).

21. CN1127611 - 31/7/1996
BLUE LIQUID SPIRULINA BEVERAGE AND PREPARING PROCESS THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1127611&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHONGLIANG LIU [CN] (--); CHANGLAN ZHANG [CN] (--); ZHANMIN WANG [CN] (--)

Applicant(s):
GUANGDONG MARINE ORGANISMS FOO [CN] (--)

IP Class 4 Digits:
A61K; A23L

IP Class:
A61K35/66; A23L2/38; A23L2/74

Application Number:
CN19950114277 (19951228)

Priority Number:
CN19950114277 (19951228)

Family:
CN1127611

Abstract:

THE BLUE LIQUID BEVERAGE IS PREPARED FROM PHYCOCYANIN OBTAINED BY ENZYMOLYSIS OF SPIRULINA, AND FEATURES RETAINING PHYSIOLOGICAL ACTIVE SUBSTANCES THE SPIRULINA CONTAINS BECAUSE OF NO HIGH-TEMP TREATMENT, GOOD EATING ENJOYMENT AND UNIQUE BLUE COLOUR.

22. CN1131562 - 25/9/1996
SPIRULINA ANTANEMIC TABLET

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1131562&CY=ep&LG=en&DB=EPD

Inventor(s):
TONG LUO [CN] (--)

Applicant(s):
LUO TONG [CN] (--)

IP Class 4 Digits:
A61K

IP Class:
A61K35/80

Application Number:
CN19950111284 (19950321)

Priority Number:
CN19950111284 (19950321)

Family:
CN1131562

Abstract:

A BLOOD-NOURISHING SPIRULINA TABLET FOR CURING IRON-DEFICIENCY ANEMIA, ISCHEMIC ANEMIA AND NUTRITIONAL ANEMIA WITH MORE THAN 96% EFFECTIVE RATE IS PREPARED FROM DRY SPIRULINA POWDER, FERROUS FUMARATE, MICROCRYSTALLINE CELLULOSE AND MAGNESIUM STEARATE THROUGH MIXING WITH ALCOHOL, EXTRUSION GRANULATING, LOW-TEMP DRYING, AND TABLETTING.

23. CN1132646 - 9/10/1996
OYSTER-SPIRULINA CAPSULE AND ITS PREPN PROCESS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1132646&CY=ep&LG=en&DB=EPD

Inventor(s):
GUONENG HUANG [CN] (--); XIAO'AN DENG [CN] (--)

Applicant(s):
HUANG GUONENG [CN] (--)

IP Class 4 Digits:
A61K; A61J

IP Class:
A61K35/80; A61K9/48; A61K35/56; A61K47/36; A61J3/07

Application Number:
CN19950117624 (19951019)

Priority Number:
CN19950117624 (19951019)

Family:
CN1132646

Abstract:

A HEALTH-CARE CAPSULE FOR IMPROVING IMMUNITY AND SUPPLEMENTING BASIC NUTRIENTS IS MADE OF REFINED OYSTER SHELL POWDER (50-80%) AND REFINED SPIRULINA POWDER (20-50%) AND CONTAINS LOW-MOLECULAR GLYCOPROTEIN, SOD, TAURINE, GLYCOGEN, AMINO ACIDS, VITAMINES, TRACE ELEMENTS AND PIGMENT. ITS BIOCHEMICALLY PREPARING PROCESS FEATURES HIGH YIELD RATE UP TO 81.2% THAT IS 2 TIMES HIGHER THAN THAT IN JAPONESE STANDARD, LESS INVESTMENT, SHORT PRODUCTIVE PERIOD AND HIGH ACTIVE COMPONENTS.

24. CN1143675 - 26/2/1997
METHOD FOR CONTROLLING ROTIFER IN CULTURE LIQUID OF SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1143675&CY=ep&LG=en&DB=EPD

Inventor(s):
KEQIN ZHANG [CN] (--)

Applicant(s):
HAIWANG SEAWEED BIOLOGY DEV CO [CN] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
CN19960108734 (19960620)

Priority Number:
CN19960108734 (19960620)

Family:
CN1143675

Abstract:

A METHOD FOR PREVENTING AND ELIMINATING ROTIFERS IN CULTURE LIQUID OF SPIRULINA FEATURES THAT EITHER AIFUDING (0.0054-0.18 PPM,) OR UREA (0.015-0.035%) IS SPREAD ALONE OR ALTERNATIVELY IN THE CULTUREPOND OF SPIRULINA AND THE CULTURE LIQUID AFTER EACH ADDITION IS THEN STIRRED FOR AT LEAST 30 MIN. ITS ADVANTAGES ARE SIMPLE PROCESS, QUICK SPEED OF KILLING ROTIFERS, AND HIGH EFFECT.

25. CN1144037 - 5/3/1997
SELECTION AND BREEDING METHOD FOR NEW STRAIN OF BLUNT TOP SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1144037&CY=ep&LG=en&DB=EPD

Inventor(s):
CHUNTAO YIN (CN); HONGJUN HU (CN); XIAOMIN GONG (CN)

Applicant(s):
WUHAN PLANT INST CHINESE ACADE (CN)

IP Class 4 Digits:
A01H

IP Class:
A01H13/00

Application Number:
CN19950109372 (19950901)

Priority Number:
CN19950109372 (19950901)

Family:
CN1144037

Equivalent:
CN1061811C

Abstract:

THE PRESENT INVENTION DISCLOSES A SELECTION AND BREEDING METHOD FOR NEW STRAIN OF BLUNT-TOP SPIRULINA. THE ORIGINAL STRAIN OF BLUNT-TOP SPIRULINA IS MUTAGENIZED BY USING 80-120 MICROGRAM/ML NTG, THENTHE SUSPENSION OBTAINED AFTER MUTAGENESIS IS STATICALLY CULTURED FOR 7-10 DAYS UNDER THE CONDITION OF CONTINUOUSLY-LIGHTING WITH 1800-2200 LUX AT 25-29 DEG.C, THEN 0.3-0.5MMSAN9785 IS ADDED AND SCREENED, AND THEN ANTI-SAN9785 MUTANT OBTAINED AFTER SCREENING IS PASSED THROUGH THE PROCESSES OF STREAK-PLATING AND PURIFICATION SO AS TO OBTAIN THE INVENTED NEW STRAIN. THIS NEW STRAIN IS STABLE AND RELIABLE, AND ITS GAMMA-LINOLENIC ACID CONTENT IS HIGH.

26. CN1144096 - 5/3/1997
METHOD FOR PREPARATION OF SPIRULINA WINE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1144096&CY=ep&LG=en&DB=EPD

Inventor(s):
YIQI LAI (CN); HUALONG FU (CN)

Applicant(s):
LAI YIQI (CN)

IP Class 4 Digits:
A61K; C12G

IP Class:
A61K35/70; C12G3/04

Application Number:
CN19940111869 (19940816)

Priority Number:
CN19940111869 (19940816)

Family:
CN1144096

Equivalent:
CN1059799C

Abstract:

THE PREPARATION OF SPIRULINA WINE IS DIVIDED INTO TWO METHODS: IN SINGLE EXTRACTION METHOD, DRIED SPIRULINA POWDER (0.1-1G) IS ADDED AND EXTRACTED IN DRINKING WINE (100ML). IN COMPOUNDING EXTRACTION METHOD, DRIED SPIRULINA POWDER (2.4G) IS ADDED AND EXTRACTED IN DRINKING WINE (100ML) AND FURTHER USES A STAGE EXTRACTION AND GRADIENT INVERSE COMPOUNDING PROCESS. SAID INVENTION CAN BLEND A SERIES OFDRINKING WINES WITH DIFFERENT ALCOHOL CONTENT, COLOUR (FROM LIGHT GREEN TO ORANGE-YELLOW), TASTE AND EFFECTIVE COMPONENTS. THIS WINE IS RICH IN NATURAL NUTRITIVE COMPONENTS SO THAT IT IS A NEW TYPE HIGH-PROTEIN NUTRITIVE TONIC WINE.

27. CN1144844 - 12/3/1997
MANUFACTURING METHOD OF IRON-RICH PURE SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1144844&CY=ep&LG=en&DB=EPD

Inventor(s):
HONGJUN HU (CN); MIN WANG (CN)

Applicant(s):
WUHAN PLANT INST CHINESE ACADE (CN)

IP Class 4 Digits:
A61K; A23L; C12N

IP Class:
C12N1/12; A61K35/80; A23L1/337

Application Number:
CN19950109095 (19950905)

Priority Number:
CN19950109095 (19950905)

Family:
CN1144844

Equivalent:
CN1063786C

Abstract:

A METHOD FOR PRODUCING IRON-ENRICHED AMBLYSPIRULINA, WHICH CAN BE USED TO PREVENT AND CURE IRON-DEFICIENCY ANEMIA, FEATURES THAT AMBLYSIRULINA IS CULTURED IN AN INVENTED MEDIUM AT 30-38 DEG.C AND 2400-2600 LX FOR 12 HR AND THE FERROUS METHIONINE IN THE MEDIUM IS EASILY SUCKED TO MAKE IRON CONTENT IN AMBLYSPRIULINA UP TO 7000 UG/G (DRIED WEIGHT). ITS ADVANTAGES ARE SHORT PRODUCTION PERIOD AND LOW COST.

28. CN1150600 - 28/5/1997
HEALTH-CARE DRINKING WINE CONTAINING SPIRULINA COMPONENTS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1150600&CY=ep&LG=en&DB=EPD

Inventor(s):
XIANG SHUGUANG [CN] (--); ZHOU WENDE [CN] (--)

Applicant(s):
LUBAO BIOENGINEERING INST CHON [CN] (--)

IP Class 4 Digits:
A61K; C12G

IP Class:
A61K35/66; A61K35/78; C12G3/04

Application Number:
CN19950113078 (19951121)

Priority Number:
CN19950113078 (19951121)

Family:
CN1150600

29. CN1153665 - 9/7/1997
SPIRULINA MIXTURE HEALTH PRODUCT AND ITS PREPN PROCESS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1153665&CY=ep&LG=en&DB=EPD

Inventor(s):
LUO ZHAOWEN [CN] (--)

Applicant(s):
LUO ZHAOWEN [CN] (--)

IP Class 4 Digits:
A61K; A23L

IP Class:
A23L1/337; A61K35/66; A61K35/84

Application Number:
CN19960122150 (19961129)

Priority Number:
CN19960122150 (19961129)

Family:
CN1153665

Abstract:

SPIRULINA MIXTURE HEALTH PRODUCT IS A TONIC FOOD COMPRISING SPIRULINA 20-30%, ASTRAGALUS 25-30%, PORIA 30-35%AND HONEY 10-15%. IT COMES IN HONEYED BOLUS, TABLET OR CAPSULE. WITH THE HEALTH FUNCTION OF SPIRULINA AND THE SYNERGIC EFFECT OF VARIOUS COMPONENTS, IT IS A DIETOTHERAPEUTIC PRODUCT SUITABLE FOR PREVENTING AND CURING SEVERAL DISEASES.

30. CN1159899 - 24/9/1997
LIQUID SPIRULINA PRODUCT AND PRODUCING METHOD THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1159899&CY=ep&LG=en&DB=EPD

Inventor(s):
HUANG WEI [CN] (--); KONG LINGRONG [CN] (--)

Applicant(s):
HUANG WEI [CN] (--)

IP Class 4 Digits:
A61K; A23L

IP Class:
A23L1/337; A23L2/38; A61K35/78; A23L2/60; A23L2/68

Application Number:
CN19960103436 (19960319)

Priority Number:
CN19960103436 (19960319)

Family:
CN1159899

Abstract:

A LIQUID SPIRULINA PRODUCT IS PREPARED FROM SPIRULINA, SWEETENING AGENT, SOURING AGENT, PLANT EXTRACT AND WATER THROUGH BREAKING WALL, DEODOURING, PREVENTING DEPOSITION, PROPORTIONING, STERILIZATION AND PACKAGING, AND FEATURES SIMPLE TECHNOLOGY, LOW COST, HIGH QUALITY, RICH NUTRIENTS SPIRULINA CONTAINS, NO ODOUR AND EXCELLENT TASTE.

31. CN1166299 - 3/12/1997
NUTRIOUS SPIRULINA TABLETS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1166299&CY=ep&LG=en&DB=EPD

Inventor(s):
QIAN JINFU (CN); ZUO SHAOYUAN (CN)

Applicant(s):
DALI MEDICINE COLLEGE (CN)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L1/076

Application Number:
CN19960107910 (19960528)

Priority Number:
CN19960107910 (19960528)

Family:
CN1166299

Equivalent:
CN1057201C

Abstract:

THE PRESENT INVENTION BELONGS TO THE TECHNOLOGICAL FIELD OF NUTRIOUS FOOD AND THE SAID SPIRULINA TABLET IS PRODUCED WITH SPIRULINA AND POLLEN THROUGH CONVENTIONAL TECHNOLOGICAL PROCESS. IT HAS THE FEATURES OF TASTY MOUTH SENSING, CONVENIENCE IN EATING AND HIGH NUTRITIVE VALUE.

32. CN1166960 - 10/12/1997
COMPOSITE BEAUTY MASQUE POWDER CONTAINING SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1166960&CY=ep&LG=en&DB=EPD

Inventor(s):
JIN JIANWEN [CN] (--)

Applicant(s):
JIN JIANWEN [CN] (--)

IP Class 4 Digits:
A61K

IP Class:
A61K7/48

Application Number:
CN19960107835 (19960604)

Priority Number:
CN19960107835 (19960604)

Family:
CN1166960

Abstract:

THE INVENTED POWDER CONSISTS OF SPIRULINA, PEARL POWDER, PURE POLLEN, MUNG BEAN FLOUR, SEPARATED PROTEIN POWDER OF SOYBEAN, WHITE STIFF SILKWORM POWDER AND TALCUM POWDER AND IS MADE UP THROUGH THE PROCESS OF CRUSHING, MIXING AND BACTERICIDAL TREATMENT. THE ADVANTAGES IS THAT WHEN SAID BEAUTY MASQUE POWDER IS APPLIED ON FACE, THE MASQUE IS FORMED AFTER SEVERAL MINUTES, ONCE EVERY DAY AND EACH NURSING TIME IS ONLY ABOUT 0.5 HOUR, AFTER ONE-TWO TIMES OF NURSING, THE SMOOTH, FINE, WHITE, TENDER COMPLEXION BEGINS TO APPEAR, AFTER APPLYING 3-7 TIMES, THE ACNE OR CHLOASMA CAN BE OBVIOUSLY DECREASED,THERE IS NO SIDE EFFECT.

33. CN1169822 - 14/1/1998
NUTRIENT BREAD WITH SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1169822&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHANG RICHENG [CN] (--)

Applicant(s):
ZHANG RICHENG [CN] (--)

IP Class 4 Digits:
A21D

IP Class:
A21D2/36

Application Number:
CN19960117015 (19960710)

Priority Number:
CN19960117015 (19960710)

Family:
CN1169822

Abstract:

A NUTRITIVE STEAMED BREAD FEATURES THAT SPIRULINA IS USED AS ONE OF ITS RAW MATERIALS, WHICH CONTAINS 18 AMINO ACIDS SUCKED EASILY BY HUMAN BODY, RICH PROTEIN AND VITAMINES. ITS ADVANTAGES INCLUDE REASONABLE STRUCTURE OF NUTRIENTS AND LOW COST.

34. CN1172587 - 11/2/1998
SPIRULINA HEALTH-CARE WHEATEN FOODS AND PREPARATION METHOD THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1172587&CY=ep&LG=en&DB=EPD

Inventor(s):
GAO YAN [CN] (--)

Applicant(s):
GAO YAN [CN] (--)

IP Class 4 Digits:
A21D

IP Class:
A21D2/08

Application Number:
CN19970111009 (19970510)

Priority Number:
CN19970111009 (19970510)

Family:
CN1172587

Abstract:

A HEALTH-CARE WHEATEN FOOD FOR PROVIDING NUTRIENTS AND INCREASING DISEASE-RESISTANT POWER FEATURES THAT IT CONTAINS SPIRULINA POWDER (0.05-20WT%) AND NO ADDITIVE, AND FEATURES HIGH CONTENTS OF PROTEIN AND VITAMINES, ESPECIALLY RICH IN BETA CAROTENE AND MINERALS.

35. CN1173989 - 25/2/1998
COMPOUNDING PROCESS OF FOOD AND DRINK SEASONED WITH SPIRULINA-ACTIVE SALT SEASONING

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1173989&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHAO BO (CN)

Applicant(s):
ZHAO BO (CN)

IP Class 4 Digits:
A61K; A23L; C12N

IP Class:
C12N1/12; A23L1/304; A23L1/337; A61K35/66; A23L1/237; A23L1/238; A23L1/228; A61K33/18

Application Number:
CN19960114772 (19961203)

Priority Number:
CN19960114772 (19961203)

Family:
CN1173989

Equivalent:
CN1069821C

Abstract:

THROUGH THE TECHNOLOGICAL PROCESSES OF STRAIN CULTURE, CULTURE MEDIUM PREPARATION, IODINE RICHED SPIRULINA COMPOUNDING, CULTIVATION IN OPEN-AIR POOL, COLLECTION, WASHING, SPRAY DRYING, DISINFECTION, SPIRULINA POWDER PREPARATION AND MIXING WITH ALGAE IODINE, POTASSIUM IODIDE AND POTASSIUM IODATE, ACTIVE IODINE SPIRULINA POWDER IS COMPOUNDED. THE ACTIVE IODINE SPIRULINA POWDER MAY BE USED IN PREPARING IODINE SALT, JAM, VINEGAR, GOURMENT POWDER, CANDY, CAKE, BEER, BEVERAGE, ETC. WITH RICH IODINE CONTENT, AND THE RESULTING FOOD AND DRINK MAY BE WIDELY USED IN IODINE LACKING AREA.

36. CN1175632 - 11/3/1998
SPIRULINA WINE AND PREPARING PROCESS THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1175632&CY=ep&LG=en&DB=EPD

Inventor(s):
CHEN YOUWEI [CN] (--); LI SHAOLAN [CN] (--); WEI RONGCHENG [CN] (--)

Applicant(s):
YONGSHENG COUNTY COMMERCE CORP [CN] (--)

IP Class 4 Digits:
A61K; C12G

IP Class:
A61K35/66; C12G3/04

Application Number:
CN19960112128 (19960903)

Priority Number:
CN19960112128 (19960903)

Family:
CN1175632

Abstract:

A SPIRULINA WINE FOR INCREASING IMMUNITY, ELONGATING LIFE AND PREVENTING AND CURING THE DISEASES OF LIVER, INTESTINE ADN STOMACH, DIABETES AND CANCER IS MADE UP THROUGH REFLUXING GRAINS WINE (50 DEG.) TO BECOME WINE BASE (21-39 DEG.), ULTRASONIC TREATING, WALL-BREAKING AND ENZYMOLYZING SPIRULINA TO OBTAIN PROTEIN LIQUID, AND ADDITION OF SAID PROTEIN LIQUID, CITRIC ACID SOLUTION, MOLASSES OR CRYSTAL SUGAR SOLUTION, ETHYL LACTATE, ETHYL CAPROATE, ETHYL ACETATE AND PIGMENT TO SAID WINE BASE.

37. CN1177002 - 25/3/1998
METHOD FOR EXTERNAL GENE CONVERSION FOR SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1177002&CY=ep&LG=en&DB=EPD

Inventor(s):
LI BAOJIAN (CN); CAO JIXIANG (CN); XU ZENGFU (CN)

Applicant(s):
UNIV ZHONGSHAN (CN)

IP Class 4 Digits:
C12N

IP Class:
C12N1/13; C12N15/63; C12N15/87

Application Number:
CN19970108981 (19970710)

Priority Number:
CN19970108981 (19970710)

Family:
CN1177002

Equivalent:
CN1067719C

Abstract:

THE PRESENT METHOD TAKES THE PLASMID WHICH CONTAINS EXOGENOUS GENE AND POSSESSES PROTONUCLEUS EXPRESSION ELEMENT AS CONVERSION CARRIER, AND PASSES THROUGH CONVENTIONAL INVERSION METHOD TO PROCEED TRANSFORMATION TREATMENT AGAINST SPIRULINA CELL, THEN PROCEED SELECTIVE CULTIVATION OF STEP GENERATION, SO AS TO OBTAIN THE TRANSGENE SPIRULINA. THIS METHOD POSSESSES THE ADVANTAGES OF SIMPLE IN OPERATION AND GOOD IN EFFECT.

38. CN1181893 - 20/5/1998
INSTANT SPIRULINA NOODLES

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1181893&CY=ep&LG=en&DB=EPD

Inventor(s):
LANG JIAWEN [CN] (--)

Applicant(s):
LANG JIAWEN [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L1/162

Application Number:
CN19960117775 (19961111)

Priority Number:
CN19960117775 (19961111)

Family:
CN1181893

Abstract:

INSTANT SPIRULINA NOODLES AS ONE KIND OF FUNCTIONAL FOOD FEATURES THAT ITS NOODLES CAKE AND/OR SEASONING BAG CONTAINS SPIRULINA. SPIRULINA HAS RICH NUTRIENTS, ESPECIALLY HIGH CONTENT OF BETA-CAROTIN AND OTHER PHYSIOLOGICAL ACTIVE MATTER, AND ADDING ONE GRAM IF IT INTO INSTANT NOODLES IS EQUAL TO ADDING ONE KG OF VEGETABLE. THE SAID INSTANT SPIRULINA NOODLES HAS HIGH NUTRITIVE VALUE, AND THEY CAN REGULATE PHYSIOLOGICAL FUNCTION, PROMOTE METABOLISM AND INCREASE ORGANISM'S IMMUNITY. LOW SPIRULINA CONTENT MAKES IT POSSIBLE TO PRODUCE THE SAIE INSTANT SPIRULINA NOODLES THROUGH AVAILABLE TECHNOLOGICAL PROCESS.

39. CN1183300 - 3/6/1998
SPIRULINA TABLET AND PREPARING METHOD THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1183300&CY=ep&LG=en&DB=EPD

Inventor(s):
HU ZHIXIANG [CN] (--)

Applicant(s):
SHIPURUI CO LTD YUNNAN PROV [CN] (--)

IP Class 4 Digits:
A61K

IP Class:
A61K35/80; A61K9/20

Application Number:
CN19960102203 (19960122)

Priority Number:
CN19960102203 (19960122)

Family:
CN1183300

Abstract:

A SPIRULINA TABLET FOR CURING WEAK EXTREMITIES, DIZZINESS, ANOREXIA AND YELLOW COMPLEXION IS PREPARED FROM SPIRULINA AS MAIN RAW MATERIAL THROUGH BREAKING, SIEVING, DRYING, STERILIZATION, MIXING WITHSTARCH AND CELLULOSES AND TABLETTING, AND CONTAINS AMINO ACIDS, VITAMINES, MINERALS, TRACE ELEMENTS, AND BIOACTIVE SUBSTANCES. IT CAN INCREASE NUMBER OF LEUCOCYTES, REDUCE BLOOD FAT AND IMPROVE IMMUNITY.

40. CN1184850 - 17/6/1998
SPIRULINA HEALTH-CARE LIQUOR

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1184850&CY=ep&LG=en&DB=EPD

Inventor(s):
XIANG SHUGUANG (CN)

Applicant(s):
STATE RUN HAITANG HARD LIQUOR (CN)

IP Class 4 Digits:
A61K; C12G

IP Class:
A61K35/66; C12G3/04

Application Number:
CN19950113079 (19951121)

Priority Number:
CN19950113079 (19951121)

Family:
CN1184850

Equivalent:
CN1079429C

Abstract:

THE PRESENT INVENTION RELATES TO A HEALTH CARE WINE, ITS FUNDUMENTAL WINE IS GRAIN FERMENTED SPIRIT WITH ALCOHOL CONTENT 12-60 DEG., THE HEALTH CARE WINE ALSO CONTAINS SPIRULINA EXTRACT, THE RATIO BETWEEN SPIRULINA EXTRACT (DRY WT.) TO FUNDAMENTAL WINE VOLUME IS 1 : 50-200.
41. CN1185911 - 1/7/1998
WHEAT PASTE WITH SPIRULINA AND PREPARATION THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1185911&CY=ep&LG=en&DB=EPD

Inventor(s):
ZONG GUOZHONG [CN] (--)

Applicant(s):
ZONG GUOZHONG [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L1/164

Application Number:
CN19980100042 (19980116)

Priority Number:
CN19980100042 (19980116)

Family:
CN1185911

Abstract:

A HIGH-NUTRITIVE INSTANT FOOD IN THE FORM OF FLOUR IS MADE UP OF WHEAT FLOUR (41-84%), WHITE SUGAR (10-30%), AND SPIRULINA POWDER THROUGH PARCHING WHEAT FLOUR TO SHOW LIGHT BROWN, COOLING TO 65-70 DEG.C, MIXING WITH WHITE SUGAR, COOLING TO 45-50 DEG.C AND MIXING WITH SPIRULINA POWDER, AND FEATURES THAT THE NUTRIENTS CONTAINED IN SPIRULINA POWDER DO NOT DAMAGED BY HIGH TEMP. IT IS MIXED WITH BOILED WATER AT TEMP LOWER THAN 50 DEG.C OR COOLED BOILED WATER (OR MINERAL WATER) BEFORE TAKING IT.

42. CN1187322 - 15/7/1998
HIGH-NUTRITIVE BOILED DUMPLINGS (DUMPLING SOUP) WITH WRAPPER CONTAINING SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1187322&CY=ep&LG=en&DB=EPD

Inventor(s):
ZONG GUOZHONG [CN] (--)

Applicant(s):
JINLUYI FOOD CO BEIJING [CN] (--)

IP Class 4 Digits:
A23L; A21D

IP Class:
A23L1/337; A23L1/48; A21D2/08

Application Number:
CN19980100240 (19980115)

Priority Number:
CN19980100240 (19980115)

Family:
CN1187322

Abstract:

A HIGH-NUTRITION SPIRULINA DUMPLING (OR WON TON) AS A QUICKLY FROZEN FOOD INCLUDES STUFFING AND WRAPPER. SAID STUFFING IS CONVENTIONALLY MADE OF MEAT, VEGETABLES, EGG AND SEAFOOD. SAID WRAPPER IS MADE UP OF FLOUR, SPIRULINA, MALT AMYLIN AND WATER THROUGH MIXING MALTO DEXTRIN WITH FLOUR, MIXING SPIRULINA WITH WATER, MIXING THEM TOGETHER, STIRRING AND SHAPING WRAPPER. THE DUMPLING (OR WON TON) IS MADE UP THROUGH WRAPPING STUFFING WITH WRAPPER, QUICK FREEZING AND PACKING.

43. CN1190550 - 19/8/1998
NO-STRINKING SPIRULINA NUTRIENT HEALTH CARE SERIES BEVERAGE AND PREPARING METHOD THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1190550&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHOU HEZHI [CN] (--); YANG HUI [CN] (--)

Applicant(s):
UNIV GUANGXI [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L1/30; A23L2/02

Application Number:
CN19970120974 (19971201)

Priority Number:
CN19970120974 (19971201)

Family:
CN1190550

Abstract:

THE SPIRULINA IS USED AS RAW MATERIAL IN THE PRESENT INVENTION, AND A KIND OF PURE NATURAL, NOURISHING FUNCTIONAL HEALTH CARE BEVERAGE, FREE FROM ANY SYNTHESIZED ESSENCE, PERFUME AND ANTISEPTIC, IS OBTAINED THROUGH THE PROCESSES OF ORDINARY WALL BREAKING, ULTRAMICRO WALL-BREAKING, HYDROLYSIS, CENTRIFUGATION, DESTINKING, BLENDING, HOMOGENIZING, FILTERING AND BOTTLING. SAID PRODUCTS ARE DIVIDED INTO CHILDREN TYPE, YOUNGSTERS TYPE AND MIDDLE AND OLD AGED TYPE THREE SERIES.

44. CN1190551 - 19/8/1998
SPIRULINA BEVERAGE AND PREPARING METHOD THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1190551&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHENG DONG [CN] (--)

Applicant(s):
ZHENG DONG [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L2/02; A23L1/064

Application Number:
CN19980100859 (19980226)

Priority Number:
CN19980100859 (19980226)

Family:
CN1190551

Abstract:

IN THE INVENTED BEVERAGE, THERE ARE SEVERAL BROKEN PIECES OF JELLY IN WHICH THE SPIRULINA IS SCATTERED. THE SAID BEVERAGE IS MADE UP BY USING 0.01-0.6% (WT) OF SPIRULINA, 2-70% (WT) OF JELLY INGREDIENT AND BALANCING PERCENTAGE (WT) OF BEVERAGE SOLUTION INGREDIENT AS RAW MATERIAL. SAID BEVERAGE POSSESSES OF NO STINKING SMELL AND TASTE OF OPIRULINA BUT THE COMPONENTS OF SPIRULINA ARE RETAINED. THE METHOD IS SIMPLE AND THE COST IS LOW.

45. CN1191091 - 26/8/1998
INSTANT NUTRIENT SPIRULINA PARTICLE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1191091&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHANG RICHENG [CN] (--)

Applicant(s):
ZHANG RICHENG [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L1/29

Application Number:
CN19980111151 (19980219)

Priority Number:
CN19980111151 (19980219)

Family:
CN1191091

Abstract:

A NUTRITIVE INSTANT PARTICLE OF SPIRULINA IS MADE OF SPIRULINA POWDER, VEGETABLE BUTTER DUST AND EDIBLE AUXILIARY MATERIALS SUCH AS OATMEAL OR SEAFOOD, AND FEATURES HIGH NUTRITIVE VALUE AS IT CONTAINHIGH CONTENTS OF AMINO ACIDS, VITAMINES AND PROTEIN, WHICH ARE ABSORBED BY HUMAN BODY EASILY, AND LOW HEAT VALUE AND COST.

46. CN1191691 - 2/9/1998
SPIRULINA FRUIT JAM

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1191691&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHANG RICHENG [CN] (--)

Applicant(s):
ZHANG RICHENG [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/304; A23L1/337; A23L1/22; A23L1/36

Application Number:
CN19970107246 (19971225)

Priority Number:
CN19970107246 (19971225)

Family:
CN1191691

Abstract:

SPIRULINA JAM AS ONE KIND OF NUTRITIOUS FOOD IS PREPARED WITH SPIRULINA POWDER, FOOD DENSIFIER, FOOD STABILIZER AND WATER, AND IT MAY BE PREPARED INTO VARIOUS FORMS, SWEET, SALTY, HEALTHY OR DRY. IT CONTAINS AMINO ACIDS, VITAMINS, HIGH CONTENT PROTEIN AND LOW OR NO SACCHARIDE, SO THAT IT IS ESPECIALLY SUITABLE FOR PATIENTS OF OBESITY AND DIABETES.

47. CN1192468 - 9/9/1998
SPIRULINA BEER AND PREPARING METHOD THEREFOR

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1192468&CY=ep&LG=en&DB=EPD

Inventor(s):
WANG SENLIN (CN)

Applicant(s):
NANCHANG BRANCH OF MIAOSHEN CH (CN)

IP Class 4 Digits:
A23L; C12C

IP Class:
A23L1/337; A23L1/30; C12C5/02

Application Number:
CN19980106763 (19980327)

Priority Number:
CN19980106763 (19980327)

Family:
CN1192468

Equivalent:
CN1051574C

Abstract:

A KIND OF SPIRULINA BEER IS CHARACTERIZED BY THAT 0.1-0.9% OF THE QUANTITY OF BEER OF SPIRULINA LIQUID IS ADDED BEFORE THE CONVENTIONAL BEER PREPN. PROCESS. THE SPIRULINA BEER IS PALE GREEN, TRANSPARENT AND MILD IN TASTE. DUE TO THE ACTION OF SPIRULINA LIQUID, THE VITAMIN B IN THE BEER IS ENHANCED. IT ALSO CONTAINS 18 AMINO ACIDS AND 54 MICRO ELEMENTS, SO THAT IT POSSESSES THE FUNCTIONS OF BEAUTIFYING, REDUCING WEIGHT, LOWERING BLOOD FAT AND BLOOD PRESSURE, ANTI-CANCER, ANTI-AGEING, ETC.

48. CN1197614 - 4/11/1998
SPIRULINA PASTE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1197614&CY=ep&LG=en&DB=EPD

Inventor(s):
PANG SHAOQIANG (CN)

Applicant(s):
PANG SHAOQIANG (CN)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L1/29; A23L1/236; A23L1/0532

Application Number:
CN19980107212 (19980410)

Priority Number:
CN19980107212 (19980410)

Family:
CN1197614

Equivalent:
CN1062430C

Abstract:

THE PRESENT INVENTION COMBINES SPIRULINA AND BEAN JELLY INTO SPIRULINA PASTE, WHICH MAKES THE NUTRITIVE COMPONENTS OF SPIRULINA UTILIZED FULLY AND HAS THE FUNCTIONS OF ANTIPYRESIS AND DRIVING AWAY SUMMER HEAT. IT IS A KIND OF NUTRITIOUS NATURAL HEALTH FOOD OWING TO THE REASONABLE COMBINATION.

49. CN1197615 - 4/11/1998
SPIRULINA BUCCAL TABLET

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1197615&CY=ep&LG=en&DB=EPD

Inventor(s):
TANG DENGCHU [CN] (--)

Applicant(s):
TANG DENGCHU [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L2/38; A23L1/48

Application Number:
CN19970107467 (19970429)

Priority Number:
CN19970107467 (19970429)

Family:
CN1197615

Abstract:

SPIRULINA BUCCAL TABLET CONSISTS OF SPIRULINA 8-15%, SWEETENING AGENT, MILK POWDER AND JUICE POWDER, AND ITS PRODUCTION PROCESS INCLUDES THE STEPS OF CRUSHING, SIEVING, MIXING WITH WATER INTO SOFT MATERIAL, DRYING TO PRODUCE POWDER, MIXING WITH STARCH AND TABLET PRESSING. IT HAS THE TASTE OF SPIRULINA AND EATING IT IS INTERESTING.

50. CN1200376 - 2/12/1998
METHOD FOR EXTRACTION WATER SOLUBLE POLYOSE OF SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1200376&CY=ep&LG=en&DB=EPD

Inventor(s):
XIAO SHIHUI (CN); ZHANG WENJIE (CN)

Applicant(s):
TUOBIN CHEMICALS and PHARMACEUTI (CN)

IP Class 4 Digits:
C08B

IP Class:
C08B37/04

Application Number:
CN19970110608 (19970526)

Priority Number:
CN19970110608 (19970526)

Family:
CN1200376

Equivalent:
CN1067404C

Abstract:

THE EXTRACTION METHOD OF WATER-SOLUBLE POLYSACCHARIDE OF SPIRULINA INCLUDES THE FOLLOWING STEPS: USING CALCIUM CHLORIDE AS EXTRACTING AGENT, USING CALCIUM HYPOCHLORITE AS PRECIPITANT, CONCENTRATING THE OBTAINED EXTRACT TO 4-5 DEG.OF BAUME SCALE, THEN ADOPTING ONE OF THE FOLLOWING PROCESSES: (1) ADDING ACID TO NEUTRALIZE THE ABOVE-MENTIONED CONCENTRATED EXTRACT AND WASHING BY ADDING ETHYL ALCOHOL OR (2) REPEATEDLY WASHING THE ABOVE-MENTIONED CONCENTRATED EXTRACT BY USING ETHYL ALCOHOL INSTEAD OF ADDING ACID OR DIRECTLY INTRODUCING THE EXTRACT INTO ANION-EXCHANGE RESIN AND CATION-EXCHANGE RESINBEDS, FINALLY DRYING SO AS TO OBTAIN THE NEUTRAL SPIRULINA WATER-SOLUBLE POLYSACCHARIDE. ITS YIELD IS UP TO 5-10%. SAID INVENTED METHOD FEATURES SHORT EXTRACTION TIME, HIGH YIELD, SIMPLE METHOD, CONVENIENT OPERATION AND OBVIOUS ECONOMIC AND SOCIAL BENFITS.

51. CN1201826 - 16/12/1998
SPIRULINA LIGHT ILLUMINATING TOWER-TRAY OPTIC BIO-REACTOR CULTURING SYSTEM AND ITS CONTROLLING METHOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1201826&CY=ep&LG=en&DB=EPD

Inventor(s):
XU MINGFANG [CN] (--)

Applicant(s):
HUANAN NORMAL UNIV [CN] (--)

IP Class 4 Digits:
C12M; C12N

IP Class:
C12N1/12; C12M1/36; C12M1/42

Application Number:
CN19970113322 (19970605)

Priority Number:
CN19970113322 (19970605)

Family:
CN1201826

Abstract:

A CULTURE SYSTEM FOR SPIRULINA IS COMPOSED OF TOWER PLATE TYPE OF PHOTOBIOLOGIC REACTOR USING LIGHT RADIATION, CIRCULATING PUMP, ULTRAFILTERING DIALYSIS, LOW-POSITION TANK, PH-T BOTH CONTROL DIGITAL DISPLAY, DISSVOLEVED OXYGEN MEASURER, DIGITAL LUXOMETER, COMPUTER PROCESSOR, AND PIPELINE. ITS CONTROL METHOD FEATURES THAT THE CULTURE PARAMETERS ARE MEASURED BY SENSORS, PROBES AND ELECTRODES IN THEREACTOR, THEN FREQUENCY MODULATED, AND TRANSFERRED TO PROGRAM-CONTROLLED OPERATING AMPLIFIERS, AND AFTER AMPLIFIED THEY ARE CONVERTED FROM ANALOG TO DIGITAL VALUE AND THEN SENT TO COMPUTER FOR PROCESSING. IT IS SUITABLE FOR LARGE-SCALE INDUSTRIAL CULTURE OF SPIRULINA WITH OPTIMIZED MONITOR AND MANAGEMENT AND LOW COST.

52. CN1204651 - 13/1/1999
PREPARATION METHOD FOR SPIRULINA POLYPEPTIDE AND MEDICAMENT CONTAINING THESE POLYPEPTIDE AND APPLICATION

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1204651&CY=ep&LG=en&DB=EPD

Inventor(s):
TONG LANG [CN] (--); LIU YI [CN] (--)

Applicant(s):
LIU YI [CN] (--)

IP Class 4 Digits:
A61K; C07K

IP Class:
C07K14/405; C07K1/12; A61K38/01

Application Number:
CN19980102406 (19980608)

Priority Number:
CN19980102406 (19980608)

Family:
CN1204651

Abstract:

A SPIRULINA POLYPEPTIDE HAVING MORE PHYSIOLOGIC ACTIVITIES IS OBTAINED BY HYDROLYZING THE SPIRULINA PROTEIN WITH HYDROLYTIC PROTEASE OBTAINED FROM ANIMAL, PLANT, MICROBE AND GENE RECOMBINED MICROBE IN THE CONDITION OF ACIDIC, ALKALINE, OR NEUTRAL ENVIRONMENT OR EXISTANCE OF MG, CA, P, SE, ZN AND MN IONS. SAID SPIRULINA POLYPEPTIDE OR ITS ACID SALT OR ITS COMPOUND CAN BE USED AS ACTIVE COMPONENT IN MEDICINE OR HEALTH-CARE PRODUCTS.

53. CN1207256 - 10/2/1999
SPIRULINA RICE-FLOUR NOODLES AND METHOD FOR PREPARING SAME

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1207256&CY=ep&LG=en&DB=EPD

Inventor(s):
AO ZHIYAO [CN] (--); XIE CAISHENG [CN] (--)

Applicant(s):
GANZHOU PREFECTURE MARINE BLUE [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L1/30; A23L1/16

Application Number:
CN19980113164 (19980401)

Priority Number:
CN19980113164 (19980401)

Family:
CN1207256

Abstract:

A SPIRULINA-RICE NOODLE IS PREPARED FROM SPIRULINA (MORE THAN 2%) AND RICE FLOUR THROUGH STIRRING, HIGH-TEMP HEATING AT 50 +/- 2 DEG.C AND MAINTAINING TO COOK AND LOW-TEMP REFLUX DRYING AT 40 +/- DEG.C, AND FEATURES RETAINING ALL THE NUTRIENTS SPIRULINA CONTAINS, AND INCREASED CONTENTS OF NUTRIENTS INCLUDING PROTEIN, CAROTIN, VB1, VB2, VB12, VE, VK, VA AND TRACE ELEMENTS.

54. CN1207871 - 17/2/1999
SPIRULINA INSTANT NOODLES AND ITS PRODUCTION PROCESS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1207871&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHANG PING [CN] (--); MA XIYUAN [CN] (--); BU LINGSHUI [CN] (--)

Applicant(s):
TAISHAN BREWAGE DRINK GROUP CO [CN] (--)

IP Class 4 Digits:
A21D

IP Class:
A21D2/08

Application Number:
CN19970106018 (19970807)

Priority Number:
CN19970106018 (19970807)

Family:
CN1207871

Abstract:

SPIRULINA INSTANT NOODLES CONTAIN FLOUR, SPIRULINA POWDER, VITAMIN OR COMPOUND SODA, SALT, QUALITY IMPROVING AGENT AND NUTRITIVE FLAVORING AGENT AND ARE PRODUCED THROUGH THE STEPS OF FLOUR MIXING, COOKING, SHEETING, NOODLE-CUTTING, STEAMING, DRYING, ETC. THEY MAINTAINS THE GREEN NUTRITIVE COMPONENTS OF SPIRULINA AND MAKES THEM EASY TO ABSORB AND UTILIZE. EATING THE NOODLES REGULARLY CAN REDUCE BLOOD LIPOID, PREVENT CARDIOVASCULAR DISEASE AND OBESITY AND STRENGTHEN BODY'S DISEASE RESISTING IMMUNITY. IN ADDITION, THEY HAVE OBVIOUS EFFECTS OF RESISTING FATIGUE, SPEEDING HEALING AND RAISING HEMOPOIETIC FUNCTION. THEY HAVE ESPECIALLY HEALTH CARE EFFECT TO PREGNANT WOMEN, INFANT AND THE AGED.

55. CN1210121 - 10/3/1999
EXTRACTION OF BLUE PIGMENT FROM FRESH SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1210121&CY=ep&LG=en&DB=EPD

Inventor(s):
LI YEGUANG (CN); YIN CHUNTAO (CN); HU HONGJUN (CN)

Applicant(s):
WUHAN PLANTS INST CHINESE ACAD (CN)

IP Class 4 Digits:
C09B

IP Class:
C09B61/00

E Class:
C09B61/00

Application Number:
CN19970109226 (19970904)

Priority Number:
CN19970109226 (19970904)

Family:
CN1210121

Equivalent:
CN1067703C

Abstract:

A PROCESS FOR EXTRACTING BLUE PHYCOCHROME FROM A KIND OF FRESH SPIRULINA INCLUDES SUCH STEPS AS ADDING PHOSPHORIC ACID BUFFERING LIQUID (0.1M, PH=6.8, 10-25 TIMES IN VOLUME) TO MASHED FRESH SPIRULINA, FREEZE-THAW AT-20 DEG.C REPEATED BY 2-8 TIMES, CENTRIFUGAL SEPARATION (6000 RPMX20 MIN), COLLECTING SUPERNATANT AND FREEZE DRYING, AND FEATURES HIGH EXTRACTION EFFICIENCY AND PURITY.

56. CN1210122 - 10/3/1999
EXTRACTION OF BLUE PIGMENT AND POLYSACCHARIDE FROM SPIRULINA AND USE OF RESIDUES

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1210122&CY=ep&LG=en&DB=EPD

Inventor(s):
LI YEGUANG (CN); YIN CHUNTAO (CN); HU HONGJUN (CN)

Applicant(s):
WUHAN PLANTS INST CHINESE ACAD (CN)

IP Class 4 Digits:
C08B; C09B

IP Class:
C09B61/00; C08B31/04

Application Number:
CN19970109227 (19970904)

Priority Number:
CN19970109227 (19970904)

Family:
CN1210122

Equivalent:
CN1072248C

Abstract:

A PROCESS FOR EXTRACTING BLUE PHYCOCHROME, POLYOSE AND ITS DREGS INCLUDES SUCH STEPS AS ADDING PHOSPHORIC ACID BUFFERING LIQUID (5-20 TIMES IN VOLUME) TO DRY SPIRULINA POWDER, REPEATED FREEZE-THAW, CENTRIFUGAL SEPARATION, COLLECTING SUPERNATANT, FREEZE DRYING TO OBTAIN DRIED BLUE PHYCOCHROME, ADDING WATER (2-6 TIMES IN VOLUME) TO DEPOSIT, WATER BATH AT 80 DEG.C FOR 4 HRS, CENTRIFUGAL SEPARATION, DRYING THE DEPOSIT TO OBTAIN DREGS AS FOOD ADDITIVE, COLLECTING SUPERNATANT, ADDING INDUSTRIAL ALCOHOL (3-4 TIME IN VOLUME), CENTRIFUGAL SEPARATION AND FREEZE DRYING TO OBTAIN DRIED POLYOSE.

57. CN1217892 - 2/6/1999
SPIRULINA NOODLES AND PRODUCTION THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1217892&CY=ep&LG=en&DB=EPD

Inventor(s):
LIANG YANHUA [CN] (--); ZHANG YING [CN] (--); ZHANG DONGYUE [CN] (--)

Applicant(s):
LIANG YANHUA [CN] (--)

IP Class 4 Digits:
A23L; A21D

IP Class:
A23L1/337; A21D2/36; A23L1/29; A23L1/16

Application Number:
CN19970121022 (19971126)

Priority Number:
CN19970121022 (19971126)

Family:
CN1217892

Abstract:

THE SPIRULINA NOODLES ARE MADE UP OF BUCKWHEAT FLOUR, WHEAT FLOUR, SPIRULINA POWDER, GREEN CELERY POWDER, EDIBLE SALT, BEAN POWDER AND SODIUM ALGINATE. IT FEATURES GOOD COLOUR AND TASTE, HIGH NUTRITIVE VALUE AND LESS CONTENT OF WHEAT FLOUR AND SUGAR. IT IS ESPECIALLY SUITABLE FOR DIABETICS.

58. CN1218636 - 9/6/1999
EXTRACTING METHOD FOR NUTRITIVE COMPONENT OF SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1218636&CY=ep&LG=en&DB=EPD

Inventor(s):
HUANG ZEBO (CN); LIU YONGDING (CN); WU TIANFU (CN)

Applicant(s):
INST OF HYDROBIOLOGY CHINESE A (CN)

IP Class 4 Digits:
A61K; A23J; A23L

IP Class:
A61K35/66; A23L1/28; A23J3/20; A23J3/34

Application Number:
CN19970109320 (19971127)

Priority Number:
CN19970109320 (19971127)

Family:
CN1218636

Equivalent:
CN1119946C

Abstract:

THE STEPPED EXTRACTING TECHNOLOGY OF SPIRULINA NUTRIENTS INCLUDES FREEZE THAWING, COMBINED ENZYMOLYSIS, HOT WATER EXTRACTION AND OTHER PROCESSES. THE TECHNOLOGY CAN EXTRACT FULLY AND THE OBTAINED NUTRIENT LIQUID CAN BE USED SEPARATELY OR IN COORDINATION FOR PRODUCING VARIOUS BEVERAGE, ORAL LIQUID AND ADDITIVE FOR COSMETICS. THE EXTRACTION PROCESS USES NO ACID, ALKALI OR ORGANIC SOLVENT, PRODUCES NO ENVIRONMENTAL POLLUTION, AND IS EASY TO OPERATE AND TO BE USED IN INDUSTRIAL PRODUCTION.

59. CN1218830 - 9/6/1999
POLLUTION TREATING METHOD IN CULTIVATING SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1218830&CY=ep&LG=en&DB=EPD

Inventor(s):
LI YEGUANG (CN); HU HONGJUN (CN); LI ZHONGKUI (CN)

Applicant(s):
WUHAN INST OF BOTANY CHINESE A (CN)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
CN19980113428 (19980212)

Priority Number:
CN19980113428 (19980212)

Family:
CN1218830

Equivalent:
CN1098928C

Abstract:

THE POLLUTION TREATING METHOD IN SPIRULINA CULTURE IS ADDING DISSOLVED AMMONIUM SALT WHILE STIRRING TO SPIRULINA CULTIVATING POOL. THE METHOD IS SIMPLE AND PRACTICAL; HAS NO IMPAIR TO THE GROWTH AND QUALITY OF SPIRULINA, POWERFUL KILLING EFFECT TO FILAMENTOUS COLONY, WHEEL ANIMALCULE AND PROTOZOA, AND EXCELLENT POLLUTION TREATING EFFECT; AND IS SUITABLE FOR INDUSTRIAL PRODUCTION.

60. CN1218831 - 9/6/1999
REGULATING AND CONTROLLING METHOD FOR CARBON SOURCE AND PH VALUE IN CULTIVATING SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1218831&CY=ep&LG=en&DB=EPD

Inventor(s):
HU HONGJUN [CN] (--); LI YEGUANG [CN] (--); LI ZHONGKUI [CN] (--)

Applicant(s):
WUHAN INST OF BOTANY CHINESE A [CN] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
CN19980113618 (19980702)

Priority Number:
CN19980113618 (19980702)

Family:
CN1218831

Abstract:

THE METHOD IS THAT WHEN THE PH VALUE IS MEASURED TO REACH 10.3, NAHCO3 OR CO2 IS ADDED INTO THE CULTIVATING LIQUID TO REDUCE THE PH VALUE AND THE PH VALUE IS CONTROLLED IN 10.0-10.3 THROUGH REGULAR OPERATION. THIS ALSO REALIZE THE REGULATION OF CARBON SOURCE. WHEN NAHCO3 IS USED AS CARBON SOURCE, IT IS DISSOLVED IN WATER AND THE SOLUTION IS ADDED INTO THE CULTURE LIQUID. WHEN CO2 IS USED AS CARBON SOURCE, IT IS ADDED INTO THE CULTURE SOLUTION THROUGH POROUS PLASTIC PIPE INSTALLED AT THE BOTTOM OF THE CULTIVATING POOL. THE PRESENT INVENTION IS PRECISE IN THE CONTROL OF PH VALUE, AND THIS CAN PROMOTE THE GROWTH AND PROPAGATION OF SPIRULINA.

61. CN1220101 - 23/6/1999
SPIRULINA CRUNCHY CANDY AND PREPARATION METHOD THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1220101&CY=ep&LG=en&DB=EPD

Inventor(s):
LI ZILING (CN); LU JIANGUO (CN); MEI ZIZHEN (CN)

Applicant(s):
CHANGJIANG BIOENGINEERING PROD (CN)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L1/10

Application Number:
CN19980111011 (19980817)

Priority Number:
CN19980111011 (19980817)

Family:
CN1220101

Equivalent:
CN1079200C

Abstract:

THE SPIRULINA CRUNCHY CANDY IS COMPOSED OF REFINED FLOUR, EDIBLE VEGETABLE OIL, WHITE GRANULATED SUGAR, STARCH SYRUP AND SPIRULINA POWDER. IT IS CHARACTERIZED BY THAT THE SPIRULINE POWDER IS ADDED INTHE CRUNCHY CANDY AS CARRIER, SO THAT SAID INVENTED PRODUCT NOT ONLY DOES NOT CHANGE THE ORIGINAL CHARACTERISTICS AND TASTE OF THE CRUNCHY CANDY, BUT ALSO POSSESSES THE HEALTH-CARE AND MEDICINAL FUNCTIONS OF THE SPIRULINA, SUCH AS IT CAN DELAY THE SENILITY OF CELLS OF HUMAN BODY, CAN PROLONG THE HUMAN LIFE AND CAN BE USED FOR PREVENTING AND RELIEVING SOME GENETIC SUSCEPTIBILITY DISEASES.

62. CN1220843 - 30/6/1999
METHOD FOR PROCESSING SPIRULINA SOY SAUCE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1220843&CY=ep&LG=en&DB=EPD

Inventor(s):
SUN QINGKUN [CN] (--); FENG LIANBIN [CN] (--); SUN JIHONG [CN] (--)

Applicant(s):
TIANZAO SPIRULINA SCIENCE AND [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/238

Application Number:
CN19980121024 (19981125)

Priority Number:
CN19980121024 (19981125)

Family:
CN1220843

Abstract:

A SPIRULINA SOY SAUCE IS MADE UP OF SOYBEAN CAKE AND WHEAT BRAN THROUGH ADDING THE RAW SPIRULIA LIQUID TO THE BROKEN FINISHED YEAST MADE OF SOYBEAN CAKE AND WHEAT BRAN, LOW-SALT SOLID FERMENTATION, IMMERSING EXTRACTION, HEATING AND PROPORTIONING, AND FEATURES UNIQUE COLOUR, SMELL AND TASTE, RICH NUTRIENTS INCLUDING AMIN ACID NITROGEN (0.65 G/100 ML), GAMMA-LINOLENIC ACID, BETA-CAROTNE AND HIGH-MOLECULAR POLYSACCHARIDE AND LONG STORAGE PERIOD.

