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- 1- : 2236655 " PROCESS é@R PRODUCI NG ENCAPSULATED FOODSTUFF" The
present invention relates to a process for producing a Chlorella-containing
foodstuff. Chlorella is a genus of dingle cell algae whicRE2@eavagnsisesh
water. The cells contain protein in a |arge anpunt -and can be used to
pronote the growh of animals or mcroorganisns, to flavour foods and to
rempve foreign odour fromfoods. A .hot wat®er~ extract of Chlorella al gae has
a wi de range of applications e L1 .h ol {ing and
flavouring effects~$§§Q$g§£L§%£d£§§§ﬁg; %ﬁ&égu. g ella
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al gae have been devel gpady, Dy liﬂ&eﬁéﬁﬂﬂf¥éiéféguﬁﬁsa Scb¥sbeepdi ng ;.
- a garlic

dry powder of Chlorel"a~aFgae wth a powder and nol di ng the bl end
i nto a tabl ehoiadles o1 bR IR Mg NeosaSEEL S containi ng a hot

wat er extract O |'a al gae used as a fTavouring conponent and a

qual ity inproving ageghidHdiNg Fd Geris (ST ehiglandebkaalgatowtiiphoduct s
made by incorporating a dry powder or hot water extract of Chlorella al gae
i nto vegegablygcrdiibl Erietii watidrs., 20ree ccelbs psohtaingprateinsdnt _ndarge
material into a gelatin capsule. In many cases, however, known Chlqrella
products can aoulitf famlildarn denumkd ctarprendter thecgrpwhhyaft apduads othe
effective ingredients of Chlorella algae are not 25 necessarily r.etained_in
a stable nanmémrdmmganﬁ§m5x;t9fﬂ%ﬂY¢P¥o@@°%$oﬂ%@ttﬂsFﬁB°€ﬁlSPéFPQnaP R
combinat i on from foods. A hot water extract of Chlorella algae has a

wide range of applications, because it has such growth
10 promoting and flavouring effects and is liquid.
| Various pxoduéts utilizing Chlqrella algae have
been developed. Typical of them are products made by
biending a dry powder of Chlorella algae with a garlic
' powdef and molding the blend into a tablet; nood}es and
5 proceéséd marine préduéts coﬁtaining a hot water extract of
™ Chlorella algae used as a flavouring component and a quality
impro?ing agent during production'théfeof; and health food
products made by incorporating a dry powder or hot water
extract of Chlorella algae into vééetable edible fatty oils
20 and encapsulating the resulting maﬁerial into a gelatin
capsule.

In many cases, however, known Chlorella products
can be difficult to produce and suffer the disadvantage that
the effective ingredients of Chlorella algae are not

25 necessarily retained in a stable manner. When making a
health food product using Chlorella algae in combination

with other medicinal starting materials, it is important to

.



Wi th other nedicinal starting materials, it is inporfant‘to ! -:étably
and effectively retain the nedicinal ingredients of individual starting
materials. The invention seeks to provide a process for producing a
fdodstuff or health product using Chlorella 5 algae in which the effective
i ngredients of Chlorella algae and other nedicinal starting materials are
stably retained. Accordingly, the |nvenr1dh‘brOV|des a process for

produci ng a Chlorell a-cont ai ni ng foodst uff mhlch npri.s e in

a dry~ powder %‘aﬁbéd’dlw eifactdvely ae 'b)&}t%t‘? 5@?%‘1(' %'P%%po ]
Chl #Uta al ae a cgg}e trated exud te of a hot mater f ungal extract to
a clathratio Qﬁ g; (B) honogeneously m xi ng the
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edi bl e fatty ovi'de an ol suspensi encapsul ating the
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ingredients Qfhg other medicinal starting materials are stably retained.
Accordingly, the invention provides a process for producing
a Chlorella-containing fopdstuff which comprises:
o _ (A) preparing a dry powder by adding a concentrated
10 exudate of hot water extfact of Chlorella algae and a
concentrated exudate of a hot water fungal extract to a
clathration material, blending and drying:

(B) homogeneously mixing thé dry powder from step
(A) with an exudate or dry powder of, as tohic medicinal

15 vegetable, at least one of garlic, genseng, aloe, ume
(Japanese spicot), prickly shrub of the family Aradiacéae
and adlay, and an edible fatty oil to provide an oil-
suspension; and |

(C) encapsulating the oil-suspension to provide a

20 soft capsuled foodstuff.

