PRODUCTI ON OF VACUUM PACKED FOQD, CONTAI NI NG DUNALI ELLA ALGAE The present
invention relates to the production of a vacuum packed food cg

Dunaliella algae. Chlorella al gae, .which belong to the speci e&@ TSQ&&
uni cel lul ar Chl orophyceae, have been used to prepare food or food additives
in the formof the algae per se or the extracted solution thereof. (y
[err]-Carotene, which is found I n Iarge qTadtities in Dunal i el l'a al gae

bel onging to the same g ) .

formof a suspension i ' 1T HT—COT Ot 1Y Sy et

cosnetics or feed or as a nourlshlnq%%¥$%%égggﬁ%;$¥§ver, no practlcal
proposal had been made concerning a i ng Dunaliella al gae
per se for health-oriented food w thout destroying [err]-carotene occurring
therein. Dunaliella algae contain proteins, sugars, |lipids, iron, vitamns
and a variety of other Theyprekeaitcdnviertdion’ rdllatitis ity ethe Asréduetiofi 6f.
Dunaliella al gae produce a | ot of [err]-carotene therein when grown in a
cul ture fluid aowaeunmrpaskedgifoodncontadiniory dured iellaralgaenal | anount
of nitrogen under intense sunlight and other appropriate conditions.

[err]-Carotene, a provitam'n A group conpound, which has therein conjugated

doubl e bond chaj ns, 2
Chlorella algae, which belong to the species of unicellular

Chlorophyceae, have been used to prepare food or food

additives in the form of the algae per se or the extracted

solution thereof. pg-Carotene, which is found in large
quantities- in Dunaliélla algae belonging to the same
species as Chlorella algae, has been utilized in the form
of a suspension in vegetable o0il as a naturalicoloring
agent for food, cosmetics or feed or as a nourishing
substance. However, no practical proposal had been made
concerning a method of utiiizing Dunaliella algae per se
for health-oriented food without destroying g-carotene
occurring therein.

\_/ Dunaliella algae contain proteins, sugars, lipids,
iron, vitamins and a variety of other physiologically
active priniciples. As to vitamins, Dunaliella algae
produce a lot of B—cérotene therein when grown in a culture
fluid containing a high concentration of saline and a small
amount of nitrogen under intense sunlight and other |
appropriate conditions. p-Carotene, a provitamin A group

compound, which has therein conjugated double bond chains,
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Is not Qnly easily oxidizable.but:alsqQ changeable under the influence of

| i ght or heat. This presents a serious problemin the manufacture of health
food containing Dunaliella algae..It has therefore been strongly desired to
devel op a nethod by which the al gae can be processed w thout destroying
natural _.[err]-carotene and the product obtalngd can also be preserved in a
stabl e¥ st ate. According to the invention, there is provided a process for
produci ng a vacEnsee kel y ek oot id 1Bl At d s dihgdilTe afger SKse
adding from 15 to 50 parts by weight of cyclodextrin to 100 parts by wei ght
of a dried powdeinfifuértse af)deighid dyt drsiity (Tieid \prdserts a seridus e;
adding to 100 parts by weight of the mixture fromO0.10 to 0.25 parts by

wei ght of an antBxoblkemtimthe manstacure of) lesmalth tfoad, cantaining a

bi nder; granulating the resulting mxture; and vacuum packing the resulting
granul es in a pRutajdieklh akgae | Lk ihas therefere ikeenabrangiy des

and to light; said dried powder, of the al gae heing used in _an anmount such
that 300 paris Yiomh @ Mrthed, BN shich she, ianR Fank dF iRRaSRRSS om

5P A !
packaged, Tor oA Rertty Ty dARE de-conier HPY SR ™ be

Dunaliella al gagseth&¥ éan also be preserved in a stable state.

According to the inventibn, there is provided a
.process for pfodudiﬁg_a vacuum-packed food comprising
Dunaliella algae which comprises
| adding.ffom 15 to 50 parts by weight of
,cyclodexﬁrin'tb 100 pérts by weight of a dried powder of
_ffhe algae and blending the two to form a mixture;
| _ adding'to 100 parts by weight of the mixture from
0.10 to 0.25 pérts by'weight of an antioxidant and from
35.50 tq.4o.60 pérts by weight of a binder:;
a granulating the resulting mixture; and
vacuum-packing the resulting granules in a package
N\ made of a plastic film which is impermeable to gas and to
light;
said.dried powder df the algae being used in an
amount such that 300 parts by weight of the granules to be
vacuum-packed include from 10 to 240 parts by weight of the
dried_powder. The granules produced may be packaged, for
example into 300 mg quantities.