63. CN1221028 - 30/6/1999
METHOD FOR PROCESSING SPIRULINA BEER

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1221028&CY=ep&LG=en&DB=EPD

Inventor(s):
SUN QINGKUN [CN] (--); FENG LIANBIN [CN] (--); SUN JIHONG [CN] (--)

Applicant(s):
TIANZAO SPIRULINA SCIENCE AND [CN] (--)

IP Class 4 Digits:
C12G

IP Class:
C12G3/02

Application Number:
CN19980121023 (19981125)

Priority Number:
CN19980121023 (19981125)

Family:
CN1221028

Abstract:

A PROCESS FOR BREWING SPIRULINA BEER INCLUDES SUCH STEPS AS MIXING THE RAW LIQUID OF SPIRULINA WITH YEAST AND MALT JUICE, PRE-FERMENTING, POST-FERMENTING, FILTER TO OBTAIN RAW SPIRULINA BEER, AND FEATURES SIMPLE AND FEASIBLE PROCESS AND HIGH QUALITY OF BEER INCLUDING RICH NUTRIENTS, LONG STORAGE PERIOD, HIGH AND DURABLE BUBBLING NATURE AND GOOD TRANSPARENCY.

64. CN1232081 - 20/10/1999
SPIRULINA BEER AND ITS PREPARING PROCESS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1232081&CY=ep&LG=en&DB=EPD

Inventor(s):
CHEN XINDE (CN); WU FENGGUANG (CN); ZANG MINGYUAN (CN)

Applicant(s):
LUPU BEER CO LTD SHANDONG PROV (CN)

IP Class 4 Digits:
C12C

IP Class:
C12C5/02

Application Number:
CN19990112120 (19990316)

Priority Number:
CN19990112120 (19990316)

Family:
CN1232081

Equivalent:
CN1072713C

Abstract:

A PROCESS FOR BREWING SPIRULINA BEER FEATURES THAT ON THE BASIS OF TRADITIONAL BEER BREWING PROCEDURE, AFTER FERMENTATION THE BEER IS FILTERING WHILE THE EXTRACT LIQUID FROM SPIRULINA IS ADDED BY THERATIO OF 1-5%. THE SPIRULINA BEER HAS THE ADVANTAGES OF CLEAR LUSTRE, MILD TASTE, AND HEALTH-CARE FUNCTION TO IMPROVE IMMUNITY, REGULATE PHYSIOLOGICAL FUNCTION AND PROMOTE METABOLISM.

65. CN1232643 - 27/10/1999
HEALTH HONEYED SPIRULINA AND ITS PREPARATION

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1232643&CY=ep&LG=en&DB=EPD

Inventor(s):
HUANG GUOJUN (CN)

Applicant(s):
HUANG GUOJUN (CN)

IP Class 4 Digits:
A61K; A23L

IP Class:
A23L1/337; A23L1/08; A61K7/02

Application Number:
CN19980113509 (19980420)

Priority Number:
CN19980113509 (19980420)

Family:
CN1232643

Equivalent:
CN1087915C

Abstract:

THE HEALTH HONEYED SPIRULINA IS PREPARED WITH SPIRULINA POWDER IN 6-30% AND HONEY IN 70-94% AND THROUGH MIXING BY STIRRING. IT HAS NO OBVIOUS ALGA SMELL AND IS DELICIOUS. WHEN ADDED WITH GINGER TINCTURE, RICE VINEGAR AND GLYCERINE, IT IS COMPOUNDED INTO HEALTH HONEYED SPIRULINA COSMETIC.

66. CN1237630 - 8/12/1999
LIQUID SPIRULINA AND ITS PRODUCTION METHOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1237630&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHANG HONGXU [CN] (--); LI BINSHENG [CN] (--)

Applicant(s):
ZHANG HONGXU [CN] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
CN19980114034 (19980529)

Priority Number:
CN19980114034 (19980529)

Family:
CN1237630

Abstract:

THE PRODUCTION PROCESS OF LIQUID SPIRULINA EXTRACT INCLUDES THE FOLLOWING STEPS: USING DRIED SPIRULINA POWDER AS RAW MATERIAL, MIXING WITH WATER AND STIRRING, FEEDING THE ABOVE-MENTIONED MATERIAL INTO REACTOR, ADDING A CERTAIN QUANTITY OF ALPHA-AMYLASE, AND UNDER CONTROLLED TEMP. PH VALUE, AND REACTION TIME, TO PROCEED ENZYMIC DEGRADATION, THEN STOPPING ENZYME REACTION, COOLING TO ROOM TEMP., FILLING IN STERILIZED BARREL OR STERILIZING BY IRRADIATION SO AS TO OBTAIN THE INVENTED LIQUID SPIRULINA PRODUCT CONTAINING HIGH-PROTEIN, 18 AMINO ACIDS, 8 AMINO ACIDS NECESSARY FOR HUMAN AND ANIMALS, VITAMINS, BENEFICIAL UNSATURATED FATTY ACID, TRACE ELEMENTS AND PHYSOCYAN. IT CAN BE USED AS IMPORTANT RAW MATERIAL FOR SOME FOOD.

67. CN1240127 - 5/1/2000
SPIRULINA SHAMPOO AND PRODUCTIVE METHOD THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1240127&CY=ep&LG=en&DB=EPD

Inventor(s):
DENG JIAGANG [CN] (--); HUANG HAIBIN [CN] (--); ZHENG ZUOWEN [CN] (--)

Applicant(s):
PHARMACEUTICAL FACTORY OF GUAN [CN] (--)

IP Class 4 Digits:
A61K

IP Class:
A61K7/075

Application Number:
CN19990102699 (19990420)

Priority Number:
CN19990102699 (19990420)

Family:
CN1240127

Abstract:

THE SPIRULINA SHAMPOO CONTAINS NOT ONLY THE SURFACTANT, PRESERVATIVE AND WATER, BUT ALSO THE SPIRULIA EXTRACT OBTAINED BY PROCESSING NATURAL SPIRULIA. THE SPIRULIA EXTRACT IS ADDED TO THE SHAMPOO ACCORDING TO A CERTAIN PROPORTION, SO THE SHAMPOO POSSESSES THE FUNCTION OF PROTECTING HAIR, SUPPLEMENTING NUTRIENTS TO HAIR, PROMOTING THE METABOLISM OF HAIR. IT POSSESSES A CERTAIN HEALTH-CARE EFFECT FOR HAIR, AND NO IRRITATION TO SKIN AND EYES.

68. CN1247089 - 15/3/2000
SPIRULINA BEVERAGE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1247089&CY=ep&LG=en&DB=EPD

Inventor(s):
LU XIANHUI [CN] (--)

Applicant(s):
LU XIANHUI [CN] (--)

IP Class 4 Digits:
A61K; A23L; A61P

IP Class:
A61K35/80; A23L2/38; A61P3/10

Application Number:
CN19990110299 (19990727)

Priority Number:
CN19990110299 (19990727)

Family:
CN1247089

Abstract:

A SPIRULINA BEVERAGE FOR THE AUXILIARY TREATMENT AND HEALTH-CARE FUNCTION TO DIABETICS IS PREPARED FROM SPIRULINA, CHINESE-MEDICINAL MATERIALS, SWEETENING AGENT, FLAVOURING AGENT AND AUXILIARY THROUGH PULVERIZING SPIRULINA AND COATING IT WITH CYCLODEXTRIN TO OBTAIN PARTICLES, PASSING THE CHINESE-MEDICINAL MATERIALS THROUGH CRUSHING, EXTRACTION, CONCENTRATING AND DRYING TO OBTAIN PARTICLES, MIXINGWITH SWEETENING AGENT AND FLAVOURING AGENT, STERILIZATION AND LOADING IN BAGS. IT CAN SERVE TO TREAT DIABETES AND REDUCE BLOOD SUGAR AND URINE SUGAR.

69. CN1247712 - 22/3/2000
INSTANT STRAIGHT NUTRITIOUS SPIRULINA NOODLES AND PRODUCTION PROCESS THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1247712&CY=ep&LG=en&DB=EPD

Inventor(s):
HE JINFENG (CN); QIAN PING (CN); WANG ZHIYU (CN)

Applicant(s):
NO 59162 TROOPS PLA (CN)

IP Class 4 Digits:
A23L

IP Class:
A23L1/0532; A23L1/16

Application Number:
CN19980117700 (19980911)

Priority Number:
CN19980117700 (19980911)

Family:
CN1247712

Equivalent:
CN1067863C

Abstract:

FLOUR IN 63-65 WT%, MODIFIED POTATO FLOUR IN 24-28 WT%, DEFATTED AND DEODORIZED BEAN STARCH IN 4-6 WT%, SPIRULINA POWDER IN 0.4-0.8 WT%, GLUTEN POWDER IN 0.7-1 WT%, MOLECULARLY DISTILLED MONOGLYCOL ESTER IN 0.2-0.6 WT%, AND XANTHAN GUM IN 0.2-0.4 WT% ARE STIRRED IN FLOUR MIXER, AND THE MIXTURE IS FURTHER MIXED WITH WATER SOLUTION WITH 3-6 WT% CONCENTRATION OF NACL AND 0.3-0.6 WT% NAHCO3 AND IN THE AMOUNT OF 28-35 WT% OF THE MIXTURE THROUGH STIRRING IN FLOUR MIXER FOR OTHER 5-20 MIN. THE DOUGH AFTER BEING LAID UP FOR 5-10 MIN IS TWICE EXTRUDED IN SINGLE-SCREW EXTRUDER, AND THE EXTRUDATE IS TREATED THROUGH STEAMING AND SHAPING INTO INSTANT STRAIGHT SPIRULINA NOODLES. THE PRODUCT IS MIXED WITH WATER OR BOILED AT 20-100 DEG.C BEFORE EATING AND HAS RICH AND REASONABLE MUTRIENTS, LESS OIL CONTENT AND LONG PRESERVATIVE PERIOD.

70. CN1255290 - 7/6/2000
SPIRULINA MILK POWDER AND ITS PREPARING PROCESS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1255290&CY=ep&LG=en&DB=EPD

Inventor(s):
LI YANLI WANG (CN)

Applicant(s):
HEILONGJIANG DAIRY PRODUCTS GR (CN)

IP Class 4 Digits:
A23L; A23C

IP Class:
A23L1/337; A23C1/16

Application Number:
CN19980121026 (19981127)

Priority Number:
CN19980121026 (19981127)

Family:
CN1255290

Equivalent:
CN1067221C

Abstract:

A SPIRULINA MILK POWDER IS PREPARED FROM FRESH MILK, SPIRULINA LIQUID, SWEETENING AGENT, DEFATTED POWDER, WHEY POWDER AND MALT AMYLIN THROUGH MIXING, STERILIZATION, HOMOGENIZATION, CONCENTRATING AND SPRAY PULVERIZATION. ITS ADVANTAGES ARE ORIGINAL TASTE OF MILK POWDER, GOOD ENJOYMENT TO EAT IT, RICH NUTRIENTS AND NO DEPOSITION.

71. CN1255305 - 7/6/2000
PROCESS FOR PREPARING SPIRULINA LIQUID

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1255305&CY=ep&LG=en&DB=EPD

Inventor(s):
FENG LIANBIN [CN] (--); WANG QUANXI [CN] (--)

Applicant(s):
TIANZAO SPIRULINA SCIENCE AND [CN] (--)

IP Class 4 Digits:
A61K; A23L

IP Class:
A23L1/337; A23L2/38; A61K35/78

Application Number:
CN19980121025 (19981127)

Priority Number:
CN19980121025 (19981127)

Family:
CN1255305

Abstract:

A PROCESS FOR PREPARING RAW SPIRULINA LIQUID INCLUDES DISSOLVING AND WALL-BREAKING THE SPIRULINA POWDER, STERILIZATION, FERMENTATION TO DEODOUR, DEACTIVATING AND FILTERING. ITS ADVANTAGES ARE SIMPLE PROCESS, HIGH SPEED, AND RETAINING ALL THE NUTRIENTS OF SPIRULINA. ITS PRODUCT CAN BE USED AS A SINGLE FOOD OR AS ADDITIVE FOR OTHERS.

72. CN1260966 - 26/7/2000
PROCESS FOR PREPARING SPIRULINA-VEGETABLE SHREDS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1260966&CY=ep&LG=en&DB=EPD

Inventor(s):
LI XIQING [CN] (--)

Applicant(s):
LI XIQING [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L3/42

Application Number:
CN19990112016 (19990118)

Priority Number:
CN19990112016 (19990118)

Family:
CN1260966

Abstract:

A SPIRULINA VERMICELLI AS DISH IS MADE UP OF SODIUM ALGINATE (2-3%), SPIRULINA (0.5-1%) AND CITRIC ACID (0.1-0.14%) THROUGH DRAWING, AGEING, FREEZING AND BAKING. BEFORE IT IS EATEN, IT GOES THROUGH IMMERSING IN 6-10% AQUEOUS SOLUTION OF SODIUM CARBONATE FOR EXPANDING, WASHING IN WATER, IMMERSING IN 20-25% AQUEOUS SOLUTION OF CALCIUM GLUCONATE, AND WASHING IN WATER.

73. CN1262058 - 9/8/2000
INSTANT SPIRULINA NOODLES AND PREPARING PROCESS THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1262058&CY=ep&LG=en&DB=EPD

Inventor(s):
WANG SHUXIAN [CN] (--)

Applicant(s):
WANG SHUXIAN [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/162; A23L13/37

Application Number:
CN20000100599 (20000128)

Priority Number:
CN20000100599 (20000128)

Family:
CN1262058

Abstract:

A KIND OF INSTANT SPIRULINA NOODLES IS MADE UP OF WHEAT FLOUR, SALT, SODA, SPIRULINA AND COMPOSITE ANTI-OXIDIZING AGENT THROUGH DEODOURING AND PULVERIZING SPIRULINA, ADDING THE AQUEOUS SOLUTION OF SALT, SODA AND COMPOSITE ANTI-OXIDIZING AGENT TO WHEAT FLOUR, MIXING AT 60-70 DEG.C FOR 16-18 MIN HWNE THE DOUGH HAS ELASTICITY OF GLUTEN, ADDITION OF SPIRULINA POWDER, UNIFORM MIXING, RIPENING FOR 15-20 MIN, PRESSING TO BECOME SHEET, STEAMING, CUTTING, FRYING IN OIL AND BAKING. ITS ADVANTAGES ARE NO DAMAGE TO NUTRIENTS AND HIGH CONTENT OF NUTRIENTS.

74. CN1262318 - 9/8/2000
SPIRULINA BEER

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1262318&CY=ep&LG=en&DB=EPD

Inventor(s):
XU BAOZHEN [CN] (--)

Applicant(s):
XU BAOZHEN [CN] (--)

IP Class 4 Digits:
C12C

IP Class:
C12C5/00; C12C12/00

Application Number:
CN19990112049 (19990125)

Priority Number:
CN19990112049 (19990125)

Family:
CN1262318

Abstract:

A SPIRULINA BEER CONTAINS SPIRULINA LIQUID (0.1-10 WT.%) AND BEER (99.9-90 WT.%), AND FEATURES RICH AND DURABLE FOAMS, RICH NUTRIENTS INCLUDING AMINO ACIDS, POLYOSE AND TRACE ELEMENTS, AND IMMUNITY-IMPROVING FUNCTION.

75. CN1262322 - 9/8/2000
HEALTH-CARE SPIRULINA WINE AND ITS PRODUCTION PROCESS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1262322&CY=ep&LG=en&DB=EPD

Inventor(s):
WEI DONG (CN); ZHANG XUECHENG (CN)

Applicant(s):
QINGDAO OCEANOLOGY UNIV (CN)

IP Class 4 Digits:
C12G

IP Class:
C12G3/04

Application Number:
CN19990112050 (19990125)

Priority Number:
CN19990112050 (19990125)

Family:
CN1262322

Equivalent:
CN1102655C

Abstract:

A HEALTH-CARE SPIRULINA WINE IS MADE UP OF SPIRIT AS BASIC WINE AND DRIED SPIRULINA POWDER IN VOL RATIO OF 1 : 200-300 THROUGH ADDING DRIED SPIRULINA POWDER TO SPIRIT, REGULATING PH VALUE TO STRONG BASICITY, STIRRING WHILE ADDING REAGENT CONTAINING CU IONS AND CYCLODEXTRIN, CONTINUOUS STIRRING, REGULATING PH VALUE TO NEUTRAL, LAYING ASIDE, FILTER AND MINGLING. ITS ADVANTAGES ARE HIGH EXTRACTION RATE OF NUTRIENTS, GAY LUSTRE, NO PROTEIN DEPOSITION, LONG STORAGE PERIOD, AND AGREEABLE TASTE.

76. CN1265294 - 6/9/2000
SPIRULINA LIQUID BEVERAGE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1265294&CY=ep&LG=en&DB=EPD

Inventor(s):
PAN GE [CN] (--)

Applicant(s):
PAN GE [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L2/38; A23L13/37

Application Number:
CN20000111746 (20000229)

Priority Number:
CN20000111746 (20000229)

Family:
CN1265294

Abstract:

SPIRULINA BEVERAGE IS PRODUCED BY ADDING FRESH MASHED SPIRULINA IN 0.075-0.3WT%, FLAVORING ESSENCE IN 0.05-2 WT% AND SWEETENING AGENT IN PROPER AMOUNT INTO DRINKING WATER. IT IS NATURAL SPIRULINA GREEN AND DELICIOUS AND HAS THE NUTRITIOUS COMPONENTS OF SPIRULINA MAINTAINED.

77. CN1267720 - 27/9/2000
SPIRULINA-RICE WINE (OR PULP) BEVERAGE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1267720&CY=ep&LG=en&DB=EPD

Inventor(s):
CHEN YIWEN [CN] (--)

Applicant(s):
HUBEI DONGSHIJIA SESAME CANDY [CN] (--)

IP Class 4 Digits:
A23L; C12G

IP Class:
C12G3/04; A23L2/08

Application Number:
CN20000114315 (20000107)

Priority Number:
CN20000114315 (20000107)

Family:
CN1267720

Abstract:

SPIRULINA-RICE WINE (OR PULP) BEVERAGE IS COMPOUNDED BY ADDING SPIRULINA GRAINS INTO RICE WINE OR PULP BEVERAGE AND CONSISTS OF SPIRULINA, RICE WINE OR PULP, SUGAR, SUSPENDING AGENT AND PURIFIED WATER. THE PRESENT INVENTION HAS SUSPENDING GREEN SPIRULINA DISPERSED HOMOGENEOUSLY INSIDE THE CONTAINER, IS SMOOTH AND SOUR AND SWEET AND HAS THE SPECIAL FLAVOR OF XIAOGAN RICE WINE. IT HAS CERTAIN HEALTH FUNCTIONS, INCLUDING STRENGTHENING BODY'S IMMUNITY, RESISTING CANCER, RESISTING SENILITY, BEAUTIFYING, REDUCING BLOOD FAT AND SOFTENING BLOOD VESSELS.

78. CN1272537 - 8/11/2000
GREEN-KEEPING METHOD OF SPIRULINA LIQUOR

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1272537&CY=ep&LG=en&DB=EPD

Inventor(s):
JIANG HAI (CN); LI JIANGPING (CN); YANG QINXI (CN)

Applicant(s):
MEIYAN BLUE GREEN ALGAL CO LTD (CN)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
CN20000108822 (20000511)

Priority Number:
CN20000108822 (20000511)

Family:
CN1272537

Equivalent:
CN1115409C

Abstract:

THE PRESENT INVENTION RELATES TO A METHOD FOR RETAINING GREEN OF SPIRULINA LIQUOR, AND IS CHARACTERIZED BY ADDING PROPORTIONED FESO4, CACL2, NACL, NA2SO4, NANO3, KCL, MGSO4, UREA, H3PO4 AND NAHCO3 TOCULTIVATION POOL INTO WHICH THE SPIRULINA SEED CAN BE FED UNDER THE CONDITION OF CONTINUOUSLY STIRRING AT THE SAME TIME. SAID INVENTION CAN RETAIN THE ORIGINAL BLUE-GREEN COLOUR OF SPIRULINA LIQUOR OR CAN MAKE SPIRULINA LIQUOR YELLOWED DUE TO DEFICIENCY OF IRON RESTORE ORIGINAL BLUE-GREEN COLOUR, AND CAN RAISE ITS AUXILIARY MEDICAL EFFECT, AND CAN GREATLY RAISE ITS PROTEIN, CHLOROPHYLL AND ALGOCYAN CONTENTS, SO THAT ITS AUXILIARY THERAPEUTIC EFFECTS FOR REGULATING IMMUNITY AND CURING RADIATION DISEASE, HYPERTHYROIDISM AND HYPERTENSION, ETC. ARE GREATLY RAISED.

79. CN1273781 - 22/11/2000
SPIRULINA ICE CREAM AND ITS PREPARING PROCESS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1273781&CY=ep&LG=en&DB=EPD

Inventor(s):
WANG SENLIN [CN] (--); XIAO JUN [CN] (--)

Applicant(s):
NANCHANG BRANCH OF CHANGXINLE [CN] (--)

IP Class 4 Digits:
A23L; A23G

IP Class:
A23L13/37; A23G9/02

Application Number:
CN20000115792 (20000519)

Priority Number:
CN20000115792 (20000519)

Family:
CN1273781

Abstract:

A SPIRULINA ICE CREAM IS PREPARED FROM DRINKING WATER, WHOLE MILK POWDER, ARTIFICIAL CREAM, FRESH EGG, WHITE GRANULAR SUGAR, EMULSIFYING STABILIZER AND EDIBLE OIL THROUGH PRE-TREATING, MIXING THEM WITH SPIRULINA POWDER, HEATING, PASTEURIZATION, HOMOGENIZATION, COOLING, SHAPING, GELATINIZATION, QUICKLY FREEZING AND EXAMINATION. ITS ADVANTAGES ARE AGREEABLE TASTE, RICH NUTRIENTS AND HEALTH-CARE FUNCTION TO RELIEVE FATIGUE AND RESTORE PHYSICAL STRENGTH.

80. CN1273795 - 22/11/2000
PROCESS FOR PREPARING SPIRULINA BILIPRTEIN BEVERAGE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1273795&CY=ep&LG=en&DB=EPD

Inventor(s):
WU QINGYU (CN); YU JIUJIU (CN)

Applicant(s):
UNIV QINGHUA (CN)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L2/38

Application Number:
CN20000107763 (20000526)

Priority Number:
CN20000107763 (20000526)

Family:
CN1273795

Equivalent:
CN1095347C

Abstract:

A SPIRULINA BILIPROTEIN BEVERAGE IS PREPARED FROM MASHED FRESH SPIRULINA OR POWDERED SPIRULINA AND CALCIUM CHLORIDE AS SOLUBILIZING AGENT THROUGH PROPORTIONAL MIXING, CENTRIFUGAS SEPARATION, DIALYSISOF BLUE SUPERNATANT TO OBTAIN DRIED BILIPROTEIN POWDER AND MIXING IT WITH LIQUID. ITS ADVANTAGES INCLUDE GREEN HEALTH-CARE BEVERAGE, NO ODOUR, GOOD ENJOYMENT TO DRINK IT, AND EASY DIGESTION AND ABSORPTION.

81. CN1275332 - 6/12/2000
PROCESS FOR PREPARATION OF SPIRULINA SOLID COLD BEVERAGE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1275332&CY=ep&LG=en&DB=EPD

Inventor(s):
HU HONGJUN [CN] (--); LI YEGUANG [CN] (--); YIN CHUNTAO [CN] (--)

Applicant(s):
WUHAN INST OF PLANT CHINESE AC [CN] (--)

IP Class 4 Digits:
A23L; A23G

IP Class:
A23L13/37; A23G9/04

Application Number:
CN19990116497 (19990601)

Priority Number:
CN19990116497 (19990601)

Family:
CN1275332

Abstract:

A PREPARATION METHOD OF SPIRULINA SOLID COLD BEVERAGE INCLUDES THE FOLLOWING STEPS: USING ICE CREAM AS MATCHING MATERIAL, THROUGH STERILIZATION, HOMOGENIZATION AND COOLING, ADDING SPIRULINA POWDER INTO THE ABOVE-MENTIONED MATCHING MATERIAL ACCORDING TO A CERTAIN PROPORTION, FULLY STIRRING UNIFORMLY, JELLYING, POURING IN MOULD, FREEZING, DEMOULDING, COATING, INSPECTION AND PACKAGING SO AS TO OBTAIN THE INVENTED PRODUCT. SAID INVENTION IS SIMPLE IN TECHNOLOGICAL PROCESS, ITS TASTE IS GOOD, COST IS LOW AND NUTRIENTS ARE RICH, AND IT HAS THE HEALTH-CARE FUNCTION.

82. CN1277805 - 27/12/2000
SPIRULINA NUTRIENT BREAD AND MFG. METHOD THEREFOR

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1277805&CY=ep&LG=en&DB=EPD

Inventor(s):
LIU YUFENG [CN] (--)

Applicant(s):
LIU YUFENG [CN] (--)

IP Class 4 Digits:
A21D

IP Class:
A21D2/36; A21D8/00; A21D13/00

Application Number:
CN19990112267 (19990616)

Priority Number:
CN19990112267 (19990616)

Family:
CN1277805

Abstract:

A SPIRULINA NUTRITIVE BREAD AND ITS PROCESSING METHOD ARE DISCLOSED. THE BREAD IS MADE UP BY MIXING SPIRULINA POWDER, BLACK FRAGRANT RICE FLOUR, SPECIALL FLOUR FOR BREAD, EGG, WHITE SUGAR, SALT, MILKPOWDER, AND JAM ACCORDING TO A CERTAIN PROPORTION, AND THEN MIXING WITH WATER, AND IS PREPARED BY USING ROUTINE BREAD-MAKING METHOD. IT POSSESSES DUAL PURPOSES OF FOOD AND HEALTH-CARE, AND IS RICH INNUTRIENTS.

83. CN1283678 - 14/2/2001
NUTRITIVE HEALTH-CARE SPIRULINA BEER AND ITS BREWING TECHNOLOGY

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1283678&CY=ep&LG=en&DB=EPD

Inventor(s):
TU LINGCHEN (CN); LIU MEI (CN); LI TAO (CN)

Applicant(s):
SHANGQIU BEER CO LTD LANPEI GR (CN)

IP Class 4 Digits:
C12C

IP Class:
C12C12/00

Application Number:
CN20000114547 (20000429)

Priority Number:
CN20000114547 (20000429)

Family:
CN1283678

Equivalent:
CN1107718C

Abstract:

A NUTRITIVE HEALTH-CARE SPIRULINA BEER IS PREPARED THROUGH CONVENTIONAL PROCESS EXCEPT THAT THE LIQUID EXTRACT OF SPIRULINA AND STABILIZER ARE ADDED AFTER FERMENTATION AND BEFORE FILTERING. ITS ADVANTAGES INCLUDE GOOD COLOUR, UNIQUE TASTE, RICH BUBBLES, MORE NUTRIENTS AND HEALTH-CARE FUNCTION OF PROMOTING CELL ACTIVITY AND IMPROVING IMMUNITY.

84. CN1283689 - 14/2/2001
PROCESS FOR PREPARING SPIRULINA RICE RINEGAR

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1283689&CY=ep&LG=en&DB=EPD

Inventor(s):
SUN QINGKUN (CN)

Applicant(s):
SUN QINGKUN (CN)

IP Class 4 Digits:
C12J

IP Class:
C12J1/04; C12J1/00

Application Number:
CN20000110743 (20000728)

Priority Number:
CN20000110743 (20000728)

Family:
CN1283689

Equivalent:
CN1091148C

Abstract:

A PROCESS FOR PREPARING SPIRULINA-RICE VINEGAR INCLUDES CRUSHING SORGHUM GRAINS, ADDING WATER, STEAMING, ADDING YEAST, FERMENTING, ADDING RAW LIQUID OF SPIRULINA, ADDING WHEAT BRAIN AND RICE HUSK, FERMENTING, FUMIGATING, OBTAINING VINEGAR, AGEING, FILTERING, DISPERSING AND CLARIFYING. ITS ADVANTAGES ARE EASY CONTROL OF TECHNOLOGICAL PARAMETERS, QUICK FERMENTATION, GOOD COLOUR, SMELL AND TASTE, RICH NUTRIENTS AND IMPROVING IMMUNITY.

85. CN1285169 - 28/2/2001
STENCHY FREE SPIRULINA BEVERAGE AND PREPARATION PROCESS THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1285169&CY=ep&LG=en&DB=EPD

Inventor(s):
YANG GUANGQIN [CN] (--)

Applicant(s):
YANG GUANGQIN [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L2/38; A23L13/37

Application Number:
CN19990115106 (19990824)

Priority Number:
CN19990115106 (19990824)

Family:
CN1285169

Abstract:

THE SPIRULINA SPECIALITY BEVERAGE IS MADE UP BY ADOPTING THE FOLLOWING PREPARATION METHOD INCLUDING THE FOLLOWING STEPS: MIXING DRIED SPIRULINA POWDER WITH WATER, PLACING THE ABOVE-MENTIONED MIXED MATERIAL AND SEVEN CHINESE MEDICINAL MATERIALS OF LICORICE, NOTOGINSENG, RED GINSENG, PANAX PSEUDO-GINSENG, STAR ANISE, FENNEL FRUIT AND TANGERINE PEEL INTO A HIGH-PRESSURE COOKER TOGETHER, HEATING TO REMOVE FISHY TASTE, AND ADDING THE MATCHING MATERIALS OF SUGAR, CITRIC ACID AND ARBUTUS TO OBTAIN THE INVENTED PRODUCT. SAID INVENTED SPIRULINA SPECIALITY BEVERAGE HAS NO FISHY TASTE, IS SOUR AND SWEETPALATABLE, AND POSSESSES A CERTAIN NUTRIENT AND GOOD HEALTH-CARE FUNCTION.

86. CN1285185 - 28/2/2001
SPIRULINA GREEN FACE PACK OINTMENT

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1285185&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHANG XIHUI [CN] (--)

Applicant(s):
ZHANG XIHUI [CN] (--)

IP Class 4 Digits:
A61K

IP Class:
A61K7/48

Application Number:
CN19990117822 (19990821)

Priority Number:
CN19990117822 (19990821)

Family:
CN1285185

Abstract:

THE PRESENT INVENTION RELATES TO A SPIRULINA GREEN FACE MASK CREAM, ITS COMPOSITION IS FORMED FROM (WT%) 2-20% OF DRY SPIRULINA POWDER, 40-60% OF MOISTURE-HOLDING AGENT, 1-5% OF ADDITIVE, 1-5% OF THICKENING AGENT AND THE REST IS WATER, IN WHICH THE DESCRIBED MOISTURE-HOLDING AGENT INCLUDES HONEY, EGG EMBRYO LIQUOR AND GLYCERINE MADE OF PLANT AS RAW MATERIAL, AND THE DESCRIBED ADDITIVE IS MADE UP BY ADOPTING THE MATERIALS OF ILEX AND PROPOLIS WHICH POSSESS NATURAL ANTISEPTIC AND ANTIOXIDANT ACTION, AND THE DESCRIBED THICKENING AGENT ADOPTS AGAR, HONEY, GLYCERINE MADE OF PLANT RAW MATERIAL OR OTHER NATURAL MATERIAL. SAID INVENTED PRODUCT POSSESSES THE EXCELLENT EFFECT OF MOURUSHING FACE, RESISTING WRINKLE, MOISTENING SKIN, REMOVING SPOTS, RELIVEING INFLAMMATION AND RELIEVING ITCHING, ETC.

87. CN1287007 - 14/3/2001
PREPARATION OF FREEZE-DRIED SPIRULINA POWDER CONTAINING DIABETES RESISTING FACTOR

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1287007&CY=ep&LG=en&DB=EPD

Inventor(s):
JIANG HAI (CN); LI JIANGPING (CN); QIAN KEXIAN (CN)

Applicant(s):
MEIYAN BLUE GREEN ALGAE CO LTD (CN)

IP Class 4 Digits:
A61K; A61P

IP Class:
A61K35/80; A61P3/10; A61K9/19

Application Number:
CN20000117413 (20000914)

Priority Number:
CN20000117413 (20000914)

Family:
CN1287007

Equivalent:
CN1111067C

Abstract:

OF THE EFFECTIVE COMPONENTS IN FREEZE-DRIED SPIRULINA POWDER, THE INSULIN-LIKE GROWTH FACTOR CAN REPLENISH BODY'S INSULIN; THE ORGANIC CHROMIUM COMPOUND CAN STRENGTH THE NORMAL FUNCTIONS OF GLUCOSE TOLERANCE FACTOR, ACTIVATION ACCEPTOR AND GLUCOSE TRANSFERRING FACTOR; VARIOUS ACTIVE PROTEIN, POLYSACCHARIDES, VITAMINS AND TRACE ELEMENTS CAN REGULATE METABOLISM IN A RELATIVELY WIDE RANGE, AND THE COMPREHENSIVE EFFECT OF THE SAID COMPONENTS CAN MAINTAIN THE NORMAL BLOOD SUGAR LEVEL OF TYPE-I AND TYPE-II DIABETICS OBVIOUSLY.

88. CN1295080 - 16/5/2001
METHOD OF EXTRACTING PHYCOCYANIN FROM SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1295080&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHENG DONG [CN] (--)

Applicant(s):
ZHENG DONG [CN] (--)

IP Class 4 Digits:
C07K

IP Class:
C07K14/20; C07K1/30

Application Number:
CN19990122280 (19991109)

Priority Number:
CN19990122280 (19991109)

Family:
CN1295080

Abstract:

SPIRULINA IN PLACED IN SPECIALLY COMPOUNDED SALT SOLUTION SO THAT PHYCOCYANIN IN SPIRULINA IS DISSOLVED INTO THE SOLUTION. THE SOLUTION IS CENTRIFUGALIZED AND THE SUPERNATANT LIQUOR IS SEPARATED. THECONCENTRATION OF SALT IS INCREASED, SO THAT PHYCOCYANIN IS PRECIPITATED FOR SEPARATION. THE METHOD IS PRACTICAL AND MAY BE USED IN INDUSTRIAL PRODUCTION.

89. CN1297040 - 30/5/2001
PROCESS FOR PREPARING MG-ENRICHED SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1297040&CY=ep&LG=en&DB=EPD

Inventor(s):
LI JIANGPING (CN); ZENG WENHUI (CN); LI JINLIAN (CN)

Applicant(s):
MEIYAN BLUE ALGA CO LTD MEIXIA (CN)

IP Class 4 Digits:
A61K; A23L; C12N

IP Class:
C12N1/12; A61K35/66; A23L1/29

Application Number:
CN20000130872 (20001218)

Priority Number:
CN20000130872 (20001218)

Family:
CN1297040

Equivalent:
CN1115410C

Abstract:

A METHOD FOR PREPARING DRIED MG-ENRICHED SPIRULINA POWDER INCLUDES SUCH STEPS AS INOCULATING SPIRULINA TO CULTURE LIQUID, ADDING ORGANOMAGNESIUM (0.8-1.8X10 TO THE POWDER -2 MOL/L) WHEN OD VALUE REACHES 1.0 AND PH VALUE REACHES 9.5-10, CULTURING FOR 1-2 DAYS, COLLECTING, WASHING, DEWATERING AND DRYING. IT CAN PROVIDE RICH NUTRIENTS AND HIGH MG CONTENT (306 MG/100G), IMPROVE IMMUNITY AND ANTIRADIATION FUNCTION OF BODY FLUID, AND PREVENT HEART DISEASE, ANGIOSCLEROSIS, RENAL CALCULUS, ETC.

90. CN1298943 - 13/6/2001
PROCESS FOR EXTRACTING FE-CONTAINED SOD FROM SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1298943&CY=ep&LG=en&DB=EPD

Inventor(s):
LI JIANGPING (CN); ZENG WENHUI (CN); QIAN KAIXIAN (CN)

Applicant(s):
MEIYAN BLUE ALGA CO LTD MEI CO (CN)

IP Class 4 Digits:
C12N

IP Class:
C12N9/02

Application Number:
CN20010107444 (20010113)

Priority Number:
CN20010107444 (20010113)

Family:
CN1298943

Equivalent:
CN1128219C

Abstract:

THE PRESENT INVENTION RELATES TO A METHOD OF EXTRACTING IRON OXIDE-CONTAINED DISMUTASE FROM THE SPIRULINE, THE SPIRULINA BODY IS BROKEN BY ULTRASONIC WAVE, AND STAGE-PRECIPITATED BY AMMONIUM SULFATE,DEAE-23 COLUMN CHROMATOGRAPHY AID SEPHADEX G-75 GEL FILTRATION TO EXTRACT THE ION-CONTAINED SUPEROXIDE DISMUTASE. IT IS SIMPLE IN TECHNOLOGY, UNIFORM IN FE-DOS PURITY AND POSSESSES RELATIVELY HIGH SPECIFIC ACTIVITY.

91. CN1307824 - 15/8/2001
SPIRULINA VERMICELLI

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1307824&CY=ep&LG=en&DB=EPD

Inventor(s):
LI BINSHENG [CN] (--); SONG HAI [CN] (--)

Applicant(s):
SONG HAI [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/162; A23L13/37

Application Number:
CN20010104142 (20010222)

Priority Number:
CN20010104142 (20010222)

Family:
CN1307824

Abstract:

THE PRESENT INVENTION RELATES TO A VERMICELLI, EVERY KILOGRAM OF VERMICELLI CONTAINS 0.5-9G OF SPIRULINA. SAID VERMICELLI IS PREPARED BY ADDING LIQUID SPIRULINA INTO RAW MATERIAL FOR MAKING VERMICALLI. SAID INVENTED VERMICELLI CONTAINS RICH NUTRIENT COMPONENTS, SUCH AS VITAMINS, AMINO ACIDS, TRACE ELEMENT AND MINERAL MATTER, AND CAN SUPPLEMENT NUTRIENTS AND RAISE IMMUNITY, SO THAT IT POSSESSES THE HEALTH-CARE EFFECT.

92. CN1308964 - 22/8/2001
PROCESS FOR PREPARING SPIRULINA TABLET

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1308964&CY=ep&LG=en&DB=EPD

Inventor(s):
LI JIANGPING [CN] (--); LI ZHONGPING [CN] (--); ZHANG HONG [CN] (--)

Applicant(s):
MEIYAN BLUE ALGA CO LTD MEIXIA [CN] (--)

IP Class 4 Digits:
A61K; A61P

IP Class:
A61K35/80; A61K9/20; A61P17/16

Application Number:
CN20000130805 (20001119)

Priority Number:
CN20000130805 (20001119)

Family:
CN1308964

Abstract:

A SPIRULINA TABLET FOR PROVIDING RICH NUTRIENTS, IMPROVING IMMUNITY AND ANTIRADIATION FUNCTION AND BUILDING UP BODY IS PREPARED FROM SPIRULINA THROUGH INSTANTANEOUS SPRAY DRYING, VIBRATION SIEVING, STERILIZATION AND MIXING WITH EDIBLE AMYLIN AND TALC POWDER. ITS PREPARING PROCESS FEATURES SIMPLE TECHNOLOGY, HIGH MECHANIZED LEVEL AND ONE-PASS SHAPING.

93. CN1319354 - 31/10/2001
PROCESS FOR PREPARING HIGH SELENIUM SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1319354&CY=ep&LG=en&DB=EPD

Inventor(s):
WU KAIGUO [CN] (--); WU YINGDE [CN] (--); LIU ZONGHE [CN] (--)

Applicant(s):
WU KAIGUO [CN] (--)

IP Class 4 Digits:
A23L; C12N

IP Class:
C12N1/12; A23L1/337

Application Number:
CN20010109814 (20010320)

Priority Number:
CN20010109814 (20010320)

Family:
CN1319354

Abstract:

THE PRESENT INVENTION RELATES TO A PRODUCTION PROCESS OF HIGH-GRADE HAND-CLEANING PAPER. ITS RAW MATERIAL MAINLY IS COMPRISED OF MAIN AND AUXILIARY MATERIAL. THE MAIN MATERIAL BLEACHED CHEMICAL LONG-FIBRIZED WOOD PULP AND BLEACHED CHEMICAL BAGASSE PULP ARE PROCESSED THROUGH PULP-SHREDDING, PULP-GRINDING, PROPORTIONING, PULP-FINISHING, FOURDRINIER PART OF PAPER-MAKING MACHINE, DRYING, CREPING, REELING AND PROCESSING SO AS TO OBTAIN THE INVENTED FINISHED PRODUCT WITH GOOD WATER-ABSORBING PROPERTY AND HIGH STRENGTH. IT CAN EFFECTIVELY UTILIZE STEM AND STALK PLANT WITH SHORT GROWTH PERIOD INSTEADOF WOOD PULP TO PRODUCE HIGH-GRADE HAND-CLEANING PAPER, AND CAN REDUCE COST AND PROTECT FOREST.

94. CN1322493 - 21/11/2001
MAKING PROCESS OF INSTANT SPIRULINA FOOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1322493&CY=ep&LG=en&DB=EPD

Inventor(s):
XIE XINCI [CN] (--); ZHANG MINGLIANG [CN] (--); DING XIAOSHAN [CN] (--)

Applicant(s):
XIE XINCI [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337

Application Number:
CN20010112587 (20010410)

Priority Number:
CN20010112587 (20010410)

Family:
CN1322493

Abstract:

THE PRESENT INVENTION RELATES TO BEER, MILK, BEAM MILK, FRUIT JUICE, VEGETABLE JUICE, SODA WATER, MINERAL WATER AND OTHER FOOD AND BEVERAGE AS WELL AS FEED, WHICH HAVE ADDED SPIRULINA AND CHLORRELLA COMPOSITION AND THUS HIGH CONTENT OF NATURAL PROTEIN. THE SPIRULINA IS EXTRACTED VIA BIOLOGICAL ENGINEERING PROCESS AND TREATED VIA CHEMICAL WALL-BREAKING PROCESS.

95. CN1326684 - 19/12/2001
SPIRULINA PRINCEPS SOY BEAN POWDER PRODUCT

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1326684&CY=ep&LG=en&DB=EPD

Inventor(s):
LIU JINSHENG [CN] (--)

Applicant(s):
HAIFU SPIRULINA PRINCEPS SCIEN [CN] (--)

IP Class 4 Digits:
A23L; A23C

IP Class:
A23L13/37; A23C11/10

Application Number:
CN20000118412 (20000605)

Priority Number:
CN20000118412 (20000605)

Family:
CN1326684

Abstract:

THE SPIRULINA SOYBEAN POWDER PRODUCT CONSISTS OF BEAN POWDER AND SPIRULINA POWDER. THE PRODUCT HAS RICH PROTEIN, AMINO ACIDS AND VITAMINS EASY TO BE ABSORBED BY HUMAN BODY AND CAPABLE OF PROMOTING BODY'S METABOLISM, STRENGTHENING IMMUNITY AND RAISING PHYSIQUE. IT HAS RICH NUTRIENTS, HIGH PROTEIN CONTENT, LOW FAT CONTENT, GOOD TASTE, HIGH HEALTH-CARE FUNCTION, NO POLLUTANT, LOW COST, AND OTHER ADVANTAGES.

96. CN1327748 - 26/12/2001
SPIRULINA MILK BEVERAGE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1327748&CY=ep&LG=en&DB=EPD

Inventor(s):
LI YANLI [CN] (--); JIN HONGDAO [CN] (--); HAO DONGHAI [CN] (--)

Applicant(s):
HEILONGJIANG MILK INDUSTRY GRO [CN] (--)

IP Class 4 Digits:
A23L; A23C

IP Class:
A23L13/37; A23C9/152

Application Number:
CN20000110524 (20000609)

Priority Number:
CN20000110524 (20000609)

Family:
CN1327748

Abstract:

A SPIRULINA MILK BEVERAGE IS PREPARED FROM FRSH MILK (95-99 PORTIONS) AND 5-20% SPIRULINA LIQUID (1-5 PORTIONS) THROUGH ADDING SAID SPIRULINA LIQUID TO FRSH MILK, HOMOGENIZATION, ULTRAHIGH-TEMP STERILIZATION AND PACKING. ITS ADVANTAGES INCLUDE GOOD ENJOYMENT TO DRINK IT, NO DEPOSIT AND RICH NUTRIENTS.

97. CN1344514 - 17/4/2002
SPIRULINA POWDER PRODUCING PROCESS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1344514&CY=ep&LG=en&DB=EPD

Inventor(s):
CHEN ZHECHAO [CN] (--); ZHOU WEN [CN] (--); HUANG HUAIYI [CN] (--)

Applicant(s):
CHEN ZHECHAO [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337

Application Number:
CN20000124612 (20000926)

Priority Number:
CN20000124612 (20000926)

Family:
CN1344514

Abstract:

SPIRULINA HAS PROTEIN CONTENT AS HIGH AS 50-70 %, REASONABLE AMINO ACID PROPORTION AND RATHER HIGH CONTENTS OF SPIRULINA POLYSACCHARIDE, VITAMINS AND TRACE ELEMENTS. THE SPIRULINA POWDER PRODUCED BY USING SPRAY DRYING PROCESS OF PRIOR ART RESULTS IN HIGH TEMPERATURE DAMAGE OF THE ACTIVITY AND EFFECTIVE COMPONENTS. THE PRESENT INVENTION PROVIDES ONE VACUUM FREEZING AND SUBLIMATING DRYING PROCESS SO AS TO MAINTAIN THE ACTIVITY AND EFFECTIVE COMPONENTS OF SPIRULINA. THE SPIRULINA POWDER AS ONE KIND OF HEALTH PRODUCT HAS HIGH NUTRIENT COMPONENT CONTENT, ESPECIALLY PROTEIN CONTENT UP TO 65 %, AND POWERFUL ACTIVITY.

98. CN1346884 - 1/5/2002
VERY-HIGH-FREQUENCY RADIATION METHOD FOR INCREASING YIELD OF SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1346884&CY=ep&LG=en&DB=EPD

Inventor(s):
WANG RUONAN [CN] (--); CAO YU [CN] (--); ZHOU MINGDONG [CN] (--)

Applicant(s):
UNIV YUNNAN [CN] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12; C12N13/00

Application Number:
CN20010129091 (20011120)

Priority Number:
CN20010129091 (20011120)

Family:
CN1346884

Abstract:

A VERY-HIGH FREQUENCY RADIATION METHOD FOR INCREASING THE YIELD OF SPIRULINA INCLUDES CENTRIFUGALLY DEWATERING SPIRULINA SEED LIQUID FOR 15-35 MIN TO OBTAIN SPIRULINA CELLS BALL, ADDING CULTURE MEDIUM TO IT IN RATIO OF 20:1, ELECTROMAGNETIC RADIATION FOR 10-80 MIN BY ELECTROMAGNETIC WAVES WITH 30-100 GH2 OF FREQUENCY, 50-10 MM OF WAVELENGTH AND 2-20 MW/SQ.CM OF POWER INTENSITY, AND ILLUMINATION CULTURE FOR AT LEAST 12 HR. ITS ADVANTAGES ARE HIGH EFFECT AND HIGH SAFETY.

99. CN1357241 - 10/7/2002
SPIRULINA BISCUIT AND ITS PRODUCTION PROCESS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1357241&CY=ep&LG=en&DB=EPD

Inventor(s):
PAN YINGHONG (CN)

Applicant(s):
YINKOU BILUYUAN HEALTH FOOD CO (CN)

IP Class 4 Digits:
A23L; A21D

IP Class:
A21D2/36; A23L13/37; A21D13/08

Application Number:
CN20000134308 (20001214)

Priority Number:
CN20000134308 (20001214)

Family:
CN1357241

Equivalent:
CN1151726C

Abstract:

SPIRULINA BISCUIT CONSISTS OF SPIRULINA, BETA-CYCLODEXTRIN, WHEAT FLOUR, SUGAR POWDER, STARCH, MILK POWDER, LECITHIN, SODIUM BICARBONATE AND OTHER COMPONENTS. THE PRODUCTION PROCESS INCLUDES DEODORIZING SPIRULINA, MIXING TO PRODUCE DOUGH, PRESSING TO FORM, ETC. THE PRESENT INVENTION CAN STRENGTHEN BODY'S IMMUNITY, LOWER BLOOD LIPOID, IMPROVE CARDIOVASCULAR SYSTEM AND IMPROVE MARROW CELL MULTIPLICATION; AND HAS SOME AUXILIARY THERAPEUTIC EFFECT TO SENILITY, TUMOR, OBESITY, ETC.

100. CN1362039 - 7/8/2002
MIXED FOOD CONTAIING SPIRULINA AND OTHER NUTRIENT COMPONENTS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1362039&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHAO XIAORONG [CN] (--)

Applicant(s):
ZHAO XIAORONG [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/29

Application Number:
CN20010138384 (20011229)

Priority Number:
CN20010138384 (20011229)

Family:
CN1362039

Abstract:

THE PRESENT INVENTINO DISCLOSES A MIXTURE FOOD CONTAINING COMPOSITIONS OF SPIRULINA AND MULTI-NUTRIENT TO THE PUBLIC, WHICH MAINLY COMPRISES PEARL POWDER, SPIRULINA AND DRY MILK POWDER. THREE COMPOSITIONS ARE COMBINED ORGANICALLY TO HAVE THE CHARACTERS OF REASONABLE MATCHING, RICH IN NUTRITION AND EASY TO ABSORB. THE PRESENT INVENTION NOT ONLY LET THE BENEFICIAL COMPOSITIONS OF AMINO ACID, MULTI-VITAMIN, CARROTENE AND POLYOSE BY EASY ABSORBED BY HUMAN BODY BUT ALSO LET THE TRACE ELEMENTS BENEFITED TO HUMAN BODY BE EASY OBSORBED BY HUMAN BODY FOR RAISING THE UTILIZATION RATE OF THESE NUTRITIONCOMPOSITIONS IN HUMAN BODY.

101. CN1362165 - 7/8/2002
NANO SPIRULINA MEDICINE AND ITS PREPARATION

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1362165&CY=ep&LG=en&DB=EPD

Inventor(s):
YANG MENGJUN [CN] (--)

Applicant(s):
YANG MENGJUN [CN] (--)

IP Class 4 Digits:
A61K; A61P; B82B

IP Class:
A61K35/78; A61K9/14; A61P3/06; A61P1/14; A61P7/00; A61P37/02; B82B1/00

Application Number:
CN20010100320 (20010102)

Priority Number:
CN20010100320 (20010102)

Family:
CN1362165

Abstract:

THE PRESENT IVNENTION DISCLOSES A NANO SPIRULINA-PRINCEPS PREPARATION MEDICINE. IT IS MADE UP BY USING THE CHINESE MEDICINAL MATERIALS OF NANO DUNDING SPIRULINA PRINCEPS AS RAW MATERIAL THROUGH THE PROCESSES OF MICROWAVE EXTRACTION, REDUCED PRESSURE CONCENTRATION AND SUPERSONIC JET SPRAY DRYING. ITS GRAIN FINENESS IS UP TO 1200-1500 MESHES, GRAIN SIZE IS 0.1-200 NM, IN WHICH MOST OF GRAIN SIZE ISLESS THAN 100 NM. SAID MEDICINE IS HIGH IN BIOLOGICAL UTILIZATION RATE AND OBVIOUS IN THERAPEUTIC EFFECT.

102. CN1363390 - 14/8/2002
TECHNOLOGY FOR INDUSTRIALLY PREPARING SPIRULINA POLYNUTRIENT AND ITS APPLICATION

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1363390&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHANG HEYUN [CN] (--); ZHANG TAIPING [CN] (--); TANG GUOZHI [CN] (--)

Applicant(s):
UNIV NANJING [CN] (--)

IP Class 4 Digits:
A61K; A23L; C07K; C09K

IP Class:
A61K35/80; A23L1/30; C07K14/405; C09K11/06

Application Number:
CN20020112537 (20020114)

Priority Number:
CN20020112537 (20020114)

Family:
CN1363390

Abstract:

A PROCESS FOR PREPARING SPIRULINA NUTRIENTS INDUSTRIALLY INCLUDES SUCH STEPS AS FREEZE-THAW FOR BREAKING WALL, EXTRACTING, ADDING BIOLOGIC FLOCCULANT, CENTRIFUGAL SEPARATION, CONCENTRATING, SUPERNATANT, AND FREEZE DRYING. THE RESULTANT PRODUCT CAN BE USED TO PREPARE HEALTH-CARE FOOD FOR INCREASING NUMBER OF RED CELLS, IMPROVING IMMUNITY AND FATIGUE, SANILITY AND RADIATION RESISTANE, AND REDUCING BLOOD FAT.