The process of the present invention is capable of
producing a product cohtaininé effective ingredients of
Chlorella algae, fungi and tonic medicinal vegetables
stably retained and preserved therein. Fﬁrther, the

25 product has a



Chlorella al gae, fungi and tonic nedicinal vegetables"stéblyere;alned and
preserved therein. Further, the 25 product has a - 3 - peculiar property
in that the soft capsul e cannot be swelled, even if it contains an exudate
of a tonic medicinal vegetable having a relatlvely | arge content of

moi sture, because it contains a larg® &wunt of an edible fatty oil 5

' i d h of th dients is
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cooki ng naagétamaonaoahg 8o8diatibeiy p‘;ggt 'coﬁ:%?ﬁ%?] gggg. Or L

energency ration since ention, an

edi bl'e fabeyagse it eshtalhy ussdrga amsph%t ¥Cah ka tgg%%;,ua h respect

to 15 the other starting materials, nane e concen e of a )

hot weSerhavingca oﬁoihkté?bharédﬁésngtEQ:EEECS r%h?ﬁ efutpee of a hot
wat er extract of fungi and the exudaté, dry powder of tonic medicinal

veget abl eingnedhentshtsshohogaﬁ&ohﬁlysdﬂﬁbei'ubhect ed to a change, such 20
as swelling or dissolution by noisture present in the other
The Chlorella-containing fatty oil foodstuff
produced in accordance with the invention can be eaten by
itself as a health food, or can be used as a flavouring :
10 element for foods or as a cooking material for oily foods- -~
It can be ut111sed when campxng or as an emergency rat1on
since it is readlly portable.
In the present inventlon, an edible fatty oil is
suitably used in a relatively large amount with respect to
15 the other starting materials, namely the concentrated
‘exudate of a hot water extract of Chlorella algae, the
concentrated exudate of a hot water extract of fungi and the
exudate, dry powder of tonic medicinal vegetable,
so0 that the soft capsule is not subjected to a change, such \-)
20 as swelling or diesolution by moisture present in thelother
starting materials, which might cause the capeule to break. .
In this way also the product can be made suitable for use in
coocking and particularly in frying.
The hot_water extract of the Chloreila algae may v
25 suitably be produced hy eubjecting an aqueous suspension of

fresh Chlorella algae from an aerobic mass;cnltivation under

light to a heat treatment at a temperature of 80 to 100°C,
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starting materials, which mght cause the capsule to break® S hi ;o
al so-the product can be made suitable for usg'in cooki ng andlgaﬁﬁziurgyly
in frying. The hot water extract of the Chlorella algae may 25 suitably be
produced by subjecting an aqueous suspension of fresh Chlorella algae from
an aerobic mass cultivation under light to a heat treatnment at a

tenperature of so to [err], - 4 - s #or 15 to 20 mnutes, foll d
fractionation of the algae. Typical of the Chlorella algae ar e ?n FgeceFY
SL?a_g_‘: ? g owgr}fg fcnl- }‘IESI}:? vao emic.imtbhs asfchloved| hYp?FEﬁBiEBS’&?DEhP%r a
1S, orella ellipsoidea and Senedesnus. 5 The,hot wat
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r haman. ernatively, the ho ter,extr I |
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an anolnt four |
Alternatively, the hot water extract of Chlorella algae may
be produced by adding water to Chlorella algae powder in an
— amount about four times more than such powder, and '
10 subjecting'the mixture to a heat treatment at a temperature
of 50 to 120°C, say for about one hour or more and then to a
slow extraction treatment.

The hot water fungal extract may be a hot water

extract of fungus body, dry fungi or fungus body powder.
15 For example, use may be made of a hot water-extract produced
by adding water to fungus body powder in an amount four
times more than such powder and subjecting the mixture to a
\;/ prolonged heat treatment at a temperature of 45 to 120°C,
preferably for 5 to 7 hours. The word "fungi or fungus"
20 refers, for example, to a polypore, kawaratake, shiitake and
other edible mushrooms.

The tonic medicinal vegetable used is at least one
medicinal vegetable which has a nutritive tonic effect
selected from garlic, ginseng, aloe, ume

‘ 25 (Japanese spicot), prickly shrub of the family Aradiaceae,
and adlay. The tonic medicinal vegetable may be used in the

form of the vegetable itself, an exudate or dry powder. The



times nore than such powder and subjecting the mxturé tc a -;iﬁoﬂ',ungéd: heat
treatnent at a tenperature of 45 to [err] preferably for 5 to 7 hours. The
word "fungi or fungus" 20 refers, for exanple, to a polypore, kawaratake,
shiitake and other edible nushroons. The tonic nedicinal vegetable used is .-
at--l east one nedicinal vegetable which has a nutritive tonic effect

sélected fromgarlic, ginseng, aloe, Us® 25 (Japanese spicot), prickly
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resulting fromdrying an exudate. Each of the hot water extracts of the

Chl or elfl a reisyddingl frewia Earethres tuwiayte e | YegotwisTé | At ST 6wWed By 10
slurry-like concentrated exudate in a concentrator, and the exudates can
t hen be bhetdadr fryimgnfreezs sinying yorrsparay deying/ iorl &ngowder

depressurised_cqndition, together with a
resulting from drying an exudate.