The dried powder of Dunaliella algae used as a



- 3 - starting material in the present invention.neans such powder as,is
obt ai ned by the steps of: (1) prelimnarily renoving about 50% by wei ght of
water gradually fromthe culture fluid of Dunaliella al gae by a dehydrator
such as a centrifuge so as to make it easier to dry the fluid; (2) adding
to the dehydrated culture fluid a right anpunt each of an anti-caking - -,
agent, preferably dextrin, an antioxidagt_ preferably vitanin E, and ot¥er
sui tabl e additives; and (3) spray-drying, vacuumdrying or freeze-drying ™
the m xtur gthM¢sng’ fate?dal Panthecphasehgagnteatibhrhehasi sakhy
characterized by the absence of a hard cell wall conposed of

pol ysacchapod@erahishdegbbtadnedgdy khecstepBi ofcel | nmenbrane, whereas the )
ot her green al gae, such as Chlorella al gae, have both the cell wall and the’
cel | nmenbr{a¢. preliminkasdlyhrenovdngs aboutf SD&nbyi welightl gfewaker t hey .
contain a large quantity of [err]-carotene. Typical exanples:-of Dunaliella’y
enpl oyed | graduaddys Sixom thencudturec fduddpofaPunplieddndaloreahy a '
Dunaliella salina. The ratio each of ,other -additive materials per 100 parts

by wei ght SEhYREator: Suchofs,fygenirdIuge §Q-R8r ER RBKE dte83836FetPs as
follows: a_ubrica tignal Ly .use 3.35 arts b | ght .an

ant i oxi danB¥Y the %&ug%g (%) adé}fﬁ gbo??% 858? r3§eﬁe¥8#§u ebFﬁH&P a
35.50 - 4Or§%hga55%ug% each of an anti-caking agent, preferably

dextrin, an antioxidant, prefefably vitamin E, and other

C

suitable additives; and (3) spray-drying, vacuum-drYing or
freeze-drying the mixture thus prepared; Dunalielié algae
are morphologically characterized by the absence of a hard
~cell wall composed of poiyéaccharides although the algae
have a thin ceil membréne, whgreas the other greeh élgae,
such as Chlorella algae, have both the'cell wall and the
cell membrane. It is also characteristic of Dunaliella
algae that they contain a large Quantity of p-carotene.
Typical examples of Dunaliella employed in the present
invention include Dunaliella bardawil and Dunaliella
salina.

The ratio each of other additive materials per 100
parts by weight of ﬁhe mixture of élgae and cyclodextrin
mentioned above is as follows:

a lubricant (optionally used) 5.50 parts by weight

an antioxidant | 0.16 - 0.25 parts by
weight _ £

- a binder | 35.50 - 40;60 parts by |

weight



weight .- - 4 - \Wen one package cqntains 300 parts by weight of the food
conposed of Dunaliella al gae as prepared above, the maxi mum content of
dried powder of Dunaliella algae in the product is 80% of the total food
wei ght pér package. Fromthe viewpoint of health, it is desirable to eat

t wo tQ}Qour packages of this food a day. Above all, if the product contains
a |large anount of [err]-carotene, its full usefull ness can be secured.
Vitamins C and E are illustrative of suitablg gntioxidants which are used

in the present invention. Anbng suitable binders are sugars, preferably

mal tose. Lubricants whi gResf 6:.@%5@&35@&5&5%@%% PHRBV ByeUighEeais on
arg talc and ester of sucrose and fatfy acid; the latier is hore

advant ageous t hghet FoolocoRposbda 6 panaflielthodeyhenas( pepheed above,
cyclodextrin is hereinafter referred to as "CD') include a-CD, [err]-CD and

[etr]-CD. Wth thepmaximompzohieatf ofndrtiledr powderoofubunbldedla alghe in
made of a single material and that has properties of both |ighttightness
and gasti ght nestheTpyoducte isi 80%s ofatber kotelt Sopdk wedgbtopeyppagkage.
| am nated plastic filmobtained by uniting a plastic film and any one or
nore naterial s FEructhe Viewpsint Rﬁuhﬁﬁé%h; pipds, desirapiento ragi fve &9

Trade Mark) and another plastic fil,m
) four pack%ges of this food a day. Above all, if the

product contains a large amount of fS-carotene, its full

w usefullness can be secured. |

Vitamins C and E are illustrative of suitable

antioxidants which are used in the present invention.
Among suitable binders are sugars, preferably maltose.
Lubricants which are optionally employed in the present
invention are talc and ester of sucrose and fatty acid; the
latter is more advantageous than the former. Examples of
cyclodextins (the term cyclodextrin is hereinafter referredl
to as "CD") include a-CD, B-CD and ¥-CD. With respect to
package film, there is no suitable one that is made of a
single material and that has properties of both
lighttightness and gastightness. Therefore, it is
favourable to make use of opagque laminated plastic film
obtained by uniting a plastic film and any one or more
materials selected from aluminium foil, paper, Cellophane

- (Registered Trade Mark) and another plastic film.