103. CN1369215 - 18/9/2002
TECHNOLOGY FOR PREPARING GREEN FRAGRANT RICE WITH SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1369215&CY=ep&LG=en&DB=EPD

Inventor(s):
CHENG HUAQING [CN] (--); CHENG SHANZHI [CN] (--)

Applicant(s):
CHENG HUAQING [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/10; A23L13/37

Application Number:
CN20010107788 (20010213)

Priority Number:
CN20010107788 (20010213)

Family:
CN1369215

Abstract:

A PROCESS FOR PREPARING GREEN FRAGRANT RICE FEATURES MIXING THE NUTRITION INTENSIFIER (SPIRULINE POWDER AND BAMBOO EXTRACT), EDIBLE ALCOHOL AND RICE IN THE RATIO OF (3-8):(5-10):100 AFTER THE NUTRITION INTENSIFIER IS DISSOLVED IN THE EDIBLE ALCOHOL. ITS ADVANTAGES ARE HIGH CONTENT OF NUTRIENTS, HEALTH-CARE FUNCTION AND GOOD COLOR, SMELL AND TASTE.

104. CN1370453 - 25/9/2002
STEAMED BREAD WITH SPIRULINA AND MILK AND ITS MAKING METHOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1370453&CY=ep&LG=en&DB=EPD

Inventor(s):
LIU YUFENG [CN] (--)

Applicant(s):
LIU YUFENG [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/48; A23L13/37

Application Number:
CN20010109020 (20010227)

Priority Number:
CN20010109020 (20010227)

Family:
CN1370453

Abstract:

THE PRESENT INVENTION RELATES TO THE FIELD OF FOOD PRODUCTION. THE STEAMED BREAD WITH SPIRULINA AND MILK IS PRODUCED WITH REFINED FLOUR, SPIRULINA POWDER, MILK POWDER, BUTTER, FRESH MILK, PROTEIN SUGAR, SUGAR, YEAST AND WATER AND THROUGH TRADITIONAL PROCESS. IT HAS COMPLETE AND RICH NUTRIENTS AND UNIQUE TASTE AND CAN PROVIDE PEOPLE WITH RICE NUTRIENTS.

105. CN1393167 - 29/1/2003
PROCESS FOR TREATING GREEN RICE WITH MICROALGAE (CHLORELLA OR SPIRULINA)

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1393167&CY=ep&LG=en&DB=EPD

Inventor(s):
CHEN LINSHUI [CN] (--)

Applicant(s):
CHEN LINSHUI [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/10; A23L13/37

Application Number:
CN20010118863 (20010626)

Priority Number:
CN20010118863 (20010626)

Family:
CN1393167

Abstract:

A PROCESS FOR PREPARING GREEN RICE WITH MICROALGAE (CHLORELLA OR SPIRULINA) INCLUDES SUCH STEPS AS COLLECTING MICROALGAE LIQUID, CONCENTRATING, BALL GRINDING FOR BREAKING CELL WALL, ADDING ANTISTALING AGENT, SPRAYING THE CONCENTRATED MICROALGAE LIQUID ON THE SURFACE OF RICE GRAINS, AND BAKING TO DRYNESS. ITS ADVANTAGES ARE HIGH NUTRITIVE VALUE AND LOW COST.

106. CN1404749 - 26/3/2003
TECHNOLOGY FOR PRODUCING SEA-SHELL POWDER AND SPIRULINA PRINCEPS POWDER

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1404749&CY=ep&LG=en&DB=EPD

Inventor(s):
GUO YONGHONG [CN] (--); LU JIAN [CN] (--); WEN WEIRONG [CN] (--)

Applicant(s):
WUFENG FOOD CO LTD JIANGXI [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/30; A23L1/10

Application Number:
CN20020137779 (20021029)

Priority Number:
CN20020137779 (20021029)

Family:
CN1404749

Abstract:

THE PRESENT INVENTION USES RICE AS RAW MATERIAL AND MAKES IT UNDERGO THE PROCESSES OF CONSTANT TEMP. SOAKING, WATER MILLING, DEWATERING, HOMOGENIZING, FORMING, AERATING, LOOSENSING, DRYING AND PACKAGING SO AS TO OBTAIN THE INVENTED FINISHED PRODUCT. TO THE FINISHED PRODUCT THE VEGETABLES OF MUSHROOM, GARLIC, SPINACH AND TOMATO CAN BE ADDED SO AS TO OBTAIN MULTIVITAMIN SHELL POWDER OR MULTIVITAMINNUTRIENT SPIRAL POWDER, AND THE CHINESE MEDICINAL MATERIALS OF GINSENG AND GASTRODIA ROOT CAN BE ADDED SO AS TO OBTAIN THE TONIC HEALTH-CARE SHELL POWDER OR SPIRAL POWDER. SAID INVENTION PRODUCT POSSESSES THE ADVANTAGES OF TRANSPARENT APPEARANCE, UNIFORM FORM, GOOD TOUGHNESS, BOIL-PROOF AND PALATABLE TASTE, ETC.

107. CN1422555 - 11/6/2003
COMPOSITE SPIRULINA POWDER AND FOOD MADE FROM SAME

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1422555&CY=ep&LG=en&DB=EPD

Inventor(s):
LIU ZHIXIN [CN] (--)

Applicant(s):
CHUANGXINYUAN IND CO LTD SHENZ [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L1/30

Application Number:
CN20010130058 (20011207)

Priority Number:
CN20010130058 (20011207)

Family:
CN1422555

Abstract:

THE PRESENT INVENTION RELATES TO AN EDIBLE COMPOSITE SPIRULINA POWDER. IT IS PREPARED BY THE FOLLOWING STEPS: BREEDING, CULTURE MEDIUM PREPARATION, LARGE-POOL CULTURE, HARVESTING AND DRYING. IT IS CHARACTERIZED BY THAT IN THE COURSE OF LARGE-POOL CULTURE TWO OR MORE KINDS OF BENEFICIAL COMPONENT CARRIERS ARE ADDED UNDER THE CONDITIONS OF INTERMITTENTLY OR CONTINUOUSLY SUPPLYING CO2 AND ENSURING THAT ITS PH VALUE IS ALKALINE, SO THAT THE BENEFICIAL COMPONENT CAN BE ADSORBED OR CONVERTED ONTO THE SPIRULINA, IN WHICH EVERY 100G OF COMPOSITE SPIRULINA POWDER CONTAINS 3-6% OF MINERAL COMPONENT, 8-11% OF COLOUR MATTER COMPONENT AND 0.5-2% OF VITAMIN COMPONENT. IT CAN BE USED IN THE FOODS OF SWEETS, CAKE AND BEVERAGE, ETC.

108. CN1473509 - 11/2/2004
DESTINKING SPIRULINA PRINCEPS AND ITS PRODUCING METHOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1473509&CY=ep&LG=en&DB=EPD

Inventor(s):
YANG XIHONG [CN] (--)

Applicant(s):
YANG XIHONG [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L1/0522

Application Number:
CN20020148349 (20021110)

Priority Number:
CN20020148349 (20021110)

Family:
CN1473509

Abstract:

THE PRESENT INVENTION DISCLOSES A DESTINKED SPIRULINA AND ITS PRODUCING PROCESS. BY MEANS OF THE HOLE EFFECT OF CYCLODEXTRIN MOLECULE, SPIRULINA IS EMBEDDED INTO THE HOLE OF THE CYCLODEXTRIN UNDER EXTRUSION TO FORM MICROCAPSULE STRUCTURE WITH LESS STINKING SMELL AND UN-DAMAGED NUTRITIOUS COMPONENTS. THE PRESENT INVENTION MAKES IT POSSIBLE TO USE SPINULINA WIDELY IN FOOD PRODUCTS, AND HAS SIMPLETECHNOLOGICAL PROCESS, LOW COST AND EASY CONTROL.

109. CN1480070 - 10/3/2004
HEALTH FOODS OF NEW TYPE SPIRULINA AND PREPARATION METHOD THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1480070&CY=ep&LG=en&DB=EPD

Inventor(s):
MEI XINGGUO [CN] (--); LIU YAN [CN] (--); GONG WEI [CN] (--)

Applicant(s):
TOXIC AND DRUGGERY INST OF ACA [CN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L2/02

Application Number:
CN20020129362 (20020906)

Priority Number:
CN20020129362 (20020906)

Family:
CN1480070

Abstract:

A HEALTH-CARE SPIRULINA FOOD IN THE FORM OF MILK, NECTAR, OR ICE CREAM IS PREPARED BY BIOTECHNOLOGY. ITS ADVANTAGES ARE NO LOSS OF MUTRIENTS, AND AGREEABLE TASTE.

110. CN1504099 - 16/6/2004
SPIRULINA SOFT SWEETS AND PREPARATION METHOD THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1504099&CY=ep&LG=en&DB=EPD

Inventor(s):
HUANG JIHONG [CN] (--); YAN YONG [CN] (--)

Applicant(s):
HUANG JIHONG [CN] (--)

IP Class 4 Digits:
A23L; A23G

IP Class:
A23L1/337; A23G3/00

Application Number:
CN20020135951 (20021128)

Priority Number:
CN20020135951 (20021128)

Family:
CN1504099

Abstract:

THE INVENTION RELATES TO A SPIRULINA SOFT SWEET AND METHOD FOR MAKING SAME, WHICH COMPRISES 100 PARTS BY WEIGHT OF MALT SUGAR, 0.01-0.05 PARTS BY WEIGHT OF SPIRULINA, 1.2-1.7 PARTS BY WEIGHT OF GEL. THE INVENTION ALSO DISCLOSES THE PROCESS FOR PREPARING THE SOFT SWEET. THE SOFT SWEETS PRODUCED THEREBY POSSESS RATHER HIGH NUTRITIVE VALUE AND IMPROVE THE INHERENT QUALITY.

111. CN1510123 - 7/7/2004
CULTURE OF SPIRULINA BY CONCENTRATED NA2 CO3-NAHCO3 SALINE-ALAKLI LAKE WATER

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1510123&CY=ep&LG=en&DB=EPD

Inventor(s):
YIN WEILUN [CN] (--); LI BOSHENG [CN] (--)

Applicant(s):
YIN WEILUN [CN] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
CN20020157372 (20021223)

Priority Number:
CN20020157372 (20021223)

Family:
CN1510123

Abstract:

A METHOD FOR CULTURING SPIRULINA IN LARGE SCALE BY USING THE CONCENTRATED NA2CO3-NAHCO3 TYPE SALT LAKE WATER FEATURES THAT ITS CULTURE LIQUID IS PREPARED FROM SAID CONCENTRATED SALT LAKE WATER, NITROGEN SOURCE (NANO3 OR UREA), DIAMMONIUM PHOSPHATE AND NA-EDTA. ITS PH VALUE IS 8.5-11. ITS ADVANTAGES ARE HIGH OUTPUT OF SPIRULINA (UP TO 6-8 G/SQ.M.D), AND LOW COST DECREASED BY 85-95%.
112. CN1528449 - 15/9/2004
SPIRULINA SOFT CAPSULE AND PREPARING METHOD THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1528449&CY=ep&LG=en&DB=EPD

Inventor(s):
WANG TIANLIANG [CN] (--); FAN XUEJUN [CN] (--); MENG ZHAOGUANG [CN] (--)

Applicant(s):
TIANYITANG GROUP CO LTD ZHEJIA [CN] (--)

IP Class 4 Digits:
A61K; A61P

IP Class:
A61K35/80; A61K9/48; A61P3/02; A61P7/06

Application Number:
CN200310107810 (20031001)

Priority Number:
CN200310107810 (20031001)

Family:
CN1528449

Abstract:

THE PRESENT INVENTION RELATES TO A SPIRULINA SOFT CAPSULE MADE UP BY USING MARINE BIOTA SPIRULINA AS RAW MATERIAL AND ITS PREPARATION METHOD. ITS CAPSULE LIQUOR IS COMPOSED OF (WT%) 3%-15% OF FINE SPIRULINA POWDER AND 85%-97% OF AUXILIARY MATERIAL, AND ITS CAPSULE SHELL IS FORMED FROM 30%-60% OF GELATIN OR POLYETHYLENE GLYCOL, 0.8%-2% OF GLYCERINR, 0.1%-0.5% OF ADDITIVE AND 28%-55% OF WATER. SAID INVENTION IS SIMPLE IN PREPARATION PROCESS, AND IS STABLE IN PRODUCT QUALITY.

113. CN1528892 - 15/9/2004
ARTROSPIRA SPIRULINA PROTEIN GENE PROMOTOR AND PREPARING METHOD THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1528892&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHANG XUECHENG [CN] (--); LIU JINJIE [CN] (--); SUI ZHENGHONG [CN] (--)

Applicant(s):
CHINA OCEAN UNIV [CN] (--)

IP Class 4 Digits:
C12N; C12P; C07H

IP Class:
C12N15/11; C12N15/29; C12P19/34; C07H21/04

Application Number:
CN200310105416 (20031016)

Priority Number:
CN200310105416 (20031016)

Family:
CN1528892

Abstract:

THE INVENTION DISCLOSES A PROMOTOR FOR BETA AND ALPHA SUBUNIT GENE OF ALGAE BLUE PROTEIN JIEXUAN ALGAE, THE SEGMENT LENGTH OF THE DNA IS: 427BP, THE SERIES DESCRIPTION IS: ALGAE BLUE PROTEIN BETA AND ALPHA SUBUNIT GENE USE THE SAME PROMOTOR. THE SERIES INCLUDES FOLLOWING FUNCTIONAL FACTORS- 10 DISTRICT AND 35 DISTRICT MAIN FUNCTION DISTRICTS AND DOFCOREZM, EBOXBNNAPA, GT1CONSENSUS, GTGANTG10, IBOXCORE AND SO ON. THE DISTANCE LENGTH BETWEEN THE TWO FUNCTION DISTRICTS VERIFIES THAT IT IS A HIGH EFFICIENT PROMOTOR, THUS IT CAN REALIZES TO RERECORD THE ALGAE GENE PROJECT WITH HIGH EFFICIENT PROMOTOR, THE OUTER GENE EXPRESSION UPGRADES THE EFFICIENCY, THUS OBTAINS MORE IMPROVED GENE PRODUCT. THE PROMOTOR IS EXPRESSED WITH HIGH EFFICIENCY WHEN BEING USED IN PROMOTOR DETECTING CARRIER GREEN FLUORESCENCE PROTEIN, IT VERIFIES THAT IT IS DEVELOPABLE.

114. CN1528902 - 15/9/2004
METHOD FOR HOMOLOGOUS RECOMBINING BY USING SPIRULINA AND EXPRESSING HUMAN GENE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1528902&CY=ep&LG=en&DB=EPD

Inventor(s):
QIAN KAIXIAN [CN] (--); WANG YONG [CN] (--); SU ZHONGLIANG [CN] (--)

Applicant(s):
MEIYAN BLUE GREEN ALGAE CO LTD [CN] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N15/87; C12N15/29

Application Number:
CN200310111716 (20031002)

Priority Number:
CN200310111716 (20031002)

Family:
CN1528902

Abstract:

THE INVENTION REFERS TO A METHOD FOR RECONSTRUCTING THE CLONED AND CONSTRUCTED HUMAN BODY TUMOR DEATH FACTOR TRAIL GENE EXPRESSION CARRIER INTO SPIRULINA GENE GROUP TO BE EXPRESSED STABLY WITH GENE GUN. THE SPECIAL COMPONENTS OF THE RECONSTRUCTED TRAIL EXPRESSION CARRIER INCLUDE RESISTANT MARK GENE EXPRESSION BOX CAT, CHLOROPHYLL BODY PHOTOSYNTHETIC GENE PROMOTOR AND ENDER, SPIRULINA HOMOLOGOUS SEGMENT, TRAIL GENE SEGMENT WITHOUT CODING FILM COMBINING PART, THE EXPRESSION SYSTEM ALSO INCLUDES CHARACTERS OF PRIMARY NUCLEUS AND EUKARYA. THE INVENTION SETS SUITABLE STRIKING PARAMETER, USES GENE GUN TO GUIDE THE RECONSTRUCTED EXPRESSION CARRIER INTO SPIRULINA SILK BODY, AND THROUGH SEVERAL TIMES OF SIFTING OF CHLORAMPHENICOL WITH INCREMENTAL DENSITY AND MOLECULAR BIOLOGY TESTING, THE INVENTION GETS SPIRULINA CONVERTER OF TRAIL GENE. THE INVENTION APPLIES TO SPIRULINA RECONSTRUCTION AND HUMAN BODY GENE EXPRESSION, IT ALSO APPLIES TO RECONSTRUCT AND EXPRESS OTHER PRIMARY NUCLEOLUS AND EUKARYA.

115. CN1537466 - 20/10/2004
INSTANT SPIRULINA PRODUCTS, AND ITS PREPN. METHOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1537466&CY=ep&LG=en&DB=EPD

Inventor(s):
XIE XINCI [CN] (--)

Applicant(s):
XIE XINCI [CN] (--)

IP Class 4 Digits:
A23L; A23K

IP Class:
A23L1/337; A23K1/00

Application Number:
CN20030122757 (20030420)

Priority Number:
CN20030122757 (20030420)

Family:
CN1537466

Abstract:

AN INSTANT SPIRULINA PRODUCT USED FOR FOOD, FEED AND BAIT IS PREPARED FROM SPIRULINA THROUGH FREEZING FOR BREAKING WALL OF ITS SPORA, FERMENTING, DEODORING, ENZYMOLYZING, HOMOGENIZING AND DRYING.

116. CN1539975 - 27/10/2004
METHOD FOR TRANSFERRING GERM PLASM OF SPIRULINA TO IMPROVE GRAMINEOUS CEREAL CROPS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1539975&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHAO BINGRAN [CN] (--); YUAN LONGPING [CN] (--)

Applicant(s):
NAT ENGINEERING AND TECHNOLOGI [CN] (--)

IP Class 4 Digits:
A01H; C12N

IP Class:
C12N15/87; C12N15/31; C12N15/10; A01H5/00; A01H1/00

Application Number:
CN20030118297 (20030421)

Priority Number:
CN20030118297 (20030421)

Family:
CN1539975

Abstract:

A METHOD FOR IMPROVING THE GRAMINEOUS GRAIN CROPS BY TRANSFERRING THE GENETIC SUBSTANCE OF SPIRULINA INCLUDES EXTRACTING GENERAL DNA FROM SPIRULINA GENOM, INTRODUCING IT TO A GRAMINEOUS PLANTS, CHOOSING VARIANT PLANT, AND SELECTIVE BREEDING.

117. CN1544079 - 10/11/2004
COMPOSITION CONTAINS SPIRULINA MAINLY

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1544079&CY=ep&LG=en&DB=EPD

Inventor(s):
YANG QINHUAN [CN] (--); LI JIANG PING [CN] (--); WANG JIANYONG [CN] (--)

Applicant(s):
GUANGDONG MEIZHOU MEIYAN SPIRU [CN] (--)

IP Class 4 Digits:
A61K; A61P

IP Class:
A61K35/80; A61P3/02

Application Number:
CN200310112197 (20031116)

Priority Number:
CN200310112197 (20031116)

Family:
CN1544079

Abstract:

THE INVENTION RELATES TO A COMPOSITION USING SPIRULINA AS THE ESSENTIAL COMPONENT, THE CONSTITUENT PERCENTAGE BY WEIGHT OF THE COMPOSITION ARE, SPIRULINA POWDER 70-78%, FERROUS SULFATE 2-4%, VITAMIN C 4-6%, MALT EXTRACT 15-20%, FOLIC ACID 0.009-0.012%. THE COMPOSITION HAS AUXILIARY ACTION FOR IMPROVING HUMAN BODY TROPHISM HYPOHEMIA.

118. CN1555693 - 22/12/2004
TAURINE CONTAINED SPIRULINA AND ITS PRODUCTION METHOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1555693&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHANG MINGDONG [CN] (--); CHEN ZHE [CN] (--); TANG YUNZHI [CN] (--)

Applicant(s):
KANGFU HEALTH FOOD CO LTD BEIH [CN] (--)

IP Class 4 Digits:
A01G; A01H

IP Class:
A01H13/00; A01G33/00

Application Number:
CN200410002364 (20040106)

Priority Number:
CN200410002364 (20040106)

Family:
CN1555693

Abstract:

A PROCESS FOR PREPARING THE TAURINE-CONTAINED SPIRULINA FEATURES THAT THE TAURINE IS ADDED TO THE CULTURING LIQUID AT DIFFERENT CULTURE STAGES.

119. CN1562332 - 12/1/2005
PREPARATION OF SPIRULINA TABLET

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1562332&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHANG YUGUO [CN] (--)

Applicant(s):
SIMAI PHARM IND CO LTD HAINAN [CN] (--)

IP Class 4 Digits:
A61K; A61P

IP Class:
A61K35/80; A61K9/48; A61P1/14; A61P35/00

Application Number:
CN200410008996 (20040323)

Priority Number:
CN200410008996 (20040323)

Family:
CN1562332

Abstract:

A MEDICINE FOR NOURISHING BLOOD AND CONSOLIDATING VITAL ENERGY IS PREPARED FROM SPIRULINA THROUGH EXTRACTING. IT IS RICH IN POLYOSE AND PROTEIN.

120. CN1565221 - 19/1/2005
SPIRULINA ICE CREAM POWDER AND ITS PREPARATION METHOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN1565221&CY=ep&LG=en&DB=EPD

Inventor(s):
LIU MEISEN [CN] (--); HE WEIPING [CN] (--)

Applicant(s):
SHENZHEN OCEAN POWER CORP [CN] (--)

IP Class 4 Digits:
A23L; A23G

IP Class:
A23L1/337; A23G9/02

Application Number:
CN20030145639 (20030702)

Priority Number:
CN20030145639 (20030702)

Family:
CN1565221

Abstract:

THE INVENTION DISCLOSES A SPIRULINA ICE CREAM POWDER AND ITS PREPARATION METHOD, WHEREIN THE ICE CREAM POWER IS PREPARED FROM SUGAR, MILK POWDER, PLANT GREASE POWDER, MALTODEXTRIN, SUCROSE ESTER, GUAR GUM, CMC AND SPIRULINA, WHILE THE PREPARATION PROCESS COMPRISES THE STEPS OF MIXING, DISSOLVING, AGING, HOMOGENIZING, STERILIZING, CONCENTRATING AND SPRAY DRYING.

121. CN2234443Y - 4/9/1996
SPIRULINA PHOTOSYNTHESIS REACTOR

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN2234443Y&CY=ep&LG=en&DB=EPD

Inventor(s):
JIANREN MIAO [CN] (--)

Applicant(s):
MIAO JIANREN [CN] (--)

IP Class 4 Digits:
C12M

IP Class:
C12M1/42

Application Number:
CN19950219504U (19950731)

Priority Number:
CN19950219504U (19950731)

Family:
CN2234443Y

122. CN2257291Y - 2/7/1997
ENCLOSED CIRCULATING THIN LAYER SPIRULINA CULTIVATING APPARATUS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN2257291Y&CY=ep&LG=en&DB=EPD

Inventor(s):
GAO KONGRONG [CN] (--); CAO JIAN [CN] (--); QI DANHUA [CN] (--)

Applicant(s):
HUANAN UNIV OF SCIENCE and ENGIN [CN] (--)

IP Class 4 Digits:
C12M

IP Class:
C12M1/42; C12M1/14

Application Number:
CN19960216364U (19960625)

Priority Number:
CN19960216364U (19960625)

Family:
CN2257291Y

123. CN2301250Y - 23/12/1998
ROLLING ROTARY DEWATERING SIEVE FOR COLLECTION OF SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN2301250Y&CY=ep&LG=en&DB=EPD

Inventor(s):
LIU YONGCHENG [CN] (--)

Applicant(s):
LIU YONGCHENG [CN] (--)

IP Class 4 Digits:
B01D

IP Class:
B01D33/06

Application Number:
CN19970209189U (19970514)

Priority Number:
CN19970209189U (19970514)

Family:
CN2301250Y

124. CN2302258Y - 30/12/1998
SPIRULINA CULTURING APPARATUS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN2302258Y&CY=ep&LG=en&DB=EPD

Inventor(s):
MEI XINGGUO [CN] (--); DENG YUANXIU [CN] (--)

Applicant(s):
HUAZHONG SCIENCE and ENGINEERING [CN] (--)

IP Class 4 Digits:
C12M; C12N

IP Class:
C12M1/00; C12N1/12

Application Number:
CN19970240920U (19970610)

Priority Number:
CN19970240920U (19970610)

Family:
CN2302258Y

125. CN2317232Y - 5/5/1999
STIRRING AND COLLECTING INTEGRAL DEVICE FOR CULTIVATION POOL OF SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN2317232Y&CY=ep&LG=en&DB=EPD

Inventor(s):
YAO GONGYOU [CN] (--); HUANG JINGSU [CN] (--); SHEN JIAN [CN] (--)

Applicant(s):
SCIENCE and TECHNOLOGY DEV CO OF [CN] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
CN19970247397U (19971005)

Priority Number:
CN19970247397U (19971005)

Family:
CN2317232Y

126. CN2317233Y - 5/5/1999
DOMESTIC CULTIVATION DEVICE FOR SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN2317233Y&CY=ep&LG=en&DB=EPD

Inventor(s):
YAO GONGYOU [CN] (--); HUANG JINGSU [CN] (--); SHEN JIAN [CN] (--)

Applicant(s):
SCIENCE and TECHNOLOGY DEV CO OF [CN] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
CN19970247399U (19971005)

Priority Number:
CN19970247399U (19971005)

Family:
CN2317233Y

127. CN2367618Y - 8/3/2000
SPIRULINA CULTIVATION APPARATUS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN2367618Y&CY=ep&LG=en&DB=EPD

Inventor(s):
LIU FANGLIN [CN] (--); WANG GUIPING [CN] (--); XIE GUILIN [CN] (--)

Applicant(s):
LIU FANGLIN [CN] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/14

Application Number:
CN19970215358U (19970426)

Priority Number:
CN19970215358U (19970426)

Family:
CN2367618Y

128. CN2420287Y - 21/2/2001
SPIRULINA CULTIVATOR

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN2420287Y&CY=ep&LG=en&DB=EPD

Inventor(s):
GUO HONGLAN [CN] (--); XU JINGQUAN [CN] (--); SUN GONGHUI [CN] (--)

Applicant(s):
GERUIAN SCIENCE AND TECHNOLOGY [CN] (--)

IP Class 4 Digits:
C12M; C12N

IP Class:
C12N1/12; C12M1/36

Application Number:
CN20000233253U (20000522)

Priority Number:
CN20000233253U (20000522)

Family:
CN2420287Y

129. CN2422289Y - 7/3/2001
SPIRULINA CULTIVATION DEVICE WITH LIGHT GUIDE SYSTEM

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN2422289Y&CY=ep&LG=en&DB=EPD

Inventor(s):
ZHENG DONG [CN] (--)

Applicant(s):
ZHENG DONG [CN] (--)

IP Class 4 Digits:
C12M

IP Class:
C12M1/42

Application Number:
CN19990256496U (19991223)

Priority Number:
CN19990256496U (19991223)

Family:
CN2422289Y

130. CN2529142Y - 1/1/2003
SOLAR PHOTOBIOLOGICAL REACTOR FOR SYMBIOTIC CULTIVATING SPIRULINA AND FAIRY SHRIMP

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN2529142Y&CY=ep&LG=en&DB=EPD

Inventor(s):
DENG DINGXUN [CN] (--); MENG PEINAN [CN] (--); ZHOU KE [CN] (--)

Applicant(s):
UNIV GUANGXI [CN] (--)

IP Class 4 Digits:
F24J

IP Class:
F24J2/00

Application Number:
CN20020206968U (20020201)

Priority Number:
CN20020206968U (20020201)

Family:
CN2529142Y

131. CN2583976Y - 5/11/2003
SPIRULINA MAGGOT EARTHWORM MEDICINE BAIT CAPABLE OF ACTIVATING SELF IMMUNITY GROWTH PROMOTING FUNCTION OF PRAWN

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=CN2583976Y&CY=ep&LG=en&DB=EPD

Inventor(s):
DENG DINGXUN [CN] (--); MENG PEINAN [CN] (--); ZHOU KE [CN] (--)

Applicant(s):
DENG DINGXUN [CN] (--)

IP Class 4 Digits:
A01K

IP Class:
A01K61/00

Application Number:
CN20020284429U (20021127)

Priority Number:
CN20020284429U (20021127)

Family:
CN2583976Y

132. DE10157697 - 12/6/2003
DIETARY MIXTURE OF FOODSTUFFS CONTAINS ALGA SPIRULINA EXTRACTS FORMING A PERCENTAGE WITHIN A SPECIFIED RANGE OF THE TOTAL WEIGHT OF THE MIXTURE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=DE10157697&CY=ep&LG=en&DB=EPD

Inventor(s):
EWALD MARTIN [DE] (--)

Applicant(s):
SAMADHI BIOCYBERNETICS GMBH [DE] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/29

E Class:
A23L1/29F; A23L1/30B

Application Number:
DE20011057697 (20011124)

Priority Number:
DE20011057697 (20011124)

Family:
DE10157697

Abstract:

THE DIETARY MIXTURE OF FOODSTUFFS CONTAINS EXTRACTS FROM ALGA SPIRULINA FORMING 5 TO 50 % OF THE TOTAL WEIGHT OF THE MIXTURE.

Description:

Die vorliegende Erfindung betrifft ein Gemisch fr diไtetische Zwecke. 

Diไtetische Lebensmittel sind Lebensmittel, die fr eine besondere Ernไhrung bestimmt sind. Entsprechende Lebensmittel sind an besondere Ernไhrungserfordernisse angepasst. Einzelheiten hierzu sind in der Verordnung ber diไtetische Lebensmittel (DiไtVO), ver๖ffentlicht im Bundesgesetzblatt BGBI I, Seite 1713, zuletzt geไndert durch Gesundheitseinrichtung-Neuordnungs- Gesetz vom 24.06.1994 (BGBI I, Seite 1416, 1420) enthalten. 

In der Diไtverordnung sind auch diไtetische Lebensmittel definiert, die zur Verwendung als Mahlzeit oder anstelle einer Mahlzeit oder als Tagesration fr bergewichtige bestimmt sind. Diese drfen zum einen einen gewissen physiologischen Brennwert nicht berschreiten, auf der anderen Seite mssen gewisse Gehalte an Eiweiss, essentiellen Fettsไuren und verwertbaren Kohlenhydraten sowie Vitamin- und Mineralstoffen eingehalten werden. 

Als Eiweissquelle dienen berwiegend tierische Eiweisse, beispielsweise Molkenproteine und Milcheiweiss. 

berraschenderweise wurde nun gefunden, dass sich als Proteinquelle Extrakte und sprhgetrocknete Pulver der Alge Spirulina eignen, z. B. von Spirulina platensis. Das Pulver kann ohne weitere Bearbeitung in unverไnderter Form verwendet werden. Es entsteht kein Abfallprodukt wie z. B. bei der Molkegewinnung. 

Auf diesem Wege lassen sich hohe Gehalte an Spurenelementen in das diไtetische Nahrungsmittel einbringen. Wird als Proteinquelle ausschliesslich Spirulina verwendet oder nur zusammen mit weiteren pflanzlichen Proteinquellen handelt es sich um ein Lebensmittel, das auch von Vegetariern akzeptiert wird. Darber hinaus werden Allergien gegen das tierische Eiweiss verhindert. Das erfindungsgemไsse Produkt hat eine hohe Bioverfgbarkeit und ist leicht resorbierbar. 

Erfindungsgemไss wird daher ein Gemisch fr diไtetische Zwecke mit einem physiologischen Brennwert von bis zu 1675 kJ, einem Gehalt an Eiweiss von mindestens 25 Gramm, einem Gehalt an essentiellen Fettsไuren, berechnet als Linolsไure, von mindestens 3 Gramm, einem Gehalt von verwertbaren Kohlenhydraten von mindestens 20 Gramm bereitgestellt, das dadurch gekennzeichnet ist, dass 5 bis 50 Gew.-% des Gemisches Extrakte der Alge Spirulina sind. In vorteilhafter Weise sind die Extrakte in Form von sprhgetrockneten Pulvern. 

Spirulina muss zur Verwendung in dem erfindungsgemไssen Gemisch zunไchst aufbereitet werden. Dabei sind grundsไtzlich alle Verfahren geeignet, die das l๖sliche Eiweiss aufschliessen. Ein geeignetes Verfahren umfasst folgende Schritte: Kochen der Alge in einer wไssrigen L๖sung fr 10 bis 15 Minuten, Zusatz von Enzymen zum enzymatischen Aufschluss und Abtrennung der l๖slichen Substanzen beispielsweise durch Zentrifugation. Der erhaltene Niederschlag kann dann mit Alkohol extrahiert werden, um unerwnschte Substanzen zu entfernen. Der Rckstand enthไlt etwa 83% Protein, bis zu 11 Kohlenhydrate und bis zu 3% Fett sowie Vitamine. 

Entsprechende Produkte sind kommerziell erhไltlich beispielsweise von der Firma ExtraktChemie, Stadthagen. 

Bevorzugt enthไlt das erfindungsgemไsse Gemisch mehr als 10%, noch mehr bevorzugt mehr als 25% eines Spirulina-Extraktes. 

Das erfindungsgemไsse Gemisch kann in Form eines Pulvers zum Aufl๖sen in Flssigkeit angeboten werden. 

In einer bevorzugten Ausfhrungsform wird das erfindungsgemไsse Gemisch jedoch in Form einer oder mehrerer Kautabletten angeboten. Bevorzugt werden mehrere Kautabletten verwendet, die jeweils Einzelgewichte von 1,5 bis 5 Gramm, vorzugsweise 2 bis 3,5 Gramm Gewicht aufweisen. Sie k๖nnen rund, oval oder in Kapselform gepresst sein. Hierbei ist besonders vorteilhaft, dass durch den Kauvorgang Enzyme in der Mundschleimhaut freigesetzt werden, die fr die Verdauung der Produkte wichtig sind. Darber hinaus entsteht durch das Kauen auch ein Sไttigungsgefhl. 

Gegenstand der Erfindung ist auch ein Produkt, das aus einer oder mehreren Portionen des erfindungsgemไssen Gemisches besteht. 

Beispiele

Das erfindungsgemไsse Produkt kann beispielsweise wie folgt zusammengesetzt sein. 

Die Zusammensetzung enthielt folgende Vitamine, Mineralstoffe und Spurenelemente:

Claims:

1. Gemisch fr diไtetische Zwecke mit

 einem physiologischen Brennwert von bis zu 1675 kJ,

 einem Gehalt an Eiweiss von mindestens 25 Gramm,

 einem Gehalt an essentiellen Fettsไuren, berechnet als Linolsไure, von mindestens 3 Gramm,

 einem Gehalt an verwertbaren Kohlenhydraten von mindestens 20 Gramm,

 dadurch gekennzeichnet,

 dass das diไtetische Lebensmittel 5 bis 50 Gew.-% Extrakte der Alge Spirulina enthไlt. 

2. Gemisch fr diไtetische Zwecke nach Anspruch 1 in Form eines Pulvers. 

3. Gemisch fr diไtetische Zwecke nach Anspruch 1 in Form einer oder mehrerer Kautabletten. 

4. Gemisch fr diไtetische Zwecke nach Anspruch 3, dadurch gekennzeichnet, dass die Kautablette rund, oval oder kapself๖rmig gepresst ist. 

5. Produkt bestehend aus ein oder mehreren Gemischen fr diไtetische Zwecke nach einem der Ansprche 1 bis 4. 
133. DE4311535 - 12/10/1994
SHAMPOO

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=DE4311535&CY=ep&LG=en&DB=EPD

Inventor(s):
CASTELLANOS CONTRERAS FRANCISC [MX] (--)

Applicant(s):
CASTELLANOS CONTRERAS FRANCISC [MX] (--)

IP Class 4 Digits:
A61K

IP Class:
A61K7/06

E Class:
A61K8/97C

Application Number:
EP19940105318 (19940406)

Priority Number:
DE19934311535 (19930407)

Family:
DE4311535

Cited Document(s):
FR2555444; JP54035223; JP2048516; JP63072618; JP54140737

Abstract:

THE INVENTION RELATES TO A SHAMPOO WHICH IS CHARACTERISED BY A CONTENT OF ALGA SPIRULINA. THE SHAMPOO OF THE INVENTION IS DISTINGUISHED, BESIDES IMPROVED CARE OF THE HAIR, IN PARTICULAR BY LACK OF IRRITATION TO THE EYES.

134. EP1490472 - 2/10/2003
DENATURED SPIRULINA AND MANUFACTURING METHOD THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=EP1490472&CY=ep&LG=en&DB=EPD

Inventor(s):
HAN BYUNG-HOON [KR] (--); PYO MI-KYUNG [KR] (--); YANG SU-JIN [KR] (--)

Applicant(s):
ES BIOTECH CO LTD [KR] (--); HAN BYUNG-HOON [KR] (--); PYO MI-KYUNG [KR] (--); YANG SU-JIN [KR] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

E Class:
C12N1/12; A01G33/00

Application Number:
WO2003KR00569 (20030324)

Priority Number:
KR20020016183 (20020325)

Family:
EP1490472

Equivalent:
KR2003077215

Cited Document(s):
JP2000253853; JP2001204426; US5744187; JP2001008665

Abstract:

DISCLOSED IS A DENATURED SPIRULINA OF BEING REMOVED THE UNPLEASANT SMELL OF SPIRULINA, OF MAINTAINING ITS NUTRIENTS UNDESTROYED, OF BEING CHANGED THE UNPLEASANT DEEP BLUE COLOR FROM LIGHT BLUE TO ROSE PINK, AND OF SHOWING HIGHER SUSPENSIBLE NATURE TO COLD WATER, CHARACTERIZED IN THAT SPIRULINA IS SUSPENDED IN DISTILLED OR PURIFIED WATER TO DESTROY ITS CELL MEMBRANES BY OSMOLYTIC TREATMENT, SO THE CHROMOPROTEIN PHYCOCYANIN LEAKS OUT OF THE CELL MEMBRANES; CHROMOPROTEIN IN THE SPIRULINA IS PARTIALLY DENATURED BY HEATING THE RESULTING MIXTURE; CONDENSING, CONDENSING UNDER REDUCED PRESSURE OR FINALLY FREEZE-DRIED THE RESULTING MIXTURE.

Description:

 DENATURED SPIRULINA AND MANUFACTURING METHOD THEREOF Technical Field 

The present invention relates to a denatured spirulina and a method of manufacturing the same. 

 Spirulina is a kind of microalgae propagating in the tropical alkaline lake-water of high salt concentration (Microbiologists classify them as a kind of cyanobacteria). The natives have collected these microalgae as food for a long time. Nutritional studies show that spirulina contains high contents of protein having well balanced amino acid composition together with other nutritional components well adapted for human health. This is often called a perfect food since it has the nutrient compositions so well balanced that there is no possibility of health troubles due to the mechanism of unbalanced diet even when only spirulina is taken for a long time. Presently spirulina is being reputed highly as a health food because standardized food grade products are supplied by well-established culture techniques. It is a well-known facts that spirulina is a super food, which could improve various adult diseases and also correct nutritional defect states by the long-term intake of spirulina. Spirulina is also well known as a super food, which would be beneficial for pregnant women as well as for growing young ages and rehabilitation of patients. 

 On the other hand, the studies on the product development for spilulina were not so much progressed even in the advanced countries that only for tablets and some preparations of spirulina extract are available. At present, liquid form preparations such as drink or instant form for drink is not available even though higher demand for the liquid form of spirulina would be expected. It would be very convenient if we could easily mix spirulina powder with hot or cold water, or with milk however, sapirulina powder is not well dispersed in water sticking to spoon and glass wall. This property of spirulina is one of impeding factors limiting the wide distribution of spirulina for the improvement of human health. Using some artificial synthetic surfactant for the dispersion of spirulina in aqueous media will not be 

 recommended, since mixing such chemicals as artificial surfactant in food may results in harmful effects to human health. Additionally, a slightly bad smell and deep blue sticking to mouth and teeth induced repugnance toward the intake of spirulina. 

Background Art 

The known methods of destroying cell membranes in order to make water-soluble spirulina include (1) mechanical grinding with glass homogenizer, (2) destruction of cell membranes by supersonic wave treatment, and (3) dissolution of cells by successive treatments of various enzymes such as lysozyme and other digestive enzymes. However, the method (1) is inefficient for destroying cell membranes, hence low value for industrial application, the method (2) has a high opportunity of microbial contamination during long supersonic wave treatment time, and the method (3) is not only appropriate for popularization of drinks since the enzyme hydrolysate tastes repugnant, but also has many problems in connection with industrialization since the condition of enzyme reactions is optimal for contaminating microbial growth. 

 The present inventors tried to obtain denatured spirulina that will well disperse to aqueous media by changing the physical property of spirulina powder without mixing any foreign surfactant and using already known cell lysing process. This new cell denaturing process ensures no change of nutritional constituents of spirulina, thereby removing disagreeable smell and finding a way out of the repugnant appearance due to the deep blue color. 

Disclosure of Invention 

The present inventors could understand the reasons why the spirulina is not dispersed in aqueous media as followings : 1) Spirulina has hydrophobicity due to the lipoprotein in the cell membrane; 

2) Spirulina powder is surrounded by the micro bubbles of oxygen gas that has formed due to its active photosynthetic process. 

 3) As spirulina is an microorganism which is well grown in water of high salt concentration and when the spirulina is dispersed in distilled water, the cell membranes are destroyed due to osmotic pressure. Therefore, as proteins in cells are outflown, the cells can be uniformly suspended without addition of surfactant. 

 4) When the spirulina which is not suspended and floated in the entangled state each other is deaerated under reduced pressure, the microbubbles of oxygen gas is eliminated and uniform suspension is obtained/ 

5) The deep blue of the spirulina is due to chromoprotain called phycocyanin contained therein. 

 In order to combat to the above two obstructive factors it was felt that deaeration under the presence of non-artificial surfactant solution will be necessary. We know that spirulina is growing in the media of higher salt concentration. This fact suggest that isotonic salt concentration of spirulina must be very high 

Based on this understanding the inventors tried to rupture the cell membranes of spirulina by simply placing it in distilled water for a while. Fortunately, our assumption was exactly correct and we could observe that the deep blue of phycocyanin component of spirulina was leaking out from spirulina cell due to osmotic rupture of cell membranes by simply placing spirulina in distilled water. Phycocyanin pigment is chromprotein whose content in spirulina has been known to be more than 10% of total spirulina mass. After one to three hours, spirulina suspension turned out to be deep blue solution due to complete rupture of cell membranes. The solution was subjected to deaeration by reducing the pressure in a closed chamber to obtain the spirulina solution in which the cell debris must be completely impregnated with surface active chromoprotein. It is well known facts that proteins including chromoproteins in spirulina have surface-active property. 

 We found a remarkable fact that if this chromoprotein is denatured by heating to 70 to 100 C, the deep blue color changes to light blue and finally to rose pink depending on the 

 heating temperature and time length. Finally, we could obtain denatured spirulina powder by freeze-drying of the cell membrane ruptured spirulina solution. The denatured spirulina powder showed good solubility or dispersability in cold water, hence the invention was completely successful. 

 Meanwhile, an object of the present invention is to provide a denatured spirulina that is well suspended in water, tastes good, and changed in color to light blue or rose pink, by rupturing spirulina cell membrane with the treatments consisting of impregnation in distilled water, heat treatment, deaeration and finally freeze-drying process. 

 Sometimes, deaeration meets some troubles due to foaming under reduced pressure. 

This trouble could be easily managed by adding some low molecular alcohols as ethanol, propanol or butanol as defoaming agent in the deaeration step. 

 To the deaerated spirulina suspension, some additive agents selected from the lists of sweetening agents, flavoring agents, and preservative agents could be added to make such commercial products as liquid form preparations, tablets, or capsules.. 

 The denatured spirulina of the present invention may be added to foods or food additives. 

Best Mode for Carrying Out the Invention 

Followings are detailed description of embodiments of present invention. 

5g of spirulina was mixed with 100ml of distilled water and placed in a dark cool place for 1 hour to destroy the cell membranes of spirulina due to osmolytic mechanism. The spirulina slurry becomes blue due to leaking out of phycocyanin pigment. Resulting mixture was heated at 70 to 75 C for 10 minutes to reduce deep blue into light blue due to partial denaturation of phycocyanin chromoprotein. The mixture was then deaerated by reducing pressure in a closed chamber. As deaeration occurs, spirulina becomes a homogeneous suspension, which was then freeze-dried to obtain 5g of crumbly dry powder of spirulina. 

This spirulina powder does not contain any foreign materials, and except for the denaturation of the chromoprotein, no change or destruction has taken place in the nutrient compositions. 

Hygienically it will be safe, since any harmful microbes must be sterilized due to heat treatment during the invented process. The crumbly spirulina powder made in this way could be mixed well with water or milk, and the resulting homogeneous suspension did not taste unpleasant. The suspension lost the repugnant deep blue color and turned sky-blue or green depending on the depth of heat treatment. The unpleasant seaweed like smell diminished considerably and it was confirmed that spirulina was denatured to become a suitable material for the preparation of liquid form foods. 

 Example 2 > 

5g of spirulina was mixed well with 50ml of distilled water and treated as in Example 1 except that the heating time was shortened to 5 minutes, and were freeze-dried to obtain the final product. Resulting denatured spirulina showed same properties with that obtained by Example-1. 
 Example 3 > 

50g of spirulina was added to 50ml of purified water and was treated as in Example 2 except that a small amount of butanol was added immediately before deaeration to prevent foaming due to deaeration process. Resulting denatured spirulina showed similar properties as previous one. 

 Example 4 > 

50g of Spirulina was mixed with 50ml distilled water and was treated as in Example 2, except that a small amount of ethanol was added instead of butanol. The resulting denatured spirulina showed similar properties as that of previous one. 

50g of Spirulina were added to 50ml of purified water and were treated as in Example 1. Then a small amount of butanol was added and the resulting material was treated as in Example 2, and freeze-dried after deaeration to obtain 50g of denatured spirulina. 
 Example 6 > 

5g of Spirulina was mixed well with 100ml of distilled water, and placed in a dark cool place for 1 hour to destroy the cell membranes of spirulina. The chromoprotein pycocyanin leaked out of the cell membranes to turn deep blue. The resulting mixture was heated at 90 to 100  C for about 10 minutes to reduce blue color to light blue to rose pink due to denaturation of phycocyanin and spirulina became a homogeneous suspension, which was freeze-dried to obtain 5g of crumbly dry powder of spirulina. 

Denatured spirulina of Example 1 500mg

Starch 100mg

Lactose 100mg

Magnesium Sterate proper amount 

The above compositions were filled in a gelatin capsule using general capsule manufacturing methods. 

Denatured spirulina of Example 1 500mg

Starch 300mg

Lactose 200mg

Magnesium Sterate proper amount

Talc proper amount

The above compositions were made a tablet using general tablet manufacturing 

 methods. 

Denatured spirulina of Example 3 3g 

Inverted sugar 5g 

Sodium Alginate 50mg 

Sodium Benzoate proper amount 

Purified water proper amount 

The above compositions were filled in a brown bottle to manufacture a suspension using general suspension manufacturing methods. 

 Formulation example 4 > 

Milk l00ml 

Denatured spirulina of Example 1 3g 

The denatured spirulina was added to milk to manufacture spirulina-added milk. 

 Formulation example 5 > 

5 g of the denatured spirulina was added to 100 g of flour dough, to which yeast and other additives were added, and was mixed well and heated in the oven to manufacture the spirulina added bread containing denatured spirulina.. 

Industrial Applicability 

In this invention, spirulina is mixed well with small amount of distilled water to destroy the cell membrane by treatment with hypotonic osmolytic mechanism. The surface- active proteinous pigment of spirulina is leaked out of cell membrane to coat hydrophobic cell membranes. This mechanism enables the hydrophobic spirulina powder to become hydrophilic. After deaeration and freeze-drying process, denatured spirulina powder is 

 obtained. This denatured spirulina has several advantages in that spirulina specific seaweed like smell is seriously diminished, its deep blue color could be moderately changed and could be easily suspended to cold water. These denatured properties of spirulina will be suitable for the preparation of various liquid form foods.

Claims:

 CLAIMS 1. A denatured spirulina of being removed the unpleasant smell of spirulina, of maintaining its nutrients undestroyed, of being changed the unpleasant deep blue color to from light blue to rose pink, and of showing higher suspensible nature to cold water characterized in that spirulina is suspended in distilled or purified water to destroy its cell membranes by osmolytic treatment, so the chromoprotein phycocyanin leaks out of the cell membranes; chromoprotein in the spirulina is partially denatured by heating the resulting mixture; condensing, condensing under reduced pressure or finally freeze-dried the resulting mixture. 

 2. A denatured spirulina of being removed the unpleasant smell of spirulina, of maintaining its nutrients undestroyed, of being changed the unpleasant deep blue color to from light blue to rose pink and of showing higher suspensible nature to cold water characterized in that spirulina is suspended in distilled or purified water to destroy its cell membranes by osmolytic treatment, so the chromoprotein phycocyanin leaks out of the cell membranes; the mixture is deaerated by reducing pressure in a closed chamber; chromoprotein in the spirulina is partially denatured by heating the resulting mixture; condensing, condensing under reduced pressure or finally freeze-dried the resulting mixture. 

 3. A denatured spirulina of being removed the unpleasant smell of spirulina, of maintaining its nutrients undestroyed, of being changed the unpleasant deep blue color to from light blue to rose pink, and of showing higher suspensible nature to cold water of claim 1 or 2, wherein the spirulina is treated at from 60  C to 130 C. 

 4. A denatured spirulina of being removed the unpleasant smell of spirulina, of maintaining its nutrients undestroyed, of being changed the unpleasant deep blue color to from light blue to rose pink, and of showing higher suspensible nature to cold water of 

 claim 1 or 2, wherein a small amount of Cl-C4 lower alcohol is added to prevent foaming at the time of deaeration. 

 5. A food additive or food, to which denatured spirulina of being removed the unpleasant smell of spirulina, of maintaining its nutrients undestroyed, of being changed the unpleasant deep blue color to from light blue to rose pink, and of showing higher suspensible nature to cold water is added. 

 6. A manufacturing process for the preparation of denatured spirulina of being removed the unpleasant smell of spirulina, of maintaining its nutrients undestroyed, of being changed the unpleasant deep blue color to from light blue to rose pink, and of showing higher suspensible nature to cold water characterized in that spirulina is suspended in distilled or purified water to destroy its cell membranes by osmolytic treatment, so the chromoprotein phycocyanin leaks out of the cell membranes; chromoprotein in the spirulina is partially denatured by heating the resulting mixture; condensing, condensing under reduced pressure or finally freeze-dried the resulting mixture. 

 7. A manufacturing process for the preparation of denatured spirulina of being removed the unpleasant smell of spirulina, of maintaining its nutrients undestroyed, of being changed the unpleasant deep blue color to from light blue to rose pink, and of showing higher suspensible nature to cold water characterized in that spirulina is suspended in distilled or purified water to destroy its cell membranes by osmolytic treatment, so the chromoprotein phycocyanin leaks out of the cell membranes; the mixture is deaerated by reducing pressure in a closed chamber; chromoprotein in the spirulina is partially denatured by heating the resulting mixture; condensing, condensing under reduced pressure or finally freeze-dried the resulting mixture. 

 8. A manufacturing process for the preparation of denatured spirulina of being 

 removed the unpleasant smell of spirulina, of maintaining its nutrients undestroyed, of being changed the unpleasant deep blue color to from light blue to rose pink, and of showing higher suspensible nature to cold water of claim 6 or 7, wherein the spirulina is treated with heat at from 60 C to 130  C. 

 9. A manufacturing process for the preparation of denatured spirulina of being removed the unpleasant smell of spirulina, of maintaining its nutrients undestroyed, of being changed the unpleasant deep blue color to from light blue to rose pink, and of showing higher suspensible nature to cold water of claim 7, wherein a small amount of Cl-C4 lower alcohol is added to prevent foaming at the time of deaeration.
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Abstract:

THE PRESENT INVENTION RELATES TO THE FIELD OF COSMETIC EMULSIONS OF THE OIL-IN-WATER TYPE; IT CONTAINS AN EXTRACT OF A BLUE ALGAE (SPIRULINA MAXIMA, CYANOPHYCEAE) WHOSE EXCEPTIONALLY HIGH LEVEL OF ESSENTIAL PROTEINS ENDOWS IT WITH UNSUSPECTED DERMATOLOGICAL PROPERTIES. IT IS MORE PARTICULARLY INTENDED FOR THE TREATMENT OF DRY, DEVITALISED OR IRRITATED SKIN. IT ADDITIONALLY CONTAINS THE RANGE OF FAT-SOLUBLE VITAMINS INCLUDING THOSE OF THE NATURAL OIL OF MAIZE GERM WHICH CONSTITUTES ITS LIQUID-OIL PHASE. IT IS APPLIED REGULARLY, PURE.

Description:

 La prdsente invention se rapporte au domaine des ้mulsions cosmXtiques  du type huile-dans-l'eau obtenue เ l'aide d'un agent ้mulsifiant naturel, d'un saponoside et d'un extrait d'algue phytoplanctoninue  proche de la classe des bactXries  et qui est de la famille des Algues bleues ou cyanophycdes. 

 Les mulsions repr้sentent une part importante des produits dits cosm้tiques et la plupart des cr่mes en font partie.

 Ces cr่mes cosmdtiques  classiques peuvent souvent  justifier de propri้t้s hydratantes inde niables, mais elles n'ont pour leur majorit้ qu'un effet technique mXcaninue  en constituant un film protecteur sur l'้piderme qui diminue de ce fait sa ddshydratation.  D'autre part, elles utilisent bien souvent des huiles synth้tiques ou semi-synthdtiques  ainsi que des agents ้mulsionnants  de synthese qui prEsent-ent  des avantages ้conomiques inddniables  aux d้pens des qualit้s encore in้gal้es des substances d'origine naturelle.

 La pr้sente invention a pour objet une composition cosm้tique nouvelle เ base de produits d'origine exclusivement naturelle et d'un atomisat d'Algue bleue qui lui confire des propri้t้s pharmacologiques th้rapeuthiques incontestables.

 L'้mulsion ici propos้e est du type huile-dans-lteau  et comporte une phase eau (d้min้ralis้e),  une phase huile, ladite huile ้tant l'huile de Germe de mais,  un atomisat sec d'Algue bleue, ledit atomisat ้tant constitu้ de Spiruline ( Cyanophyc้es, Spirulina Maxima), d'un  agent ้mulsionnant naturel d'origine organique et animale, ledit agent ้tant le

S้rum dlAlbumins,  d'un saponoside d'origine  v้g้tale stabilis้, ledit saponoside ้tant la Gomme de Xanthane, dtun  conservateur at d'un parfum. 

 La cr่me est originale par l'utilisation exclusive de la Spiruline , encore inexploit้e en Europe en Cosm้tologie.

 L'extrait de Spiruline confire เ la crime  des caract้ristiques dermatologiques de toute premi่re importance. Nous allons apporter ici quelques informations compl้mentaires mettant en ้vidence les qualit้s biologiques de la Spiruline.

 Cette Algue Bleue (de  couleur blsu-vert)  est pr้sente en abondance dans les eaux alcalines des lacs, notamment au (toxique,  dans la vall้e de mexico  (Lac Texcoco) ainsi qu'au  

 Tchad (Lac Tchad). Elle est consomm้e traditionnellement par les-populations locales d'AmXrique,  d'Afrique et d'Extr๊me-Orisnt  ; cela est d้j่  une garantie r้elle et flagrante d'inocuit้. 
 Seul le Japon s'est intressX  r้cemment เ l'utilisation de la Spiruline en Cosm้tologie qui trouve donc sa place dans un domaine autre que l'aquaculture เ fins alimentaires.

Il est เ noter que le Japon fait une consommation annuelle de 50 (cinquante) Tonnes de Spiruline en Di้t้tique et en Cosm้tique.

 La Spirulina (Spirulina maxima) se pr้sente sous la forme d'un filament de 0,2 mm de longueur, elle est tr่s abondante dans la Biosphbre  et pr้sente de ce fait un int้r๊t commercial ้vident.

 Nous allons d้tailler la composition biochimique de l'atomisat sec de l'Algue-Bleue  et ses qualit้s remarquables d'application en dermatologie cosm้tique.

 La Spiruline croit par Photosynth่se et comporte . 70 % de prot้ines,  . 18 % de glucides, et hydrates de carbone divers  . 8% S de lipides  . 4 % de Vitamines et Pigments.

Ces proportions n'ont qu'une valeur d'estimations car les pourcentages varient en fonction de divers critbres  (origine g้ographique, nature du milieu aquatique de croissance, variations du climat etc...) - Les prot้ines de la Spiruline sont d'excellente qualit้ et

 comprennent pratiquement toute la gamme des Acides Amin้s

 indispensables. La r้partition des prot้ines de l'atomisat

 sec de la Spiruline est tr่s proche de celle du jaune d'oeuf

 de Pouie  (r้f้rence di้t้tique).

- Les lipides pr้sents sont essentiellement des acides gras

 insatur้s (acides ffiyristique,  Laurique, Alpha-LinolXnique). 

- Les vitamines sont tr่s int้ressantes car en grande quantit้
 .  Vitamines 8 ( B1, 82,  BS,  86, 812)
 .  Vitamine E

 .  Vitamine PP

 . Vitamins H  

 On notera un taux important d'azote organique, de l'ordre de 12 % ainsi que des traces de sels min้raux et de m้taux sous forme organique comme le Zinc.

 Nous pr้sentons ci-dessous un diagramme visualisant les proportions respectives de chacune des catXgories  cit้es plus haut.

Prot้ines

 ..  ......;.....  .  70  %
   4   <   ...  Vitamines

 Lipides  ....  /.8%  \  8%  (;lucides

   ภ
 Les prot้ines, les vitamines dont la Provitamine A (carot้noide),  les lipides insatur้s ont ้t้ test้s par les cosm้ticiens qui ont pu d้montrer leur action notable et tangible dans le m้tabloisme  g้n้ral de l'้piderme et plus particuli่rement dans l'anabolismE des cellules basales dans le m้ca-  nise  de r้g้n้rescence, les diverses vitamines B, PP et E sont indispensable เ la bonne sant้ des phan่res (peau, cheveux, ongles).Le zinc organique interviendrait comme clcatrisante 

 Nous allons maintenant donner quelques caract้risti-  ques physiques de l'xtrait  sec de Spirulina maxima qui fait la sp้cificit้ de l'mulsion cosm้tique propos้e : . PH pratiquement neutre de 7 เ 7,8.
. Densit้  d'environ 1,03 เ 200C . Indice de R6fraction  d'environ 1,39.
 D'un  point de vue plus sp้cialement pharmacologique l'analyse microbiologique  r้v่le : . Pr้sence de bact้ries : N้ant.

. Pr้sence de moisissures : N้ant.

In n'y a aucune trace de pesticides.  

 La phase Huile de l'้mulsion pr้sent้e est l'huile de germe de mais  tr่s riche en vitamines A et E aux propri้t้s dermatologiques bien connues.

 Les essais de conservation de la cr่me เ la spiruline propos้e ont montr้ la bonne stabilit้ de l'้mulsion dans le temps et la grande stabilit้-des propri้t้s pharmacologiques de l'atomisat phytoplanctonique. La cr่me reste -fluide,  homog่ne, sans grumeaux et s'้coule facilement de son conditionnement.

 Nous proposons maintenant la composition de la formule de la cr่me en indiquant les fournisssurs  de chacun de ses composants de base :

Extrait de Spiruline *  5 เ 10 %
Fournisseur : Alban mulla  International

Huile de germe de ruais  ................. 25 เ 30 %
Fournisseur : Sictia

Serum Albumine ....... ............................ 3 เ 5 %
Fournisseur : Solabia

Gomme de Xanthane 1 % 
Fournisseur : Kelco

Eau D้min้ralis้e et qsp ....................... 54 เ 66 %
Fournisseurs pour les

Conservateurs et Parfum : L.S.N. - Rohm  &  Haas  et mero.

  La qualit้ analytique et bact้riologique de chacun des produits est garantie aux normes officielles actuellement en vigueur.

 En r้sum้, nous pouvons dire que la pr้sente ้mulsion pr้sente un caract่re r้ellement nouveau en introduisant en cosm้tologie, une Algue bleue qui n'est encore qu'exploit้e en Agro-alimentaire et qui poss่de des ressources dermatologiques ้tonnantes et qui s'associe parfaitement เ une ้mulsion classique de type huile v้g้tale naturelle- dans - l'eau.

La cr่me pr้sent้e convient เ  tous les types de peaux mais est plus particuli่rement recommand้e aux peaux sensibles.

 On pourra consulter plus plus d'informations et เ titre de r้f้rence le brevet n  80  02506( Ainsi que l'additif) et les ouvrages de G. CLEMENT in Ann. Nutr. Alim.,1975 et de

G. SADA :Thesis, Cornwell  University, 1975. 
Claims:

 REVENDICATIONS

 1. Crime cosm้tique fluide de type ้mulsion huiledans-l'eau caract้ris้e par le fait quelle comporte une phase liquide : eau d้min้ralis้e et huile, une phase solide : un extrait de Spirulina iY:axima  (Algues bleues, Cyanophyc้es) sous forme d'un atomisat sec, un agent ้mulsionnant naturel d'origine animale, un agent sapog้nique, saponoside naturel v้g้tal, un conservateur et un parfum.

 2. Cr่me cosm้tique selon la revendication 1 caract้ris้e par le fait que l'atomisat de Spirulina lRlaxima  est en proportion comprise entre 5 et 10 %.
 3. Cr่me cosm้tique selon l'une  quelconque des re-  vendications 1 เ 2 caract้ris้e par le fait que la phase liquide huile est compos้e d'huile de germe de mais.

 4. Cr่me cosm้tique  selon l'une quelconque des revendications 1 เ 3 caract้ris้e par le fait que l'huile cit้e entre dans la composition dans une proportion de 25 เ 30 %0. 
 5. Cr่me cosm้tique selon l'une quelconque des revendications 1 เ 4 caract้ris้e par le fait que l'agent ้mulsionnant naturel d'origine animale est le s้rum Albumine en proportion de 3 เ  5 % 
 6. Cr่me cosm้tique selon l'une quelconque des revendications 1 เ 5 caract้ris้e par le fait qu'elle contient des adjuvants cosm้tiques teis que conservateur et parfum en une proportion n'exc้dant pas 0,65 %  (0,35 % pour le conservateur et 0,20 %  pour le parfum).

  7. Cr่me cosm้tique selon l'une quelconque des revendications 1 เ 6 caract้ris้e par le fait que l'atomisat de

Spirulina maxima utilis้ est parfaitement st้rile et exempt de toute forme de contaminations chimique et biologique.

 8.  Cr่me cosm้tique selon l'une quelconque des revendications 1 เ 7 caract้ris้e par le fait que l'agent saponoside d'origine v้g้tale est la Gomme de Xanthane en une proportion fix้e เ 1 %  maximum. 
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PROCESS FOR PREPARING A HYDROLYSATE OF SPIRULINA WHICH CAN BE ASSIMULATED TRANSCUTANEOUSLY, IN WHICH: IN AN EXTRACTOR, SPIRULINA IS SUBJECTED TO AN ETHANOL/ACETONE MIXTURE AND THEN TO AN ETHANOL/WATER MIXTURE; THE THIMBLE OF THE EXTRACTOR IS THEN IMMERSED IN A WATER/ALCOHOL SOLVENT BROUGHT TO THE BOIL; THE SOLVENT IS THEN EVAPORATED OFF IN AN OVEN AT 80 DEG C; THE EXTRACT OBTAINED IS HYDROLYSED WITH 6N HYDROCHLORIC ACID SOLUTION MAINTAINED AT 100 DEG FOR 24 HOURS; THE HYDROLYSATE IS FILTERED, FIRST THROUGH FILTER PAPER WHILE EXPOSED FREELY TO THE AIR, AND THEN UNDER VACUUM THROUGH A GLASS SINTER PROTECTED BY A SILICATE; DISTILLED WATER IS ADDED TO THE FILTRATE, WHICH IS THEN EVAPORATED.

Description:

Produits cosmetiques เ base de spiruline et leur procede  de pr้paration

 L'invention concerne l'application des algues bleues เ la cosm้tologie.

 Les algues bleues, ou spirulines, sont des algues microscopiques vivant dans certains lacs aux eaux alcalines riches en bicarbonate de soude.

 Elles sont longues d' environ 25  microns, pluricellulaires et se pr้sentent sous forme de filaments mobiles, non ramifies enroul้s en spirales d'environ 1 microns de diam่tre.

 Elles ont d้jเ ้t้ utilis้es dans la composition de produits alimentaires di้t้tiques en raison de leur haute teneur en acides amin้s, oligo-้l้ments  et vitamine Bol2. 
 Elles sont ้galement d้ja utilis้es en cosm้tologie sous forme de broyat. Mais sous cette forme, elles n'ont aucune action car elles ne sont pas assimilables เ l'้tat naturel par la voie transcutan้e.

 L'invention repose sur l'id้e d'utiliser un constituant des algues bleues connu pour ses propri้t้s de r้tention de l'eau, le rhamnosan, pour fabriquer des produits cosm้tiques ayant un effet de restauration et de conservation de la teneur en eau de la couche cornee de la peau de mani่re เ ้viter ou เ eliminer le dess่chement de cette derni่re.

 Dans ce but, il est n้cessaire d'้liminer des algues bleues ou spirulines, les substances s'opposant เ leur assimilation transcutan้e pour ne conserver que les substances actives assimilables par cette voie,  savoir le rhamnosan, les acides amin้s, les oligo้l้ments et la vitamine B12.
 Selon l'invention, on pr้pare de la mani่re suivante un hydrolysat de spiruline

 - La spiruline เ l'้tat naturel est soumise dans

 un extracteur au melange ้thanol-ac้tone pour

 l'elimination  des lipides  

 - puis le produit r้sultant est soumis dans

 l'extracteur au m้lange ้thanol-eau pour

 l'้limination de la fraction glycosanne

 - la cartouche de l'extracteur est alors plongee

 dans un solvant alcool-eau port้ เ ้bullition,

 qui absorbe la fraction rhamnosanne.

 Cette op้ration est de pr้f้rence renouvel้e trois fois par p้riodes d'environ 20 minutes entrecoup้es d'un refroidissement de la cartouche

Jusqu'เ temp้rature ambiante. On a constat้ qu'ainsi, on obtenait de meilleurs rendements.

 - Le solvant porteur est ensuite ้vapor้ dans une ้tuve เ 8 C. 

 - L'extrait obtenu est alors hydrolys้ par une solution d'acide chlorhydrique 6N maintenue เ l'  pendant 24 heures.

 - L'hydrolysat est soumis เ une double filtration

 une premiere filtration sur papier filtre เ
 l'air libre

 une seconde filtration sous viae sur verre

 fritt้ prot้g้ par un silicate, par exemple le

 silicate commercialis้ sous le nom de CELITE;

 - Le filtrat additonn้ d'eau distill้e est enfin ้vapor้ pour l'้limination de l'acide chlorhydrique.

 L'extrait de spiruline obtenu est assimilable par voie transcutan้e et peut entrer dans la composition des produits cosm้tiques ayant un effet de restauration et de conservation de la teneur en eau de la couche corn้e de la peau.

 De pr้f้rence, ces produits cosm้tiques auront une teneur en extrait de spiruline comprise entre 5 et 15%.
 A titre d'exemples non limitatifs sont donn้es ci-apr่s les compositions de quelques produits cosm้tiques  

Exemple n  1 : Creme

 lanoline anhydre ........... 6, gr.

 cholesterol ................... est  gr.

 vaseline codex ........................ 7,2 gr.

 cire d'abeilles........... 12,10 gr.

 tetraborate de sodium ,95 gr.

 buile d'amandes .......... 20.00 gr.

 huile de vaseline ............. 10,00 gr.

 buile de jojoba ................. 8,00 gr.

 hydrolysat de spiruline ... l, gr.

 parfum ....................... ,2 gr.

  eau distill้e q.s.p. 1 %
Exemple n @  2 . creme

 vaseline codex .............. 5, gr.

 cire d'abeilles ............... 3,  gr. 

 huile d'amandes ............ l, gr.

 huile de vaseline ............ 5, gr.

 huile de jojoba ................ 5, gr.

 conservateur ................... 0,3 gr.

 hydrolysat de spiruline ... gr.

 parfum.......................... 0,3 gr.

  eau distillee q.s.p. p. l; % 

Exemple n' 3 lotion

 alcool ้thylique ๅ  95' .... 20,00 gr.

 eau d'hamamelis ................ 12,00 gr.

 acide borique .............. ,5 gr.

 hydrolysat de spiruline ... 10,00 gr.

 parfum ............................ ,3 gr.

 eau distill้e q. s. p.  l   %  

Claims:

Revendications

 1. Proc้d้ de pr้paration d'un hydrolysat de spiruline assimilable par voie transcutanee  dans lequel:

 - dans un extracteur, la spiruline est soumise au m้lange ้thanol-ac้tone, puis au m้lange ้thanoleau,

 - la cartouche de l'extracteur est ensuite plong้e dans un solvant alcool-eau port้ เ ้bullition,

 - le solvant est alors ้vapor้ dans une ้tuve เ 80 C.

 - l'extrait obtenu est hydrolys้ par une solution d'acide chlorhydrique 6N maintenue a   ๎  pendant 24 heures,

 - l'hydrolysat est filtr้ d'abord เ l'air libre sur papier-filtre puis sous vide sur un verre fritt้ prot้g้ par un silicate,

 - le filtrat additionn้ d'eau distill้e est evapore.

 2. Proc้d้ selon la revendication 1, caract้ris้ en ce que le traitement de la cartouche d'extracteur dans le solvant alcool-eau s'effectue en trois p้riodes d'environ 2 minutes entrecoup้es d'un refroidissement de la cartouche Jusqu'S  temp้rature ambiante.

 3. Hydrolysat de spiruline obtenu par le proc้d้ selon l'une quelconque des revendications 1 ou 2.
 4. Produit cosm้tique, caract้ris้ en ce qu'il comporte entre 5 et 15 X  en poids d'hydrolysat de spiruline selon la revendication 3.
 5. Cr่me cosm้tique, caract้ris้e par la composition suivante

 lanoline anhydre ............. 6, gr.

 cholesterol ........................ ,8 gr.

 vaseline codex ....................... 7,2  gr.

 cire d'abeilles .................... 12,10 gr.

 tetraborate de sodium ,95 gr.  

 buile d'amandes .................... 20,00 gr.

 huile de vaseline .................. 10,00 gr.

 huile de jojoba ........... 8,ee  gr.

 hydrolysat de spiruline ... 10,00 gr.

 parfum ............................... 0,20 gr.

  eau distill้e q.s.p. 100 %
 6. Cr่me cosm้tique, caract้ris้e par la composition suivante

 vaseline codex .................. 5,00 gr.

 cire d'abeilles ........... 3,ee  gr.

 huile d'amandes ............... 10,00 gr.

 huile de vaseline ............. 5,00 gr.

 huile de jojoba ............... 5,00 gr.

 conservateur .................. 0,3 gr.

 hydrolysat de spiruline ... gr.

 parfum ........................ 0,3 gr.

 eau distill้e q.s.p. 100 %
 7. Lotion cosm้tique, caract้risee  par la composition suivante

 alcool ethylique เ 95  .... 20,00 gr.

 eau d'hamamelis ........... 12,00 gr.

 acide borique ............. 0,50 gr.

 hydrolysat de spiruline ... 10,00 gr.

 parfum ................... ,3  gr.

 eau distill้e q. s. p.  100 %  
137. IN172605 - 23/10/1993
AN IMPROVED PROCESS FOR THE PRODUCTION OF DRIED ALGAL BIOMASS FROM SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=IN172605&CY=ep&LG=en&DB=EPD

Inventor(s):
VENKATASUBBAN SESHADRI CHETPAT (--); VENKATRAMU UMESH BANGALORE (--)

Applicant(s):
NAT RES DEV (--); SHRI A M M MURUGAPPA CHETTIAR (--)

IP Class 4 Digits:
A01H; C12N; A01N

IP Class:
A01H13/00; C12N1/12; A01N63/02

Application Number:
IN1989DE00029 (19890116)

Priority Number:
IN1989DE00029 (19890116)

Family:
IN172605

138. IN184767 - 30/9/2000
AN IMPROVED PROCESS FOR THE EXTRACTION OF PHYCOCYANIN FROM THE ALGA SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=IN184767&CY=ep&LG=en&DB=EPD

Inventor(s):
SARDA RAVI [IN] (--); RAO SATHULURI RAMACHANDRA [IN] (--); RAVISHANKAR GOKARE ASWATHANARA [IN] (--)

Applicant(s):
COUNCIL SCIENT IND RES [IN] (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/00; A23L2/00

Application Number:
IN1995DE01358 (19950720)

Priority Number:
IN1995DE01358 (19950720)

Family:
IN184767

139. IN186297 - 28/7/2001
AN IMPROVED PROCESS FOR THE PREPARATION OF NATURALBLUE COLOURANT 'PHYCOCYANIN' FROM SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=IN186297&CY=ep&LG=en&DB=EPD

Inventor(s):
PILLAI MANOJ GOPALAKRISHNA (--); RAGHAVARAO KARUMANCHI SREESAIL (--); SREESAILA MALLIKARJUNA (--); JAYAPRAKASHAN SHANKARAMTHADATH (--); AJITHKUMAR THANKAPPAN (--); VENKATARAMAN LALGUDI VAIDYANAD (--); RAVISHANKAR GOKARAE ASWATHNARA (--)

Applicant(s):
COUNCIL SCIENT IND RES (--)

IP Class 4 Digits:
C09B

IP Class:
C09B61/00

Application Number:
IN1996DE02504 (19961115)

Priority Number:
IN1996DE02504 (19961115)

Family:
IN186297

140. IN186320 - 4/8/2001
A PROCESS FOR THE PRODUCTION OF DRIED ALGAL BIOMASS FROM SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=IN186320&CY=ep&LG=en&DB=EPD

Inventor(s):
UMESH BANGALORE VENKATRAMU (--)

Applicant(s):
NAT RES DEV (--)

IP Class 4 Digits:
A61K

IP Class:
A61K31/00

Application Number:
IN1997DE01598 (19970616)

Priority Number:
IN1997DE01598 (19970616)

Family:
IN186320

141. JP2000102364 - 11/4/2000
SPIRULINA FUNCTION-DEVELOPING FOOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP2000102364&CY=ep&LG=en&DB=EPD

Inventor(s):
YONEDA MINORU (--)

Applicant(s):
YONEDA MINORU (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/30

Application Number:
JP19980313880 (19980929)

Family:
JP2000102364

Abstract:

PROBLEM TO BE SOLVED: TO IMPROVE TWO INGESTION INHIBITING FACTORS OF A SPIRULINA FOOD IN WHICH EFFECT ON HEALTH HARDLY APPEARS BY CONTINUOUS INTAKE OF THE FOOD AND THE COLOR OF EXCREMENT BECOMES BLUE-GREEN BY THE INTAKE, THOUGH THE FOOD IS EXCELLENT IN NUTRITION AND FUNCTION.

SOLUTION: SPIRULINA WHICH HAS BEEN USED FOR FOOD FOR A LONG TIME IS COMPOUNDED WITH CEREAL VINEGAR, RICE VINEGAR, FRUIT VINEGAR, ETC., WHICH ARE EDIBLE VINEGAR TO PROVIDE THE OBJECTIVE SPIRULINA FUNCTION DEVELOPING FOOD CAPABLE OF SUFFICIENTLY UTILIZING NUTRITION AND FUNCTION OF SPIRULINA AND REDUCING THAT THE COLOR OF THE FOOD BECOMES BLUE-GREEN.

142. JP2000119548 - 25/4/2000
PRODUCTION OF YELLOW PIGMENT FROM SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP2000119548&CY=ep&LG=en&DB=EPD

Inventor(s):
ETO MIKIYOSHI (--)

Applicant(s):
TOKAI SANGYO KK (--)

IP Class 4 Digits:
C09B

IP Class:
C09B61/00

Application Number:
JP19980313923 (19981019)

Family:
JP2000119548

Abstract:

PROBLEM TO BE SOLVED: TO PRODUCE A YELLOW PIGMENT HAVING A BRIGHT COLOR TONE FROM SPIRULINA BY A SIMPLE METHOD.

SOLUTION: THIS METHOD FOR PRODUCING THE OBJECTIVE YELLOW PIGMENT COMPRISES THE FIRST STEP OF EXTRACTING PIGMENT COMPONENT CONTAINING YELLOW PIGMENT BY SUSPENDING DRIED POWDER OF SPIRULINA IN WATER, THE SECOND STEP OF FILTERING THE EXTRACT SOLUTION OBTAINED BY THE FIRST STEP AND SEPARATING TO A SUSPENSION CONTAINING BLUE PIGMENT, CHLOROPHYLL AND CELL RESIDUE AND AN EXTRACT SOLUTION IN WHICH YELLOW PIGMENT IS EXTRACTED AND THE THIRD STEP OF DRYING THE FILTERED SOLUTION CONTAINING YELLOW PIGMENT EXTRACTED IN THE SECOND STEP.

143. JP2000154333 - 6/6/2000
PRODUCTION OF PIGMENT FROM ALGA OF GENUS SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP2000154333&CY=ep&LG=en&DB=EPD

Inventor(s):
ETO MIKIYOSHI (--)

Applicant(s):
TOKAI SANGYO KK (--)

IP Class 4 Digits:
C09B

IP Class:
C09B61/00

Application Number:
JP19980346653 (19981120)

Family:
JP2000154333

Abstract:

PROBLEM TO BE SOLVED: TO PROVIDE A METHOD FOR PRODUCING A PIGMENT FROM AN ALGA OF THE GENUS SPIRULINA BY WHICH A BLUE PIGMENT CAN READILY BE PRODUCED FROM THE ALGA OF THE GENUS SPIRULINA BY IMPROVING THE CONVENTIONAL METHOD FOR PRODUCTION, EVEN A YELLOW PIGMENT OF A BRIGHT HUE CAN BE PRODUCED ACCORDING TO A SIMPLE METHOD AND THE BLUE PIGMENT AND THE YELLOW PIGMENT CAN SIMULTANEOUSLY BE PRODUCED BY PRODUCTION AT A TIME.

SOLUTION: THIS METHOD FOR PRODUCING A PIGMENT FROM AN ALGA OF THE GENUS SPIRULINA COMPRISES A FIRST STEP FOR SUSPENDING A DRIED POWDER OF THE ALGA OF THE GENUS SPIRULINA IN WATER AND EXTRACTING COMPONENTS OF A BLUE PIGMENT AND A YELLOW PIGMENT, A SECOND STEP FOR FILTERING AN EXTRACTED LIQUID OBTAINED BY THE FIRST STEP AND SEPARATING THE EXTRACTED LIQUID INTO A SUSPENSION CONTAINING THE COMPONENT OF THE BLUE PIGMENT, CHLOROPHYLL AND CELL RESIDUES AND AN EXTRACTED LIQUID CONTAINING THE COMPONENT OF THE YELLOW PIGMENT EXTRACTED THEREIN, A THIRD STEP FOR DRYING THE FILTRATE OBTAINED IN THE SECOND STEP AND CONTAINING THE COMPONENT OF THE YELLOW PIGMENT EXTRACTED THEREIN AND PROVIDING THE YELLOW PIGMENT, A FOURTH STEP FOR SEPARATING THE SUSPENSION PREPARED IN THE SECOND STEP AND CONTAINING THE COMPONENT OF THE BLUE PIGMENT, CHLOROPHYLL AND CELL RESIDUES INTO A WATER-SOLUBLE COMPONENT OF THE BLUE PIGMENT AND A WATER-INSOLUBLE COMPONENT OF THE CHLOROPHYLL AND THE CELL RESIDUES AND A FIFTH STEP FOR DRYING THE BLUE PIGMENT, OBTAINED IN THE FOURTH STEP AND AFFORDING THE BLUE PIGMENT.

144. JP2000253853 - 19/9/2000
FUNCTIONAL SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP2000253853&CY=ep&LG=en&DB=EPD

Inventor(s):
YONEDA MINORU (--)

Applicant(s):
YONEDA MINORU (--)

IP Class 4 Digits:
A23L; C12N

IP Class:
C12N1/12; A23L1/30

Application Number:
JP19990103079 (19990305)

Family:
JP2000253853

Abstract:

PROBLEM TO BE SOLVED: TO PROVIDE A SPIRULINA FOOD ENCOURAGING CONTINUOUS INTAKE BY MAKING MANIFESTATION OF ITS EFFECTS A WAKED, SINCE INTAKE OF THE FOOD TENDS TO BE STOPPED BECAUSE OF OTHERWISE UNCLEAR MANIFESTATION OF ITS EFFECTS DURING THE INITIAL STAGE OF STARTING INTAKE.

SOLUTION: THIS SPIRULINA FOOD IS OBTAINED BY TREATING THE COMMON DRIED SPIRULINA POWDER, IMMERSED IN ALCOHOL, WITH ULTRASONIC WAVES, AND BLENDING IT WITH THE DRIED SPIRULINA POWDER, TO GIVE THE FOOD A FUNCTION OF MANIFESTING ITS EFFECTS IN A RELATIVELY SHORT TIME OF PERIOD.

145. JP2001061452 - 13/3/2001
ENZYMOLYZED AND FERMENTED SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP2001061452&CY=ep&LG=en&DB=EPD

Inventor(s):
YONEDA MINORU (--)

Applicant(s):
YONEDA MINORU (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/48; A23L1/30

Application Number:
JP19990277302 (19990824)

Family:
JP2001061452

Abstract:

PROBLEM TO BE SOLVED: TO OBTAIN A FOOD CAPABLE OF MORE ACTUALIZING THE FUNCTIONAL EXHIBITION OF A SPIRULINA FOOD POOR IN EXPRESSION OF CONSCIOUSNESS OF AN IMPROVEMENT IN PHYSICAL CONDITIONS BY INGESTION THEREOF THOUGH THE HISTORY OF INGESTION IS LONG AND EVALUATION IN ASPECTS OF SAFETY AND NUTRITION IS HIGH.

SOLUTION: THIS FOOD IS OBTAINED BY ENZYMOLYZING A CONVENTIONAL SPIRULINA FOOD, I.E., A SPIRULINA DRIED POWDER WITH A DIGESTIVE ENZYME AND FURTHER FERMENTING THE RESULTANT ENZYMOLYZED PRODUCT. THEREBY, THE RATIO OF UTILIZATION IN BODIES CAN BE IMPROVED BY INGESTING THE FOOD.

146. JP2001190244 - 17/7/2001
METHOD FOR PRODUCING BLUE COLORING MATTER FROM SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP2001190244&CY=ep&LG=en&DB=EPD

Inventor(s):
ETO MIKIYOSHI (--)

Applicant(s):
TOKAI SANGYO KK (--)

IP Class 4 Digits:
A23L; C09B

IP Class:
C09B61/00; A23L1/275

Application Number:
JP20000037237 (20000111)

Family:
JP2001190244

Abstract:

PROBLEM TO BE SOLVED: TO PROVIDE THE SUBJECT METHOD CAPABLE OF EASILY PRODUCING A BLUE COLORING MATTER FROM SPIRULINA THROUGH A SIMPLE WAY USING AN ION EXCHANGE RESIN.

SOLUTION: THIS METHOD FOR PRODUCING A BLUE COLORING MATTER IS CHARACTERIZED BY COMPRISING THE FOLLOWING PROCESSES: THE FIRST PROCESS THAT THE DRIED POWDER OF SPIRULINA IS SUSPENDED IN WATER TO MIX WITH AN ION EXCHANGE RESIN, AND A SOLUBLE PROTEIN CONTAINING PHYCOCYANIN TO BE THE BLUE COLORING MATTER IS BOUND TO THE ION EXCHANGE RESIN; THE SECOND PROCESS THAT THE ION EXCHANGE RESIN BOUND WITH THE SOLUBLE PROTEIN IS WASHED WITH WATER USING A FILTER WITH A MESH ENOUGH TO HOLD THE ABOVE ION EXCHANGE RESIN; THE THIRD PROCESS THAT AN AQUEOUS SOLUTION SHOWING BLUE COLOR IS COLLECTED THROUGH SEPARATING THE SOLUBLE PROTEIN FROM THE ABOVE ION EXCHANGE RESIN BY USING AN ELUENT, THE FOURTH PROCESS THAT THE AQUEOUS SOLUTION OBTAINED IN THE THIRD PROCESS IS EVAPORATED TO DRYNESS TO OBTAIN THE OBJECTIVE BLUE COLORING MATTER AS BLUE POWDER.

147. JP2003313452 - 6/11/2003
SPIRULINA GRANULE AND ITS MANUFACTURING METHOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP2003313452&CY=ep&LG=en&DB=EPD

Inventor(s):
TAROUDA HIROYUKI (--); ANZAI HIDEYUKI (--)

Applicant(s):
DAINIPPON INK and CHEM INC (--)

IP Class 4 Digits:
A23L; C09B

IP Class:
A23L1/30; C09B61/00; C09B67/02

Application Number:
JP20020117638 (20020419)

Family:
JP2003313452

Abstract:

PROBLEM TO BE SOLVED: TO PROVIDE A SPIRULINA GRANULE WHICH HAS NO FLAVOR AND ODOR CHARACTERISTIC OF THE SPIRULING, NEITHER SWELLS IN THE MOUTH NOR ADHERES TO THE TEETH AND TONGUE, AND IS EASY TO EAT, AND ITS MANUFACTURING METHOD.

SOLUTION: THE SPIRULINA GRANULE HAS A TIME OF 120 TO 1,500 SEC FOR REACHING 95% OF THE END POINT OF CHANGE IN ELECTRICAL CONDUCTIVITY OF WATER WHEN 0.2 G OF THE GRANULE IS PUT UNDER STIRRING INTO 200 ML OF WATER AT 30 DEG.C HAVING AN ELECTRICAL CONDUCTIVITY OF 1 MU S/CM OR LOWER, AND THE CHANGE IN ELECTRICAL CONDUCTIVITY OF THE WATER IS MEASURED. THE METHOD FOR MANUFACTURING THE GRANULE COMPRISES KNEADING A DRY POWDER WITH WATER, GRANULATING THE KNEADED MATERIAL, DRYING IT AND REGULATING THE PARTICLE SIZE OF THE GRANULE.

148. JP2004081206 - 18/3/2004
METHOD FOR PROCESSING SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP2004081206&CY=ep&LG=en&DB=EPD

Inventor(s):
SAKAKIBARA MASAKI (--); FUKUDA YOSHIJI (--); SEKIYA AKIKO (--); NISHIBASHI HIDEJI (--); HIRABASHI TOMOHIRO (--)

Applicant(s):
DAINIPPON INK and CHEM INC (--)

IP Class 4 Digits:
A23L; C12N

IP Class:
C12N1/12; A23L1/30

Application Number:
JP20030179416 (20030624)

Family:
JP2004081206

Abstract:

PROBLEM TO BE SOLVED: TO PROVIDE A METHOD FOR PROCESSING SPIRULINA, CAPABLE OF GIVING THE SPIRULINA WHICH IS SUITABLY USED FOR FOOD AND DRINK, IS DECREASED IN ODOR AND TASTE PECULIAR TO ITSELF, AND SCARCELY HAS VARIOUS BACTERIA.

SOLUTION: THIS METHOD FOR PROCESSING THE SPIRULINA COMPRISES MIXING, PREFERABLY, THE RAW SPIRULINA WITH PRELIMINARILY CULTURED LACTIC ACID BACTERIA TO FORM A MIXTURE, CULTURING THE LACTIC ACID BACTERIA CONTAINED IN THE MIXTURE BY KEEPING THE MIXTURE IN A WET STATE OR IN WATER, AND DRYING AND POWDERING THE SPIRULINA AFTER THE CULTURING.

149. JP2171167 - 2/7/1990
PRODUCTION OF ALGAL EXTRACT OF GENUS SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP2171167&CY=ep&LG=en&DB=EPD

Inventor(s):
NAKAYAMA KOJI (--); others: 01 (--)

Applicant(s):
IDEMITSU KOSAN CO LTD (--)

IP Class 4 Digits:
A23L; C12N; B01D

IP Class:
C12N1/12; A23L1/48; B01D11/02

Application Number:
JP19880321992 (19881222)

Family:
JP2171167

Abstract:

PURPOSE:TO EFFICIENTLY OBTAIN AN EXTRACT CONTAINING MUCH ACTIVE INGREDIENTS, SUCH AS VITAMINS, UNDER MILD CONDITIONS BY TREATING CRUSHED ALGAL BODIES OF THE GENUS SPIRULINA IN THE PRESENCE OF ALCOHOLS AND SACCHARIDES, ETC. 

CONSTITUTION:CRUSHED ALGAL BODIES OF THE GENUS SPIRULINA ARE SUBJECTED TO EXTRACTION TREATMENT IN THE PRESENCE OF ALCOHOLS (PREFERABLY ETHANOL) AND SACCHARIDES (PREFERABLY SUCROSE) OR SUGARALCOHOLS (E.G. SORBITOL OR MANNITOL) TO AFFORD THE OBJECTIVE EXTRACT. FURTHERMORE, THE EXTRACTION TREATMENT IS PREFERABLY CARRIED OUT BY EXTRACTING THE ALGAL BODIES OF THE GENUS SPIRULINA WITH THE ALCOHOLS IN AN AMOUNT OF 2-10 PTS.WT. BASED ON 1 PT.WT. ALGAL BODIES IN A DRY STATE AND THE SACCHARIDES OR SUGARALCOHOLS IN AN AMOUNT OF 1-10 PTS.WT. BASED ON 1 PT.WT. ALGAL BODIES IN THE DRY STATE.

150. JP3254674 - 13/11/1991
CULTIVATION OF BLUE-GREEN ALGA OF GENUS SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP3254674&CY=ep&LG=en&DB=EPD

Inventor(s):
MANABE EICHI (--); others: 02 (--)

Applicant(s):
ONODA CEMENT CO LTD (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
JP19900049421 (19900302)

Family:
JP3254674

Abstract:

PURPOSE:TO CULTURE THE SUBJECT BLUE-GREEN ALGA USEFUL AS A RAW MATERIAL OF FUNCTIONAL FOOD BY INCREASING GAMMA-LINOLENIC ACID ACCUMULATED IN THE ALGA WITH FURTHER ADDING AMMONIUM SALT TO A MEDIUM AT LOGARITHMIC GROWING STAGE THEREOF IN A CULTIVATION USING A SPECIFIC INORGANIC LIQUID MEDIUM. 

CONSTITUTION:A BLUE-GREEN ALGA OF GENUS SPIRULINA IS CULTURED IN AN INORGANIC LIQUID MEDIUM CONTAINING NITRATE OF ALKALI METAL AS AN N-SOURCE AND AMMONIUM SALT IS FURTHER ADDED TO THE MEDIUM AT A LOGARITHMIC GROWING STAGE OF THE BLUE- GREEN ALGA TO CULTURE THE OBJECTIVE BLUE-GREEN ALGA. BESIDES, SAID BLUE-GREEN ALGA IS ONCE HARVESTED DURING A PERIOD FROM MIDDLE STAGE TO FINAL STAGE IN THE LOGARITHMIC GROWING STAGE AND BLUE-GREEN ALGA HARVESTED AT THE NEXT TIME IS PREFERABLY CULTURED AGAIN IN A MEDIUM CONTAINING AMMONIUM SALT.

151. JP4278066 - 2/10/1992
SPIRULINA-CONTAINING CAPSULE FOOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP4278066&CY=ep&LG=en&DB=EPD

Inventor(s):
SAKAI EIJI (--)

Applicant(s):
HERUSU EIDO:KK (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/48; A23L1/302

Application Number:
JP19910057632 (19910301)

Family:
JP4278066

Abstract:

PURPOSE:TO OBTAIN A CAPSULE FOOD COMPRISING A USEFUL ACTIVE INGREDIENT DERIVED FROM SPIRULINA AND A LIPOSOLUBLE VITAMIN, ESPECIALLY WHOLE WATER-SOLUBLE AND LIPOSOLUBLE VITAMINS, HAVING EXCELLENT SHELF STABILITY, READY HANDLING AND ADMINISTRATION. 

CONSTITUTION:A FAT AND OIL DISPERSION COMPRISING A MIXTURE OF 10-40% SPIRULINA RAW POWDER AND/OR 0.1-20% SPIRULINA HOT WATER EXTRACT AND 50-99.9% LIPOSOLUBLE VITAMIN AND/OR PRECURSOR THEREOF AS A MAIN INGREDIENT IS WRAPPED WITH A CAPSULE TO GIVE A SPIRULINA-CONTAINING CAPSULE FOOD.

152. JP52021336 - 17/2/1977
COSMETIC UTILIZING SPIRULINA ALGA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP52021336&CY=ep&LG=en&DB=EPD

Inventor(s):
others: 01 (--); HASEBE NOBUYASU (--)

Applicant(s):
KANTO TAALE SEIHIN KK (--)

IP Class 4 Digits:
A61K; C07G

IP Class:
A61K7/00; C07G17/00

Application Number:
JP19750097790 (19750812)

Family:
JP52021336

Abstract:

PURPOSE:A COSMETIC UTILIZING COMPONENTS WITH COSMETIC ACTION CONTAINED IN SPIRULINA ALGA.

153. JP52031836 - 10/3/1977
BEAUTY PACKS CONTAINING SPIRULINA PLATENSIS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP52031836&CY=ep&LG=en&DB=EPD

Inventor(s):
others: 02 (--); YOSHIDA RYUZO (--)

Applicant(s):
YOSHIDA RYUZO (--)

IP Class 4 Digits:
A61K

IP Class:
A61K7/00

Application Number:
JP19750108440 (19750905)

Family:
JP52031836

Abstract:

PURPOSE:COSMETICS WHICH ACTIVATE METABOLIC ACTIVITY OF THE SKIN BY THE ABSORPTION OF WATER AND NUTRIENTS IN THE KERATINOUS LAYER THEREOF.

154. JP52081286 - 7/7/1977
CULTIVATION OF SPIRULINA SEAWEED

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP52081286&CY=ep&LG=en&DB=EPD

Inventor(s):
YAMADA KUNIKAZU (--); WATANABE YOSHIHISA (--); KUBOTA TAKEKO (--)

Applicant(s):
SEKISUI CHEMICAL CO LTD (--)

IP Class 4 Digits:
A01G

IP Class:
A01G33/00

Application Number:
JP19750153800 (19751222)

Priority Number:
JP19750153800 (19751222)

Family:
JP52081286

155. JP53122568 - 26/10/1978
SPIRULINA GRASSSSUPPLEMENTED ARTIFICIAL EDIBLE MATTERS FOR ANIMALS ETC

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP53122568&CY=ep&LG=en&DB=EPD

Inventor(s):
KURAUDEIO SANCHIRAN SANSHIE (--)

Applicant(s):
SOUSA TESUKOKO SA (--)

IP Class 4 Digits:
A23K

IP Class:
A23K1/00; A23K1/18

Application Number:
JP19770093723 (19770804)

Priority Number:
JP19770093723 (19770804)

Family:
JP53122568

156. JP55156576 - 5/12/1980
DRINK CONTAINING SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP55156576&CY=ep&LG=en&DB=EPD

Inventor(s):
MIYAJI NOBUYUKI (--)

Applicant(s):
MIYAJI NOBUYUKI (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/30; A23L2/00

Application Number:
JP19790065010 (19790528)

Family:
JP55156576

Abstract:

PURPOSE:TO TITLED DRINK EASY TO DRINK AND STABLE FOR A LONG TIME, HAVING HIGH NUTRITIVE VALUE, OBTAINED BY EXTRACTING ONLY THE WATER-SOLUBLE COMPONENT OF SPIRULINA, FOLLOWED BY SUBJECTING THE SOLUTION CONTAINING THE EXTRACT TO STERILIZATION UNDER HEATING. 
CONSTITUTION:ONLY THE WATER-SOLUBLE COMPONENT OF SPIRULINE IS EXTRACTED, PREFERABLY SPIRULINA IS SUSPENDED IN WATER; AND FINELY DIVIDED PRODUCTS OBTAINED BY ULTRASONIC TREATMENT OF THE SUSPENSION TO CAUSE THE DESTRUCTION OF CELLS OR BY OTHER METHOD ARE DISPERSED UNIFORMLY IN THE EXTRACTED LIQUID. ABOUT 50-65WT% OF A MONOSACCHARIDE OR DISACCHARIDE, E.G., GRAPE SUGAR, SUCROSE, SORBITOL, MALT SUGAR, LACTOSE, ETC. IS ADDED TO THE LIQUID TO PREVENT DEGENERATION AND TO CONTINUE UNIFORM DISPERSION FOR A LONG TIME, AND, IF NECESSARY, AN EMULSIFYING AGENT, SPICE, ETC. ARE ADDED. THE PREPARED LIQUID IS SUBJECTED TO STERILIZATION UNDER HEATING TO GIVE THE DESCIRED DRINK.

157. JP56068388 - 9/6/1981
PRODUCTION OF CELL BODY OF SPIRULINA ALGAE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP56068388&CY=ep&LG=en&DB=EPD

Inventor(s):
YANAGIMOTO MASAKATSU (--)

Applicant(s):
NORIN SUISANSYO SHOKUHIN SOGO KENKYUSHO (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
JP19790145716 (19791110)

Family:
JP56068388

Equivalent:
JP1111955C; JP57005512B

Abstract:

PURPOSE:SPIRULINA ULTRAMAXIMA IS INOCULATED IN A CULTURE MEDIUM TO PRODUCE INEXPENSIVELY AND EFFICIENTLY CELL BODIES OF SPIRULINA USED AS A SUBSTITUENT FOR CHLORELLA PROTEIN. 

CONSTITUTION:A NOVEL KIND OF SPIRULINA, SPIRULINA ULTRAMAXIMA, IS INOCULATED IN A CLUTURE MEDIUM AND CULTURED TO PRODUCE CELL BODIES OF SPIRULINA ALGAE. THE CULTURE MEDIUM PREFERABLY CONTAINS SODIUM BICARBONATE AS THE MAJOR COMPONENT AND THE CULTURE IS CONDUCTED UNDER CONDITIONS OF 8-12PH. THE CELL BODIES OF SPIRULINA CAN BE PRODUCED MORE EFFICIENTLY AND INEXPENSIVELY THAN CONVENTIONAL SPECIES AND THE APPLICATION IN A WIDE RANGE OF FIELDS CAN BE EXPECTED.

158. JP59106275 - 19/6/1984
VINEGARED SPIRULINA AND HEALTH FOOD CONTAINING THE SAMEAS AN ACTIVE INGREDIENT

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP59106275&CY=ep&LG=en&DB=EPD

Inventor(s):
others: 02 (--); YUUCHI SHIGERU (--)

Applicant(s):
OOSAKA YAKUHIN KENKYUSHO:KK (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/34

Application Number:
JP19820216352 (19821209)

Family:
JP59106275

Abstract:

PURPOSE:DRIED SPIRULINA, A KIND OF BLUE-GREEN ALGAE, IS IMPREGNATED WITH VINEGAR AND DRIED TO GIVE VINEGARED SPIRULINA USED AS A HEALTH FOOD. 

CONSTITUTION:DRIED SPIRULINA, A KIND OF BLUE-FREEN ALGAE, IS IMPRENGATED WITH VINEGAR BY SIMPLY MIXING HOMOGENEOUSLY CRUSHED AND DRIED SPIRULINA WITH VINEGAR, OR PREFERABLY BY IMPREGNATING HOMOGENEOUSLY CRUSHED PRODUCT OF DRIED SPIRULINA WITH VINEGAR AT ROOM TEMPERATURE FOR 2-30 DAYS. THE VINEGAR-IMPREGNATED SPIRULINA IS DRIED NATURALLY OR WITH HOT AIR AT 55-60 DEG.C UNTIL THE SMELL OF VINEGAR DISAPPEARS. THE RESULTANT DRIED SPIRULINA IS CRUSHED AGAIN INTO AN APPROPRIATE SIZE OR IT MAY BE DRIED AGAIN WITH HOT AIR AFTER CRUSHING. THE DRIED SPIRULINA USED AS A RAW MATERIAL IS COMMERCIALLY AVAIABLE OR PREPARED BY COLLECTING, WASHING WITH WATER, SPRAY-DRYING AND PULPERIZING NATURALLY OR ARTIFICIALLY GROWN SPIRULINA.

159. JP59213386 - 3/12/1984
CULTIVATION OF SPIRULINA BELONGING TO CYANOPHYCEAE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP59213386&CY=ep&LG=en&DB=EPD

Inventor(s):
KANESHIRO KIYOO (--)

Applicant(s):
RIYUUKIYUU SEKIYU KK (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
JP19830087294 (19830517)

Family:
JP59213386

Equivalent:
JP1700341C; JP3063349B

Abstract:

PURPOSE:TO CARRY OUT THE MASS CULTIVATION OF SPIRULINA WHICH IS AN ALGA BELONGING TO CYANOPHYCEAE, IN HIGH EFFICIENCY, BY ADDING SODIUM BICARBONATE, SODIUM CHLORIDE AND SODIUM NITRATE TO THE RESIDUAL LIQUID OF METHANE FERMENTATION AND CULTURING THE ALGA IN THE MIXTURE. 

CONSTITUTION:THE RESIDUAL LIQUID OF METHANE FERMENTATION IS FILTERED, AND THE FILTRATE IS ADDED WITH ABOUT 0.8% SODIUM BICARBONATE, ABOUT 0.1% SODIUM CHLORIDE AND ABOUT 0.2% SODIUM NITRATE TO OBTAIN THE CULTURE LIQUID. THE LIQUID IS STERILIZED AND INOCULATED WITH SPIRULINA, AND THE ALGA IS CULTURED IN AN INCUBATOR AT ABOUT 30 DEG.C UNDER THE LIGHT IRRADIATION OF 3-4K-LUX FOR 8HR A DAY. AFTER THE CULTIVATION FOR ABOUT 30 DAYS, ABOUT 0.7G OF THE DRIED CELL OF THE SPIRULINA IS OBTAINED PER 1 LITER OF THE CULTURE LIQUID.

160. JP60221034 - 5/11/1985
FAT OR OIL COMPOSITION CONTAINING EDIBLE ALGA OF GENUS SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP60221034&CY=ep&LG=en&DB=EPD

Inventor(s):
others: 01 (--); WATANABE KAZUHIRO (--)

Applicant(s):
KAZUHIRO WATANABE (--); others: 01 (--)

IP Class 4 Digits:
A23D

IP Class:
A23D5/00

Application Number:
JP19840075163 (19840416)

Family:
JP60221034

Abstract:

PURPOSE:THE TITLED COMPOSITION, OBTAINED BY DISPERSING DRIED POWDER OF ALGA OF THE GENUS SPIRULINA, FREE FROM BAD SMELL UNIQUE TO THE ALGA OF THE GENUS SPIRULINA, AND SUITABLE FOR NUTRIENT SUPPLEMENTARY FOOD CONTAINING VITAMINS, ETC., OR A PROCESSED FOOD, E.G. RAW MATERIAL FOR MARGARINE. 

CONSTITUTION:A FAT OR OIL COMPOSITION OBTAINED BY DISPERSING PREFERABLY <=40WT% DRIED POWDER OF AN ALGA OF THE GENUS SPIRULINA, PREFERABLY HAVING <=0.1MM. PARTICLE DIAMETER IN A FAT OR OIL HAVING >=1,000CP, PREFERABLY 1,000- 2,000CP VISCOSITY AT 20 DEG.C.

161. JP61111671 - 29/5/1986
SPIRULINA-CONTAINING FOOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP61111671&CY=ep&LG=en&DB=EPD

Inventor(s):
others: 02 (--); IIDA SEIICHI (--)

Applicant(s):
SUNSTAR INC (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/48

Application Number:
JP19840233497 (19841105)

Family:
JP61111671

Abstract:

PURPOSE:TO OBTAIN A SOLID FOOD HAVING STABLY KEPT BETA-KAROTENE OF SPIRULINA, IMPROVED FLAVOR AND TASTE, COMPRISING SPIRULINA AS A MAIN COMPONENT, BY BLENDING SPIRULINA-CONTAINING GRANULES WITH ASCORBIC ACID-CONTAINING GRANULES HARDER THAN THEM. 

CONSTITUTION:SPIRULINA-CONTAINING GRANULES HAVING 0.6-1.0KG/CM<2> HARDNESS, PREFERABLY 20-42 MESHES PARTICLE SIZE, AND 30-90WT% SPIRULINA ARE PREPARED. SEPARATELY, ASCORBIC ACID-CONTAINING GRANULES HARDER THAN THE GRANULES, HAVING 0.8-1.4KG/CM<2> HARDNESS, PREFERABLY 20-42 MESHES PARTICLE SIZE AND 10-30WT% ASCORBIC ACID ARE PREPARED. BOTH THE GRANULES ARE BLENDED IN A WEIGHT RATIO OF 1:2-2:1, AND OPTIONALLY COMPRESSION MOLDED INTO A TABLET, LAMELLAR, OR BAR SHAPE, ETC.

162. JP61146173 - 3/7/1986
SPIRULINA DRIED FOOD AND PRODUCTION THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP61146173&CY=ep&LG=en&DB=EPD

Inventor(s):
others: 02 (--); ATSUMI HIDEKI (--)

Applicant(s):
DAINIPPON INK and CHEM INC (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/48

Application Number:
JP19840266832 (19841218)

Family:
JP61146173

Abstract:

PURPOSE:TO OBTAIN THE TITLED EASILY EDIBLE FOOD HAVING IMPROVED TEXTURE AND HIGH NUTRITIVE VALUE, WHILE SUPPRESSING SPECIFIC ADHESION AND AN UNPLEASANT SMELL, BY BLENDING AN ALGA BELONGING TO THE GENUS SPIRULINA WITH A GELATINIZED OR PASTED POLYSACCHARIDE, AND DRYING THE BLEND. 