- 5 - Exanple To 100 parts by weight of dried:powder of Dunaliella al gae
was added 25 parts by weight of CD. These materials were.nmxed ina
V-nodel m xer for about 5 mnutes to obtain a mxture. To 100 parts by

wei ght of the m xture were added 0.2 parts by weight of vitamn E -
(antioxidant) and 37 parts by weight of powdered thick malt syrup s

s

containing nmaltose (binder). The reswtgng m xture was granul ated to,FBfm
fine particles by a roller converter. Ganul ated particles thus prepared
wer e packe@Edampleacuum packing machine in plastic filmcoated by
alumniumfoil to obtain a vacuum packed product. It was confirned that the
content of dried powder of Dunaliella algae was 59% of the total weight of
vacuum packed food thus obtained. The present jnvention has nade it ¢

practicable to obt &% QR RAFERIENGENG PF driedbRAdsn Phctive B
pouder of THPAAIACIS aiFaf T SRS A2 IFAE Y S A6 e sy 7
0, oI et NG il SRR RS £ s R L
such resul tigs € {FVE mBH G-I Ry 146 pit¥ BY weight of the mixture
.wére added 0.2 parts by weight of vitamin E (antioxidant)
and 37 parts by weight of powdered thick malt syrup
containing maltose (binder). The resulting mixture was CJ
.granulated to form finé particlés by a roller converter.
Granulated particles thus pfepared'were packed by a vacuum-
packing machine in plastic film coated by aluminiuﬁ foil to
obtain a vacuum-packed product.

It was confirmed that the content of dried powder
of Dunaliella algae was 59% of the total weight of vacuum-
packed food thus obtained.

The present invention has made it practicable to
obtain vacuum-packed health food containing active
ingredients of Dunaliella algae without destroying
p-carotene in dried powder of the algée or gradually
diminishing the p-carotene content. 1In other words, the
present invention has produced remarkably good results
utilizing naturally occurring f-carotene while keeping its

activity and such results were never attained by the prior

art.
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- 6 - CLAIM 1. A process for. producing a vacuum packed—food conpri si ng
Dunal'i el | a al gae whi ch conprises adding from15 to 50 par “
cyclodextrin to 100.parts:- by weight of a dried powder of {Ii“imﬁm m“iw l\
blending the two to forma mixture; adding to 100 parts w wei ghat of ¥ he

m xture,fromO0.10 to 0.25 parts by weight of an antioxidant and from 35. 50
to 40.%0 parts by weight of a binder; granulating the resulting m xture,;

and vacuum packing the resulting granules in package made of a plastic
filmwhich is inperneable to gas and to Iigﬁ%%Pgald dri ed powder of the

al gae being used in an anount such that 30 s by weight of the granul es
t o be .vacuum packed include from 10 to 240 parts by weight of the dried
powder. 2. A process according to Claim1 wherein the granules of food
are packaged in 300 ng quantiiipfocéss fdr PLE@ICiNG COIvad@uk-<pddied) food 2

angd substantially as hereinbefore descri bed. _
conprising Dunaliella algae which comprises
adding from 15 to 50 parts by weight of
cyclodextrin to 100 parts by weight of a dried powder of
the algae and blending the two to form a mixture;
adding to 100 parts by weight of the mixture from
0.10 to 0.25 parts by weight of an antioxidant and from
35.50 to 40.60 parts by weight of a binder}
~ jgranulating the resulting mixture; and
vacuum-packing the resulting granules in a package
made of a plastic film which is impermeable to gas and to
light; |
| said dried powder of the algae being used in an.
amount such that 300 parts by weight of the granules to be
vacuum-packed include from 10 to 240 parts by weight of the
\ dried powder.
2. A process according to Claim 1 wherein the
granules of food are packaged in 300 mg quantities.
3. A process according to Claim 1 or 2 -and

substantially as hereinbefore described. -