CONSTITUTION:A ALGA (PREFERABLY SPIRULINA PLATENSIS, ETC.) BELONGING TO THE GENUS SPIRULINA IS BLENDED WITH 0.1-10WT% (BASED) GELATINIZED OR PASTED POLYSACCHARIDE (PREFERABLY STARCH), AND DRIED BY SPRAY DRYING, OR DRIED WHILE BEING BLENDED, TO GIVE THE AIMED FOOD.

163. JP62074280 - 6/4/1987
CULTIVATION OF ALGA OF GENUS SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP62074280&CY=ep&LG=en&DB=EPD

Inventor(s):
others: 02 (--); KUBOTA MISAKI (--)

Applicant(s):
TOA NENRYO KOGYO KK (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
JP19850210934 (19850926)

Family:
JP62074280

Equivalent:
JP1658775C; JP2062233B

Abstract:

PURPOSE:TO OBTAIN A BLUE-GREEN ALGA OF THE GENUS SPIRULINA IN A LARGE AMOUNT USING A READILY PREPARABLE CULTURE MEDIUM, BY CULTIVATING THE BLUE-GREEN ALGA IN THE CULTURE MEDIUM CONTAINING A HOT WATER EXTRACT OF FOWL DROPPINGS AS A NUTRIENT SOURCE. 

CONSTITUTION:A BLUE-GREEN ALGA OF THE GENUS SPIRULINA, E.G. SPIRULINA PLATENSIS, SPIRULINA MAXIMA, SPIRULINA SUBSALSA, ETC., IS CULTIVATED IN A READILY PREPARABLE CULTURE MEDIUM CONTAINING A HOT WATER EXTRACT OF FOWL DROPPINGS AS A NUTRIENT SOURCE. SODIUM HYDROGENCARBONATE IS, AS NECESSARY, ADDED TO THE CULTURE MEDIUM. THE AMOUNT OF THE ALGAL BODIES WHICH CAN BE OBTAINED IN THE CULTURE MEDIUM CONTAINING BOTH THE HOT WATER EXTRACT OF FOWL DROPPINGS AND THE SODIUM HYDROGENCARBONATE IS EQUAL TO OR MORE THAN THAT OBTAINED IN A CONVENTIONAL COMPLICATED SYNTHETIC CULTURE MEDIUM.

164. JP62087087 - 21/4/1987
ALGA OF GENUS SPIRULINA CONTAINING MINOR ELEMENT IN HUMAN LIVING BODY IN HIGH CONCENTRATION AND PRODUCTION THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP62087087&CY=ep&LG=en&DB=EPD

Inventor(s):
KAGATA TATSUJI (--)

Applicant(s):
NIPPON SUPIRURINA KK (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
JP19850224863 (19851011)

Family:
JP62087087

Equivalent:
JP1877745C; JP6002047B

Abstract:

PURPOSE:TO CONTAIN A MINOR ELEMENT IN THE HUMAN LIVING BODY, E.G. IRON, ZINC, MANGANESE, COPPER, ETC., IN A HIGHER CONCENTRATION THAN NORMAL CONTENT, BY CULTIVATING AN ALGA OF THE GENUS SPIRULINA IN THE PRESENCE OF THE MINOR ELEMENT IN THE HUMAN LIVING BODY, E.G. IRON, ZINC, MANGANESE, COPPER, ETC., IN A SPECIFIC LIQUID CULTURE MEDIUM. 

CONSTITUTION:AN ALGA OF THE GENUS SPIRULINA IS CULTIVATED IN THE PRESENCE OF A SALT OF A MINOR ELEMENT IN THE HUMAN LIVING BODY, E.G. IRON, ZINC, MANGANESE, COPPER, CHROMIUM, IODINE, COBALT, SELEIUM, MOLYBDENUM, FLUORINE, NICKEL, SILICON, TIN, VANADIUM, CALCIUM, MAGNESIUM, ETC., IN A LIQUID CULTURE MEDIUM AT <=7.0PH, E.G. 3.0-7.0PH. THE AIMED ALGA OF THE GENUS SPIRULINA CONTAINING THE MINOR ELEMENT IN THE HUMAN LIVING BODY IN A HIGH CONCENTRATION IS OBTAINED.

165. JP62201560 - 5/9/1987
PRODUCTION OF WATER-DISPERSIBLE SPIRULINA POWDER

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP62201560&CY=ep&LG=en&DB=EPD

Inventor(s):
others: 02 (--); KOTANINO TAKASHI (--)

Applicant(s):
TOA NENRYO KOGYO KK (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/48

Application Number:
JP19860041491 (19860228)

Family:
JP62201560

Abstract:

PURPOSE:TO OBTAIN THE TITLED POWDER USEFUL AS DRINKS FOR SPORTS, ETC., STABLY DISPERSIBLE IN AQUEOUS DISPERSION FOR A LONG TIME EXTREMELY EFFICIENTLY, BY PREPARING AQUEOUS DISPERSION CONTAINING SPIRULINA CELL, GRINDING AND DRYING THE PREPARED SUSPENSION. 

CONSTITUTION:AQUEOUS DISPERSION CONTAINING OF CELLS SPIRULINA (PREFERABLY SPIRULINA SUBSALSA) WHICH IS COMPLETELY DRIED AFTER CULTURE IS PREPARED, THESE CELLS ARE GROUND BY WET GRINDING METHOD, ETC., TO PREPARE SUSPENSION CONTAINING GROUND CELLS. THEN, THE SUSPENSION IS DRIED (E.G., FREEZE-DRYING, ETC.,) TO GIVE THE AIMED POWDER. THE AQUEOUS DISPERSION CONTAINING THE CELL OR THE SUSPENSION CONTAINING THE GROUND CELLS IS PREFERABLY ADJUSTED TO PH 6-8.
166. JP6253863 - 13/9/1994
GENETIC TRANSFORMATION OF SPIRULINA AND ITS TRANSFORMANT

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP6253863&CY=ep&LG=en&DB=EPD

Inventor(s):
others: 02 (--); KAWADA ETSUKAZU (--)

Applicant(s):
AGENCY OF IND SCIENCE and TECHNOL (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/13; C12N15/87

Application Number:
JP19930062744 (19930226)

Family:
JP6253863

Abstract:

PURPOSE:TO PROVIDE A NEW TRANSFORMANT USEFUL FOR THE SYNTHESES OF AMINO ACID, VITAMIN, VEGETABLE PROTEIN, ETC. 

CONSTITUTION:THE SUBJECT TRANSFORMANT OF SPIRULINA IS OBTAINED BY INTRODUCING A LINEAR GENE HAVING A PROMOTER, AN OBJECTIVE EXOGENIC GENE AND A TERMINAL SEQUENCE INTO SPIRULINA BY DIRECT TRANSFER. THE OBJECTIVE GENE IS INTRODUCED INTO A VECTOR AND THIS IS SUBJECTED TO RESTRICTION ENZYME TREATMENT TO OBTAIN THE LINEAR DNA CONTAINING PROMOTER, EXOGENIC GENE AND TERMINATOR. THE OBJECTIVE TRANSFORMANT IS OBTAINED BY INTRODUCING THE LINEAR DNA INTO SPIRULINA BY DIRECT TRANSFER.

167. JP7289201 - 7/11/1995
PREPARATION OF SPIRULINA FOOD

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP7289201&CY=ep&LG=en&DB=EPD

Inventor(s):
KODO YASUMASA (--)

Applicant(s):
SUPIRURINA KENKYUSHO:KK (--)

IP Class 4 Digits:
A23L; C12N

IP Class:
C12N1/12; A23L1/48; A23L1/30; A23L1/015

Application Number:
JP19940081920 (19940420)

Family:
JP7289201

Abstract:

PURPOSE:TO PRODUCE A SPIRULINA FOOD CONTAINING ACTIVE COMPONENT RESISTANT TO OXIDATION, FREE FROM ODOR AND USEFUL FOR THE PREVENTION OF THE CANCERATION OF CELLS, THE TREATMENT OF ATOPIC DERMATITIS, ETC., BY ADDING A TEA LEAF EXTRACT TO SPIRULINA. 

CONSTITUTION:THE OXIDATION OF ACTIVE COMPONENTS OF SPIRULINA SUCH AS ANTIOXIDATION VITAMINS AND POLYBASIC UNSATURATED FATTY ACIDS IS PREVENTED AND THE OXIDATION ODOR AND ALGAL ODOR ARE SUPPRESSED BY ADDING A TEA LEAF EXTRACTION LIQUID TO CULTURED SPIRULINA. THE FOOD CAN BE PRODUCED BY ADDING AN EXTRACTED LIQUID OF TEA LEAF TO THE SUSPENSION OF A MICROALGA BELONGING TO THE GENUS SPIRULINA AND DRYING THE MIXTURE.

168. JP8009940 - 16/1/1996
PRODUCTION OF SPIRULINA EXTRACT SOLUTION

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP8009940&CY=ep&LG=en&DB=EPD

Inventor(s):
HIRABASHI TOMOHIRO (--); others: 02 (--)

Applicant(s):
DAINIPPON INK and CHEM INC (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337; A23L2/38; A23L1/30

Application Number:
JP19940149469 (19940630)

Family:
JP8009940

Equivalent:
JP3533708B2

Abstract:

PURPOSE:TO OBTAIN READILY PROCESSABLE AND TREATABLE SPIRULINA EXTRACT SOLUTION CONTAINING POLYSACCHARIDES HAVING IMMUNOPOTENTIATION ACTIVITIES, ETC., AT A HIGH CONCENTRATION AND EXCELLENT IN PRESERVATION STABILITY. 

CONSTITUTION:THIS METHOD FOR PRODUCING A SPIRULINA EXTRACT SOLUTION IS TO EXTRACT A SPIRULINA ALGA BODY WITH HOT WATER AT A HIGHER TEMPERATURE THAN 100 DEG.C, ADJUST PH OF THE RESIDUAL ALGA BODY AND THE EXTRACT SOLUTION TO THE ISOELECTRIC POINT OF THE PROTEINS OR BELOW, AND REMOVE COAGULATED PROTEINS. THEREBY, THE EXTRACT SOLUTION WHICH IS OPTIMAL FOR A STOCK SOLUTION FOR PROCESSING A REFRESHING BEVERAGE, HAS A HIGH CONTENT OF POLYSACHARIDES AND IS READILY PROCESSABLE AND TREATABLE, AND EXCELLENT IN PRESERVATION STABILITY CAN BE OBTAINED.

169. JP8196244 - 6/8/1996
FOOD CONTAINING CELL WALL-CRUSHED SPIRULINA

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP8196244&CY=ep&LG=en&DB=EPD

Inventor(s):
YONEDA MINORU (--)

Applicant(s):
YONEDA MINORU (--)

IP Class 4 Digits:
A23L

IP Class:
A23L1/337

Application Number:
JP19950041199 (19950119)

Family:
JP8196244

Abstract:

PURPOSE: TO PREPARE A FOOD HAVING MORE ENHANCED USEFULNESS OF SPIRULINA AS A CYANOPHTA FORMERLY USED FOR FOOD FOR A LONG PERIOD OF TIME BY CRUSHING CELL WALL.

CONSTITUTION: CELL WALL OF SPIRULINA IS CRUSHED OR AN EXTRACT OF SPIRULINA HAVING CRUSHED CELL WALL IS TAKEN OUT TO PREPARE A FOOD HAVING MORE ENHANCED USEFULNESS THAN USUAL SPIRULINA HAVING NON-CRUSHED CELL WALL.

170. JP9313167 - 9/12/1997
PRODUCTION OF SPIRULINA ACCUMULATING LYCOPENE

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=JP9313167&CY=ep&LG=en&DB=EPD

Inventor(s):
MATSUMURA HARUO (--); KUSAKABE ETSUKO (--)

Applicant(s):
ASAHI CHEM IND CO LTD (--)

IP Class 4 Digits:
C12N; C09B; C12P

IP Class:
C12N1/12; C09B61/00; C12P7/04

Application Number:
JP19960157406 (19960530)

Family:
JP9313167

Abstract:

PROBLEM TO BE SOLVED: TO OBTAIN SPIRULINA ACCUMULATING LYCOPENE USEFUL AS A NATURAL PIGMENT, AN ANTICARCINOGENIC SUBSTANCE, ETC., BY CULTURING THE SPIRULINA IN A CULTURE MEDIUM CONTAINING NICOTINE IN A PROPER AMOUNT.

SOLUTION: THE SPIRULINA, PREFERABLY SPIRULINA PLATENSIS, IS CULTURED IN A CULTURE MEDIUM (PREFERABLY SOT MEDIUM) CONTAINING NICOTINE IN AN AMOUNT OF APPROXIMATELY 200-500MU MOLE/LITER. A STATIONARY CULTURE IS PREFERABLY CARRIED OUT AT 20-30 DEG.C BY A DISCONSTINUOUS IRRADIATION METHOD COMPRISING A BRIGHT CONDITION UNDER AN ILLUMINANCE OF APPROXIMATELY 3,000 LUX FOR 12HR AND A DARK CONDITION FOR 12HR.

171. MD20010148 - 28/2/2003
PROCESS FOR CULTIVATION OF CYANOBACTERIA SPIRULINA PLATENSIS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=MD20010148&CY=ep&LG=en&DB=EPD

Inventor(s):
RUDIC VALERIU (MD); TURTA CONSTANTIN (MD); BULIMAGA VALENTINA (MD); DENCICOV LIDIA (MD); CHIRIAC TATIANA (MD); LAZARESCU ANA (MD)

Applicant(s):
INST DE MICROBIOLOGIE AL ACADE (MD); UNIV DE STAT DIN MOLDOVA (MD); INST DE CHIMIE AL ACADEMIEI DE (MD)

IP Class 4 Digits:
C12N

IP Class:
C12N1/20

Application Number:
MD20010000148 (20010515)

Priority Number:
MD20010000148 (20010515)

Family:
MD20010148

Equivalent:
MD2386

Abstract:

THE INVENTION REFERS TO BIOTECHNOLOGY, IN PARTICULAR TO A PROCESS FOR CULTIVATION OF CYANOBACTERIA SPIRULINA PLATENSIS, REPRESENTING A SOURCE OF PHYCOBILIPROTEINS AND CAROTENOIDS, USED IN THE PHARMACEUTICAL, FOOD INDUSTRIES AND IN COSMETOLOGY. THE PROCESS FOR CULTIVATION OF CYANOBACTERIA SPIRULINA PLATENSIS INCLUDES INOCULATION OF SPIRULINA IN A QUANTITY OF 0,4...0,5 G/L ON A NUTRIENT MEDIUM IN THE FOLLOWING RATIO OF INGREDIENTS (G/L): NAHCO3 - 16,8; K2HPO4A3H2O - 1,0; NANO3 - 2,5; NACL - 1,0; K2SO4 - 1,0; CACL2A6H2O - 0,04; MGSO4A7H2O - 0,20;H3BO3 - 0,00286; MNCL2A4H2O - 0,00181; ZNSO4A7H2O - 0,00022; CUSO4A5H2O - 0,00008; MOO3 - 0,000015. ON THE THIRD DAY OF CULTIVATION IN THE SAID MEDIUM IT IS ADDED 5...10 MG/L OF ONE OF THE FOLLOWING CO-ORDINATIVE COMPOUNDS WITH NITRATE: HEXA-A-GLYCINATO (O,O')-A3-OXOTRIAQUOTRIFERRUM(III)TRIHYDRATE-[FE3O(GLY)6(H2O)3] NO3A3H2O, HEXA-A-TREONINATO(O,O')-A3-OXOTRIACQUOTRIFERRUM(III)-[FE3O(GLY)6(H2O)3]NO3 OR HEXA-A-ALANINATO(O,O')-A3-OXOTRIAQUOTRIFERRUM(III)TETRAHYDRATE-[FE3O(ALA)6 (H2O)3]NO3A4H2O. THE PROCESS IS CARRIED OUT AT A TEMPERATURE OF 30...35 DEGREE C AND ILLUMINATION OF 3000...4000 LX.THE RESULT OF THE INVENTION CONSISTS IN THE INTENSIFICATION OF THE SYNTHETIC PROCESS THAT FACILITATES THE INCREASE OF THE SPIRULINA BIOMASS PRODUCTIVITY AS WELL AS THE CONTENT OF CAROTENOIDS AND PHYCOBILIPROTEINS.CLAIMS: 1
172. MD20010258 - 31/5/2003
PROCESS FOR CULTIVATION OF CYANOBACTERIA SPIRULINA PLATENSIS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=MD20010258&CY=ep&LG=en&DB=EPD

Inventor(s):
RUDIC VALERIU (MD); BULIMAGA VALENTINA (MD); CHIRIAC TATIANA (MD); GULEA AURELIAN (MD)

Applicant(s):
UNIV DE STAT DIN MOLDOVA (MD)

IP Class 4 Digits:
C12N

IP Class:
C12N1/20

Application Number:
MD20010000258 (20010810)

Priority Number:
MD20010000258 (20010810)

Family:
MD20010258

Equivalent:
MD2409

Abstract:

THE INVENTION REFERS TO BIOTECHNOLOGY, IN PARTICULAR TO A PROCESS FOR CULTIVATION OF CYANOBACTERIA SPIRULINA PLATENSIS. THE PROCESS FOR CULTIVATION OF CYANOBACTERIA SPIRULINA PLATENSIS INCLUDES SEEDING OF SPIRULINA ON THE GROMOV'S MEDIUM NO. 16, WHEREIN ON THE THIRD DAY OF CULTIVATION IT IS ADDED IN THE CAPACITY OF ZINC SOURCE ONE OF THE COORDINATIVE COMPOUNDS: [ZN(CH3COO)2๒4H2O], [ZN (CH2CLCOO)2๒4H2O], [ZN(CH2BRCOO)2๒4H2O], [ZN(CHBR2COO)2๒4H2O], [ZN(CCL3COO)2๒4H2O], [ZN(CBR3COO)2๒4H2O]IN THE CONCENTRATION OF 5...20 MG/L. THE CULTIVATION IS CARRIED OUT DURING 6 DAYS AT THE LIGHTING OF 3000...4000 LX AND THE TEMPERATURE OF 30...35 DEGREE C.THE RESULT OF THE INVENTION CONSISTS IN INCREASING THE PRODUCTIVITY OF SPIRULINA WITH INCREASED CONTENT OF PEPTIDES AND AMINOACIDS.CLAIMS: 1
173. MD2455 - 31/5/2004
PROCESS FOR OBTAINING ALCOHOLIC AND NONALCOHOLIC BEVERAGES WITH SPIRULINA EXTRACT

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=MD2455&CY=ep&LG=en&DB=EPD

Inventor(s):
RUDIC VALERIU [MD] (--); TARAN NICOLAE [MD] (--); ODAGIU STEFAN [MD] (--); SONIC VLADIMIR [MD] (--); SONIC GRIGORII [MD] (--)

Applicant(s):
RUDIC VALERIU [MD] (--)

IP Class 4 Digits:
A23L; C12G

IP Class:
A23L2/38; A23L2/02; A23L2/00; C12G1/00; C12G1/06

Application Number:
MD20030000049 (20030217)

Priority Number:
MD20030000049 (20030217)

Family:
MD2455

Abstract:

THE INVENTION REFERS TO A PROCESS FOR OBTAINING ALCOHOLIC AND NONALCOHOLIC BEVERAGES. THE PROCESS, ACCORDING TO THE INVENTION, INCLUDES THE ADMINISTRATION INTO THE BEVERAGE, AFTER ITS PHYSICAL AND CHEMICAL STABILIZATION, OF THE HYDROALCOHOLIC SPIRULINA EXTRACT IN A DOSE OF 0,0025...0,0150 G/L OF DRY SUBSTANCE AND THE SUBSEQUENT MICROBIOLOGICAL STABILIZATION OF THE FINISHED PRODUCT. THE RESULT CONSISTS IN INCREASING THE CURATIVE PROPHYLACTIC AND TONIFYING PROPERTIES OF THE BEVERAGES. CLAIMS: 1
174. MD2501F - 31/7/2004
PROCESS FOR SPIRULINA PLATENSIS BIOMASS OBTAINING

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=MD2501F&CY=ep&LG=en&DB=EPD

Inventor(s):
RUDIC VALERIU [MD] (--); PRODIUS VALERIU [MD] (--); CIUMAC DANIELA [MD] (--); PRODIUS TATIANA [MD] (--); GHELBET VIORICA [MD] (--)

Applicant(s):
RUDIC VALERIU [MD] (--); PRODIUS VALERIU [MD] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/20

Application Number:
MD20040000017 (20040115)

Priority Number:
MD20040000017 (20040115)

Family:
MD2501F

Abstract:

THE INVENTION REFERS TO BIOTECHNOLOGY, IN PARTICULAR TO PROCESSES FOR SPIRULINA PLATENSIS BIOMASS OBTAINING, ENRICHED WITH PEPTIDES, AMINO ACIDS, PROTEINS, PHYCOBILIPROTEINS, POLYSACCHARIDES AND LIPIDS, USED IN THE PHARMACEUTICAL, FOOD AND COSMETIC INDUSTRY. THE CLAIMED PROCESS CONSISTS IN SPIRULINA CULTIVATION ON THE NUTRIENT MEDIUM GROMOV NO. 16 IN THE ACCUMULATION REGIME, WITH PERIODIC MIXING, AT THE TEMPERATURE OF 35+- 2 DEGREE C AND PERMANENT ILLUMINATION OF 12...15 THOUSAND ERG/CM2 IN THE FIRST 24 HOURS OF UTILIZATION AND OF 18...21 THOUSAND ERG/CM2 IN THE NEXT 96 HOURS. IN THE FIRST DAY OF CULTIVATION, AFTER SPIRULINA PLATENSIS INOCULATION, IN THE MEDIUM IS ADDED WHITE OR RED WINE IN THE AMOUNT OF 1...2 ML/L. THE RESULT OF THE INVENTION CONSISTS IN INCREASING THE CONTENT OF AMINO ACIDS, PROTEINS, PEPTIDES, PHYCOBILIPROTEINS, POLYSACCHARIDES AND LIPIDS IN THE SPIRULINA PLATENSIS BIOMASS. CLAIMS: 1
175. MD940262 - 30/4/1996
METHOD FOR PREPARATION OF SPIRULINA BIOMASS CONTAINING IODIUM

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=MD940262&CY=ep&LG=en&DB=EPD

Inventor(s):
RUDIC VALERIU (MD); GULEA AURELIAN (MD)

Applicant(s):
UNIV DE STAT DIN MOLDOVA (MD)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
MD19940000262 (19940907)

Priority Number:
MD19940000262 (19940907)

Family:
MD940262

Equivalent:
MD614F

Abstract:

INVENTIA SE REFERA LA UN PROCEDEU DE OBTINERE A BIOMASEI DE SPIRULINA, CARE SE UTILIZEAZA IN PROCESELE BIOTEHNOLOGICE, LA PRODUCEREA PROTEINELOR SI A ALTOR SUBSTANTE BIOLOGIC ACTIVE, INCLUSI

176. NZ336619 - 29/9/1999
A METHOD OF BIOLOGICAL CONTROL WITH A SPIRULINA COMPOUND USEFUL FOR TREATING SKIN DEFECTS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=NZ336619&CY=ep&LG=en&DB=EPD

Inventor(s):
DUNCAN KELVIN WINSTON (--); MACRAE ANGUS IAN (--)

Applicant(s):
KELVIN WINSTON DUNCAN (--)

IP Class 4 Digits:
A61K; C12N; C12P; A01N; C12Q

IP Class:
C12N1/12; A61K35/80; C12N1/20; A01N63/00; A01N65/00; A61K35/74; C12P1/02; C12Q1/02

Application Number:
NZ19970336619 (19971209)

Priority Number:
NZ19970336619 (19971209); NZ19960299903 (19961209); NZ19970314171 (19970131); WO1997NZ00165 (19971209)

Family:
NZ336619

177. NZ336620 - 23/2/2001
SUPPRESSING FUNGAL CONTAMINANTS WITH A SPIRULINA COMPOUND

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=NZ336620&CY=ep&LG=en&DB=EPD

Inventor(s):
DUNCAN KELVIN WINSTON (--); MACRAE ANGUS IAN (--)

Applicant(s):
KELVIN WINSTON DUNCAN (--)

IP Class 4 Digits:
A61K; C12N; C12P; A01N; C12Q

IP Class:
C12N1/12; A61K35/80; A01N63/00; A01N65/00; A61K35/74; C12P1/02; C12Q1/02

Application Number:
NZ19970336620 (19971209)

Priority Number:
NZ19960299903 (19961209); NZ19970314171 (19970131); NZ19970336620 (19971209); WO1997NZ00164 (19971209)

Family:
NZ336620

178. RO111470 - 31/10/1996
FORM OF SPIRULINA PLATENSIS ( NORDST ) GEITL WHICH IS GROWING ENVIRONMENT AND CULTIVATING PROCESS IN CONTINUOUS FLOW FOR SPIRULINE PLATENSIS MUTANT (NORDST) GEITL

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=RO111470&CY=ep&LG=en&DB=EPD

Inventor(s):
GODEANU MARIOARA [RO] (--); DOINA ANCA STANCA [RO] (--); TANASE CRISTIAN [RO] (--)

Applicant(s):
CENTRUL DE CERCETARI PENTRU TE [RO] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
RO19950000915 (19950515)

Priority Number:
RO19950000915 (19950515)

Family:
RO111470

179. RO117387 - 28/2/2002
SPIRULINA PLATENSIS(NORDST)GEITL MUTANT AND CULTURE MEDIUM THEREFOR

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=RO117387&CY=ep&LG=en&DB=EPD

Inventor(s):
GODEANU MARIOARA [RO] (--); STANCA DOINA ANCA [RO] (--); STANESCU IOANA CARMEN [RO] (--)

Applicant(s):
CT DE CERCETARI PENTRU TEHNOLO [RO] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
RO19970001788 (19970925)

Priority Number:
RO19970001788 (19970925)

Family:
RO117387

Abstract:

THE INVENTION RELATES TO A FORM OF SPIRULINA PLATENSIS (NORDST) GEITL DEPOSITED IN THE CCTE COLLECTION AS SPIRULINA PLATENSIS (NORDST) GEITL-NACHENSIS CCTE-1996, UNDER THE NUMBER 2, AT 06.20.96, WHICH IS PRESENTED AS A HELICAL (TRICHOM) FILAMENT, HAVING 30...150 TURNS OF 350...4,000 MIUM LONG, THE DIAMETER OF THE HELICOID OF 30...40 MIUM, THE PITCH OF THE HELICOID OF 35...40 MIUM AND THE AVERAGE PRODUCTIVITY OF 1.500...1.800 KG/M3/DAY OF WET BIOMASS HAVING A PROTEIN CONTENT OF 61.9...64.7%, A LIPID CONTENT OF 3.1...4.7%, NUCLEIC ACIDS CONTENT OF 3.2...3.5%, ASSIMILATION PIGMENTS CONTENT OF 8.9...10.3 MG/G. THE INVENTION ALSO RELATES TO A CULTURE MEDIUM FOR SPIRULINA PLATENSIS (NORDST)GEITL CCTE-96 BASED ON NAHCO3, NA2HPO4, FESO4, NANO3, K2SO4, MGSO4, NACL, H3BO3 AND EDTA, HAVING A MINERAL SALT CONCENTRATION OF 5.300 G/L, THE PH=8.0...8.5 AND WHICH CONSISTS OF WATER WITH THE PH=7.0...7.5 WHOSE CHEMICAL COMPOSITION COMPRISES CALCIUM 61 MG/L, MAGNESIUM 0.1 MG/L, SULPHATES 30 MG/L, PHOSPHATES 0.5 MG/L, NITRITES 0.1 MG/L, AMMONIUM 0.6 MG/L, OXYGEN 13.5 MG/L, CO3 2- 33 MG/L, HC3-, IRON 0.1 MIUG/ML, IN WHICH ESSENTIAL NUTRIENTS ARE DISSOLVED: NAHCO3 2.86G/L, NA2HPO4 0.01G/L, FESO4X7H2O 0.03G/L, NANO3 0.4 G/L, K2SO4 0.2 G/L,MGSO4 0.2 G/L, NACL 0.03 G/L, H3BO3 0.001 G/L, EDTA 0.06 G/L.

180. RO117388 - 28/2/2002
MUTANT OF SPIRULINA PLATENSIS (NORDST) GEITL, CULTURE MEDIUM, PROCESS AND INSTALLATION FOR CONTINUOUS FLOW CULTIVATION THEREOF

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=RO117388&CY=ep&LG=en&DB=EPD

Inventor(s):
GODEANU MARIOARA [RO] (--); STANCA DOINA ANCA [RO] (--); CRISTEA GHEORGHE ION [RO] (--)

Applicant(s):
CT DE CERCETARI PENTRU TEHNOLO [RO] (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
RO19980000150 (19980130)

Priority Number:
RO19980000150 (19980130)

Family:
RO117388

Abstract:

THE INVENTION RELATES TO A MUTANT OF SPIRULINA PLATENSIS (NORDST) GEITL DEPOSITED IN THE CCTE COLLECTION AS SPIRULINA PLATENSIS (NORDST) GEITL CCTE-1997, UNDER THE NUMBER 3, AT 09.08.97. THE CULTURE MEDIUM, ESPECIALLY CONCEIVED FOR THE SPIRULINA PLATENSIS (NORDST) GEITL CCTE-97/3 CONSISTS OF MINERAL WATER AND THERMO-MINERAL WATER, HCO3, NITRITES, AMMONIUM, SO-2 4, CHLORIDES, NA+, K+, MG2+, CA2+, IRON, PHOSPHORUS, NAHCO3 AND NANO3. THE INVENTION ALSO DESCRIBES A PROCESS FOR CONTINUOUS FLOW CULTIVATION OF SPIRULINA PLATENSIS (NORDST) GEITL CCTE 97/3 FOR PREPARING BIOMASS, WHICH IS DEVELOPED IN A PYRAMID-TYPE CONSTRUCTION HAVING SQUARE BASIS, GLASS LATERAL SURFACE AND A RATIO OF 1.618 BETWEEN THE SIDE OF THE BASIS AND THE HEIGHT, THE SIDES OF THE BASIS BEING ORIENTED ALONG THE DIRECTIONS N-S AND E-W, HAVING DETERMINED SIZES, ENSURING NATURAL LIGHT FOR 10...12 H/DAY. THE INVENTION ALSO RELATES TO AN INSTALLATION FOR THE CONTINUOUS FLOW CULTIVATION OF THE SPIRULINA PLATENSIS (NORDST) GEITL CCTE 97/3 FORM, WHICH COMPRISES THE SPIRULINA CULTURE ASSEMBLY CONSISTING OF TANKS (1A, 1B, 1C AND 1D), ELECTRICALLY-OPERATED VALVES, PIPE, FLOWMETER, FILTER, PUMP, PIPE CONNECTIONS, PIPE, ELECTRICALLY-OPERATED VALVES, TANK FOR SUPPLEMENTING THE WASTE MEDIUM, STRAINER PUMP, FLOAT DEVICES, THE CIRCUIT FOR INOCULUM AND COMPLETION WITH FRESH MEDIUM COMPRISING A FRESH MEDIUM PREPARATION TANK, PUMP, PIPE, PIPE CONNECTION, INOCULUM TANK, SIGNALLING FLOAT DEVICE, DISTRIBUTING PIPE, ELECTRICALLY-OPERATED VALVES, THE SUSPENSION VENTILATION ASSEMBLY COMPRISING A DEVICE FOR INCREASING THE PRESSURE OF THE FREE OR CO2 ENRICHED AIR, PIPE AND NOZZLES FOR FORMING AIR MICROBUBBLES; THE SUSPENSION TEMPERATURE CONTROL ASSEMBLY COMPRISING A THERMAL PLANT, A PIPE AND HEAT EXCHANGERS; THE SUSPENSION STIRRING ASSEMBLY CONSISTING OF PADDLES; THE ADDITIONAL ILLUMINATION AUTOMATIC ASSEMBLY COMPRISING LAMPS AND SENSORS; THE PH MEASURING AND SIGNALLING ASSEMBLY CONSISTING OF DEVICES.

181. RU2096037 - 20/11/1997
METHOD OF PREPARING SELENIUM-CONTAINING PREPARATION OF SPIRULINA BIOMASS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=RU2096037&CY=ep&LG=en&DB=EPD

Inventor(s):
TAMBIEV ALEKSANDR KH [RU] (--); KIRIKOVA NATALYA N [RU] (--); MAZO VLADIMIR K [RU] (--); SKALNYJ ANATOLIJ V [RU] (--)

Applicant(s):
OBSHCHESTVO S OGRANICHENNOJ OT [RU] (--)

IP Class 4 Digits:
A61K; A23L; C12N

IP Class:
C12N1/12; A61K33/04; A61K35/80; A23L1/337

Application Number:
RU19960106889 (19960417)

Priority Number:
RU19960106889 (19960417)

Family:
RU2096037

182. RU2096463 - 20/11/1997
STRAIN OF BLUE-GREEN ALGAE (CYANOPHYCEAE) SPIRULINA PLATENSIS (NORDST) GEITL AS A SOURCE OF PROTEIN AND BIOLOGICALLY ACTIVE SUBSTANCES

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=RU2096463&CY=ep&LG=en&DB=EPD

Inventor(s):
NECHAEVA SOFIYA V [RU] (--); GORONKOVA OLGA I [RU] (--); SHAPOVALOV DMITRIJ S [RU] (--)

Applicant(s):
NECHAEVA SOFIYA V [RU] (--); GORONKOVA OLGA I [RU] (--); SHAPOVALOV DMITRIJ S [RU] (--)

IP Class 4 Digits:
C12N; C12P; A23K; C12R

IP Class:
C12N1/12; A23K1/00; C12P21/00; C12R1/89

Application Number:
SU19925032636 (19920317)

Priority Number:
SU19925032636 (19920317)

Family:
RU2096463

183. RU2144078 - 10/1/2000
METHOD OF PREPARING BLUE-GREEN ALGA SPIRULINA ENRICHED WITH TRACE ELEMENTS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=RU2144078&CY=ep&LG=en&DB=EPD

Inventor(s):
NECHAEVA S V (--); MAZO V K (--); ZHAVORONKOV V A (--); BULGAKOV SH KH (--)

Applicant(s):
NECHAEVA SOFIJA VJACHESLAVOVNA (--); MAZO VLADIMIR KIMOVICH (--); ZHAVORONKOV VLADIMIR ALEKSANDR (--); BULGAKOV SHAMIL KHALIMOVICH (--); BIOKHIMMASH AOOT (--)

IP Class 4 Digits:
A61K; C12N; C12R

IP Class:
C12N1/12; A61K35/80; C12R1/89

Application Number:
RU19980102895 (19980217)

Priority Number:
RU19980102895 (19980217)

Family:
RU2144078

Abstract:

FIELD: MICROBIOLOGICAL INDUSTRY, BIOTECHNOLOGY. SUBSTANCE: METHOD INVOLVES SPIRULINA CULTURING UP TO THE CONCENTRATION OF SPIRULINA CELLS 0.4 G/L, NOT LESS. THEN CHROMIUM CHLORIDE HEXAHYDRATE (0.4 G/L) AT CONCENTRATION 50-250 G/L OF MEDIUM IS ADDED AND CULTURING IS CONTINUED TO OBTAIN BIOMASS CONTAINING 500 MG CHROME/KG OF BIOMASS. OBTAINED BIOMASS HAS CHROMIUM IN AN ORGANIC FORM. INVENTION CAN BE USED FOR PRODUCING FOOD ADDITIONS SHOWING BIOLOGICAL ACTIVITY. BIOMASS IS THE RAW FOR FOOD AND PHARMACEUTICAL INDUSTRY. EFFECT: IMPROVED METHOD OF ALGA PREPARING. 3 CL, 2 EX

184. RU2146287 - 10/3/2000
METHOD OF SELENIUM-CONTAINING SPIRULINA PRODUCING

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=RU2146287&CY=ep&LG=en&DB=EPD

Inventor(s):
NECHAEVA S V (--); BULGAKOV SH KH (--); KOLODJAZHNAJA E JU (--); GORONKOVA O I (--)

Applicant(s):
NECHAEVA SOFIJA VJACHESLAVOVNA (--); BULGAKOV SHAMIL KHALIMOVICH (--); KOLODJAZHNAJA ELENA JUR EVNA (--); GORONKOVA OL GA IVANOVNA (--)

IP Class 4 Digits:
A61K; C12N; C12R

IP Class:
C12N1/12; A61K33/04; A61K35/80; C12R1/89

Application Number:
RU19990105729 (19990330)

Priority Number:
RU19990105729 (19990330)

Family:
RU2146287

Abstract:

FIELD: BIOTECHNOLOGY, MICROBIOLOGY. SUBSTANCE: INVENTION RELATES TO THE METHOD OF PRODUCING SELENIUM-CONTAINING SPIRULINA AT THE CONTENT OF ORGANIC (BIOAVAILABLE) SELENIUM 6.15-6.5 G/KG. IN THE PROCESS OF SPIRULINA CULTURING SELENIUM INORGANIC SALT IS ADDED BY TWO PORTIONS: THE FIRST PORTION - AT THE LAST QUARTER OF LOGARITHMIC PHASE GROWTH AND THE SECOND PORTION - AT THE STATIONARY PHASE GROWTH. METHOD ENSURES TO INCREASE THE CONTENT OF BIOAVAILABLE SELENIUM, DECREASE TIME OF TECHNOLOGICAL PROCESS CARRYING OUT AND AMOUNT OF SELENIUM SALT ADDED. OBTAINED PRODUCT CAN BE USED IN FOOD AND MICROBIOLOGICAL INDUSTRIES. EFFECT: IMPROVED METHOD OF PRODUCING, INCREASED CONTENT OF BIOAVAILABLE SELENIUM. 7 EX

185. RU2198215 - 10/2/2003
METHOD OF VANADIUM-ENRICHED SPIRULINA PREPARING

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=RU2198215&CY=ep&LG=en&DB=EPD

Inventor(s):
NECHAEVA S V (--); MAZO V K (--); BULGAKOV SH KH (--); GOLUBEV M A (--)

Applicant(s):
HNO PROIZV PRED BIOTIKA S (--); OOO NAUC (--)

IP Class 4 Digits:
C12N

IP Class:
C12N1/12

Application Number:
RU20000132047 (20001221)

Priority Number:
RU20000132047 (20001221)

Family:
RU2198215

Abstract:

FIELD: FOOD AND MICROBIOLOGICAL INDUSTRY. SUBSTANCE: METHOD INVOLVES CULTURING SPIRULINA STRAIN IN MEDIUM CONTAINING SOURCES OF NITROGEN, CARBON, PHOSPHORUS, TRACE ELEMENTS, IN PART, IN ZARRUCK MEDIUM IN THE PRESENCE OF VANADIUM SALT TAKEN AMONG THE GROUP: SODIUM VANADATE, VANADIUM NITRATE, VANADYL SULFATE TAKEN IN THE CONCENTRATION 100-200 MG/L. IT IS ADVISABLY TO ADD VANADIUM SALT IN THE PROCESS OF MEDIUM PREPARING OR AT EXPONENTIAL GROWTH STAGE IN CELLS CONCENTRATION 1 G/L OF ACB, NOT LESS, OR AT STATIONARY GROWTH STAGE IN CELLS CONCENTRATION 2 G/L OF ACB, NOR LESS, OR BY BATCH ADDITION AT EXPONENTIAL STAGE OF SPIRULINA GROWTH. THE OBTAINED SPIRULINA BIOMASS CONTAINS 250-2050 MCG OF VANADIUM/G OF BIOMASS IN ORGANIC FORM. SPIRULINA BIOMASS IS USED AS RAW FOR FODDER, FOOD AND PHARMACEUTICAL INDUSTRIES. INVENTION CAN BE USED FOR PREPARING NUTRIENT SUPPLEMENTS WITH BIOLOGICAL ACTIVITY. EFFECT: IMPROVED METHOD OF PREPARING, VALUABLE PROPERTIES OF SPIRULINA. 5 CL, 7 EX

186. RU2199582 - 27/2/2003
METHOD OF PREPARING SELENIUM-ENRICHED SPIRULINA BIOMASS (SPIRULINA PLATENSIS)

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=RU2199582&CY=ep&LG=en&DB=EPD

Inventor(s):
PRONINA N A (--); KOVSHOVA JU I (--); POPOVA V V (--); TSOGLIN L N (--); GABEL B V (--)

Applicant(s):
INST FIZIOL RASTENIJ (--)

IP Class 4 Digits:
A61K; A23L; C12N; C12R

IP Class:
C12N1/12; A61K33/04; A23L1/337; C12R1/89

Application Number:
RU20000126580 (20001024)

Priority Number:
RU20000126580 (20001024)

Family:
RU2199582

Abstract:

FIELD: BIOTECHNOLOGY. SUBSTANCE: INVENTION RELATES TO METHODS OF PREPARING BIOLOGICALLY ACTIVE COMPOUNDS ENRICHED WITH SELENIUM BASED ON MICROALGAE BIOMASS. THE PROPOSED METHOD OF PREPARING SELENIUM-ENRICHED BIOMASS OF SPIRULINA PLATENSIS INVOLVES INOCULATE PREPARING BY PRELIMINARY CELLS ADAPTATION IN CULTURING FOR 7-10 PASSAGES ON AGARIZED MEDIA WITH LOW CONTENT OF SULFUR (5-10% OF NORM) IN THE PRESENCE OF 15-30 MG/L OF SODIUM SELENITE AND THE USE OF THE PREPARED INOCULATE FOR PRODUCTION CARRYING OUT IN NUTRIENT MEDIA WITH THE SAME SELENIUM CONTENT AS IN PREPARING INOCULATE AND WITH CONTENT OF SULFUR 15-30 MG/L (5-10% OF NORM). INVENTION ALLOWS TO OBTAIN BIOMASS OF SPIRULINA PLATENSIS WITH DIFFERENT ENRICHMENT WITH SELENIUM AS COMPONENT OF BIOLOGICALLY ACTIVE COMPOUNDS BY REGULATION OF PROCESS OF ITS ACCUMULATION AT HIGH GROWTH AND BIOMASS ACCUMULATION RATE THAT PROVIDES HIGH OUTPUT BY BIOMASS YIELD. INVENTION CAN BE USED IN PHYTOBIOTECHNOLOGY, MICROBIOLOGY, MEDICINE, ALGOLOGY, FOOD INDUSTRY AND AGRICULTURE. EFFECT: IMPROVED METHOD OF BIOMASS PREPARING. 4 TBL

187. RU2209077 - 27/7/2003
METHOD FOR PREPARING SELENIUM-CONTAINING PREPARATION OF SPIRULINA BIOMASS

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=RU2209077&CY=ep&LG=en&DB=EPD

Inventor(s):
MOSULISHVILI LIGURI MIKHAJLOVI [GE] (--); BELOKOBYL SKIJ ALIM IVANOVICH [GE] (--); KHIZANISHVILI ANNA IVANOVNA [GE] (--); KIRKESALI ELENA IVANOVNA [GE] (--); FRONTAS EVA M V [RU] (--); PAVLOV S S [RU] (--)

Applicant(s):
OB EDINENNYJ INST JADERNYKH I [RU] (--)

IP Class 4 Digits:
A61K

IP Class:
A61K33/04; A61K35/80

Application Number:
RU20010106901 (20010315)

Priority Number:
RU20010106901 (20010315)

Family:
RU2209077

Abstract:

FIELD: BIOTECHNOLOGY, MICROBIOLOGY, PHARMACOLOGY. SUBSTANCE: METHOD INVOLVES PREPARING ZARUCH'S NUTRIENT MEDIUM FOR SPIRULINA CULTURING BY PARTS. TO THE FIRST PART OF SOLUTION CONTAINING NAHCO3,K2HPO4.3H2O AND NA2CO3 ONLY AT PH <10 SELENIUM-CONTAINING PREPARATION SELENIOUS ACID (H2SEO3) IS ADDED. THEN THE FIRST SOLUTION IS MIXED WITH THE SECOND SOLUTION CONTAINING THE FOLLOWING ALL OTHER COMPONENTS OF ZARUCH'S MEDIUM: NANO3,K2SO4, MGSO4,CACL2.2H2O,FESO4.7H2O NA2-EDTA AND TRACE ELEMENTS ALSO: . EFFECT: ENHANCED BIOLOGICAL VALUE OF PRODUCT. 2 CL, 3 DWG, 1 EX

188. RU2230560 - 20/6/2004
METHOD FOR PREPARING CHROME-CONTAINING SPIRULINA PREPARATION

URL EPO = http://l2.espacenet.com/espacenet/viewer?PN=RU2230560&CY=ep&LG=en&DB=EPD

Inventor(s):
MOSULISHVILI LIGURI MIKHAJLOVI [GE] (--); BELOKOBYL SKIJ ALIM IVANOVICH [GE] (--); KIRKESALI ELENA IVANOVNA [GE] (--); FRONTAS EVA M V [RU] (--); PAVLOV S S [RU] (--)

IP Class 4 Digits:
A61K

IP Class:
A61K35/80; A61K33/00

Application Number:
RU20020115679 (20020611)

Priority Number:
RU20020115679 (20020611)

Family:
RU2230560

Abstract:

FIELD: BIOTECHNOLOGY. ^ SUBSTANCE: INVENTION RELATES TO PREPARING THE SPIRULINA BIOMASS PREPARATION. INVENTION PROPOSES OPTIMAL CULTURING METHOD FOR PREPARING SPIRULINA BIOMASS (SPIRULINA PLATENSIS) IN THE PRESENCE OF TRIVALENT CHROME ORGANIC COMPOUND WHEN CHROME IS INCORPORATED INTO SPIRULINA ORGANIC MOLECULES ENDOGENEOUSLY AND INTENSIVELY IN RETAINING THE NATURAL STATE AND PROTEIN COMPOSITE OF SPIRULINA. SUSPENSION IS PREPARED FROM 5-OLD DAYS CULTURE OF SPIRULINA THAT IS SUBJECTED FOR PRELIMINARY HOMOGENIZATION PROMOTING TO STIMULATION OF ITS GROWTH AND ACCELERATION AND STIMULATION OF ITS GROWTH IN THE FOLLOWING, AND INTENSIVE ENDOGENOUS CHROME INCORPORATION IN CELLULAR BIOCOMPLEXES. METHOD PROVIDES PREPARING CHROME-CONTAINING SPIRULINA BIOMASS SHOWING SUCH QUALITATIVE INDICES AND USEFUL FOR MANUFACTURING DIETETIC AND CURATIVE-PROPHYLACTIC PREPARATIONS. ^ EFFECT: IMPROVED PREPARING METHOD. ^ 2 DWG
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Abstract:

THE INVENTION RELATES TO A METHOD FOR MIXOTROPHIC CULTURE OF SPIRULINA FOR PRODUCING A BIOMASS RICH IN OMEGA6 POLYUNSATURATED FATTY ACIDS, IN PARTICULAR RICH IN GAMMA-LINOLENIC ACID, AND/OR IN SULFOLIPIDS, COMPRISING AT LEAST ONE CULTURE STAGE OF SPIRULINA IN THE PRESENCE OF AMMONIUM LINOLEATE AND OPTIONALLY OF GLUCOSE.

Description:

[0001] The invention relates to a method for mixotrophic culture of Spirulina for producing a biomass rich in biologically active compounds, particularly rich in [omega]6 polyunsaturated fatty acids (especially [gamma]-linolenic acid) and/or in sulfolipids. 

[0002] Spirulina have been dicovered and used as food supplement for human body for several centuries. They are precious and rare blue-green microalgae which have a particular nutritional value for children suffering from malnutrition [1-5]. They develop mainly in alkaline water of certain tropical lakes in arid zone. They are rich in compounds that have nutritional and biomedical interest: essential amino acids, vitamins (A, B12, E . . . ), essential polyunsaturated fatty acids (especially [gamma]-linolenic acid) recognized as precursors of e๏cosanoids (prostaglandins PGE1, PGE2 and thromboxane TXB2 . . . ) in mammals [6]. The eicosanoids (PGE2) and leukotrienes are implied in immune reactivity and inflammatory reaction. The prostaglandin PGE2 inhibits the proliferation of T4 lymphocytes which take part in the surveillance of cancerous cells. 

[0003] The present invention concerns a culture process of Spirulina in order to obtain a biomass rich in [gamma]-linolenic acid and/or in antiviral sulfolipids [7]. 
[0004] Spirulina are blue-green algae belonging to the phylum: Cyanophyta, class Cyanophyceae, order: Nostocales, family: Oscillatoriaceae, genus: Spirulina or Arthrospira. 

[0005] Different strains of Spirulina exist, notably the species platensis and Spirulina maxima (Bourrelly P. 1970. Les algues bleues ou cyanophyc้es, in "Les Algues d'eau douce, Tome III, Editions N. Boub้e). 

[0006] It was now been found that particular conditions of culture, using ammonium linoleate as a supplement under optimized temperature and illumination conditions, allowed the obtention of a Spirulina biomass particularly rich in bioactive compounds. 

[0007] Spirulina grow fairly well in culture media supplemented with ammonium linoleate. They absorb exogenous linoleic acid under the form of ammonium linoleate in order to synthesize [gamma]-linolenic acid in their lipids such as monogalactosyldiacylglycerol (MGDG), digalactosyldiacylglycerol (DGDG), sulfoquinovosyldiacylglycerol (SQDG) and phosphatidylglycerol (PG). 

[0008] The present invention therefore concerns a method for mixotrophic culture of Spirulina for producing a biomass rich in [omega]6 polyunsaturated fatty acids, especially [gamma]-linolenic acid, and/or in sulfolipids, characterized in that this production comprises at least one culture stage of Spirulina in the presence of ammonium linoleate. 

[0009] The concentration of ammonium linoleate added to the medium is comprised between 30 and 90 [mu]M/l with a preferable range of about 35-75 [mu]M/l. 

[0010] Advantageously, the culture stage of Spirulina in the presence of ammonium linoleate is carried out at a temperature range of 20 to 35[deg.] C. and under an illumination between 50 and 125 [mu]E/m/s, preferably between 75 and [mu]E/m/s according to an illumination cycle by 24 h, with a preferable range of about 8-12 h of white light and 16-12 h in obscurity. 

[0011] In a particularly preferred aspect, the illumination cycle is of about 12 h of white light and 12 h in obscurity. 

[0012] The ammonium linoleate is advantageously added to the culture medium is realised during the exponential phase of growth, preferably in the middle of this phase, advantageously when the optical density (O.D.) of the medium which indicates the cellular concentration is approximately equal to 2. 
[0013] Preferably, when the production of Spirulina biomass rich in [omega]6 polyunsaturated fatty acids, especially rich in [epsilon]-linolenic acid, is carried out, the culture temperature is between about 24[deg.] C. and 35[deg.] C., advantageously about 30[deg.] C. and the illumination is preferably comprised between 75 and 125 [mu]E/m/s, advantageously between 75 and 100 [mu]E/m/s, preferably according to an illumination cycle by 24 h of about 8-12 h of white light and 16-12 h in obscurity. 

[0014] In a particularly preferred aspect, the illumination cycle is of about 12 h of white light and 12 h in obscurity. 

[0015] When it is desired to produce a Spirulina biomass rich in sulfolipids, the culture temperature preferably is between about 20[deg.] C. and 25[deg.] C., and the illumination is preferably between about 100 and 125 [mu]E/m/s, advantageously according to an illumination cycle by 24 h of about 8-12 h of white light and 16-12 h in obscurity. 

[0016] In a particularly preferred aspect, the illumination cycle is about 12 h of white light and 12 h in obscurity. 

[0017] In an advantageous aspect of the invention, the culture medium may be simultaneously supplemented with glucose, preferably during the exponential phase of growth, at a concentration of glucose of about 2 to 5 g/l, preferably 2,5 to 3 g/l. 

[0018] This supplementation can be advantageously carried out at a temperature of about 30[deg.] C., under an illumination of about 50 to 100 [mu]E/m/s, according to an alternate cycle by 24 h of about 8-12 h of white light and 16-12 h in obscurity, preferably 12 h of white light and 12 h in obscurity. 

[0019] The Spirulina biomass can be produced in a racepond or in a sterile photobioreactor. The ponds and different photobioreactors which are appropriate for this type of culture are well known to skilled persons and described by several authors [12,13]. 
[0020] The production of a Spirulina biomass rich in [omega]6 polyunsaturated fatty acids, particularly rich in [gamma]-linolenic acid and/or in sulfolipids in pond or photobioreactor can be carried out in 3 stages, namely: 

[0021] 1) preservation of original strains of Spirulina and multiplication of these strains (preparation of preculture or inoculum for production), 

[0022] 2) mass production (mass culture or production in large scale), and 

[0023] 3) harvest of Spirulina biomass produced. 

[0024] I. Strains of Spirulina Used for Production: 

[0025] According to the invention, the culture process applies to all existing wild strains of Spirulina (i.e, non-mutant strains), notably the strains described in the publications cited above. For example, the strain used for production can be chosen among the following strains: 

[0026] Spirulina platensis PCC 8005 from Institut Pasteur, Paris; 

[0027] Spirulina maxima and Spirulina texcoco (Texcoco, Mexico); 

[0028] Spirulina crater (Laboratoire La Roquette, France). 

[0029] The general chemical composition of these strains was determined by well known methods of analysis [8-12] and presented in the following tables 1, 2 and 3:
TABLE 1
General chemical composition (%)

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

Proteins56-6159-6060-6158-60
Carbohydrates16-1918-1913-1412-14
Lipids6.7-6.96.3-6.46.0-6.35-6
Minerals 7-137.5-8 6.0-12 7-8
Humidity7-87.7-8 6.8-7 7-8
Carotenoids0.12-0.220.25-0.270.10-0.140.12-0.15
Chlorophyll a0.7-0.80.77-0.800.70-0.760.70-0.78
[0030] 
TABLE 2
Lipid composition (%)

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

MGDG31.5-33 34.0-38.934-3835-39
DGDG15.7-17.315.0-17.814.0-17.516-18
PG24.8-26.222.0-23.425.0-26.722.0-23.6
SQDG24.8-26.622.3-23.724-2622.0-24.5
[0031] 
TABLE 3
Total fatty acid composition (%)

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

Palmitic acid51.251.450.649.2
(C16:0)
Palmitoleic acid3.65.04.32.1
(C16:1)
Stearic acid0.71.01.52.7
(C18:0)
Oleic acid5.97.37.27.0
(C18:1)
Linoleic acid18.214.615.018.5
(C18:2)
[gamma]-linolenic acid20.420.721.420.5
([gamma]-C18:3)
[Sigma]C16/[Sigma]C1854.8/45.256.4/43.654.9/45.151.3/48.7
[0032] In table 3 above, the saturated and unsaturated fatty acids are designated as follows: 

[0033] C16:0: palmitic acid (or hexadecanoic acid) 

[0034] C16:1 ([Delta]cis C16:1): palmitoleic acid (or cis-9-hexadecenoic acid) 

[0035] C18:0: stearic acid (or octadecanoic acid) 

[0036] C18:1 n-9 ([Delta]cis C18:1): oleic acid 

[0037] C18:2 n-6 ([Delta]cis,cis C18:2): linoleic acid (or cis, cis-9,12-octadecadienoic acid) 

[0038] C18:3 n-6 ([Delta],cis,cis,cis C18:3): [gamma]-linolenic acid (or cis,cis,cis-6,9,12-octadecatrienoic acid). 

[0039] II. Preservation of Original Strains: 

[0040] The preservation of original strains was realised from strains called "preservation strains" which were selected and preserved in the following way: 

[0041] a) Zarrouk's sterile culture medium having a chemical composition similar to that cited in table 4 below; 

[0042] b) Temperature of culture of about 20 to 22[deg.] C.; 

[0043] c) Alkaline culture medium corresponding to a pH equal to about 8.5; 

[0044] d) Relatively weak illumination for the preservation (about from 50 to 75 [mu]E/m/s); 

[0045] e) Alternate illumination cycle of about 16 h of white light and 8 h in obscurity by 24 h. 

[0046] f) In the case of the inoculum preparation for mass production, the broth of preliminary precultures was maintained under aeration and general turbulence by bubbling air enriched with 1% in volume of CO2 at a flow rate of about 20-30 liters/liter of culture/hour. Thanks to the slow growth of preservation strains in Zarrouk liquid medium at 22[deg.] C., under an illumination of 50 to 75 [mu]E/m/s, these strains can be regularly planted out after 15-20 days in order to reserve permanently an adequate quantity of inoculum. 

[0047] g) In the case of preservation of original strains, these strains were kept at 22[deg.] C. under illumination from 50 to 75 [mu]E/m/s during 2-3 months without aeration. 

[0048] h) the pH of Zarrouk's medium was adjusted to 8.5 before sterilisation of the medium performed at 120[deg.] C. for 20 minutes.

TABLE 4
Chemical composition of Zarrouk's medium (1966)
NaHCO316.8g

K2HPO40.5g

NaNO32.5g

MgSO4.7H2O0.2g

KSO41.0g

NaCl1.0g

CaCl240mg

FeSO410mg

EDTA80mg

Solution A5*1ml

Solution B6**1ml

H2O1liter

*1 liter of solution A5 contains:

H3BO32.86g

MnCl2.4H2O1.81g

ZnSO4.7H2O0.2g

CuSO4.5H2O79mg

MoO315mg

(or NaMoO4)21mg

**1 liter of solution B6 contains:

NH4VO323mg

K2Cr2(SO4)4.24H2O96mg

NiSO4.7H2O48mg

Na2WO4.2H2O18mg

Ti2(SO4)340mg

Co(NO3)2.6H2O44mg

[0049] III. Mass Production: 

[0050] In the following description, the number of stages or phases of preculture or culture as well as their duration is only mentioned as an indication as they, of course, can vary according to the used conditions, notably the initial cellular concentration. 

[0051] For the mixotrophic production of a Spirulina biomass rich in [omega]6 polyunsaturated fatty acids, particularly rich in [gamma]-linolenic acid and/or in sulfolipids, the preparation phase of precultures, also called the preparation phase of inoculum (multiplication of strains), can be carried out in 7 successive stages as indicated on FIG. 1. 
[0052] It is noticeable that this preparation phase of the inoculum is performed only once at the beginning of the production method. For the preparation of the final inoculum, either the inoculum obtained at the last stages of preculture (6th or 7th stage) or a part of the Spirulina strains harvested at the end of mass production can be used for innoculation of the medium at an earlier stage, which represents a saving of time and of feasibility at the industrial scale. 

[0053] An important parameter, independently of the number of phases, is the measure of the cellular concentration by the optical density (O.D.) at 560 nm, which allows an estimation of the cellular dry weight. 

[0054] Measuring the optical density allows determining the initial cellular concentration and optimizing the culture conditions: by using a high initial cellular concentration, the culture duration can be decreased while simultaneously increasing the culture yield. This is particularly advantageous for the production at the industrial scale. 

[0055] This measure simultaneously allows determining the growth stages of the strain and then to determine the moment when ammonium linoleate is added to the culture medium (at this moment, O.D. is about 2). 
[0056] The biomass is estimated at this wavelength located at a hollow of the absorption spectrum and which does not correspond to any particular pigment. The absorbance at this wavelength, as far as it does not exceed a value of 2, varies linearly with the cellular concentration. The standardization curve shows that the optical density at 560 nm, which varies with cellular volumes and cellular concentration, is linearly proportional to cellular dry weights: O.D.=1 0.7 g dry/liter. 

[0057] When the initial multiplication of strains (preparation of precultures) is carried out in 7 stages, it is possible from the 5th stage on to use new ZK sterile media of which the compositions are given hereafter in table 5, instead of Zarrouk's medium. 

[0058] The ZK media from (1) to (4) are new media particularly adapted to carry out the culture process of Spirulina described above, notably at the industrial scale and represent a later object of invention. The ZK (1) medium is particularly preferred.

TABLE 5
Chemical composition of ZK media from (1) to (4)
ZK (1)ZK (2)
NaHCO38.4gNaHCO38.4g

NaCl5.0gNaCl4.5g

K2HPO40.2gK2HPO40.2g

MgSO4.7H2O0.2gNaNO33.0g

KNO32.5gMgSO4.7H2O0.2g

FeSO40.01gFeSO40.01g

or FeSO4.7H2O0.018gH2O1liter

H2O1liter

ZK (3)ZK (4)
NaHCO38.4gNaHCO38.4g

NaCl5.5gNaCl5.5g

K2HPO40.3g(NH2)2CO or (NH4)2SO40.1g

MgSO4.7H2O0.2gNH4H2PO40.1g

(NH2)2CO or0.2gK2SO40.2g

(NH4)2SO4MgSO4.7H2O0.2g

FeSO40.01gFeSO40.01g

H2O1literH2O1liter

[0059] Culture conditions which are particularly advantageous to the production of Spirulina biomass rich in [gamma]-linolenic acid and/or in sulfolipids consist in: 

[0060] bubbling the precultures with 60 to 80 liters of sterile air enriched with 1% of CO2/liter of culture/hour; 

[0061] maintaining the pH of the culture medium between 8.5 and 10.5 during the growth, preferably 9 to 10, in order to avoid contamination by other microorganisms which are not able to develop in a very basic medium; 

[0062] maintaining the minimum concentrations of nitrate, phosphate and hydrogenocarbonate adapted to the needs of the Spirulina strain during the growth; 

[0063] maintaining the culture temperature at 30[deg.] C. while providing an illumination of about 100 to 125 [mu]E/mis during about 8-12 h of white light and about 12-16 h in obscurity by 24 h during the growth, then lowering the light intensity to 75-100 [mu]E/m/s during the last phase of production. 

[0064] In an advantageous aspect, the concentrations of ions such as hydrogenocarbonate, phosphate and nitrate covering the needs of Spirulina strains during the growth phase are the following ones: 

[0065] concentration of sodium hydrogenocarbonate of about 8 to 10 g/l in early exponential phase of growth and about 0.8 to 0.9 g/l in stationary phase of growth; 

[0066] concentration of dipotassium hydrogenophosphate of about 0.2 g/l in early exponential phase of growth and about 0.02 g/l in stationary phase of growth; 

[0067] concentration of sodium nitrate or potassium nitrate of about 2.5 g/l and concentration of nitrate NO3 about 0.45 to 1 g/l. 

[0068] III.1-Production of Biomass in Pond: 

[0069] a) Production of a Biomass Rich in [gamma]-Linolenic Acid: 

[0070] The production of a Spirulina biomass rich in [gamma]-linolenic acid in pond can be carried out for example in 5 successive phases, in each of which a pricking from a well known culture quantity of the previous phase in a determined quantity of new medium (Zarrouk's medium or ZK medium) is carried out, from an inoculum prepared at a previous phase (phase 0). 
[0071] The growth is measured by the optical density (O.D.) at 560 nm. 

[0072] Advantageously, a supplementation with ammonium linoleate is carried out during the exponential phase of growth, for example in the middle of this growth phase, under an illumination of 75 to 100 [mu]E/mis. This phase is preferably carried out in a new 10 m-pond while the 4 first phases have taken place in a first 45 m-pond. The pond is preferably equipped with a mixing circulating system, for example a paddlewheel, in order to ensure the circulation of culture medium. An alternate illumination of about 8-12 h of white light and about 16-18 h in obscurity by 24 h during 72-96 h is used for stimulating the synthesis of [gamma]-linolenic acid in Spirulina cells. Moreover, after the supplementation with linoleate, the bubbling of sterile air enriched with 1% of CO2 is lowered, if necessary for maintenance of pH, and the bubbling is maintained at a flow rate of 30-40 l/liter of culture/h during 24 h in order to avoid the formation of foam, then at a higher flow rate of 50 to 70 l/l of culture/h. 

[0073] b) Production of Biomass Rich in Sulfolipids: 

[0074] The production of Spirulina biomass rich in sulfolipids in pond can be, for example, carried out in a 45 m-pond in 6 successive phases of which the 4 first phases are carried out in the same way as for obtaining a Spirulina biomass rich in [gamma]-linolenic acid. During the exponential phase of growth, the culture is preferably carried out in a second 12 m-pond and maintained at about 30[deg.] C. under an illumination of 75 to 100 [mu]E/m/s during 48 h, then at 24[deg.] C. under a higher illumination of 100 to 125 [mu]E/m/s during 48-72 h. Simultaneously, the illumination cycle by 24 h should be preferably regulated to about 8-12 h of white light/16-12 h in obscurity, preferably of 12 h of white light/12 h in obscurity, in order to stimulate the synthesis of sulfolipids in Spirulina cells. 

[0075] The culture is then preferably maintained at a temperature of 20 to 22[deg.] C., under an illumination of 100 to 125 [mu]E/m/s, with an alternate cycle of illumination of about 8-12 h of white light/16-12 h in obscurity during 72-96 h before harvesting the biomass. 

[0076] Moreover, the bubbling of air enriched with 1% of CO2 is advantageously lowered and maintained at a flow rate of 25 l/l of culture/h during 24-48 h, then at a higher flow rate from 40 to 60 l/l of culture/h during 48-96 h after the supplementation with linoleate, if necessary to maintain the pH. 

[0077] The supplementation with ammonium linoleate is carried out during this exponential phase of growth which can be for example the fifth stage of production. 

[0078] The harvest of the Spirulina biomass rich in [gamma]-linolenic acid is carried out at the end of the exponential phase of growth while the harvest of the Spirulina biomass rich in sulfolipids is done during the stationary phase. The optical density at this moment is about from 3 to 4. The biomass is maintained in several decanting tanks at 24[deg.] C. during 24 h in order to eliminate the supernatant. 

[0079] The harvest can be carried out for example as follows: 

[0080] The biomass which has precipitated at the bottom of decanting tanks is filtered or submitted to a centrifugation at 5000 rounds/min during 15 minutes, then rinsed with a solution of NaCl at concentration of 10 g NaCl/liter a 24[deg.] C. in order to eliminate an important part of residual salts and of traces of linoleate present in the culture medium. Moreover, the salt concentration of the rinsing solution, which is similar to the one of the culture medium, permits to avoid a breaking of the cellular membranes due to osmotic pressure. Then, a new centrifugation is carried out at 5000 rounds/min during 15 minutes and the biomass is finally rinsed with distilled or demineralized water (3 times) at 20-24[deg.] C. The harvest of the Spirulina biomass is preferably carried out at a temperature comprised between 20 and 24[deg.] C. in order to protect the transformation of linoleic acid into [gamma]-linolenic acid. This low temperature also makes it possible to avoid the cellular degradation and the lipid denaturation. 

[0081] The obtained biomass can be lyophilized or sprayed, preferably immediately, in order to avoid a secondary contamination. 

[0082] The supernatant can be recycled for a new culture (6th phase) provided that the concentrations of bicarbonate, nitrate, phosphate, potassium, sodium, linoleate are re-controlled and that the medium is re-completed with nutritive elements which are necessary to the growth of Spirulina. 

[0083] These needs are about 470 g of carbon; 120 g of nitrogen; 13.3 g of potassium; 7.6 g of phosphate; 5.25 g of sulfur; 4 g of chlorine; 1.4 g of magnesium; 1 g of calcium; 0.47 g of iron and 0.3 g of sodium in order to synthesize 1 kg of biomass. According to these needs, the amounts of the necessary minerals can be calculated in order to re-complete the medium after the harvest of a known quantity of biomass. 

[0084] III.2-Production of Biomass in a Photobioreactor: 

[0085] The biomass of Spirulina rich in [gamma]-linolenic acid and/or in sulfolipids can be alternatively produced in a sterile photobioreactor. 

[0086] This type of culture is particularly advantageous because it allows the obtention of a Spirulina biomass containing a still more important quantity of [gamma]-linolenic acid or sulfolipids as compared with a culture in pond. Moreover, the control of culture conditions and the culture in a closed system make it possible to ensure a high purity of the finished product, particularly fit to pharmaceutical or cosmetic uses. 

[0087] The preparation of inoculum (multiplication of Spirulina strains) can be for example carried out in 4 successive stages, in each of which a known quantity of the culture of the previous stage is planted out in a determined quantity of new medium, preferably Zarrouk's medium. 

[0088] For example, the first 3 precultures can be carried out in 50 ml-, 250 ml- and 1 liter-flasks; and the 4th preculture in a 2 liter-photobioreactor. The preferred conditions of culture are detailed hereafter in the examples. 

[0089] a) Production of a Biomass Rich in [gamma]-Linolenic Acid: 

[0090] For obtaining a Spirulina biomass rich in [gamma]-linolenic acid, the production can be for example carried out in 2 phases, in a photobioreactor, preferably in 2 different 7 liter-photobioreactors. 

[0091] The cellular growth is also measured by the O.D. at 560 nm. 

[0092] The incorporation of ammonium linoleate is preferably performed during the exponential phase of growth, at a concentration of about 30 to 90 [mu]M/l, notably of 35 to 75 [mu]M/l, preferably during 4-6 days. 

[0093] The culture is then preferably carried out according to the following conditions: 

[0094] temperature of about 28 to 32[deg.] C., preferably 30[deg.] C.; 

[0095] illumination of about 75 to 100 [mu]E/m/s, according to a cycle by 24 h of 8 to 12 h of white light/16 to 12 h in obscurity after supplementation with ammonium linoleate; 

[0096] bubbling of air enriched with 1% of CO2 at a flow rate about of 20 to 30 l/l of culture/h during 24 h after supplementation with ammonium linoleate and then at a higher flow rate of 50 to 70 l/l of culture/h. 

[0097] The stirring speed during the production is preferably of 100 to 150 rounds/min. 

[0098] The harvest is carried out after 4 to 6 days of culture under the conditions indicated above for the cuture of Spirulina in a pond. 

[0099] b) Production of a Biomass Rich in Sulfolipids: 

[0100] For obtaining a biomass of Spirulina rich in sulfolipids in a photobioreactor, the production can be for example carried out in 2 phases: 

[0101] During the second phase, the medium is supplemented with ammonium linoleate in the same conditions as for obtaining a biomass of Spirulina rich in [gamma]-linolenic acid. 

[0102] This phase then preferably takes place during 5 to 8 days in 3 successive sub-phases under the following conditions: 

[0103] 1st sub-phase 

[0104] Temperature of 28 to 32[deg.] C., preferably 30[deg.] C.; 

[0105] Illumination of 75 to 100 [mu]E/m/s, according to a cycle of 8 to 12 h of white light 16 to 12 h in obscurity by 24 h during 48 h; 

[0106] Bubbling of air enriched with 1% of CO2 at a flow rate of 25 to 35 l/l of culture/h during 24 to 48 h; 

[0107] 2nd sub-phase: 

[0108] Temperature of 20 to 25[deg.] C., preferably 24[deg.] C.; 

[0109] Illumination of 100 to 125 [mu]E/m/s according to the same cycle as in the first sub-phase; 

[0110] Bubbling of air enriched with 1% of CO2 at a flow rate of 40 to 50 l/l of culture/h during 48 to 72 h; 

[0111] 3rd sub-phase: 

[0112] Temperature of 20 to 22[deg.] C.; 

[0113] Illumination of 100 to 125 [mu]E/m/s with a light cycle according to the same cycle of light as in first sub-phase during 72-96 h; 

[0114] Bubbling of air enriched with 1% of CO2 at a flow rate of 40 to 60 l/l of culture/h during 72-96 h. 

[0115] The harvest of the Spirulina biomass rich in sulfolipids is carried out under the above-described conditions. 

[0116] The culture processes described above, in pond or in sterile photobioreactor, allow the obtention of Spirulina biomasses particularly rich in [gamma]-linolenic acid and/or in sulfolipids, which constitute an later object of invention. 

[0117] For the Spirulina biomass rich in [gamma]-linolenic acid, the proportion of [gamma]-linolenic acid in the biomass compared with the total fatty acids is of at least about 25%, notably of about 29 to 35% for the culture in pond, and of about 30 to 36% for the culture in a photobioreactor, whereas with a classic process this proportion is only of about 20 to 22%. 
[0118] For the Spirulina biomass rich in sulfolipids, the proportion of these sulfolipids compared with total lipids is at of least about 35%, notably of about 38 to 42% for the culture in pond and of 39-43% for the culture in a photobioreactor. Also, the percentage of [gamma]-linolenic acid is slightly increased. 

[0119] A slight increase of the content of total lipids in the produced biomasses rich in [gamma]-linolenic acid or in sulfolipids is also observed. 

[0120] The culture process of Spirulina rich in [gamma]-linolenic acid according to the invention can be advantageously used in order to produce a biomass rich in this fatty acid under the form of a food supplement with high nutritive value for human or animals (for example laying hens, shrimps, deers, goats). Moreover, the extraction of an oil rich in [gamma]-linolenic acid from Spirulina biomass can be carried out by well known methods [14] in order to provide a category of food oil containing 75 to 85% of [gamma]-linolenic acid. The purification of [gamma]-linolenic acid isolated from this oil can be efficiently performed because it contains only small contents of saturated and monounsaturated fatty acids. The finished product under the form of natural [gamma]-linolenic acid can be used in pharmaceutical and cosmetic industry.

[0121] The invention is illustrated by the following examples which do not present any restrictive character. The figures referred to in the examples are as follows: 

[0122] FIG. 1: diagram of the preparation of Spirulina precultures (preparation of inoculum) for mass production; 

[0123] FIG. 2: diagram of the production process of Spirulina biomass rich in [gamma]-linolenic acid in pond; 

[0124] FIG. 3: diagram of the production process of Spirulina biomass rich in sulfolipids in pond; 

[0125] FIG. 4: diagram of the production of Spirulina biomass rich in [gamma]-linolenic acid in a photobioreactor; 

[0126] FIG. 5: diagram of the production of Spirulina biomass rich in sulfolipids in a photobioreactor.

EXAMPLE 1 
Production of Spirulina Biomass Rich in [gamma]-Linolenic Acid in Pond 

[0127] 1. Preparation of Original Strains and Precultures for Mass Production: 

[0128] 1.1. Original Strains: 

[0129] The 5 following strains of Spirulina were used: 

[0130] Spirulina platensis PCC 8005 from Institut Pasteur Paris; 

[0131] Spirulina maxima and Spirulina texcoco (Texcoco, Mexico); 

[0132] Spirulina crater (Laboratoire La Roquette, France). 

[0133] They were purified and preserved in Zarrouk's liquid or solid medium (Table 4), at 20-22[deg.] C. and under low alternate illumination (50 to 75 [mu]E/m/s) with 16 h of light/8 h in obscurity. 

[0134] 1.2. Precultures: 

[0135] The precultures in 1 liter- and 5 liter-flasks are prepared and pricked every 15 days. The pH of Zarrouk's medium is adjusted to 8.5 before sterilization at 120[deg.] C. during 20 min. The precultures can be started by the initial cellular concentration at the optical density of 0.3 to 0.5 at 560 nm as measured with a spectrophotometer Varian DMS-90. 
[0136] These precultures are aerated by bubbling air which also allows the supply in CO2 with a flow rate of the gazeous mixture at 1% of CO2 of 60-80 l/l of culture/h. Moreover, the precultures in small flasks (500 ml, 1 l, 2 l) can also be carried out in a CO2 Gallemkamp incubator in which an atmosphere at 1% of CO2 is maintained, with an orbital agitation of about 100 rounds/min. The illumination is of 100 [mu]E/m/s for all precultures. 

[0137] The inoculum prepared in a 5 liter-flask will be used for the multiplication of strains with 150 liter-plastic sacks or 100 liter- and 500 liter-ponds in order to obtain 1000 liters of preculture, which are transferred to a 45 m-pond in order to start the mass production (see FIG. 1). 
[0138] 2. Preparation of Culture Medium for Mass Production in Pond: 

[0139] All precultures for seeding were prepared with Zarrouk's medium while the mass culture from 1 to 20 mwere realised with ZK(1) medium (Table 5). The Zarrouk's medium (sterilized at 120[deg.] C., pH 8.5-9 during 20 minutes and cooled to 30[deg.] C.) was used in order to prepare precultures of Spirulina (1st to 4th preculture). For other precultures (5th and 7th preculture) and mass production, ZK (1) new medium can be used to replace Zarrouk's medium. 

[0140] 2.1. Sterilization of Usual Water for Mass Culture: 

[0141] The usual water can be sterilized by the ultrafiltration method with a Millipore Filter system or by sterilization with sodium hypochlorite: 20 ml of sodium hypochlorite are added to 140 liters of usual water which are maintained at 25-30[deg.] C. during 12-24 h. Then 15.4 ml of a solution of sodium thiosulfate (350 g/l) are added. The excessive quantity of chlorine can be eliminated by a bubbling of sterile air during 30-60 minutes. 

[0142] Sea water can also be used by adding 40 ml of sodium hypochlorite to 140 liters of sea water. 

[0143] 2.2. Preparation of Ammonium Linoleate: 

[0144] The ammonium linoleate can be synthesized by the 2 following methods: 

[0145] (a) Method 1: 
[0146] 4 ml of ammoniacal ethyl ether, prepared by bubbling anhydrous ammonia during 1 minute in a tube containing 10 ml of ethyl ether placed in ice, are added in a tube containing 0.5 g of dry linoleic acid. 

[0147] The mixture is evaporated to dryness under nitrogen. The residue is re-solved in diluted buffer (for example tris-HCl buffer 10 mM) or in water buffered at pH 8-9 by ammonia in order to avoid their dissociation. After rinsing the tube walls, buffered water is added to obtain a final volume of about 50 ml. 

[0148] (b) Method 2: 
[0149] 5.4 ml of a 18% ammonia solution and 4.6 ml of bidistilled water are added to 0.5 g of dry linoleic acid. The mixture is heated at 50-60[deg.] C. during 30-45 minutes. The pH is adjusted to 8-9 with bidistilled water after elimination of excessive ammonia with gazeous nitrogen. The final volume of ammonium linoleate solution is about 50 ml. The concentration of this ammonium linoleate solution is 10 mg/ml. 

[0150] The solution of ammonium linoleate is sterilised by filtration on a Millipore(R) filter 0.1-0.2 [mu]m under sterile conditions. Moreover, silicone 426R (at a concentration of 1 mg/l, pH 6) is used as an antifoam in order to eliminate foams at the surface of the culture medium. 

[0151] 3. Mass production of Spirulina rich in [gamma]-linolenic acid in pond (FIG. 2): 
[0152] (a) After the preparation of 1 mof inoculum (7th preculture) with the initial cellular concentration (O.D. at 560 nm 1-1.2), a 45 m-pond equipped with a paddlewheel in order to assure the circulation of culture medium with a speed about from 10 to 20 cm/s; a thermoregulator to maintain culture temperature at 30[deg.] C. and regulate the culture temperature at 20 to 35[deg.] C. according to the need of the culture process; a system of illumination in order to ensure an illumination of 50 to 125 [mu]E/m/s and a centrifugal pump in order to supply water and harvest Spirulina biomass was used. 

[0153] The depth of the culture medium can be adjusted to 20 to 40 cm. The ammonium linoleate and ZK (1) new medium were prepared separately at pH 8.5-9. The clean pond was installed under a plastic greenhouse in order to avoid the contamination and use effectively sun light for the production of biomass. 

[0154]  (b) The Process of Production Comprises the Following Phases: 

[0155] Phase 0: 1 mof inoculum (7th preculture) having an O.D. 1-1.2 is prepared. The 45 m-pond is washed and the cleanliness of this pond is checked before inoculation. Then, 2 mof ZK (1) new medium are prepared and the pH is adjusted at 8.5-9. 
[0156] Phase 1: 1 mof inoculum is added to 2 mof ZK(1) new medium having an O.D. of  0.3-0.4. The temperature is set and maintained at 30[deg.] C. and light intensity at 100-125 [mu]E/m/s. The speed of circulation of the culture medium (V) is maintained at 10 cm/s. After 72 h, the O.D. 0.55-0.65 is measured to determine the growth rate of Spirulina. 

[0157] Phase 2: 3 mof culture (of phase 1) are added to 2 mof ZK (1) new medium. The culture is maintained at 30[deg.] C., 100-125 [mu]E/m/s, pH 9, V 10 cm/s during 72 h. The O.D. 0.76-0.9 is measured in order to determine the growth of Spirulina. 

[0158] Phase 3: 5 mof ZK (1) new medium are added to 5 mof culture (of phase 2) and all culture conditions of phase 2 are maintained. After 72 h, the measured O.D. is 1.1-1.25. 
[0159] Phase 4: 5 mof ZK (1) new medium are added to 10 mof culture (of phase 3) and all culture conditions of phase 3 are maintained. After 72-96 h, the measured O.D. is 1.4-1.8. 
[0160] Phase 5: 4 mof culture of phase 4 are extracted and transferred to the second 12 m-pond in order to continue the culture of Spirulina in the presence of ammonium linoleate (35-75 [mu]M linoleate/liter). The measured O.D. is 1.9-2.1. Simultaneously, 4 mof ZK (1) new medium are added to 11 mof culture of phase 4 in the principal pond in order to prepare another culture of phase 4 while checking the medium composition and re-complementing all nutritive elements which are necessary to the growth of Spirulina. 

[0161] The culture supplemented with linoleate is maintained at 30[deg.] C., with an illumination of about 75-100 [mu]E/m/s and pH 9-10; after 72-96 h, the measured O.D. is  2.4-2.9. 
[0162] (c) Culture Conditions: 

[0163] The culture conditions such as pH, temperature, illumination, bubbling with air enriched with 1% of CO2 mentioned above in the description have to be maintained. 

[0164] Also, maintaining the ion concentrations adapted to the needs of Spirulina during the growth should be taken care of, as also indicated above. 

[0165] (d) Harvest of the Spirulina Biomass: 

[0166] The culture of Spirulina is maintained in decanting tanks at 24[deg.] C. during 24 h in order to eliminate the supernatant. The biomass precipitates at the bottom of tanks and is harvested by filtration or centrifugation at 5000 rounds/min during 15 minutes, then rinsed with a solution of NaCl at concentration of 10 g/l at 24[deg.] C. The biomass is then harvested by a new centrifugation at 5000 rounds/min during 15 minutes and finally rinsed 3 times with distilled or demineralized water before lyophilization or spraying. 

[0167] 4. Results: 

[0168] The general chemical composition of Spirulina cultivated by the process of invention for obtaining the biomass rich in [gamma]-linolenic acid, their lipid composition and their total fatty acid composition are reported respectively in tables 6, 7 and 8 below.

TABLE 6
General chemical composition of Spirulina strains (%) cultivated in

pond in order to obtain a biomass rich in [gamma]-linolenic acid.

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

Proteins55-6054-5953-5856-58
Carbohydrates15-1813.5-15.010-1211-13
Lipids6.8-7.46.8-7.57.0-7.56.7-7.4
Minerals 7.0-12.07.0-8.5 8-117.0-8.5
Humidity7.0-8.07.0-8.07.0-8.07.0-8.0
Carotenoids0.20-0.290.30-0.350.15-0.200.15-0.19
Chlorophyll a0.7-0.80.67-0.720.70-0.780.7-0.8
[0169] 
TABLE 7
Lipid composition of Spirulina strains (%) cultivated in pond in order

to obtain biomasses rich in [gamma]-linolenic acid.

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

MGDG46.1-47.544.8-46.845.0-46.342.8-44.5
DGDG10.7-12.311.0-11.710.6-11.211.5-11.7
PG19.0-20.418.9-19.518.8-19.619.5-20.1
SQDG21.5-22.521.7-22.422.5-22.821.2-23.7
[0170] 
TABLE 8
Total fatty acid composition of Spirulina strains (%) cultivated in

pond in order to obtain a biomass rich in [gamma]-linolenic acid.

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

Palmitic acid303534.536.6
(C16:0)
Palmitoleic acid1.31.21.31.2
(C16:1)
Stearic acid1.41.41.41.4
(C18:0)
Oleic acid3.74.84.74.5
(C18:1)
Linoleic acid28.827.928.427.2
(C18:2)
[gamma]-linolenic acid34.829.729.729.1
([gamma]-C18:3)
[Sigma]C16/[Sigma]C1831.3/68.736.2/63.835.8/64.237.8/62.2
[0171] The results show that: 

[0172] The produced biomasses contain from 6.7 to 7.5% of dry weight under the form of lipids, with an increase as compared to original strains. Moreover, the carotenoid content also increases and reaches from 0.15 to 0.35% [Table 6]. The obtained biomasses contain an important quantity of MGDG reaching from 42.8 to 47.5% of the total lipids [Table 7] while the proportion of SQDG is only about from 21.2 to 23.7% of the total lipids. Moreover, the content of [gamma]-linolenic acid in this biomass increases significantly and reaches from 29 to 34.8% of total fatty acids; 

[0173] The accumulation of [gamma]-linolenic acid goes together with an increase of linoleic acid in these biomasses [Table 8], showing that the exogenous linoleic acid under the form of ammonium linoleate was absorbed and desaturated by the [Delta]desaturase in order to form [gamma]-linolenic acid in Spirulina cells; 

[0174] The percentages of total C16 fatty acids in the biomasses decrease according to the increase of C18 total fatty acids (31.3/68.7 in Spirulina 8005). 
EXAMPLE 2 
Production of Spirulina Biomass Rich in Sulfolipids in Pond 

[0175] 1. The preparation of original strains, precultures and the preparation of the culture medium are as described in example 1. 
[0176] 2. The production process of which the diagram is shown on FIG. 3, comprises the 6 following phases: 

[0177] Phase 0 to phase 4 (in the first 45 m-pond): Spirulina was cultivated as described in example 1. At the end of phase 4, 4 mof culture of phase 4 are taken and transferred to the second pond, then 4 mof ZK (1) new medium are added to 11 mof culture of phase 4 while simultaneously controlling the medium composition and re-complementing the medium with nutritive elements necessary to the growth of Spirulina. 

[0178] Phase 5 (in the second 12 m-pond): 4 mof Spirulina supplemented with ammonium linoleate at the linoleate concentration of 35 to 75 [mu]M/liter of culture medium are cultivated at 30[deg.] C./48 h, then at 24[deg.] C. during 48 h, under an Ilumination of about 75-125 [mu]E/m/s. After 96 h of culture, this culture volume is transferred to the 3rd pond in order to stimulate the synthesis of sulfolipids in Spirulina cells. Simultaneously, a new volume of culture (4 m) is taken from the first pond in order to prepare another culture in the presence of ammonium linoleate. 

[0179] The cellular concentration reaches an O.D. at 560 nm of  2.4-2.7 at the end of phase 5. 
[0180] Phase 6 (in the 3rd 12 m-pond): the culture of Spirulina supplemented in linoleate at 20-22[deg.] C. under illumination from 100 to 125 [mu]LE/m/s is continued during 72-96 h before harvesting the biomass. The cellular concentration reaches an O.D. at 560 nm of  2.5-2.8 at the end of phase 6. 
[0181] The harvest is carried out under the conditions described in example 1. 
[0182] 3. Results: 

[0183] The general chemical composition of Spirulina cultivated by the process of the invention for obtaining of a biomass rich in sulfolipids, their lipid composition and their total fatty acid composition are respectively reported in tables 9, 10 and 11 below.

TABLE 9
General chemical composition (%) of Spirulina strains cultivated

in pond in order to obtain biomasses rich in sulfolipids.

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

Proteins54-5953-6053-5956.0-59.5
Carbohydrates13-1613.0-14.810.0-11.512.0-13.4
Lipids6.7-7.26.6-7.26.8-7.16.9-7.0
Minerals 7.0-10.87.3-8.2 8.0-11.07.4-8.5
Humidity7.0-8.07.2-8.07.0-8.07.3-8.2
Carotenoids0.16-.0240.28-0.320.12-0.170.13-0.18
Chlorophyll a0.7-0.80.7-0.80.73-0.780.72-0.77
[0184] 
TABLE 10
Lipid composition (%) of Spirulina strains cultivated in

pond in order to obtain biomasses rich in sulfolipids.

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

MGDG34.0-34.834.5-35.637.0-38.436.9-38.1
DGDG 9.5-10.29.0-9.58.8-9.68.6-9.2
PG12.9-13.414.0-14.612.0-12.813.6-14.0
SQDG40.8-41.639.5-40.338.5-39.238.0-38.7
[0185] 
TABLE 11
Total fatty acid composition (%) of Spirulina strains cultivated in pond in

order to obtain biomasses rich in sulfolipids.

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

Palmitic acid40.241.041.541.1
(C16:0)
Palmitoleic acid2.72.82.53.3
(C16:1)
Stearic acid3.03.33.23.8
(C18:0)
Oleic acid3.43.84.94.7
(C18:1)
Linoleic acid24.924.422.221.4
(C18:2)
[gamma]-linolenic acid25.825.125.725.7
([gamma]-C18:3)
[Sigma]C16/[Sigma]C1842.9/57.143.8/56.244/5644.4/55.6
[0186] The results show that: 

[0187] The Spirulina strains contain about from 6.6 to 7.2% of dry weight under the form of lipids, with an increase as compared to original strains [Table 9]; 

[0188] The percentage of MGDG decreases according to the increase of SQDG (or sulfolipids). The proportion of sulfolipids significantly increases in all used strains and varies between 38 and 41.6% of total lipids while the percentage of MGDG in all used strains decreases and varies between 34 and 38.4% of total lipids [Table 10]. These results prove that decreasing the temperature (30[deg.] C.->24[deg.] C.->20[deg.] C.) stimulates the synthesis of sulfolipids; 

[0189] The proportion of [gamma]-linolenic acid slightly increases from 20.4 to 25.8% in Spirulina 8005; 

[0190] The ratio of C16 total fatty acids/C18 total fatty acids does not significantly vary and is only about 42.9/57.1 in Spirulina 8005 [Table 11]. 
[0191] These results show that the culture conditions of the process of the invention significantly influence the proportion of sulfolipids in the biomass. 

EXAMPLE 3 
Culture Process of Spirulina Rich in [gamma]-Linolenic Acid in a Sterile Photobioreactor (FIG. 4) 
[0192] 1. Multiplication of Spirulina Strains: 

[0193] The same strains as in example 1 are used. 

[0194] All precultures of Spirulina were prepared by cultures in flasks (50 ml, 250 ml and 1 liter) and in a 2 liter-photobioreactor. 

[0195] The preparation of precultures is carried out once at the beginning of mass production. The strains multiplication is carried out by the 4 following stages: 

[0196] (a) The first preculture (100 ml) is prepared with a 50 ml-flask placed in a Gallemkamp incubator, with an orbital agitation of 100 to 200 rotations/min, in which the atmosphere is maintained at 1% of CO2, under an illumination of 100 [mu]E/m/s. The cycle of illumination is about 12 h of white light/12 h in obscurity during 5-7 days at 30[deg.] C. The initial cellular concentration is about 0.2-0.35 g dry/liter of Zarrouk's medium (O.D.560 0.3-0.5) and the final cellular concentration of the 1st preculture reaches an O.D.560 of  1-1.2. 
[0197] (b) 10 ml of the 1st preculture are used as inoculum in order to make the second preculture in a 250 ml-flask containing 40 ml of Zarrouk's sterile medium, placed in a Gallemkamp incubator under the culture conditions used for the first preculture. After 5-7 days of culture, 50 ml of the 2nd preculture with an O.D.560 of  1.2-1.3 are obtained. 

[0198] (c) 50 ml of the 2nd preculture are added to 200 ml of Zarrouk's sterile medium in order to begin the 3rd preculture. This preculture is carried out in a 1 liter-flask placed in a Gallemkamp incubator under the culture conditions used for the first preculture. After 5-7 days of culture, 50 ml of the 3rd preculture with an O.D.560 of  1.2-1.3 are obtained. 

[0199] (d) In order to carry out the 4th preculture, 1 liter of Zarrouk's sterile medium is prepared in a sterile 2 liter-photobioreactor. Then 250 ml of the 3rd preculture are added into this photobioreactor placed under the culture conditions of the first preculture. The bubbling of sterile air enriched with 1% of CO2 is adjusted to a flow rate of 50 to 70 l/l of culture/h. After 5-7 days of culture, 1 liter of the 4th preculture with an O.D.560 of  1.2-1.4 can be obtained. 

[0200] 2. Production of a Biomass of Spirulina Rich in [gamma]-Linolenic Acid in Photobioreactor (FIG. 4). 
[0201] (a) 4 liters of Zarrouk's sterile medium are prepared in a 7 liter-photobioreactor while adding 1 liter of 4th preculture as inoculum prepared at the stage 1.d). The culture is carried out under the same culture conditions used for the previous precultures (O.D.560 1.4-2.0 after 5-7 days of culture), with an agitation speed of about 100-150 rounds/min. The bubbling of sterile air enriched with 1% of CO2 is adjusted to a flow rate of 50 to 70 l/l of culture/h. 

[0202] (b) 4 liters of culture are taken in the 1st photobioreactor while re-complementing the medium with 4 liters of Zarrouk's sterile new medium in order to continue preparing the next culture. Then 4 liters of this culture as sterily transferred to the second 7 liter-photobioreactor while supplementing the medium with ammonium linoleate (at a concentration of 35 to 75 [mu]M linoleate/l) in the middle of the exponential phase of growth during 4-6 days. The culture is carried out under the following conditions: at 30[deg.] C., under an illumination of 75 to 100 [mu]E/m/s, with a cycle of illumination by 24 h of 8-12 h in white light/16-12 h in obscurity after the supplementation with linoleate. Simultaneously, the bubbling of sterile air enriched with 1% of CO2 is adjusted to 20-30 l/l of culture/h after the supplementation with linoleate and maintained during 24 h in order to avoid the formation of foams at the surface of culture medium. Silicon 426R is used as antifoam. The agitation speed is maintained at about 100-150 rounds/min. Then, the bubbling of sterile air enriched with 1% of CO2 has to be increased and maintained between 50 and 70 l/l of culture/h. 

[0203] (c) After 4-6 days of culture, the biomass is harvested under the conditions described in example 1. 
[0204] In this example, the culture was carried out with a higher cellular concentration. This allows decreasing the duration of production while increasing the culture yield (from 2.4 to 2.6 g dry per liter). 

[0205] 3. Results 

[0206] Spirulina strains cultivated in a photobioreactor according to the process of the invention contain a more important amount of [gamma]-linolenic acid more important than those cultivated in a pond. The proportion of [gamma]-linolenic acid of the obtained biomass is about 30-36% of total fatty acids (Tables 12 and 13). The culture yield in a photobioreactor is higher than that of culture in pond and reaches 1.78-2.2 g dry per liter.

TABLE 12
Lipid composition (%) of Spirulina strains cultivated in a photobioreactor

in order to obtain biomasses rich in [gamma]-linolenic acid.

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

MGDG45.8-47.845.1-47.045.3-46.643.1-44.8
DGDG11.0-11.511.3-11.811.0-11.511.6-11.8
PG18.0-18.519.1-20.019.0-19.319.6-20.0
SQDG21.4-22.220.7-21.222.4-22.621.0-23.4
[0207] 
TABLE 13
Total fatty acid compositions (%) of Spirulina strains cultivated in a

photobioreactor in order to obtain biomasses rich in [gamma]-linolenic acid.

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

Palmitic acid29.734.334.036.0
(C16:0)
Palmitoleic acid1.21.21.31.2
(C16:1)
Stearic acid1.31.41.41.3
(C18:0)
Oleic acid3.54.64.54.2
(C18:1)
Linoleic acid28.328.028.627.3
(C18:2)
[gamma]-linolenic acid36.030.530.230.0
([gamma]-C18:3)
[Sigma]C16/[Sigma]C1830.9/69.135.5/64.535.3/64.737.2/62.8;

EXAMPLE 4 
Culture Process of Spirulina Rich in Sulfolipids in a Sterile Photobioreactor (FIG. 5) 
[0208] 1. Production of a Biomass of Spirulina Rich in Sulfolipids in a Photobioreactor. 

[0209] The same strains as in example 1 are used. 

[0210] (a) The multiplication of strains is carried out in 4 stages as indicated in example 3. 1. The preparation of precultures is carried out only once at the beginning of mass production. 

[0211] (b) The preparation of 5 liters of culture in the first 7 liter-photobioreactor is carried out according to the stages cited in example 3, 2), a). 

[0212] (c) 4 liters of culture of the first photobioreactor are taken while re-complementing 4 liters of Zarrouk's sterile new medium in this photobioreactor in order to continue preparing another culture. Then, 4 liters of this culture are sterily transferred as inoculum to the second 7 liter-photobioreactor while supplementing the medium with ammonium linoleate (at the concentration of 35-75 [mu]M linoleate/liter) during 5-7 days, under the following culture conditions: 

[0213] c.1) the first stage comprises 2 successive phases: 

[0214] Phase 1: the culture is maintained at 30[deg.] C. under an illumination of 75 to 100 [mu]E/m/s during 48 h. Simultaneously, the illumination cycle should be adjusted to about 8-12 h of white light/16-12 h in obscurity by 24 h. Moreover, the bubbling of sterile air enriched with 1% of CO2 must be lowered and maintained at the flow rate of 25 to 35 l/l of culture/h during 24 to 48 h. The agitation speed is maintained at about 100-150 rounds/minute. 

[0215] Phase 2: the culture is placed at 24[deg.] C. under a higher illumination of 100 to 125 [mu]E/m/s during 48 h. The cycle of illumination is of about 8-12 h of white light/16-12 h in obscurity by 24 h. The bubbling of sterile air enriched with 1% of CO2 is increased and maintained at the higher flow rate of 40 to 50 l/l of culture/h during 48-72 h. The agitation speed is maintained at about 100-150 rounds/min. 

[0216] c.2) In the second stage, the culture temperature is lowered to 20-22[deg.] C., under an illumination of 100-125 [mu]E/m/s. The cycle of illumination is of about 12 h in white light/12 h in obscurity during 72-96 h before harvesting the biomass. The pH is about 9-10.5 in order to optimize the synthesis of sulfolipids in Spirulina cells. The culture is aerated with a mixture of sterile air enriched with 1% of CO2 at the flow rate of 50-60 l/l of culture/h. The agitation speed is maintained at about 100-150 rounds/min. The duration of the second stage can vary according to the used strains. 

[0217] d) The biomass rich in sulfolipids is harvested by the harvesting process indicated in example 1. The diagram of the production of Spirulina rich in sulfolipids in a photobioreactor is shown on FIG. 5. The increase of the initial cellular concentration makes it possible to reduce the culture duration while increasing the production yield (from 2.3 to 2.6 g dry/liter). 

[0218] 2. Results 

[0219] Spirulina produced in photobioreactor by the process of invention contain an important amount of sulfolipids reaching 39-43% of total lipids (Tables 14 and 15). The culture yield reaches from 1.65 to 2.1 g dry/liter.

TABLE 14
Lipid composition (%) of Spirulina strains cultivated in a photobioreactor

in order to obtain biomasses rich in sulfolipids

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

MGDG33.8-34.934.0-35.236.8-37.336.5-37.4
DGDG 9.8-10.89.2-9.68.9-9.28.6-9.1
PG11.0-11.313.0-14.012.4-12.812.6-13.0
SQDG40.9-43.039.8-41.239.2-40.739.0-40.5
[0220] 
TABLE 15
Total fatty acid composition (%) of Spirulina strains cultivated in a

photobioreactor in order to obtain biomasses rich in sulfolipids.

Sp. 8005Sp. MaximaSp. TexcocoSp. crater

Palmitic acid40.241.341.841.5
(C16:0)
Palmitoleic acid2.72.62.43.1
(C16:1)
Stearic acid3.23.43.23.6
(C18:0)
Oleic acid3.43.74.84.5
(C18:1)
Linoleic acid24.623.722.021.7
(C18:2)
[gamma]-linolenic acid25.925.325.825.6
([gamma]-C18:3)
[Sigma]C16/[Sigma]C1842.9/57.143.9/56.144.2/55.844.6/55.4
EXAMPLE 5 
Effect of the Additional Supplementation in Glucose 

[0221] Spirulina platensis PCC 8005 was cultivated in a photobioreactor in Zarrouk's medium supplemented with ammonium linoleate, or with ammonium linoleate and glucose. 

[0222] The culture in photobioreactor is carried out under the following conditions: 

[0223] The precultures in the presence of glucose are incubated in obscurity under a speed of agitation of 100 rounds/min during 10-14 days at 30[deg.] C. 250 ml-flasks containing 100 ml of Zarrouk's sterile medium are used to prepare these precultures while the mixotrophic culture is carried out in a photobioreactor. The initial cellular concentration (O.D.at 560 nm) is about 0.5-0.8. 
[0224] Then, the culture in photobioreactor is placed at 30[deg.] C. under a continuous illumination of 50 to 100 [mu]E/m/s during 5-7 days. Finally, the culture is maintained at 30[deg.] C. under an illumination of 50-100 [mu]E/m/s with 8-12 h of white light/16-12 h in obscurity by 24 h during 5-7 days. 

[0225] The harvest of biomass is carried out at the end of the obscurity period. 

[0226] In the case of glucose supplementation, the exogenous glucose was used as a source of carbon in order to synthesize organic substances in Spirulina cells. The optimum concentration of glucose for the mixotrophic culture is about 2.5 to 3 g/l. The culture yield increases in terms of a glucose increase in the medium (from 0.5 to 2.5 g/l), then the yield of culture decreases slightly at higher concentration of exogenous glucose (from 5 g/l to 10 g/l). Finally, the culture yield reaches 2.5-2.7 g dry/liter. 

[0227] The results are reported in tables 16, 17 and 18 below. 

[0228] The lipid content is of about 7.7-9.2% of dry weight in the case of simultaneous supplementation in glucose and linoleate (Table 16). The cells supplemented either with glucose or with glucose and linoleate significantly synthesized MGlcDG (monoglucosyldiacylglycerol), precursor of MGDG and the proportion of MGlcDG reaches 10.2-12.2% of total lipids (Table 17). 
[0229] Simultaneously, the synthesis of [gamma]-linolenic acid was stimulated in these cells and the content of this fatty acid reaches 35.8% of total fatty acids (Table 18).
TABLE 16
General chemical composition (%) of Spirulina platensis PCC 8005
cultivated in Zarrouk's medium supplemented with linoleate (35.7 [mu]M/1)
or with (2.5 g/l) and linoleate (35.7 [mu]M/l) at 30[deg.] C.

+ Linoleate+ Glucose & linoleate

Proteins55-6057-62
Carbohydrates15-1815-19
Lipids6.8-7.47.7-9.2
Minerals 7.0-12.03.7-5.5
Humidity7.0-8.06-7
Carotenoids0.20-0.290.2-0.3
Chlorophyll a0.7-0.80.68-0.76
[0230] 
TABLE 17
Lipid composition in Spirulina platensis PCC 8005 cultivated in Zarrouk's

medium supplemented with linoleate (35.7 [mu]M/l) or with glucose (2.5 g/l)

and linoleate (35.7 [mu]M/l) at 30[deg.] C.

Polar lipids (%)

Culture conditionsMGlcDGMGDGDGDGPGSQDG

- Without supplementation-31.5-33 15.7-17.324.8-26.224.8-26.6
+ Linoleate-45.8-47.811.0-11.518.0-18.521.4-22.2
+ Glucose & linoleate11.6-12.243.0-44.011.7-12.313.0-13.618.9-19.7

[0231] 
TABLE 18
Total fatty acid composition in Spirulina platensis PCC 8005 cultivated in

Zarrouk's medium supplemented with linoleate (35.7 [mu]M/l) or with

(2.5 g/l) and linoleate (35.7 [mu]M/l) at 30[deg.] C.

Culture conditionsC16:0C16:1C18:0C18:1C18:2[gamma]C18:3[Sigma]C16/[Sigma]C18
- Without51.23.60.75.918.220.454.8/45/2
supplementation

+ Linoleate29.71.21.33.528.336.030/9/69.1
+ Glucose & linoleate30.21.01.24.827.035.831.2/68.8
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Claims:

1. Method for mixotrophic culture of Spirulina for producing a biomass rich in [omega]6 polyunsaturated fatty acids, particularly in [gamma]-linolenic acid and/or in sulfolipids, characterized in that said production comprises at least one culture stage of Spirulina in the presence of ammonium linoleate at a concentration comprised between 30 and 90 [mu]M/l, preferably from 35 to 75 [mu]M/l. 

2. Method according to claim 1, characterized in that the culture stage of Spirulina in the presence of ammonium linoleate is carried out at a temperature comprised between 20 and 35[deg.] C. and under an illumination comprised between 50 and 125 [mu]E/m/s, preferably between 75 and 100 [mu]E/m/s. 

3. Method according to anyone of claim 1 or 2, characterized in that ammonium linoleate is added to the culture medium during the exponential phase of growth, Method in the middle of this phase. 

4. Method according to any one of claims 1 to 3 for producing a biomass of Spirulina rich in [gamma]-linolenic acid, characterized in that the temperature is comprised between about 24[deg.] C. and 35[deg.] C., advantageously about 30[deg.] C. and the illumination is comprised between 75 and 125 [mu]E/m/s, advantageously between 75 and 100 [mu]E/m/s. 

5. Method according to any one of claims 1 to 4 for producing a biomass of Spirulina rich in sulfolipids, characterized in that the temperature is preferably comprised between about 20 and 25[deg.] C. and the illumination is comprised between 100 and 125 [mu]E/m/s. 

6. Method according to any one of claims 1 to 5, characterized in that glucose is added to the culture medium, preferably during the exponential phase of growth, at a concentration of about 2 to 5 g/l, preferably 2.5 to 3 g/l. 

7. Method according to claim 6, characterized in that the supplementation with glucose is carried out at a temperature about 30[deg.] C., under an illumination of about 50-100 [mu]E/m/s. 

8. Method according to one of claims 2 to 7, characterized in that the illumination is carried out according to an alternate cycle of about 8-12 h of white light and 16-12 h in obscurity, preferably 12 h of white light and 12 h in obscurity. 

9. Method according to any one of claims 1 to 8, characterized in that the biomass of Spirulina is produced in a pond or in a sterile photobioreactor. 

10. Method according to any one of claims 1 to 9, for the mass production of a biomass of Spirulina rich in [gamma]-linolenic acid and/or in sulfolipids, characterized in that the culture conditions comprise the following conditions:

bubbling 60 to 80 liters of sterile air enriched with 1% of CO2/l of culture medium/h in the precultures; 

maintaining the pH of the culture medium between 8.5 and 10.5, preferably of 9 to 10 during the growth; 

maintaining the concentrations of hydrogenocarbonate, phosphate and nitrate, adapted to the needs of the Spirulina strain during the growth; 

maintaining the culture temperature at 30[deg.] C. while ensuring an illumination of 100 to 125 [mu]E/m/s with about 8 to 12 h of white light and about 16 to 12 h in obscurity by 24 h during the growth, preferably about 12 h of white light and about 12 h in obscurity, then lowering the illumination at 75 to 100 [mu]E/m/s during the last phase of biomass production. 

11. Method according to any one of claims 1 to 10, for producing a biomass of Spirulina rich in [gamma]-linolenic acid in pond, characterized in that the production of said biomass comprises one stage of supplementation with linoleate under an illumination of 75 to 100 [mu]E/m/s, according to an alternate cycle of illumination by 24 h of about 8 to 12 h of white light and about 16 to 12 h in obscurity, preferably about 12 h of white light and about 12 h in obscurity, while maintaining the temperature at about 30[deg.] C. and lowering if necessary the bubbling of air enriched with 1% of CO2 to a flow rate of 30-40 liters/l of culture/h during 24 h after said supplementation. 

12. Method according to any one of claims 1 to 11, for producing a biomass of Spirulina rich in [gamma]-linolenic acid in asterile photobioreactor, characterized in that the culture is carried out, after the incorporation of ammonium linoleate, under the following conditions:

a) temperature of 28 to 32[deg.] C., preferably about 30[deg.] C.; 

b) illumination of 75 to 100 [mu]E/m/s according to an alternate cycle of illumination by 24 h of 8 to 12 h of white light/16 to 12 h in obscurity, preferably about 12 h of white light and about 12 h in obscurity, during 72 to 96 h; 

c) bubbling of air enriched with 1% of CO2 at a flow rate of 20 to 30 liters/l of culture/h during 24 h after the supplementation with ammonium linoleate. 

13. Method according to any one of claims 1 to 10, for producing a biomass of Spirulina rich in sulfolipids in pond, characterized in that the production of said biomass comprises one stage of supplementation with ammonium linoleate, under an illumination of 75 to 100 [mu]E/m/s at about 30[deg.] C. during 48 h, then of 100 to 125 [mu]E/m/s at about 24[deg.] C. during 48-72 h according to an alternate cycle of illumination of about 8 to 12 h of white light and about 16 to 12 h in obscurity by 24 h, and, finally, of 100 to 125 [mu]E/m/s at about 20-22[deg.] C. during 72 to 96 h according to an alternate cycle of illumination of about 8-12 h of white light and about 16-12 h in obscurity, optionally with a bubbling of air enriched with 1% of CO2 at a flow rate of 25 liters/l of culture/h during 24-48 h after the supplementation with ammonium linoleate, then of 40-60 l/l of culture/h during 48 to 96 h. 

14. Method according to any one of claims 1 to 10 for producing a biomass of Spirulina rich in sulfolipids in a sterile photobioreactor, characterized in that the production of said biomass comprises one stage of supplementation with ammonium linoleate, under an illumination of 75 to 100 [mu]E/m/s at about 30[deg.] C. during 48 h, then of 100 to 125 [mu]E/m/s at about 24[deg.] C. during 48 to 72 h with an alternate cycle of illumination of about 8 to 12 h of white light and about 16 to 12 h in obscurity by 24 h, and, finally, of 100 to 125 HE/m/s at about 20-22[deg.] C. during 72 to 96 h, according to an alternate cycle of illumination of about 8 to 12 h of white light and about 16 to 12 h in obscurity, optionally with a bubbling of air enriched with 1% of CO2 at a flow rate about 25 l/l of culture/h during 24-48 h after the supplementation with ammonium linoleate, and then of 40-60 l/l of culture/h during 48 to 96 h. 

15. Method according to any one of claims 1 to 14, characterized in that the used strain is chosen among Spirulina platensis, Spirulina maxima, Spirulina crater and Spirulina texcoco. 

16. Biomass of Spirulina rich in [gamma]-linolenic acid characterized in that the proportion of [gamma]-linolenic acid in the biomass with respect to the total fatty acids content is at least about 25% and in that the total lipid content is increased in the biomass. 

17. Biomass of Spirulina rich in sulfolipids characterized in that the proportion of said sulfolipids is at least about 35% with respect to total lipids. 

18. Biomass of Spirulina rich in sulfolipids according to claim 17, characterized in that the total lipid content is increased in the biomass. 

19. Culture medium for the mixotrophic culture of Spirulina, having one of following compositions: 

ZK (1)ZK (2)
NaHCO38.4gNaHCO38.4g

NaCl5.0gNaCl4.5g

K2HPO40.2gK2HPO40.2g

MgSO4 . 7H2O0.2gNaNO33.0g

KNO32.5gMgSO4 . 7H2O0.2g

FeSO4 or0.01gFeSO40.01g

FeSO4 . 7H2O0.018gH2O1liter

H2O1liter

ZK (3)ZK (4)
NaHCO38.4gNaHCO38.4g

NaCl5.5gNaCl5.5g

K2HPO40.3g(NH2)2CO or (NH4)2SO40.1g

MgSO4 . 7H2O0.2gNH4H2PO40.1g

(NH2)2CO or0.2gK2SO40.2g

(NH4)2SO4MgSO4 . 7H2O0.2g

FeSO40.01gFeSO40.01g

H2O1literH2O1liter
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Abstract:

A COMPOSITION FOR PREVENTING OR TREATING INFLAMMATION AND/OR PAIN BY TOPICAL ADMINISTRATION ARE DISCLOSED. THE COMPOSITION CONTAINS AN OMEGA FATTY ACID IN COMBINATION WITH SPIRULINA. PREFERABLY, THE OMEGA FATTY ACID IS A MIXTURE OF OMEGA-3 FATTY ACIDS AND OMEGA-6 FATTY ACIDS. OMEGA-3 FATTY ACIDS INCLUDE EICOSAPENTAENOIC ACID AND DOCOSAHEXANOIC ACID, AND OMEGA-6 FATTY ACIDS INCLUDE GAMMA-LINOLENIC ACID AND DIHOMO-GAMMA-LINOLENIC ACID. THE COMPOSITION MAY FURTHER INCLUDE PHARMACEUTICALLY ACCEPTABLE CARRIERS OR DILUENTS, VITAMINS A AND E, AND A CYCLOOXYGENASE INHIBITOR SUCH AS METHYL SALICYLATE.

Description:

TECHNICAL FIELD

The present invention relates generally to compositions and methods for preventing and/or treating inflammation and pain in patients and, more specifically, to compositions containing omega fatty acids and spirulina and to methods for their administration.

BACKGROUND OF THE INVENTION

The prevention or inhibition of inflammation and pain is of significant concern to medical professionals, particularly in the case of patients afflicted with arthritis and other musculoskeletal ailments, including sports-related injuries.

The immune system is a protective network that enables the body to ward off disease. A mechanism by which this occurs is through the initiation of an inflammatory response. In attempting to heal areas of injury, the body sometimes mounts an overly aggressive immune response. This "hyper" immune response is the cause of a group of illnesses known as "autoimmune diseases" which include rheumatoid arthritis. The immune response is often associated with increased blood flow and increased vascular permeability. This causes the release of white blood cells, macrophages, platelets and other cellular elements to the surrounding tissues. These cells are the harbingers of inflammation.

Prostaglandins are a family of compounds which have been identified as playing a significant role in inflammation. Their biosynthesis is triggered by the release of arachidonic acid, a preliminary event in the immune response. Prostaglandins are produced throughout the body and are derived from enzymatic action on a common substrate, arachidonic acid. The first step in prostaglandin synthesis is the oxygenation of arachidonic acid by the enzyme cyclooxygenase. The oxygenated prostaglandin precursors are subject to further enzymatic processes which provide the various members of the prostaglandin family.

Arachidonic acid is an essential fatty acid consisting of twenty carbon atoms and containing four carbon-carbon double bonds. By virtue of the position of the carbon-carbon double bond at the methyl (omega) end of the hydrocarbon chain, it is classified as an omega-6 fatty acid. A closely related family of fatty acids are the omega-3 fatty acids. In addition to double bond position, omega-6 and omega-3 fatty acids may also be distinguished by their origins. The precursors to these fatty acids are derived from botanical and/or marine plants which are in turn further metabolized in animals to provide the long chain polyunsaturated acids. Omega-6 fatty acids may be found predominantly in land animals, while omega-3 fatty acids are abundant in fish.

Closely related in structure and function to the prostaglandins are a family of compounds known as leukotrienes. Leukotrienes are also derived from arachidonic acid metabolism, but through the lipoxygenase pathway. Like prostaglandins, leukotrienes exhibit inflammatory properties. It is believed that inhibition of the enzymatic pathways which yield prostaglandins and leukotrienes would result in decreased production of such compounds, with a consequent reduction in their inflammatory effects

To this end, omega fatty acids are known to inhibit production of prostaglandins and leukotrienes, and are effective inhibitors of inflammation. Oral administration of omega fatty acids, however, has limited effectiveness and suffers from several drawbacks. Fatty acids that are taken orally are subject to gastrointestinal absorption and metabolism. To compensate for the reduction of active compound reaching the targeted body region, increased dosages of fatty acids are required. In addition, oral administration of fatty acids is not tissue specific and the dosage is distributed throughout the body. Because these omega fatty acids affect biological processes beyond prostaglandin synthesis, side effects associated with oral administration have been observed. For example, omega fatty acids are known to interfere with normal platelet function, and oral administration generally results in the increased danger of bleeding (Rogers et al., Atherosclerosis 63:137-43, 1987). The effect of omega fatty acids on platelet function also adversely affects capillary fragility.

Most effective medications for treatment of inflammatory conditions such as arthritis are administered either orally or parenterally and thus have the potential of producing significant systemic side effects. For example, non-steroidal anti-inflammatory drugs often produce such undesirable effects as gastric irritation, renal insufficiency, bleeding disorders, and congestive heart failure. Particularly in the geriatric population, the very group most often requiring long-term effective treatment for arthritis, these side effects often preclude successful treatment. In the elderly population, both hepatic and renal function are often compromised, thereby potentially increasing the toxic effects of medications. In addition, reduction of serum albumin in the elderly can adversely alter the pharmacodynamics of drugs (D. S. Chutka, J. Evans, et al., Mayo Clinic Proceedings 70:685-93, 1995).

Despite the great need to inhibit inflammation and pain, current therapeutic options and preventive measures have serious limitations. As mentioned above, many patients are unable to take oral compounds because of systemic or local side effects. Furthermore, current topical compounds are not effectively absorbed transcutaneously.

Accordingly, there is a need in the art for compositions that can be administered topically to a desired area of a patient's body and that can be absorbed transcutaneously to effectively modulate immune response and prevent, inhibit, or provide treatment for inflammation and/or pain. The present invention fulfills these needs, and provides further related advantages.

SUMMARY OF THE INVENTION

Briefly stated, the present invention discloses methods and compositions for topical administration to prevent or treat inflammation and/or pain in a warm-blooded animal. In one embodiment, a composition comprising an omega fatty acid and spirulina is disclosed. The composition contains a therapeutically effective amount of the omega fatty acid and spirulina in combination with one or more acceptable carriers and/or diluents. In a preferred embodiment, the omega fatty acid is a mixture of an omega-3 fatty acid and an omega-6 fatty acid.

In a further embodiment, a method is disclosed for preventing or treating inflammation by topically administering a composition of this invention to a warm-blooded animal in need thereof. In a preferred embodiment, the composition is topically administered to an area over the joint, tendon, bursa, muscle, or periarticular structure of the animal. In another embodiment, the composition is topically applied to an animal suffering from musculoskeletal pain of multiple etiologies, including both inflammatory and non-inflammatory conditions, as well as sports-related injuries.

These and other aspects of this invention will become evident upon reference to the following detailed description.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is generally directed to a composition and a method for preventing or treating inflammation and/or pain in a warm-blooded animal, including a human and a domesticated animal, such as a dog and a horse (hereinafter referred to as a patient). More specifically, this invention discloses a composition containing an omega fatty acid and the blue-green algae spirulina, as well as a method for administration of the composition. In the context of this invention, it has been found that spirulina exerts a synergistic effect in combination with an omega fatty acid.

In addition to an omega fatty acid and spirulina, the composition of the present invention also contains a pharmaceutically acceptable carrier or diluent. Optional ingredients of the composition further include a cyclooxygenase inhibitor, squalene, and vitamins A and E.

Although not intending to be limited to the following theory, it is believed that the composition of the present invention effectively inhibits the syntheses of biochemicals which are ultimately responsible for inflammation. These biochemicals include prostaglandins and leukotrienes. The omega fatty acid of the composition of the present invention inhibits the above-mentioned prostaglandin and leukotriene syntheses through interference with the cyclooxygenase and lipoxygenase pathways, respectively.

In addition, the composition of this invention is also believed to inhibit interleukin production. Interleukins are soluble, immuno-enhancing glycoproteins produced by T-lymphocytes, and have been commonly used as immuno stimulants to restore or bolster immune response. Interleukin-2, for example, is a potent mediator of the inflammatory response. Therapeutic measures that lower interleukin levels are associated with a decreased inflammatory response and often improved clinical outcome. Competitive inhibition by the omega fatty acid of the present invention is believed to interfere with the utilization of arachidonic acid in both cyclooxygenase and lipoxygenase pathways, and renders the production of prostaglandins and leukotrienes largely inoperative. The same competitive inhibition principle is believed to apply to the diminution of interleukin production as well.

Fatty acids are a class of organic compounds that are characterized by a long hydrocarbon chain terminating with a carboxylic acid group. Fatty acids have a carboxyl end and a methyl (i.e., "omega") end. Omega-3 fatty acids are derived from marine sources, while omega-6 fatty acids are derived from botanical sources. In addition to the difference in their origins, these omega fatty acids may be distinguished based on their structural characteristics.

Omega-3 fatty acids are a family of polyunsaturated fatty acids where the unsaturated carbon most distant from the carboxyl group is the third carbon from the methyl terminus. Omega-3 fatty acids have the following general formula: ##STR1## where R is a saturated or unsaturated, substituted or unsubstituted, branched or straight chain alkyl group having from 1 to 20 carbon atoms. Preferably, R is an unsaturated straight chain alkyl having from 13 to 17 carbon atoms (i.e., an omega-3 fatty acid having from 18 to 22 total carbon atoms), and containing from 2 to 6 carbon-carbon double bonds. In a preferred embodiment, the compositions of the present invention comprise omega-3 fatty acids which contain 20 carbon atoms with 5 carbon-carbon double bonds, or 22 carbon atoms with 6 carbon-carbon double bonds, including (but not limited to) eicosapentaenoic acid ("EPA") and docosahexaenoic acid ("DHA"): ##STR2##

Similarly, omega-6 fatty acids are a family of unsaturated fatty acids where the unsaturated carbon most distant from the carboxyl group is the sixth carbon from the methyl terminus. Omega-6 fatty acids have the following general formula: ##STR3## where R is a saturated or unsaturated, substituted or unsubstituted, branched or straight chain alkyl group having from 1 to 20 carbon atoms. Preferably, R is an unsaturated straight chain alkyl having from 10 to 14 carbon atoms (i.e., an omega-6 fatty acid having from 18 to 22 total carbon atoms), and containing from 2 to 6 carbon-carbon double bonds. In a preferred embodiment, the compositions of the present invention comprise omega-6 fatty acids which contain 18 carbon atoms with 3 carbon-carbon double bonds, or 20 carbon atoms with 4 carbon-carbon double bonds, including (but not limited to) gamma-linolenic acid ("GLA") and dihomo-gamma-linolenic acid ("DHGLA"): ##STR4##

The omega fatty acid of the present invention may comprise an omega-3 fatty acid, an omega-6 fatty acid, a mixture of two or more omega-3 fatty acids, a mixture of two or more omega-6 fatty acids, or a mixture of one or more omega-3 and one or more omega-6 fatty acids.

In addition to the omega fatty acid, the compositions of the present invention contain the blue-green algae spirulina. Spirulina contains a mixture of biologically active proteins, amino acids, lipids, vitamins and cofactors (see "Chemical Analysis of Spirulina," Food from Sunlight, C. Hills and H. Nakamura, World Hunger Research Project, University of the Trees Press, 336, 1978). Spirulina belongs to the group cyanobacteria (blue-green algae) and has been used as a food for over a thousand years (O. Ciferri, Microbiol. Rev. 47:551-78, 1983). It has been suggested that, in addition to its general health benefits, it is effective in reducing hypercholesterolemia (N. Nakaga, Y. Homma and Y. Goto, Nutr. Rep. Int. 37:1329-1337, 1988). Controlled studies have shown that spirulina is capable of preventing the formation of malignant tumors in hamsters challenged with buccal application of a potent carcinogen (J. Schwartz, G. Shklar, S. Reid and D. Trickier, Nutritional Cancer 11:127-34, 1988). Spirulina has also been found to have a radioprotective effect on mouse bone marrow cells (P. Qishen, B. J. Guo and A. Kolman, Toxicology Letter 48:165-69, 1989). Furthermore, researchers have suggested that dietary intake of spirulina enhances the immune response (O. Hayashi, T. Katoch and Y. Okuwaki, J. Nutr. Sci. Vitaminol. 40:431-41, 1994).

Although the compositions of this invention are disclosed as being a combination of an omega fatty acid and spirulina, it should be understood that, upon identification of the active component(s) of spirulina, such component(s) may be employed as an equivalent substitute for spirulina. Accordingly, as used herein, the term "spirulina" is intended to encompass both the blue-green algae itself, as well as any active extract, isolate or component thereof.

The composition of the present invention may optionally comprise a cyclooxygenase inhibitor. Cyclooxygenase inhibitors of the compositions of the present invention include any compound which effectively inhibits cyclooxygenase, including (but not limited to) acetylating and non-acetylating inhibitors. Cyclooxygenase inhibitors which acetylate cyclooxygenase (i.e., "acetylating inhibitors") include acetylsalicylic acid (aspirin) and methyl salicylic acid, as well as salts thereof. Cyclooxygenase inhibitors which do not acetylate cyclooxygenase (i.e., "non-acetylating inhibitors") include (but are not limited to) salicylates such as salicylic acid, salicylsalicylic acid, trilisate, and disalcid, and salts thereof. Other cyclooxygenase inhibitors include naproxen, piroxicam, indomethacin, sulindac, meclofenamate, diflunisal, tolmetin, etodolac, ketorolac, diclofenac, ibuprofen, fenoprofen, ketoprofen and nabumetome. When present in the composition, a cyclooxygenase inhibitor is included in amounts sufficient to prevent or treat inflammation and/or pain in a patient when administered to the patient in combination with the omega fatty acid and spirulina.

The composition of the present invention may also contain vitamin E. Anti-oxidants such as vitamin E have been shown to enhance cellular immune function, act as free radical scavengers, and block other metabolic processes that are deleterious to healthy tissues. A recent review article discusses the role of antioxidants in the prevention of atherosclerosis by the same mechanisms (Postgraduate Medicine 98(1):175-84, 1995). The article cites the role of vitamin E in blocking the oxidation of LDL cholesterol and preventing the formation of foam cells that would trigger an inflammatory reaction and the production of an atheromatous plaque. Vitamin E is present in the composition in amounts sufficient to block the deleterious effects of the above mentioned metabolic processes in combination with the omega fatty acid and spirulina.

The composition of the present invention may also contain other additional optional ingredients including, but not limited to, vitamin A, Carbomer 2001 (a carboxyvinyl polymer thickening agent), squalene, aloe vera, and capcacin. Both vitamins A and E provide composition stability.

The composition of the present invention possesses both lipophilic and hydrophilic properties. The lipophilic moeity enhances absorption through the stratum corneum, which is primarily a lipid layer, and through the subcutaneous tissues, which are primarily aqueous (see, e.g., Berti and Lipsky, "Transcutaneous Drug Delivery: A Practical Review," Mayo Clinic Prodeeding 70:581-86, 1995).

For purposes of administration, the composition of the present invention may be formulated in any suitable manner for application to a surface (such as the skin or mucosal tissue) of the patient's body which is to be treated. Such formulations contain effective amounts of the omega fatty acid and spirulina, as well as one or more pharmaceutically acceptable carriers or diluents. More specifically, the formulations of the present invention may be administrated in the form of liquids containing acceptable diluents such as deionized water and alcohol, or may be administered as suspensions, emulsions, gels or creams containing acceptable diluents or carriers to impart the desired texture, consistency, viscosity and appearance. Such acceptable diluents and carriers are familiar to those skilled in the art and include (but are not limited to) fatty alcohols, fatty acids, fatty esters, organic and inorganic bases, steroid esters, triglyceride esters, phospholipids such as lecithin and cephalin, polyhydric alcohol esters, hydrophobic lanolin derivatives, hydrocarbon oils, cocoa butter waxes, silicon oils, preserving agents, pH balancers and cellulose derivatives. One skilled in the art may further formulate the omega fatty acid and spirulina in an appropriate manner, and in accordance with accepted practices, such as those disclosed in Remington's Pharmaceutical Sciences, Gennaro, Ed., Mack Publishing Co., Easton, Pa. 1990 (which is incorporated herein by reference in its entirety).

The omega fatty acid and spirulina are present in the composition in an amount sufficient to prevent or treat inflammation and/or pain in a patient when administered topically to the patient. When formulated for such administration, the omega fatty acids may be present in an amount ranging from 1% to 65% by weight (based on the total weight of the formulation), more preferably from 2% to 40% by weight, and most preferably from 3% to 30%. Similarly, spirulina may be present in an amount ranging from 0.1% to 8% by weight, more preferably from 2% to 7% by weight, and most preferably from 3% to 6%.

Further optional ingredients include a cyclooxygenase inhibitor optionally present in an amount ranging from 3% to 25% by weight, vitamin A optionally present in an amount ranging from 0.5% to 3% by weight, squalene optionally present in an amount ranging from 5% to 20% by weight, Carbomer 2001 (2% solution) optionally present in an amount ranging from 5% to 15% by weight, aloe vera optionally present in an amount ranging from 0.2% to 5% by weight, and capcacin optionally present in an amount ranging from 0.1% to 1% by weight. Example 1 illustrates representative formulations of the composition of the present invention for topical applications.

The composition of the present invention may be used to prevent or treat a variety of musculoskeletal conditions, both inflammatory and non-inflammatory in nature, and acute, subacute or chronic presentation. For example, the composition may be used in the treatment of both the early and late stages of inflammatory arthritis, as well as non-infectious inflammatory arthropathy such as rheumatoid arthritis, bursitis, tendinitis, soft tissue injuries, Sjogren's syndrome, systemic lupus erythematous, psoriatic arthritis, gout and other crystalline arthropathies, capsulitis, carpal tunnel syndrome, myositis, polymyalgia, rheumatica, synovitis and Reiter's syndrome. The compositions of this invention may also be used in the prevention or treatment of erosive osteoarthritis.

With respect to the prevention or treatment of pain, the compositions of this invention may be topically applied to the patient as an analgesic to prevent or treat acute or chronic pain including lower back pain or sciatica, as well as foot pain such as heel pain, heel spurs, fasciities, metatarsalgia and Achilles tendinitis. The compositions of this invention also have utility in the prevention or treatment of pain associated with osteoarthritis.

Furthermore, the compositions may be administered for dental applications. For example, the compositions of this invention are useful in preventing inflammation after tooth extraction or for treating various forms of gum disease. More specifically, after a periodontist performs gum surgery, an amount of the composition in the form of a liquid, gel or cream may be applied directly to the wound, or may be used to bathe the inflamed tissues as a rinse.

Alternatively, in the prevention or treatment of musculoskeletal conditions, the composition may be applied daily in the form of a liquid, cream or gel directly on inflamed tissue. For example, the liquid, cream or gel may be applied generously to the affected area from 1 to 4 times daily and gently massage into the skin until fully absorbed. Following application, an occlusive dressing may be optionally applied for 4 to 10 hours to enhance efficacy. Absorption of the composition can be further enhanced by phoresis, ultrasound and other physical therapy modalities.

The following examples are provided for purposes of illustration, not limitation.

EXAMPLE 1
Representative Compositions

The following Formulations I through X are representative compositions of the present invention formulated for topical application. In the following formulations, the omega-3 fatty acids, eicosapentaenoic acid and docosahexaenoic acid, are referred to as "EPA" and "DHA," respectively, and the omega-6 fatty acids, gamma-linolenic acid and dihomo-gamma-linolenic acid are referred to as "GLA" and "DHGLA," respectively. "Carbomer 2001" is a trade name for a carboxyvinyl polymer thickening agent. The compositions may be formulated by mixing the following ingredients according to the weight percentages shown.

 ______________________________________ % by weight ______________________________________ Formulation I EPA 0.1-20 DHA 0.1-15 GLA and/or DHGLA 0.1-20 Spirulina 0.1-7 Methyl Salicylate 3-25 Vitamin A 0.5-3 Vitamin E 0.5-3 Squalene 5-20 Carbomer 2001 (2% solution) 5-15 Water and other inert ingredients 30-60 Formulation II EPA 0.1-20 DHA 0.1-15 GLA and/or DHGLA 0.1-20 Spirulina 0.1-7 Methyl Salicylate 3-25 Vitamin A 0.5-3 Vitamin E 0.5-3 Squalene 5-20 Carbomer 2001 (2% solution) 5-15 Aloe Vera 0.2-5 Water and other inert ingredients 30-60 Formulation III EPA 0.1-20 DHA 0.1-15 GLA and/or DHGLA 0.1-20 Spirulina 0.1-7 Methyl Salicylate 3-25 Vitamin A 0.5-3 Vitamin E 0.5-3 Squalene 5-20 Carbomer 2001 (2% solution) 5-15 Capcacin 0.1-1 Aloe Vera 0.2-5 Water and other inert ingredients 30-60 Formulation IV EPA 0.1-15 DHA 0.1-20 GLA and/or DHGLA 0.1-20 Spirulina 0.1-7 Methyl Salicylate 3-25 Vitamin A 0.5-3 Vitamin E 0.5-3 Squalene 5-20 Carbomer 2001 (2% solution) 5-15 Water and other inert ingredients 30-60 Formulation V EPA 0.1-15 DHA 0.1-20 GLA and/or DHGLA 0.1-20 Spirulina 0.1-7 Methyl Salicylate 3-25 Vitamin A 0.5-3 Vitamin E 0.5-3 Squalene 5-20 Aloe Vera 0.2-5 Carbomer 2001 (2% solution) 5-15 Water and other inert ingredients 30-60 Formulation VI EPA 0.1-15 DHA 0.1-20 GLA and/or DHGLA 0.1-20 Spirulina 0.1-7 Methyl Salicylate 3-25 Vitamin A 0.5-3 Vitamin E 0.5-3 Squalene 5-20 Carbomer 2001 (2% solution) 5-15 Capcacin 0.1-1 Aloe Vera 0.2-5 Water and other inert ingredients 30-60 Formulation VII EPA 0.1-20 DHA 0.1-15 GLA and/or DHGLA 0.1-20 Spirulina 0.1-7 Vitamin A 0.5-3 Vitamin E 0.5-3 Squalene 5-20 Carbomer 2001 (2% solution) 5-15 Water and other inert ingredients 30-70 Formulation VIII EPA 0.1-20 DHA 0.1-15 GLA and/or DHGLA 0.1-20 Spirulina 0.1-7 Vitamin A 0.5-3 Vitamin E 0.5-3 Squalene 5-20 Carbomer 2001 (2% solution) 5-15 Aloe Vera 0.2-5 Water and other inert ingredients 30-70 Formulation IX EPA 0.1-20 DHA 0.1-15 GLA and/or DHGLA 0.1-20 Spirulina 0.1-7 Vitamin A 0.5-3 Vitamin E 0.5-3 Squalene 5-20 Carbomer 2001 (2% solution) 5-15 Capcacin 0.1-1 Aloe Vera 0.2-5 Water and other inert ingredients 30-70 Formulation X Omega fatty acid 0.1-20 Spirulina 0.1-7 Water (remainder) ______________________________________

EXAMPLE 2
Inhibition of Pain and Inflammation

The following example illustrates the administration of a representative composition of the present invention to inhibit pain and inflammation.

Two hundred-fifty patients were treated with Formulation II of Example 1 for a period of 6 to 9 months. The diagnoses of the patients included the following conditions: osteoarthritis, rheumatoid arthritis, tendinitis, bursitis, fibromyalgia, autoimmune disorders, chronic fatigue syndrome and sports-related injuries. Of the 250 patients treated, 220 or 88% showed significant and sustained pain relief along with improved quality of daily living. In those patients suffering from an inflammatory condition, inflammation was reduced in the area treated with the composition of this example. With regard to patients suffering from chronic fatigue syndrome, the number of tender points were reduced. No adverse side effects were observed.

EXAMPLE 3
Inhibition of Inflammation

In this experiment, Formulation II of Example 1 was topically applied to 3 horses and 1 dog suffering from a wide range of conditions, including tendinitis, bursitis, myositis, ligamentous and degenerative arthritis. In all cases, inflammation in the treatment area was significantly reduced following topical administration of Formulation II.

From the foregoing, it will be appreciated that, although specific embodiments of this invention have been described herein for the purposes of illustration, various modifications may be made without departing from the spirit and scope of the invention. Accordingly, the invention is not limited except by the appended claims.

* * * * *
Claims:

I claim:

1. A composition comprising an omega fatty acid, a spirulina blue-green algae, and a pharmaceutically acceptable carrier or diluent.

2. The composition of claim 1 wherein the omega fatty acid is an omega-3 fatty acid.

3. The composition of claim 1 wherein the omega fatty acid is an omega-6 fatty acid.

4. The composition of claim 1 wherein the omega fatty acid is a mixture of an omega-3 fatty acid and an omega-6 fatty acid.

5. The composition of claim 2 wherein the omega-3 fatty acid is selected from the group consisting of eicosapentaenoic acid, docosahexanoic acid, and mixtures thereof.

6. The composition of claim 3 wherein the omega-6 fatty acid is selected from the group consisting of gamma-linolenic acid, dihomo-gamma-linolenic acid, and mixtures thereof.

7. The composition of claim 1 further comprising a cyclooxygenase inhibitor.

8. The composition of claim 7 wherein the cyclooxygenase inhibitor is selected from the group consisting of methyl salicylic acid, acetylsalicylic acid, salicylsalicylic acid, salicyclic acid, trilisate, disalcid, and salts thereof.

9. The composition of claim 7 wherein the cyclooxygenase inhibitor is selected from the group consisting of naproxen, piroxicam, indomethacin, sulindac, meclofenamate, difusinal, tolmetin, ibuprofen, fenoprofen, etodolac, ketorolac, diclofenac, ketoprofen and nabumetone.

10. The composition of claim 1 further comprising vitamin E.

11. The composition of claim 1 further comprising vitamin A.

12. The composition of claim 1 further comprising squalene.

13. The composition of claim 1 wherein the omega fatty acid is present in an amount ranging from 1% to 65% by weight of the composition.

14. The composition of claim 1 wherein the omega fatty acid is present in an amount ranging from 2% to 40% by weight of the composition.

15. The composition of claim 1 wherein the omega fatty acid is present in an amount ranging from 3% to 30% by weight of the composition.

16. The composition of claim 1 wherein the spirulina is present in an amount ranging from 0.1% to 8% by weight of the composition.

17. The composition of claim 1 wherein the spirulina is present in an amount ranging from 2% to 7% by weight of the composition.

18. The composition of claim 1 wherein the spirulina is present in an amount ranging from 3% to 6% by weight of the composition.
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Abstract:

A SYSTEM AND METHOD FOR ITS USE FOR EFFICIENTLY CULTURING ALGAE SUCH AS SPIRULINA ARE PROVIDED. THE SYSTEM COMPRISES A CULTURE POOL FOR EXPOSING A CULTURE FLUID CONTAINING THE ALGAE TO SUNLIGHT, A CULTURE TANK HAVING A LARGER DEPTH THAN THE CULTURE POOL, WHICH IS DISPOSED ADJACENT TO THE CULTURE POOL, A SUPPLY UNIT FOR SUPPLYING THE CULTURE FLUID FROM THE CULTURE POOL TO THE CULTURE TANK, AND AT LEAST ONE FILTER FOR REMOVING GROWN ALGAE FROM THE CULTURE FLUID OVERFLOWING FROM THE CULTURE TANK TO THE CULTURE POOL, WHILE ALLOWING TO RETURN A FILTRATE CONTAINING IMMATURE ALGAE TO THE CULTURE POOL. IT IS PREFERRED THAT THIS SYSTEM FURTHER COMPRISES A UNIT FOR MIXING A GAS CONTAINING CARBON DIOXIDE IN THE CULTURE FLUID TO BE SUPPLIED IN THE CULTURE TANK, AND A LIGHTING UNIT DISPOSED IN THE CULTURE TANK TO PROVIDE AN ARTIFICIAL LIGHT TO THE CULTURE FLUID. IN THIS CASE, IT IS POSSIBLE TO CARRY OUT THE PHOTOSYNTHESIS OF THE ALGAE NIGHT AND DAY.

Description:

 BACKGROUND OF THE INVENTION

 1. Field of the Invention

 The present invention relates to a system for efficiently culturing algae such as Spirulina and a method of culturing the algae by using the system.

 2. Disclosure of the Prior Art

 Spirulina is a kind of blue-green algae living at salt lakes in the tropical regions. For example, it is well known that Spirulina lives in the Chad Lake of the Republic of Chad located at the Sahara Desert of Africa. Tribes living around the Chad Lake have ingested Spirulina as a protein source from time immemorial. The protein of Spirulina is composed of a lot of amino acids essential to human being, and richly contains minerals and nutrient substances except for vitamin C. Thus, Spirulina is drawing public attention as a nutrition-supplementary food for keeping human health. In addition, plans for using Spirulina as the protein source in space is in progress in National Aerospace Laboratory in Japan and NASA.

 By the way, general crops are harvested once or twice a year. However, Spirulina can be harvested every time period of 5 to 20 days. When suitable conditions are selected, it is possible to harvest Spirulina 50 times or more a year. Therefore, Spirulina is expected as one means for solving the food problem of the earth. Additionally, since Spirilina has 6 to 8 times oxygen generating capability than general plants during photosynthesis, it has been used in CLESS (Controlled Life and Ecological Support System) on a space station project of NASA.

 Spirulina has been usually cultured in various world places under a natural growth condition by the use of a culture pool, which has a relatively shallow depth for exposing a culture fluid containing algae to sunlight. For example, an upper-opened type pool having a width of about 10 m, a length of about 50 m and a depth of 20 to 25 cm is used as the culture pool. In addition, the pool has a separation board extending in the lengthwise direction at a substantially center of the width thereof to make a circulation way of the culture fluid in the pool. Spirulina can be cultured in the pool according to the following method. First, the pool is filled with the culture fluid containing Spirulina. Then, a circulation of the culture fluid along the circulation way in the pool is performed by stirrers, while sunlight being radiated to the culture fluid. In this time, carbon dioxide gas required for the photosynthesis of Spirulina is continuously supplied to the culture fluid by a pump. After the elapse of 5 to 20 days, Spirulina grows up to 300 .mu.m or more. The grown Spirulina is removed together with immature Spirulina from the culture fluid by a filtration.

 By the way, only sunlight is used in this culturing method. Therefore, the growth rate of Spirulina lowers during the nighttime, or when it is cloudy day or rainy day. In addition, since the grown Spirulina floating in the culture fluid deteriorates the transmittance of sunlight into the culture fluid, a sufficient amount of sunlight required for the photosynthesis does not reach the immature Spirulina in the bottom of the culture pool. When a heavy rain or flood disaster happens, there is a possibility that most of the grown Spirulina is lost by an overflow of the culture fluid from the culture pool. Moreover, since the culture pool is usually designed to have a relatively small depth, there is a problem that carbon dioxide gas supplied from the bottom of the culture pool passes through the culture fluid without being sufficiently absorbed by the culture fluid. Since the above culturing method is based on a batch operation, the culturing of the immature Spirulina must be stopped every harvest time of the grown Spirulina.

 SUMMARY OF THE INVENTION

 The present invention is to provide a system for efficiently culturing algae such as Spirulina. That is, the system comprises a culture pool for exposing a culture fluid containing the algae to sunlight, a culture tank having a larger depth than the culture pool, which is disposed adjacent to the culture pool, a supply unit for supplying the culture fluid from the culture pool to the culture tank, and at least one filter for removing grown algae from the culture fluid overflowing from the culture tank to the culture pool, while allowing to return a filtrate containing immature algae to the culture pool.

 The culture pool is usually designed to have a relatively small depth for exposing the culture fluid containing the algae to sunlight. Therefore, a big tract of land is needed to construct the culture pool. Since the present system uses a circulation of the culture fluid between the culture pool and the culture tank having the larger depth than the culture pool, it is possible to construct the culture pool in a relatively small tract of land. This provides an economical use of the land without lowering the culturing efficiency of the system. In addition, as indicated above, when a heavy rain happens, there is a possibility of losing most of the culture fluid in the culture pool by overflow. In the present system, since a part of the culture fluid is stored by the culture tank, it is possible to readily restart the culturing of the algae after the heavy rain. Moreover, since the grown algae can be continuously harvested from the culture fluid by the filter, and the filtrate containing the immature algae are returned to the culture pool, it is possible to keep a good transmittance of sunlight into the culture fluid of the culture pool.

 In a preferred embodiment of the present invention, the system further comprises a mixing unit attached to the supply unit to mix a gas containing carbon dioxide in the culture fluid, and a lighting unit disposed in the culture tank to provide an artificial light to the culture fluid. This system can provide an optimum condition for the photosynthesis of the algae in the culture tank during the nighttime, so that the algae can be efficiently cultured night and day. In addition, the mixing and lighting units would be useful to maintain the culturing efficiency of the algae when the supply amount of sunlight decreases.

 In a further preferred embodiment of the present invention, the supply unit comprises a supply pipe extending from the culture pool to a bottom of the culture tank, and a pump attached to the supply line. Since the culture fluid containing carbon dioxide gas is supplied from the bottom of the culture tank, it is possible to dissolve a sufficient amount of carbon dioxide into the culture fluid. This enhances the photosynthesis of the algae.

 It is preferred that a volume of the culture tank is at least 0.5 times larger than that of the culture pool.

 It is preferred that filter a plurality of filters having different meshes are used to harvest remove the grown algae.

 It is further preferred that the culture tank comprises an optical fiber bundle for introducing sunlight into the culture tank and a traveling unit for traveling the bundle along a predetermined route in the culture tank.

 It is also preferred that the culture pool has a depth of 0.2 m to 0.25 m, and the culture tank has a depth of 1 m to 3 m.

 It is another object of the present invention to provide a method of culturing algae such as Spirulina. The method comprises the steps of supplying a culture fluid containing the algae from a culture pool for exposing the culture fluid to sunlight to a culture tank having a larger depth than the pool which is disposed adjacent to the culture pool, removing grown algae from the culture fluid overflowing from the culture tank to the culture pool by filtration, and returning a filtrate containing immature algae to the culture pool.

 These and still other objects and advantages will become apparent from the following detail descriptions of the preferred embodiments and examples of the invention when taken in conjunction with the attached drawings.

 BRIEF DESCRIPTION OF THE DRAWINGS

 FIG. 1 is a perspective view of a system for culturing algae such as Spirulina of the present invention;

 FIGS. 2A and 2B are top and side views of the system of FIG. 1, respectively;

 FIG. 3 is a schematic of an optical fiber bundle of the system of FIG. 1;

 FIG. 4 is a schematic of a jet pump;

 FIG. 5 is a perspective view of a modification of the system of FIG. 1;

 FIGS. 6A and 6B are top and side views of the system of FIG. 5, respectively; and

 FIG. 7 is a top view of a system for culturing algae such as Spirulina of the present invention.

 DETAIL DESCRIPTION OF THE PREFERRED EMBODIMENTS

 As a preferred embodiment of the present invention, a system for efficiently culturing Spirulina is explained in detail.

 In this embodiment, an upper-opened type pool having a width of about 10 m, a length of about 50 m and a depth of 0.2 to 0.25 m is used as a culture pool 1 for exposing a culture fluid 2 containing Spirulina to sunlight. Thus, the culture pool should be formed to have the large length and width and the small depth so that sunlight is efficiently and uniformly supplied to the culture fluid 2. In addition, the pool 1 has a separation board 20 extending in the lengthwise direction at a substantially center of the width thereof to make a circulation way 21 in the pool. Wing-type stirrers 22 are disposed to make a circulation of the culture fluid 2 along the circulation way 21 in the culture pool 1, as shown by arrows in FIG. 2A. For example, the stirrers 22 may be intermittently operated for a short time period of 1 to 5 minutes to transfer Spirulina on the bottom of the culture pool to the surface of the culture fluid.

 A culture tank 3 formed in a box shape having a top opening 23 is disposed adjacent to the culture pool 1. In this embodiment, the culture tank 3 is made of concrete and has a width of about 10 m, a length of about 6 m and a depth of 2 m. Thus, it is preferred to form the culture tank 3 to have the relative small length and width and the depth much larger than the culture pool. It is also preferred that the culture tank 3 is formed such that a volume of the culture tank is 0.5 to 4 times larger than that of the culture pool 1. The culture tank 3 is filled with the culture fluid 2. If necessary, a detachable roof member (not shown) made of a transparent material can be attached to the top opening of the culture tank 3. The culture tank 3 may be made of a transparent material to allow the culture tank to easily take in sunlight. It is also preferred to provide a control unit for controlling a temperature of the culture fluid in the culture tank 3. For example, the control unit may comprise an electric heater (not shown) for warming the culture fluid at a temperature of 25 to 35 DEG C. in winter season. The control unit is useful to maintain an optimum temperature condition for culturing Spirulina all the year.

 A lighting unit 4 is disposed in the culture tank 3 to supply an artificial light required for the photosynthesis of Spirulina during the nighttime. For example, a plurality of fluorescent lamps, sodium-vapor lamps, or light-emitting diodes can be used as the lighting unit 4. In this case, the fluorescent lamps 4 are disposed in the culture tank 3 to extend in the perpendicular direction so as to be spaced away from each other by a predetermined distance. In this case, it is preferred that the fluorescent lamps 4 have a length of about two third of the depth of the culture tank 3. In addition, the culture tank 3 comprises at least one optical fiber bundle 8 for supplying sunlight to the culture fluid therein. The optical fiber bundle 8 is formed with 50 to 100 optical fibers 80. The optical fibers 80 have different lengths so that sunlight-radiation ends 81 of the optical fibers are uniformly distributed with respect to the depth direction of the culture tank 3, as shown in FIG. 3. The optical fiber bundle 8 can be moved along a predetermined route in the culture tank 3 by a traveling unit (not shown) to achieve a uniform radiation of sunlight to the culture fluid 2 in the culture tank 3.
 The culture fluid is sent from the culture pool 1 to the culture tank 3 by a supply unit 9. The supply unit comprises a supply pipe 10 extending therebetween and a screw pump 6. One end of the supply pipe 10 is connected to a fluid stagnant portion 30 of the culture pool 1. The other end of the supply pipe 10 is disposed at the vicinity of a bottom of the culture tank 3. As shown in FIG. 1, this supply pipe 10 is designed to prevent a back current of the culture fluid when the operation of the screw pump 6 is stopped. That is, the supply pipe 10 comprises a first section 11 extending in a perpendicular direction along a side wall of the culture tank 3, a second section 12 extending in a horizontal direction towards a substantially center of the top opening 23 of the culture tank 3, and a third section 13 extending in the culture tank 3 in the perpendicular direction. An aspirator 7 for mixing the air including carbon dioxide in the culture fluid to be supplied into the culture tank 3 is connected to the supply pipe 10 at substantially a corner between the second and third sections 12, 13. As a result, it is possible to provide a sufficient amount of carbon dioxide required for the photosynthesis of Spirulina to the culture fluid in the culture tank 3.
 As shown in FIG. 4, a jet pump can be used in place of the screw pump 6. A pressurized water is supplied to the culture fluid 2 passing the supply pipe from a water induction pipe 24, so that the culture fluid is sent into the culture tank 3 by the pressurized water. The aspirator 7 is attached to the water induction pipe 24 to mix the air in the pressurized water. Numeral 25 designates a non-return valve for preventing a back current of the pressurized water. In addition, it is possible to use a conventional piston pump, screw conveyer, and so on.

 In this system, three filters (51, 52, 53) having different meshes are used to harvest a grown Spirulina from the culture fluid 2. The filters are disposed above the culture pool 1 and adjacent to the culture tank 3 to remove the grown Spirulina from the culture fluid 2 overflowing from the culture tank to the culture pool through the top opening 23. That is, as shown in FIG. 2B, a first filter 51 having a large mesh for catching the grown Spirulina having a size of 300 .mu.m or more is disposed to obliquely extend from a top edge portion 31 of the culture tank 3 to a first conduit 41 placed above the culture pool 1. An overflow of the culture fluid 2 from the culture tank 3 is supplied to the first filter 51 through the edge portion 31. The Spirulina caught by the first filter 51 is collected to a vessel 60 through the first conduit 41.
 A second filter 52 having a medium mesh for catching the grown Spirulina having a size of 200 to 300 .mu.m is disposed just under the first filter 51. As shown in FIG. 2B, the second filter 52 obliquely extends from a position just under the first conduit 41 to a second conduit 42 placed adjacent to the culture tank 3. The Spirulina caught by the second filter 52 is collected to a vessel (not shown) through the second conduit 42.
 A third filter 53 having a small mesh for catching the grown Spirulina having a size of 100 to 200 .mu.m is disposed just under the second filter 52. As shown in FIG. 2B, the third filter 53 obliquely extends from a position just under the second conduit 42 to a third conduit 43 placed between the first conduit 41 and the culture pool 1. The Spirulina caught by the third filter 53 is collected to a vessel (not shown) through the third conduit 43. Thus, there is an advantage that the grown Spirulina can be readily grouped into three classes with respect to the growth size of Spirulina. In addition, it is possible to continuously harvest the grown Spirulina without stopping the culturing of Spirulina.

 A filtrate passing through the third filter 53, in which an immature Spirulina having a size of 100 .mu.m or less is contained, is returned to the culture pool 1. Therefore, the culturing of the immature Spirulina is started again in the culture pool 1. Since a light transmittance of the returned culture fluid 2 is favorably maintained by the removal of the grown Spirulina by the filters (51, 52, 53), it is possible to efficiently supply sunlight to the immature Spirulina in the culture fluid flowing on the bottom of the culture pool 1 along the circulation way 21. In this embodiment, the three different filters are used to harvest the grown Spirulina, however, the number of the filters and mesh sizes of the filters are not limited to the above explanation.

 Next, a method of efficiently culturing Spirulina by using the above system of the present invention is explained in detail. As the culture fluid 2 containing Spirulina, for example, a mixture of Spirulina and one of compositions S1 to S3 listed in Table 1 can be used. The culture pool 1 and the culture tank 3 are filled with the culture fluid 2. The culture fluid in the culture pool 1 is exposed to sunlight. A part of the culture fluid 2 is transferred from the culture pool 1 to the culture tank 3 by the supply unit 9. For example, a supply rate of the culture fluid into the culture tank may be 1 to 10 ton/min.

              TABLE 1                                                      
______________________________________                                     

Composition S1          S2       S3                                        
______________________________________                                     

KNO3   3.0         --       --                                        
  NaNO3 -- 2.5 1.5                                                    
  K2 HPO4 1.0 0.5 0.5                                            
  K2 SO4 1.0 1.0 1.0                                             
  NaHCO3 16.0 16.8 4.5                                                
  NaCl 1.5 1.0 1.0                                                         
  MgSO4.7H2 O 0.02 0.2 0.2                                       
  CaCl2.2H2 O 0.04 0.04 0.04                                     
  EDTA.2Na 0.064 0.08 --                                                   
  FeSO4.7H2 O 0.008 0.01 0.01                                    
  Na2 SO4.10H2 O 3.5 -- --                                  
  Ferric Citrate O.012 -- --                                               
  Water 1000.0 1000.0 1000.0                                               
______________________________________                                     

 (Unit: parts by weight)                                                   

 In this time, the air is mixed in the culture fluid 2 to be supplied into the culture tank 3 by the aspirator 7. The culture fluid containing the air is supplied into the culture tank 3 at the bottom of the culture tank. Since the air contained in the culture fluid gradually migrates in the culture fluid 2 from the bottom towards the top opening of the culture tank 3, it is possible to dissolve a sufficient amount of carbon dioxide of the air into the culture fluid 2 of the culture tank 3. In this time, if necessary, sunlight is radiated to the culture fluid 2 through the optical fiber bundle 8. In the nighttime, an artificial light can be provided to the culture fluid 2 by the lighting unit 4. Thus, the present system allows performing the photosynthesis of Spirulina in the culture tank 3 night and day.

 The grown Spirulina is collected from an overflow of the culture fluid 2 of the culture tank 3 by the first, second and third filters (51, 52, 53). The filtrate passing through the first filter 51, the second filter 52 and the third filter 53, contains the immature Spirulina. The filtrate is returned to the culture pool 1. The returned filtrate is mixed with the culture fluid flowing along the circulation way 21 of the culture pool 1.
 As a modification of the above embodiment, a culture pool 1A may be connected to a lower portion of a side wall of a culture tank 3A by a supply pipe 10A, as shown in FIGS. 5, 6A and 6B. In addition, a pneumatic pump 6A is used to directly supply the culture fluid including the air to the bottom of the culture tank 3A and induce an ascending current of the culture fluid in the culture tank. Therefore, no duplicate explanation to common parts is deemed necessary. Like parts are designated by numerals with a suffixed letter of "A".

 As another embodiment of the present invention, a system for culturing algae such as Spirulina is shown in FIG. 7. This system is substantially the same as that of FIG. 1 except that a circulation way 21B formed in a culture pool 1B is composed of three rows, and that a culture fluid 2B is supplied from the culture pool into a culture tank 3B by a pair of supply pipes 10B. Therefore, no duplicate explanation to common parts is deemed necessary. Like parts are designated by numerals with a suffixed letter of "B".

 EXAMPLE 1
 A culturing system of the type shown in FIG. 1 was used to culture Spirulina. A culture pool of the system has a width of 10 m, a length of 50 m and a depth of 0.25 m. A culture tank of the system is made of a transparent material and has a width of 10 m, a length of 6 m and a height of 2 m. Each of the culture pool and the culture tank was filled with 100 tons of a culture fluid not containing Spirulina. 3 m@3 of an additional culture fluid containing Spirulina previously prepared in a laboratory was mixed to the culture fluid in each of the culture pool and the culture tank. Then, the culture fluid was circulated between the culture pool and the culture tank for 10 days. A supply rate of the culture fluid from the culture pool to the culture tank is 5 ton/min. In the culture pool, a circulation of the culture fluid along a circulation way was continued for the 10 days. Only sunlight was radiated to the culture fluid for the 10 days without using an artificial light. After the elapse of the 10 days, a harvest amount of a grown Spirulina having a size of 300 .mu.m or more was measured. Results are listed in Table 2.
 EXAMPLE 2
 A culturing system used in Example 2 is substantially the same as that of Example 1 except that the culture tank is made of concrete. A culturing method performed in Example 2 is substantially the same as that of Example 1 except that an artificial light of fluorescent lamps was radiated to the culture fluid in the culture tank night and day for 10 days. After the elapse of the 10 days, a harvest amount of a grown Spirulina having a size of 300 .mu.m or more was measured. Results are listed in Table 2.
 EXAMPLE 3
 A culturing system used in Example 3 is the same as that of Example 1. A culturing method performed in Example 3 is substantially the same as that of Example 1 except that an artificial light of fluorescent lamps was radiated to the culture fluid in the culture tank only for the nighttime, i.e., 12 hours from 6 P.M. to 6 A.M. every day for 10 days, and only sunlight was radiated to the culture fluid for the daytime, i.e., 12 hours from 6 A.M. to 6 P.M. every day for the 10 days. After the elapse of the 10 days, a harvest amount of a grown Spirulina having a size of 300 .mu.m or more was measured. Results are listed in Table 2.
 EXAMPLE 4
 A culturing system used in Example 4 is the same as that of Example 2. A culturing method performed in Example 4 is the same as that of Example 3. After the elapse of 10 days, a harvest amount of a grown Spirulina having a size of 300 .mu.m or more was measured. Results are listed in Table 2.
 COMPARATIVE EXAMPLE 1
 A culturing system used to culture Spirulina in Comparative Example 1 does not have a culture tank. The system only has an upper-opened type pool having a width of 10 m, a length of 50 m and a depth of 0.25 m. The culture pool was filled with 100 tons of a culture fluid not containing Spirulina. 3 m@3 of an additional culture fluid containing Spirulina previously prepared in a laboratory was mixed to the culture fluid in the culture pool. In the culture pool, a circulation of the culture fluid along a circulation way was continued for 10 days. Only sunlight was radiated to the culture fluid for the 10 days. After the elapse of the 10 days, a harvest amount of a grown Spirulina having a size of 300 .mu.m or more was measured. Results are listed in Table 2.
 The results listed in Table 2 show that the harvest amount of the grown Spirulina of 300 .mu.m or more in each of Examples 1 to 4 is much larger than that of Comparative Example 1. The fact proves that the algae such as Spirulina can be efficiently cultured by using the system of the present invention.

              TABLE 2                                                      
______________________________________                                     

       Radiation of Artificial Light                                       

                         Harvest Amount                                    

       Daytime   Nighttime   of Spirulina of                               

  (6 A.M.-6 P.M.) (6 P.M.-6 A.M.) 300 .mu.m or more                        

______________________________________                                     

Example 1                                                                  
         X           X           74                                        
  Example 2 .largecircle. .largecircle. 152                                
  Example 3 X .largecircle. 125                                            
  Example 4 X .largecircle. 143                                            
  Comparative X .largecircle. 40                                           
  Example 1                                                                
______________________________________                                     

______________________________________                                     

LIST OF REFERENCE NUMERALS                                                 

______________________________________                                     

 1               culture pool                                              

   2 culture fluid                                                         

   3 culture tank                                                          

   4 lighting unit                                                         

   6 screw pump                                                            

   7 aspirator                                                             

   8 optical fiber bundle                                                  

   9 supply unit                                                           

  10 supply pipe  

 11 first section  

 12 second section  

 13 third section  

 20 separation board  

 21 circulation way  

 22 stirrer  

 23 top opening  

 24 water induction pipe  

 25 non-return valve  

 30 fluid stagnant portion  

 31 top edge portion  

 41 first conduit  

 42 second conduit  

 43 third conduit  

 51 first filter  

 52 second filter  

 53 third filter  

 60 vessel  

 80 optical fiber  

 81 sunlight-radiation end  

 1A culture pool  

 3A culture tank    

 6A pneumatic pump  

 10A supply pipe  

 1B culture pool  

 2B culture fluid  

 3B culture tank  

 10B supply pipe  

 21B circulation way  

______________________________________   

Claims:

 What is claimed is:

 1. A system for culturing algae comprising: 

 a culture pool for exposing a culture fluid containing said algae to sunlight; 

 a culture tank having a larger depth than said pool, which is disposed adjacent to said pool; 

 a supply means for supplying said culture fluid from said pool to said tank; and 

 at least one filter means disposed outside of said culture tank and above said culture pool such that said at least one filter means receives said culture fluid overflowed from said culture tank for removing grown algae from said culture fluid and a filtrate containing immature algae passing through said at least one filter means is returned to said pool.

 2. The system as set forth in claim 1 further comprising a means for mixing a gas containing carbon dioxide in said culture fluid to be supplied in said tank, and a lighting means disposed in said tank to provide an artificial light to said culture fluid.
 3. The system as set forth in claim 1, wherein said supply means comprises a supply pipe extending from said pool to a bottom of said tank, and a pump attached to said supply pipe.

 4. The system as set forth in claim 1, wherein said tank comprises a lighting means for radiating an artificial light to said culture fluid.

 5. The system as set forth in claim 1, wherein a volume of said tank is at least 0.5 times larger than that of said pool.

 6. The system as set forth in claim 1, wherein said filter means is composed of a plurality of filters having different meshes.

 7. The system as set forth in claim 1, wherein said tank comprises an optical fiber bundle for introducing sunlight into said tank and a means for traveling said bundle along a predetermined route in said tank.

 8. The system as set forth in claim 1, wherein said culture pool has a depth of 0.2 m to 0.25 m, and said culture tank has a depth of 1 m to 3 m.

 9. A method of culturing algae using the system set forth in claim 1, said method comprising the steps of: 

 supplying a culture fluid containing said algae from said culture pool to said culture tank; 

 removing grown algae from said culture fluid overflowed from said tank by said filter means; and 

 returning a filtrate containing immature algae to said culture pool.

 10. The method as set forth in claim 9, further comprising the step of radiating an artificial light to said algae in said tank.

 11. The method as set forth in claim 9, wherein a volume of said tank is at least 0.5 times larger than that of said pool.

 12. The method as set forth in claim 9, wherein said removing step is performed by using a plurality of filters having different meshes.

 13. The method as set forth in claim 9, further comprising the step of radiating sunlight provided through an optical fiber bundle to said algae in said tank while traveling said bundle along a predetermined route in said tank.

 14. A system for culturing algae comprising: 

 a culture pool for exposing a culture fluid containing said algae to sunlight; 

 a culture tank having a larger depth than said pool, which is disposed adjacent to said pool; 

 a supply means for supplying said culture fluid from said pool to said tank; 

 at least one filter means disposed at the outside of said culture tank and above said culture pool such that said at least one filter means receives said culture fluid overflowed from said culture tank to remove grown algae from said culture fluid and the filtrate containing immature algae passing through said at least one filter means is returned to said culture pool;  and 

 an optical fiber bundle disposed in said culture tank to radiate a light to said culture fluid in said culture tank, said bundle comprising optical fibers having different lengths such that light-radiation ends of said optical fibers are uniformly distributed with respect to a depth direction of said culture tank.

 15. The system as set forth in claim 14, wherein said optical fiber bundle radiates sunlight to said culture fluid in said culture tank. 
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Abstract:

THE PRESENT INVENTION DISCLOSES A METHOD AND AN APPARATUS FOR CULTIVATING AND CONSUMING FRESH SPIRULINA AT HOME. THE METHOD COMPRISES SPECIES SELECTION OF SPIRULINA FOR CULTIVATION AT HOME, CULTIVATION ENVIRONMENT AND APPARATUS CONDITIONS, CULTIVATION AND MAINTENANCE OF SPIRULINA, COLLECTION OF FRESH SPIRULINA, CONSUMPTION AND STORAGE OF FRESH SPIRULINA. THE INVENTION CHANGES THE SITUATIONS THAT SPIRULINA ARE ONLY PRODUCED IN PLANTS AND THE FINISHED PRODUCTS OF SPIRULINA ARE BOUGHT IN STORES OR HOSPITALS. THE INVENTION NOT ONLY ENABLES THE NUTRIENTS OF SPIRULINA TO BE STORED AND UTILIZED MUCH COMPLETELY, BUT ALSO COMPREHENSIVELY UTILIZES THIS ORIGINAL BIOLOGICAL RESOURCE AND CHARACTERISTICS OF SPIRULINA (SUCH AS ABSORPTION OF CARBON DIOXIDE, RELEASE OF FRESH OXYGEN AND PRODUCTION OF HIGH-PROTEIN NUTRIENT SOURCE) AND THUS DEVELOPS AND POPULARIZES MUCH QUICKLY THE EDIBLE SPIRULINA TO MEET THE NEEDS OF THE PUBLIC TO HEALTH FOODS.

Description:

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a method and an apparatus for cultivating and consuming fresh Spirulina at home, belonging to a method and an apparatus for cultivating and consuming fresh Spirulina on a small scale (it means in a broad sense any small-scale vessel cultivation except laboratory-scale and plant-scale cultivation).

[0004] 2. Disclosure of the Prior Art

[0005] Spirulina has already been generally acknowledged as "the best nourishing health food for human consumption" all over the world. Many international authoritative organizations such as Food and Agriculture Organization of the United Nations (FAO), World Health Organization (WHO), Food and Drug Administration (FDA) etc, have reached a final conclusion on this point. In China, the State Council has placed on "the seventh national five-year plan" the goal to develop Spirulina and supplement nutritive protein for human consumption.

[0006] Spirulina is a kind of aquatic organism that has existed for more than three billion years. The present worldwide Spirulina source is very limited. The existing commercially available Spirulina is produced by plant-scale cultivation followed by processing into finished products, such as tablets, capsules, powders and drinks etc., which meet the needs of transportation and storage and are ultimately supplied to consumers. Up till now, the techniques adopted all over the world are plant-scale cultivation followed by commercial processing. The plant-scale cultivation is mainly an open-air scale cultivation utilizing natural conditions, such as sunlight, ambient temperature and timely seasons, after which Spirulina is harvested collectively and subjected to rinse, dehydration, drying, tabletting or filling and then enters the consumption market as commercial end products. However, not only the plant-scale cultivation and commercial processing of Spirulina need huge investments resulting in the high prices of Spirulina products, but also Spirulina loses some of its nutritive ingredients after being dried. Moreover, often due to the defects in the processing techniques, some ingredients deteriorate, resulting in a foreign flavor in the finished products, which is difficult for an ordinary person to accept.

SUMMARY OF THE INVENTION

[0007] The object of the present invention is to provide a method and an apparatus for cultivating and consuming fresh Spirulina at home, to comprehensively utilize the biological characteristics of viable Spirulina, such as absorption of carbon dioxide and release of biological oxygen, and thus to remake the environment and improve the general level of human health.

[0008] By changing both the method for producing Spirulina and the method for consuming Spirulina, the present invention enables people to cultivate and consume fresh Spirulina at home, changes high-grade nourishing health foods into daily foods that every one and every family can afford. At the same time, the present invention avoids the damage to the public caused by counterfeit health foods.

[0009] The object of the present invention is achieved by the method and the apparatus described bellow:

[0010] A method for cultivating and consuming fresh Spirulina at home, comprising species selection of Spirulina for cultivation at home, culture conditions for cultivation at home, cultivation and maintenance method, collection and harvest of viable Spirulina cells, consumption of fresh Spirulina, storage of fresh Spirulina etc., characterized in that:

[0011] (1) Species of Spirulina: Spirulina platensis and Spirulina maxima for cultivation at home;

[0012] (2) Culture conditions: inorganic compound nutrients and clean fresh water are selected as culture medium; an alkaline resisting, non-toxic apparatus equipped with a light source, a heat source and a stirring means;

[0013] (3) Cultivation and maintenance of Spirulina: the culture medium is first dissolved in water, the pH of the solution being 8-11, and then the Spirulina seed is inoculated into the solution, water temperature during the normal cultivation period being 25-40[deg.] C.; If there are Spirulina cells adhering to the vessel wall, brushing them off the wall with a brush to impel them to move;

[0014] (4) Collection of viable Spirulina: part of Spirulina is collected and harvested by filtration using a fine filter screen, the remaining part is further cultivated; if necessary, old Spirulina and precipitate are removed by using a coarse filter screen;

[0015] (5) Consumption of fresh Spirulina: the filtered-out fresh Spirulina is first rinsed with water to remove the remaining culture solution, and then consumed directly after being added to various kinds of drinks or other foods;

[0016] (6) Storage of fresh Spirulina: after rinsing with water the fresh Spirulina is directly stored for further use by freezing, or formulated into a paste with cold drinking water and then stored by freezing.

[0017] The above-mentioned culture medium comprises the following ingredients (based on 1 liter of culture solution):

K2HPO4, (Na2)HPO4 or KH2PO4, NaH2PO40.1-1 g/L

NaHCO38-30 g/LEDTA0.01-10 g/L

Na2CO3 or K2CO30-10 g/LFeSO4.7H2O0.01-1.5 g/L.

[0018] In accordance with specific conditions, the culture medium of the present invention may further comprise one or more ingredients selected from the group consisting of (based on 1 liter of culture solution):

NaNO3 or KNO31-6 g/LZnSO40-2 mg/L

K2SO40-2 g/LNaSeO40-0.03 mg/L

NaCl or sea salt0.5-1.5 g/LCuSO40-0.1 mg/L

Ca(NO3)20-0.1 g/LMoO20-0.05 mg/L

MgSO40.05-0.3 g/LNH4VO30-0.03 mg/L

CaCl20.01-0.1 g/LK2Cr2(SO4)40-0.1 mg/L

H3BO30-5 mg/LNi(SO4)20-0.1 mg/L

Na2WO40-0.05 mg/LTi2(SO4)30-0.1 mg/L

Co(NO3)20-0.1 mg/LMnCl20-3 mg/L.

(I) Preparation of Culture Solution and Inoculation

[0019] (1) Providing a clean barrel, and adding an appropriate amount of clean fresh water thereto;

[0020] (2) The culture medium is added and mixing is carried out until dissolution; the supernatant is then poured into a culture vessel, and the undissolved portion is dissolved by continuously adding water and then poured into the culture vessel, the procedure is repeated until the culture medium is dissolved completely; if the culture medium is a liquid, it can be poured into the culture vessel directly and mixed with water;

[0021] (3) Adding clean water to a predetermined position;

[0022] (4) Connecting electricity, aerating to induce flow of the liquid or stirring the liquid to move, and the heating system is started when the temperature is low;

[0023] (5) The Spirulina seed prepared beforehand is shaken until the cell mass dispenses, and then poured into the culture vessel; and

[0024] (6) Clean fresh water is added until the liquid level reaches the predetermined position;

(II) Cultivation

[0025] The optimum temperature for Spirulina growth is 25-37[deg.] C., and the initial inoculation is preferably carried out at nightfall,

[0026] (1) Outdoor cultivation: Spirulina is a kind of photobiotic organism. It grows well when the light is sufficient; when the sunlight is too strong in Summer, however, it is necessary to shelter from light appropriately, avoiding the too high temperature caused by the too strong sunlight; if the outdoor temperature is above 37[deg.] C., sheltering from light, ventilation and cooling are necessary to maintain high growth rate; when the temperature is below 25[deg.] C., a heater is started;

[0027] (2) Indoor cultivation: if the light is insufficient, the Spirulina output may be on the low side, and the cultivation apparatus should be placed by the window that has a southern exposure, making the bottom of the vessel above the windowsill so as to make use of natural light as much as possible, if necessary, an artificial light source is started to supplement illumination; when the temperature is below 25[deg.] C., the heater is started;

[0028] (3) If there are many Spirulina cells adhering to the vessel wall, they should be brushed off the wall gently into the liquid by a brush, rendering the Spirulina cells to move again, to increase the transparency of the vessel and the illumination intensity and thus promote the growth of Spirulina;

(III) Harvest and Consumption

[0029] After about 7 days of cultivation under appropriate conditions, Spirulina can be harvested (the, dark green presenting in the vessel content indicates that Spirulina has reached the degree for harvest):

[0030] (1) Let the culture solution flow over a fine filter screen and the matured Spirulina can be filtered out;

[0031] (2) Spirulina that is filtered out and retained on the screen is rinsed with drinking water, and then can be consumed; Or before consuming an appropriate amount of warm boiled water (for example, boiled water below 70[deg.] C.) can be added and preferably keeping the Spirulina green; Or before consuming, sugar, honey, milk or fruit juice can be added to form a kind of drink, or Spirulina can be added to gruel, oatmeal or other foods for consumption;

(IV) Supplement Culture Medium or Replace Culture Solution for Further Cultivation

[0032] Generally speaking, after about 25-30 days of continuous cultivation and harvest under appropriate conditions, the fresh Spirulina output begins to drop, at this moment, the culture medium should be supplemented or the culture solution should be replaced; the method for supplementing culture medium comprises: adding directly an appropriate amount of culture medium to the culture vessel, stirring until it mixes completely with the original culture solution; the method for replacing culture solution comprises:

[0033] (1) Disconnecting electricity;

[0034] (2) Discharging an appropriate amount of Spirulina liquid into a clean container for further use as Spirulina seed;

[0035] (3) Filtering out all the Spirulina cells remaining in the vessel by a fine filter screen with the filtrate discarded;

[0036] (4) The filtered out Spirulina is inoculated into the fresh culture solution for further cultivation or placed into a freezer compartment in a refrigerator for consumption in future;

[0037] (5) Discarding the liquid remaining in the vessel, and washing the inner wall of the cultivation vessel with clean water;

[0038] (6) Preparing fresh culture solution in accordance with the previous method;

[0039] (7) Connecting electricity;

[0040] (8) Taking out the Spirulina liquid that is used as Spirulina seed, filtering out the Spirulina cells by a fine filter screen with the filtrate discarded, transferring the Spirulina cells on the filter screen into the cultivation vessel, and dispensing the cells mass gently; repeating the above procedure until the Spirulina cells in the liquid are totally transferred into the cultivation vessel, at this moment, further cultivation and harvest can be carried out.

[0041] An apparatus for cultivating and consuming fresh Spirulina at home, comprising a cultivation vessel, characterized in that the cultivation vessel is equipped with an ventilation and draft tube or a stirrer, an artificial light source, an automatic temperature controller, a drain outlet and optionally a cap; the cultivation vessel and the optional cap are both transparent.

[0042] According to the habit of Spirulina, there is a need for a complete set of new methods in the following aspects to achieve the above-mentioned object: 1. Spirulina species; 2. cultivation environment and conditions; 3. cultivation and maintenance method; 4. collection and harvest of viable Spirulina; 5. consumption of fresh Spirulina; 6. storage of fresh Spirulina. The following is a detailed description of the present invention.

[0043] 1. The Selection of Spirulina Species:

[0044] There are about 50 kinds of Spirulina. They differ greatly in growth characteristics and nutrients content. After comparison, "Spirulina platensis" and "Spirulina maxima" are preferred, because not only they have a complete range of nutrients but also they suit the small-scale cultivation at home. These species are commercially available from the seed domestication and cultivation base of our company. Each batch of seed can be cultivated and bred continuously for two years without variation and drop in output.

[0045] 2. Cultivation Environment and Conditions at Home:

[0046] Just as the growth of other organisms, the growth of Spirulina needs adequate nutrients and favorable environment. The culture medium required by the Spirulina is inorganic compound nutrients and CO2. These inorganic nutrients must meet the following three prerequisites: 1. The inorganic nutrients are capable of supplying the total nutrients required for Spirulina to reach the predetermined collection and harvest yield during the predetermined cultivation period; 2. The inorganic nutrients are capable of transforming common fresh water into water environment suit for Spirulina growth with a pH of 8-11; and 3. All the nutrients supplied for Spirulina growth must be harmless to human body. The culture medium comprises the following ingredients (based on 1 liter of culture solution):

K2HPO4, (Na2)HPO4 or KH2PO4, NaH2PO40.1-1 g/L

NaHCO38-30 g/LEDTA0.01-10 g/L

Na2CO3 or K2CO30-10 g/LFeSO4.7H2O0.01-1.5 g/L.

[0047] In accordance with specific conditions, the culture medium may further comprise one or more ingredients selected from the group consisting of (based on 1 liter of culture solution):

NaNO3 or KNO31-6 g/LZnSO40-2 mg/L

K2SO40-2 g/LNaSeO40-0.03 mg/L

NaCl or sea salt0.5-1.5 g/LCuSO40-0.1 mg/L

Ca(NO3)20-0.1 g/LMoO20-0.05 mg/L

MgSO40.05-0.3 g/LNH4VO30-0.03 mg/L

CaCl20.01-0.1 g/LK2Cr2(SO4)40-0.1 mg/L

H3BO30-5 mg/LNi(SO4)20-0.1 mg/L

Na2WO40-0.05 mg/LTi2(SO4)30-0.1 mg/L

Co(NO3)20-0.1 mg/LMnCl20-3 mg/L.

[0048] In addition, the growth of Spirulina needs appropriate illumination, temperature and CO2. During the cultivation of Spirulina at home, an artificial light source (fluorescent lamp or incandescent lamp), an artificial heat source (electric heating, water heating or gas heating) and an artificial power (aeration or stirring) are employed to supplement the insufficient natural light, temperature and gas respectively. In the cultivation of Spirulina, the above-mentioned conditions and environment are realized in an appropriate apparatus. The size of the apparatus is determined in the light of the amount of Spirulina to be consumed. Generally speaking, 50-200 grams of fresh Spirulina is produced in 0.1 cubic meter of water per day. The parts of the apparatus that contact with the culture solution must be made from materials that are alkaline resisting and non-toxic. The cultivation vessel and the cap are preferably made from transparent materials such as glass or plastic.

[0049] 3. Cultivation and Maintenance:

[0050] Spirulina has its own habit. Especially in the small-scale cultivation at home, the method of cultivation and maintenance affects directly the output and quality of Spirulina. The water temperature must not be lower than 20[deg.] C. when Spirulina is inoculated; after entering into the normal cultivation period, the water temperature should be controlled at 25-37[deg.] C. so that Spirulina can grow and reproduce rapidly. The vessel for cultivation of Spirulina must not be sealed, so as to allow Spirulina to respire (inhale carbon dioxide and exhale oxygen). Due to the very small size of individual Spirulina cells, they are apt to adhere to the vessel wall during growth and thus become old and die after a short period of time. Therefore, it is necessary to clean the vessel wall with a brush regularly (once a day) to render these Spirulina cells to move again.

[0051] 4. Collection and Harvest of Viable Spirulina:

[0052] Seven days after the inoculation of Spirulina, it can be collected and harvested for consumption when the solution for cultivation of Spirulina has become dark green. The principle for collection and harvest is to harvest the mature Spirulina for consumption and retain the immature Spirulina for further growth so as to increase the subsequent output. According to the selected Spirulina species, Spirulina can usually be harvested by filtration using a fine filter screen of 200-350 meshes. Generally speaking, however, the aggregates that have been old and precipitated or that floating on water are not fit for consumption (but can be used to raise fish or be used as fertilizer for flowers), and they can be filtered out using a coarse filter screen of 100-200 meshes.

[0053] 5. Consumption of Fresh Spirulina:

[0054] The fresh Spirulina obtained by collection and harvest is viable, appears to be a green or dark green paste and has no foreign flavor. When being consumed, it needs to be rinsed with a small amount of drinking water with the main aim to wash away the culture solution remaining on the surface of fresh Spirulina to get a better mouth feel. The rinsed Spirulina can be consumed after adding it directly to various drinks (such as warm boiled water, milk or coffee, etc.) or adding it to other foods such as porridge, cooked wheaten foods, etc. When mixing, the temperature is preferably controlled at a temperature not higher than 50[deg.] C. to prevent some nutrients of Spirulina from being destroyed. The consumption amount of fresh Spirulina can be determined according to the specific person and the purpose of consumption. When Spirulina is used to supplement nutrients, the daily amount may be 10-30 grams per person; while when it is used for health care and therapy, the daily amount may be 30-50 grams per person. It is harmless to consume much Spirulina. The optimum time for consuming fresh Spirulina is every morning (on an empty stomach) or at bedtime.

[0055]6. Storage of Fresh Spirulina:

[0056] Since Spirulina is a kind of aquatic organism that contains high content of protein, it is apt to go bad after taken out from water (like a sea food). Therefore, the storage of Spirulina is very important. The method for storage of Spirulina comprises adding the rinsed fresh Spirulina to an appropriate amount of cool boiled water, mixing to form a dilute paste and then freezing by distributing into the ice build-up cans in freezer compartments in a refrigerator or other containers. The thus-treated fresh Spirulina can preserve freshness within a relatively long period of time. When consuming, it can be taken out of the containers according to the desired amount and added into a drink, which is convenient, fresh, interesting and healthy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0057] FIG. 1 shows an apparatus for implementing the present method for cultivating Spirulina;

[0058] FIG. 2 shows another apparatus for implementing the present method for cultivating Spirulina; and

[0059] FIG. 3 shows a further apparatus for implementing the present method for cultivating Spirulina.

[0060] In the drawings,

[0061] Reference sign 1 stands for a cap that serves the function of dust prevention and allows gas to pass through;

[0062] Reference sign 2 stands for a automatic temperature controller that is used to control the temperature of the culture solution; when the temperature is below 25[deg.] C., it begins to heat the liquid automatically;

[0063] Reference sign 3 stands for a ventilation and draft tube that is used to stir and circulate the liquid to render Spirulina to move, it runs continuously;

[0064] Reference sign 4 stands for an artificial light source that is used to supplement the illumination at night or when there is no illumination;

[0065] Reference sign 5 stands for a drain outlet that is used to collect fresh Spirulina, discharge or replace the culture solution in the cultivation vessel;

[0066] Reference sign 6 stands for a transparent cultivation vessel;

[0067] Reference sign 7 stands for a foundation support; and

[0068] Reference sign 8 stands for a heating body.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0069] The present invention is described in further detail in the following non-limiting examples with reference to the accompanying drawings.

EXAMPLE 1 (SEE FIG. 1)
I. Preparation of Culture Solution and Inoculation

[0070] 1. A clean barrel was provided, and 10 liters of clean water was added thereto;

[0071] 2. The culture medium was added and mixing was carried out until dissolution; the supernatant was then poured into a culture vessel (6), and the undissolved portion was dissolved by continuously adding water and then poured into the culture vessel (6), the procedure was repeated until the culture medium was dissolved completely; if the culture medium was a liquid, it could be poured into the culture vessel (6) directly and mixed with water;

[0072] 3. Clean water was added to a position corresponding to [2/3] of the volume of the culture vessel (6);

[0073] 4. Electricity was connected, and the ventilation and draft tube (3) begun to bubble up, and the automatic temperature controller (2) begun to heat the liquid automatically when the temperature was low;

[0074] 5. The Spirulina seed prepared beforehand was shaken gently until the cell mass dispensed, and then poured into the culture vessel (6);

[0075] 6. Clean water was added until the liquid level reached a position that was 3-5 centimeters from the top of the culture vessel (6).
II. Cultivation

[0076] The optimum temperature for Spirulina growth was 25-37[deg.] C., and the initial inoculation was preferably carried out at nightfall,

[0077] 1. Outdoor cultivation: Spirulina is a kind of photobiotic organism. It grew well when the light was sufficient; when the sunlight was too strong in Summer, however, it was necessary to shelter from light appropriately, avoiding the too high temperature caused by the too strong sunlight; if the outdoor temperature was above 37[deg.] C., sheltering from light, ventilation and cooling were necessary to maintain high growth rate; when the temperature was below 25[deg.] C., the automatic temperature controller (2) begun to heat the liquid automatically;

[0078] 2. Indoor cultivation: if the light was insufficient, the Spirulina yield might be on the low side, and the cultivation apparatus should be placed by the window that had a southern exposure, making the bottom of the vessel above the windowsill so as to make use of natural light as much as possible, if necessary, an artificial light source (4) was started to supplement illumination; when the temperature was below 25[deg.] C., the automatic temperature controller (2) begun to heat the liquid automatically;

[0079] 3. If there were many Spirulina cells adhering to the vessel wall, they should be brushed off the wall gently into the liquid by a brush, rendering the Spirulina cells to move again, and thus promote the growth of Spirulina.

III. Harvest and Consumption

[0080] After about 7 days of cultivation under appropriate conditions, Spirulina could be harvested (the dark green presenting in the vessel content indicated that Spirulina had reached the degree for harvest):

[0081] 1. The drain outlet (5) was opened, let the culture solution flow over a filter screen of 300 meshes and the matured Spirulina was filtered out;

[0082] 2. Spirulina that was filtered out and retained on the screen was rinsed with drinking water, and then was consumed; Or before consuming, an appropriate amount of warm boiled water below 50[deg.] C. and preferable cold water was added and keeping the Spirulina green; Or before consuming, sugar, honey, milk or fruit juice etc. was added to form a kind of drink, or Spirulina was added to gruel, oatmeal or other foods for consumption.

IV. Supplement Culture Medium or Replace Culture Solution for Further Cultivation

[0083] Generally speaking, after about 25-30 days of continuous cultivation and harvest under appropriate conditions, the fresh Spirulina yield begun to drop, at this moment, the culture medium should be supplemented or the culture solution should be replaced; the method for supplementing culture medium comprised: an appropriate amount of culture medium was added directly to the culture vessel (6), stirring was carried out until it mixed completely with the original culture solution; the method for replacing culture solution comprised:

[0084] 1. Electricity was disconnected;

[0085] 2. About [1/2] to [2/3] vessel of Spirulina liquid was discharged into a clean container for further use as Spirulina seed;

[0086] 3. All of the Spirulina cells remaining in the vessel were filtered out by a fine filter screen of 300 meshes and the filtrate was discarded;

[0087] 4. The filtered out Spirulina was inoculated into the fresh culture solution for further cultivation or placed into a freezer compartment in a refrigerator for consumption in future;

[0088] 5. The liquid remaining in the vessel was discarded, and the inner wall of the cultivation vessel (6) was washed gently with wet flannelette and clean water;

[0089] 6. Fresh culture solution was prepared in accordance with the previous method;

[0090] 7. Electricity was connected;

[0091] 8. The Spirulina liquid that was used as Spirulina seed was taken out, the Spirulina cells was filtered out by a fine filter screen of 300 meshes with the filtrate discarded, the Spirulina cells on the filter screen were transferred into the cultivation vessel (6), and the cells mass was dispensed gently; the above procedure was repeated until the Spirulina cells in the liquid were totally transferred into the cultivation vessel (6), at this moment, further cultivation and harvest could be carried out.

EXAMPLE 2 (SEE FIG. 2)
Cultivation Method

I. Inoculation

[0092] 1. A clean barrel was provided, and an appropriate amount of clean water was added thereto;

[0093] 2. The prepared culture medium was added and mixing was carried out until dissolution; the supernatant was then poured into a culture vessel (6), and the undissolved portion was dissolved by continuously adding water and then poured into the culture vessel (6), the procedure was repeated until the culture medium was dissolved completely; if the culture medium was a liquid, it was poured into the culture vessel (6) directly and mixed with water;

[0094] 3. Clean water was added to a position corresponding to [2/3] of the volume of the culture vessel (6);

[0095] 4. Electricity was connected, and the ventilation and draft tube (3) begun to bubble up, and the automatic temperature controller (2) begun to heat the liquid automatically when the temperature was low;

[0096] 5. The Spirulina seed prepared beforehand was shaken gently until the cell mass dispensed, and then poured into the culture vessel (6);

[0097] 6. Clean water was added until the liquid level reached a position that was 3-5 centimeters from the top of the culture vessel (6).
II. Cultivation

[0098] 1. Outdoor cultivation: Spirulina is a kind of photobiotic organism. It grew well when the light was sufficient; when the sunlight was too strong in Summer, however, it was necessary to shelter from light appropriately, avoiding the too high temperature caused by the too strong sunlight; if the outdoor temperature was above 37[deg.] C., sheltering from light, ventilation and cooling were necessary to maintain high growth rate; when the temperature was below 25[deg.] C., the automatic temperature controller (2) begun to heat the liquid automatically;

[0099] 2. Indoor cultivation: if the light was insufficient, the Spirulina yield might be on the low side, and the cultivation apparatus should be placed by the window that had a southern exposure, making the bottom of the vessel above the windowsill so as to make use of natural light as much as possible, if necessary, an artificial light source (4) was started to supplement illumination; when the temperature was below 25[deg.] C., the automatic temperature controller (2) begun to heat the liquid automatically;

[0100] 3. If there were many Spirulina cells adhering to the vessel wall, they should be brushed off the wall gently into the liquid by a brush, rendering the Spirulina cells to move again, and thus promote the growth of Spirulina.

III. Harvest and Consumption

[0101] 1. The drain outlet (5) was opened, let the culture solution flow over a filter screen of 300 meshes and the matured Spirulina was filtered out;

[0102] 2. Spirulina that was filtered out and retained on the screen was rinsed with drinking water, and then was consumed; Or before consuming, an appropriate amount of boiled water below 50[deg.] C. was added and keeping the Spirulina green or slight brown; Or before consuming, sugar, honey, milk or fruit juice etc. was added to form a kind of drink, or Spirulina was added to gruel, oatmeal or other foods for consumption.

IV. Supplement Culture Medium or Replace Culture Solution for Further Cultivation

[0103] Generally speaking, after about 25-30 days of continuous cultivation and harvest under appropriate conditions, the fresh Spirulina yield begun to drop, at this moment, the culture medium should be supplemented or the culture solution should be replaced; the method for supplementing culture medium comprised: an appropriate amount of culture medium was added directly to the culture vessel (6), stirring was carried out until it mixed completely with the original culture solution; the method for replacing culture solution comprised:

[0104] 1. Electricity was disconnected;

[0105] 2. About [1/2] to [2/3] vessel of Spirulina liquid was discharged into a clean container for further use as Spirulina seed;

[0106] 3. All of the Spirulina cells remaining in the vessel were filtered out by a fine filter screen of 300 meshes with the filtrate discarded;

[0107] 4. The filtered out Spirulina was inoculated into the fresh culture solution for further cultivation or placed into a freezer compartment in a refrigerator for consumption in future;

[0108] 5. The liquid remaining in the vessel was discarded, and the inner wall of the cultivation vessel (6) was washed gently with wet flannelette and clean water;

[0109] 6. Fresh culture solution was prepared in accordance with the previous method;

[0110] 7. Electricity was connected;

[0111] 8. The Spirulina liquid that was used as Spirulina seed was taken out, the Spirulina cells was filtered out by a fine filter screen of 300 meshes with the filtrate discarded, the Spirulina cells on the filter screen was transferred into the cultivation vessel (6), and the cells mass was dispensed gently; the above procedure was repeated until the Spirulina cells in the liquid were totally transferred into the cultivation vessel (6), at this moment, further cultivation and harvest could be carried out.

EXAMPLE 3 (SEE FIG. 3)
Cultivation Method

I. Inoculation

[0112] 1. A clean barrel was provided, and an appropriate amount of clean water was added thereto;

[0113] 2. The prepared culture medium was added and mixing was carried out until dissolution; the supernatant was then poured into a culture vessel (6), and the undissolved portion was dissolved by continuously adding water and then poured into the culture vessel (6), the procedure was repeated until the culture medium was dissolved completely; if the culture medium was a liquid, it was poured into the culture vessel (6) directly and mixed with water;

[0114] 3. Clean water was added to a position corresponding to [2/3] of the volume of the culture vessel (6);

[0115] 4. Electricity was connected (in the case of horizontal vessel, it was necessary to connect a stirrer to the electricity), and the automatic temperature controller (2) begun to heat the liquid automatically when the temperature was low;

[0116] 5. The Spirulina seed prepared beforehand was shaken gently until the cell mass dispensed, and then poured into the culture vessel (6);

[0117] 6. Clean water was added until the liquid level reached a position that was 3-5 centimeters from the top of the culture vessel (6).
II. Cultivation

[0118] 1. Outdoor cultivation: Spirulina is a kind of photobiotic organism. It grew well when the light is sufficient; when the sunlight was too strong in Summer, however, it was necessary to shelter from light appropriately, avoiding the too high temperature caused by the too strong sunlight; if the outdoor temperature was above 37[deg.] C., sheltering from light, ventilation and cooling were necessary to maintain high growth rate; when the temperature was below 25[deg.] C., the heating body (8) begun to heat the liquid automatically;

[0119] 2. Indoor cultivation: if the light was insufficient, the Spirulina yield might be on the low side, and the cultivation apparatus should be placed by the window that had a southern exposure, making the bottom of the vessel above the windowsill so as to make use of natural light as much as possible, if necessary, an artificial light source (4) was started to supplement illumination; when the temperature was below 25[deg.] C., the automatic temperature controller (2) begun to heat the liquid automatically;

[0120] 3. If there were many Spirulina cells adhering to the vessel wall, they should be brushed off the wall gently into the liquid by a brush, rendering the Spirulina cells to move again and thus grow.

III. Harvest and Consumption

[0121] 1. The drain outlet (5) was opened, let the culture solution flow over a filter screen of 300 meshes and the matured Spirulina was filtered out;

[0122] 2. Spirulina that was filtered out and retained on the screen was rinsed with drinking water, and then was consumed; Or before consuming, an appropriate amount of boiled water below 50[deg.] C. was added and keeping the Spirulina green or slight brown; Or before consuming, sugar, honey, milk or fruit juice etc. was added to form a kind of drink, or Spirulina was added to gruel, oatmeal or other foods for consumption.

IV. Supplement Culture Medium or Replace Culture Solution for Further Cultivation

[0123] Generally speaking, after about 25-30 days of continuous cultivation and harvest under appropriate conditions, the fresh Spirulina yield begun to drop, at this moment, the culture medium should be supplemented or the culture solution should be replaced; the method for supplementing culture medium comprised: an appropriate amount of culture medium was added directly to the culture vessel (6), stirring was carried out until it mixed completely with the original culture solution; the method for replacing culture solution comprised:

[0124] 1. Electricity was disconnected;

[0125] 2. About [1/3] to [2/3] vessel of Spirulina liquid was discharged into a clean container for further use as Spirulina seed;

[0126] 3. All of the Spirulina cells remaining in the vessel were filtered out by a fine filter screen of 300 meshes with the filtrate discarded;

[0127] 4. The filtered out Spirulina was inoculated into the fresh culture solution for further cultivation or placed into a freezer compartment in a refrigerator for consumption in future;

[0128] 5. The liquid remaining in the vessel was discarded, and the inner wall of the cultivation vessel (6) was washed gently with wet flannelette and clean water;

[0129] 6. Fresh culture solution was prepared in accordance with the previous method;

[0130] 7. Electricity is connected;

[0131] 8. The Spirulina liquid that was used as Spirulina seed was taken out, the Spirulina cells were filtered out by a fine filter screen of 300 meshes with the filtrate discarded, the Spirulina cells on the filter screen was transferred into the cultivation vessel (6), and the cells mass was dispensed gently; the above procedure was repeated until the Spirulina cells in the liquid were totally transferred into the cultivation vessel (6), at this moment, further cultivation and harvest could be carried out.

[0132] It should be appreciated by a person skilled in the art that the foregoing examples are not intended to define the scope of the present invention but to describe the present invention in further detail. The spirit or scope of the present invention is defined in the appended claims. Various modifications and changes not departing from the spirit of the invention are within the scope of the present invention.

INDUSTRIAL PRACTICABILITY

[0133] The effects of the present invention are as follows:

[0134] 1. The cultivation of Spirulina at home can achieve the consumption of fresh viable Spirulina, prevent effectively the rare nutrients of Spirulina from being destroyed during the industrial processing (dehydration, drying) and increase the nutritive value. Moreover, the fresh Spirulina has no stinking smell as of rotten fish in the dried products of Spirulina.

[0135] 2. Human body can absorb fresh Spirulina much easily than dried products. The absorptivity for fresh Spirulina is more than 98% while the absorptivity for dried products is only about 78%.
[0136] 3. The present invention effectively reduces the damage to human body caused by counterfeit and inferior Spirulina products. The commercially available dried products of Spirulina are all processed end products, some of which need to add non-Spirulina substances such as additives etc. and thus are apt to be faked; while Spirulina cultivated at home can be consumed directly, putting an end to the damage caused by counterfeit and inferior products.

[0137] 4. For the same amount of nutrients that can be digested and absorbed by human body, the cost of fresh Spirulina is only 20-50% of that of commercially available dried products of Spirulina.

[0138] 5. Spirulina is a kind of rapid-reproducing photosynthetic organism that releases large amount of natural oxygen and absorbs large amount of CO2 during cultivation, which contributes to the improvement on air quality in room.

Claims:

What is claimed is: 

[0139] 1. A domestic culturing method for producing and consuming fresh Spirulina and improving air quality in a room, comprising the following steps:(a) seeding viable pure Spirulina cells into a water soluble culture medium containing inorganic compound nutrients and having a pH of 8-11; (b) injecting the resulting culture solution containing the Spirulina cells into a domestic electrical appliance equipped with an artificial light source, an automatic temperature controller and a ventilation and draft tube or a stirrer, allowing the Spirulina cells to grow and proliferate for a period of time at a culture solution temperature of 25-40[deg.] C. (c) collecting matured Spirulina cells from the culture solution by filtration using a fine filter screen and allowing unmatured Spirulina cells to pass through to grow further; optionally, collecting and storing released oxygen by a cap fitted onto the electrical appliance and being in the form of a flexible pocket, or a rigid chamber for supplying to a person in need thereof, or otherwise releasing from the electrical appliance, oxygen regularly and quantitatively; if necessary, removing old Spirulina cells and precipitate using a coarse filter screen; and (d) consuming directly the filtered-out viable matured Spirulina cells after they are rinsed with water; or storing immediately the filtered-out viable Spirulina cells for further use by freezing after they are rinsed with water; or formulating the collected viable Spirulina cells into a paste with cold water and then storing by freezing. 

[0140] 2. The method as set forth in claim 1, wherein the Spirulina is Spirulina platensis or Spirulina maxima.

[0141] 3. The method as set forth in claim 1 or claim 2, wherein the culture solution temperature in step (b) is 25-37[deg.] C.

[0142] 4. The method as set forth in claim 1 or claim 2, wherein in step (b) the Spirulina cells are allowed to grow for about 7 days in a first cycle.

[0143] 5. The method as set forth in claim 1 or claim 2, wherein in step (c) the culture medium is supplemented or replaced after 25-30 days of continuous collection.

[0144] 6. The method as set forth in claim 1 or claim 2, wherein in step (c) the fine filter screen is one of 200-350 meshes and the coarse filter screen is one of 100-200 meshes.

[0145] 7. The method as set forth in claim 1 or claim 2, wherein in step (d), after rinsing with water, the filtered-out viable Spirulina cells are mixed with a drink or added to food and then consumed.

[0146] 8. The method as set forth in claim 7, wherein the drink comprises milk, coffee or juice, and the food comprises gruel, oatmeal, sugar or honey.

[0147] 9. The method as set forth in claim 1 or 2, wherein based on 1 liter of culture solution, the culture medium contains the following ingredients: 

K2HPO4(Na2)HPO4 or KH2PO4, NaH2PO40.1-1 g/L

NaHCO38-30 g/L

Na2CO3 or K2CO30-10 g/L.

[0148] 10. The method as set forth in claim 9, wherein based on 1 liter of culture solution, the culture medium further contains one or more ingredients selected from the group consisting of: 

EDTA0.01-10 g/L,FeSO4.7H2O0.01-1.5 g/L,

NaNO3 or KNO31-6 g/L,ZnSO40-2 mg/L,

K2SO40-2 g/L,NaSeO40-0.03 mg/L,

NaCl or sea salt0.5-1.5 g/L,CuSO40-0.1 mg/L,

Ca(NO3)20-0.1 g/L,MoO20-0.05 mg/L,

MgSO40.05-0.3 g/L,NH4VO30-0.03 mg/L,

CaCl20.01-0.1 g/L,K2Cr2(SO4)40-0.1 mg/L,

H3BO30-5 mg/L,Ni(SO4)20-0.1 mg/L,

Na2WO40-0.05 mg/L,Ti2(SO4)30-0.1 mg/L,

CO(NO3)20-0.1 mg/L, andMnCl20-3 mg/L.
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A01G
HORTICULTURE; CULTIVATION OF VEGETABLES, FLOWERS, RICE, FRUIT, VINES, HOPS, OR SEAWEED; FORESTRY; WATERING (picking of fruits, vegetables, hops, or the like A01D 46/00; plant reproduction by tissue culture techniques A01H 4/00; devices for topping or skinning onions or flower bulbs A23N 15/08; propagating unicellular algae C12N 1/12; plant cell culture C12N 5/00)
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A23L
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THERAPEUTIC ACTIVITY OF CHEMICAL COMPOUNDS OR MEDICINAL PREPARATIONS
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ORGANIC DYES OR CLOSELY-RELATED COMPOUNDS FOR PRODUCING DYES; MORDANTS; LAKES (fermentation or enzyme-using processes to synthesise a desired chemical compound C12P)
C12G
WINE; OTHER ALCOHOLIC BEVERAGES; PREPARATION THEREOF (beer C12C)
C12M
APPARATUS FOR ENZYMOLOGY OR MICROBIOLOGY (installations for fermenting manure A01C 3/02; preservation of living parts of humans or animals A01N 1/02; physical or chemical apparatus in general B01; brewing apparatus C12C; fermentation apparatus for wine C12G; apparatus for preparing vinegar C12J 1/10)

C12N
MICRO-ORGANISMS OR ENZYMES; COMPOSITIONS THEREOF (biocides, pest repellants or attractants, or plant growth regulators containing micro-organisms, viruses, microbial fungi, enzymes, fermentates, or substances produced by, or extracted from, micro- organisms or animal material A01N 63/00; food compositions A21, A23; medicinal preparations A61K; chemical aspects of, or use of materials for, bandages, dressings, absorbent pads or surgical articles A61L; fertilisers C05); PROPAGATING, PRESERVING, OR MAINTAINING MICRO-ORGANISMS (preservation of living parts of humans or animals A01N 1/02); MUTATION OR GENETIC ENGINEERING; CULTURE MEDIA (microbiological testing media C12Q)
C12P
FERMENTATION OR ENZYME-USING PROCESSES TO SYNTHESISE A DESIRED CHEMICAL COMPOUND OR COMPOSITION OR TO SEPARATE OPTICAL ISOMERS FROM A RACEMIC MIXTURE (fermentation processes to form a food composition A21, A23; compounds in general, see the relevant compound class, e.g. C01, C07; brewing of beer C12C; producing vinegar C12J; processes for producing enzymes C12N 9/00; DNA or RNA concerning genetic engineering, vectors, e.g. plasmids, or their isolation, preparation or purification C12N 15/00)
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A21D
TREATMENT, e.g. PRESERVATION, OF FLOUR OR DOUGH, e.g. BY ADDITION OF MATERIALS; BAKING; BAKERY PRODUCTS; PRESERVATION THEREOF
A23L
FOODS, FOODSTUFFS, OR NON-ALCOHOLIC BEVERAGES, NOT COVERED BY SUBCLASSES A23B TO A23J; THEIR PREPARATION OR TREATMENT, e.g. COOKING, MODIFICATION OF NUTRITIVE QUALITIES, PHYSICAL TREATMENT (shaping or working, not fully covered by this subclass, A23P); PRESERVATION OF FOODS OR FOODSTUFFS, IN GENERAL
A61K
PREPARATIONS FOR MEDICAL, DENTAL, OR TOILET PURPOSES (bringing into special physical form A61J; chemical aspects of, or use of materials for deodorisation of air, for disinfection or sterilisation, or for bandages, dressings, absorbent pads or surgical articles A61L; compounds per se C01, C07, C08, C12N; soap compositions C11D; micro-organisms per se C12N)
C09B
ORGANIC DYES OR CLOSELY-RELATED COMPOUNDS FOR PRODUCING DYES; MORDANTS; LAKES (fermentation or enzyme-using processes to synthesise a desired chemical compound C12P)
C12M
APPARATUS FOR ENZYMOLOGY OR MICROBIOLOGY (installations for fermenting manure A01C 3/02; preservation of living parts of humans or animals A01N 1/02; physical or chemical apparatus in general B01; brewing apparatus C12C; fermentation apparatus for wine C12G; apparatus for preparing vinegar C12J 1/10)

C12N
MICRO-ORGANISMS OR ENZYMES; COMPOSITIONS THEREOF (biocides, pest repellants or attractants, or plant growth regulators containing micro-organisms, viruses, microbial fungi, enzymes, fermentates, or substances produced by, or extracted from, micro- organisms or animal material A01N 63/00; food compositions A21, A23; medicinal preparations A61K; chemical aspects of, or use of materials for, bandages, dressings, absorbent pads or surgical articles A61L; fertilisers C05); PROPAGATING, PRESERVING, OR MAINTAINING MICRO-ORGANISMS (preservation of living parts of humans or animals A01N 1/02); MUTATION OR GENETIC ENGINEERING; CULTURE MEDIA (microbiological testing media C12Q)
2.5. IP Class Full (Top 6)
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A23L
FOODS, FOODSTUFFS, OR NON-ALCOHOLIC BEVERAGES, NOT COVERED BY SUBCLASSES A23B TO A23J; THEIR PREPARATION OR TREATMENT, e.g. COOKING, MODIFICATION OF NUTRITIVE QUALITIES, PHYSICAL TREATMENT (shaping or working, not fully covered by this subclass, A23P); PRESERVATION OF FOODS OR FOODSTUFFS, IN GENERAL
A61K
PREPARATIONS FOR MEDICAL, DENTAL, OR TOILET PURPOSES (bringing into special physical form A61J; chemical aspects of, or use of materials for deodorisation of air, for disinfection or sterilisation, or for bandages, dressings, absorbent pads or surgical articles A61L; compounds per se C01, C07, C08, C12N; soap compositions C11D; micro-organisms per se C12N)
C09B
ORGANIC DYES OR CLOSELY-RELATED COMPOUNDS FOR PRODUCING DYES; MORDANTS; LAKES (fermentation or enzyme-using processes to synthesise a desired chemical compound C12P)
C12N
MICRO-ORGANISMS OR ENZYMES; COMPOSITIONS THEREOF (biocides, pest repellants or attractants, or plant growth regulators containing micro-organisms, viruses, microbial fungi, enzymes, fermentates, or substances produced by, or extracted from, micro- organisms or animal material A01N 63/00; food compositions A21, A23; medicinal preparations A61K; chemical aspects of, or use of materials for, bandages, dressings, absorbent pads or surgical articles A61L; fertilisers C05); PROPAGATING, PRESERVING, OR MAINTAINING MICRO-ORGANISMS (preservation of living parts of humans or animals A01N 1/02); MUTATION OR GENETIC ENGINEERING; CULTURE MEDIA (microbiological testing media C12Q)
2.6. E Class (Top 3)
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A61K
PREPARATIONS FOR MEDICAL, DENTAL, OR TOILET PURPOSES (bringing into special physical form A61J; chemical aspects of, or use of materials for deodorisation of air, for disinfection or sterilisation, or for bandages, dressings, absorbent pads or surgical articles A61L; compounds per se C01, C07, C08, C12N; soap compositions C11D; micro-organisms per se C12N)
C12M
APPARATUS FOR ENZYMOLOGY OR MICROBIOLOGY (installations for fermenting manure A01C 3/02; preservation of living parts of humans or animals A01N 1/02; physical or chemical apparatus in general B01; brewing apparatus C12C; fermentation apparatus for wine C12G; apparatus for preparing vinegar C12J 1/10)

C12N
MICRO-ORGANISMS OR ENZYMES; COMPOSITIONS THEREOF (biocides, pest repellants or attractants, or plant growth regulators containing micro-organisms, viruses, microbial fungi, enzymes, fermentates, or substances produced by, or extracted from, micro- organisms or animal material A01N 63/00; food compositions A21, A23; medicinal preparations A61K; chemical aspects of, or use of materials for, bandages, dressings, absorbent pads or surgical articles A61L; fertilisers C05); PROPAGATING, PRESERVING, OR MAINTAINING MICRO-ORGANISMS (preservation of living parts of humans or animals A01N 1/02); MUTATION OR GENETIC ENGINEERING; CULTURE MEDIA (microbiological testing media C12Q)
3. STATISTICS
3.1. Inventors / Applicants (Top 2)
	JIXIANG CAO [CN] ( -- )
	CAO JIXIANG [CN] ( -- )
	4

	YONEDA MINORU ( -- )
	YONEDA MINORU ( -- )
	4

	ETO MIKIYOSHI ( -- )
	TOKAI SANGYO KK ( -- )
	3

	ZHENG DONG [CN] ( -- )
	ZHENG DONG [CN] ( -- )
	3

	ZHANG RICHENG [CN] ( -- )
	ZHANG RICHENG [CN] ( -- )
	3

	FENG LIANBIN [CN] ( -- )
	TIANZAO SPIRULINA SCIENCE AND [CN] ( -- )
	3

	RUDIC VALERIU ( MD )
	UNIV DE STAT DIN MOLDOVA ( MD )
	3


3.2. Inventors / IP Class 4 digits (Top 3)
	others: 02 ( -- )
	A23L
	5

	JIXIANG CAO [CN] ( -- )
	A61K
	4

	YONEDA MINORU ( -- )
	A23L
	4

	LI JIANGPING ( CN )
	C12N
	3

	JIXIANG CAO [CN] ( -- )
	A23L
	3

	GODEANU MARIOARA [RO] ( -- )
	C12N
	3

	NECHAEVA S V ( -- )
	C12N
	3

	ETO MIKIYOSHI ( -- )
	C09B
	3

	RUDIC VALERIU ( MD )
	C12N
	3

	BULGAKOV SH KH ( -- )
	C12N
	3

	others: 02 ( -- )
	C12N
	3


3.3. Applicants / IP Class 4 digits (Top 2)
	CAO JIXIANG [CN] ( -- )
	A61K
	4

	YONEDA MINORU ( -- )
	A23L
	4

	DAINIPPON INK and CHEM INC ( -- )
	A23L
	4

	CAO JIXIANG [CN] ( -- )
	A23L
	3

	TOKAI SANGYO KK ( -- )
	C09B
	3

	UNIV DE STAT DIN MOLDOVA ( MD )
	C12N
	3


จัดทำโดย  ปราโมทย์ ธรรมรัตน์ และ พรวิสาข์  บุญยงค์
หน่วย สสวพ. สำนักงานกองทุนสนับสนุนการวิจัย
สถาบันค้นคว้าและพัฒนาผลิตภัณฑ์อาหาร  มหาวิทยาลัยเกษตรศาสตร์
วิเคราะห์และรวบรวมข้อมูลด้วยโปรแกรม Matheo Patent
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