Each of the hot water extracts of the Chlorella
algae and fungi can be independently concentratéd into a ;J
10 slurry-like concentrated.exudate in a concentrator, and the
exudates can then be blended in a blendef,.preferably under
a humidified and depressurised condition, tbgether with a
clathration material, preferably a_cyclodextrin; to form a
clathrate blend. The blend is dried to provide a dry powder.

15 The tonic medicinal vegetable preferably is used in

the form of a slurry-like exudate resulting from grinding
each vegetable or its exudate powder in the optional

presence of vitamin E oil in a colloid mill.

Edible oils which may be used include peanut oil,
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clathration material, preferably a cyclodextrin, to form‘a® cIthFate blénd
The blend is dried to provide a dry powder. 15 The tonic nedicinal
veget abl e preferably is used in the formof a slurry-like exudate resulting
fromgrinding each vegetable or its exudate powder in the optional presence
of vitamin E oil in a colloid mll. EdrbBe=oils whi.ch nay be used incl ude
peanut oil, - 6 - sesane oil, wheat germoil, rapeseed oil i§-oybean oi |,
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veget abl ous the e atty oil, the dry powder of t he

clathrate blﬁgagﬁmga fnhefgig P‘i‘oﬁhc@ﬁylﬂom‘kiﬁg ahaibitire Hligiisle

vegetabl e a ol.I' may“be honogeneously stirred and
mxed in a Bllﬁr oEEQoﬁSQ!QnQGdHBgWBIhﬁa&hﬂ andl didstlwidirdoykeart eri al s

o lecithin thereto, and stirring and mixing the mixture by a
. homomixer and cooling it to room temperature.
~ 10 To mix the effective ingredient containing
materials of Chlorella algae, fungi and tonic medicinal
vegetables homogeneously with the edible fatty oil, the dry
powder of the clathrate blend the exudate or drY
powder of the tonlc medicinal vegetable and the edible
15 - fatty oil may be homogeneously stirred and mixed in a mixer.
The sequenée in which the individual starting materials are
mixed is not particularly limited, bﬁt when the.material
containing the tonic medicinal vegetable is an exudate, it
" is preferred that the exudate is homogeneously mixed with
.20 the edible fatty oil and the resulting suspension is then
mixed with the dry powder of the clathrate blend .
When the material containing the tonic medicinal vegetable
is a dry powder, it is preferred that the dry powder is
“ mixed with the dry powder  of the clathrate blend and
25 then the resulting mixture is homogeneously mixed with the

edible fatty oil.
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mxed is not particularly linmted, but when the materl-al ‘conpaint ng tthe »
tonic nedicinal vegetable is an exudate, it is preferred that the exudate
i s hompbgeneously mxed with 20 the edible fatty oil and the resulting

suspension is then mxed with the dry powder of the clathrate blend.
When the material containing the toniocynedicinal vegetable is a dry powder,
it is preferred that the dry powder is m xed mnth the dry powder of the

. e
W ih the edible faPRissoptalfbd Rariitg aldkalies e s ho%ﬁfgslﬁ then -

o T ow ng CuRPaRt: e %?%ﬁmﬁﬁﬁéﬁgﬁéﬁiﬁ%ﬁ & G e
such as afp@ibwifbavhichaRhé Tesulting mixturwﬁﬁ% Qﬁ% ?Sd.{siaa:&d)fiﬁﬂbe gonic

medi ci nal vegetabl’e is a leached liquid, 1t can as ‘a

spray-dri sdfeatapsalle Bulch! tiss al BoPtPYedatdn kagatae vater is present in a
Igrgg anmount in ?he | eached liquid. Therefore, it Is preferred that with or

wi t hout dry powder Wheh €hieoexiudatilof ghe oWie mediicinmdivdgetapmget abl e
added,. the leached liquid is adsorbed to an edi bl e powder such as | actose

or starchigna ilpachedulliqguddrntier can be pdm@ems&d'Ehea8¢#£8¥ﬂﬁrﬁﬁa such as
lactose OLaEL?EQQ 'iu%siﬂignigr2§LeL21%ZfOLanuse water is present in
a 1arge amount in the leached liquid. Therefore, it is
preferred that with or without dry powders of Chlorella W/
10 algae abd/or.tonic medicinal Qegetable added, the leached
liquid is adsorbed to an edible powder such as lactose.or
starch and the resulting'material is'powdered; The edible
powder such as lactose or starch is used in order to absorb
water in the leached liquid and has no adverse effect on the
15  soft capsule, but serves merely as a bulking filler and an
excipient. ' |
It should be noted that the proportion of each
effective ingredient derived from Chlorella algae, fungi and
tonic medicxnal vegetable relative to the edible fatty oil ~
20 is not particularly limited.

The present invention will now be described in more



water in the lLeached liquid and has no adverse effect on the 15 soft
capsul e, but serves nerely as a bulking filler and an excipient. It should
be noted that the proportion of each effective ingredient derived from
Chiorella algae, fungi and tonic nedicinal vegetable relative to the edible
fatty oil 20 is not particularly limted. The present invention wll now be
described in nore detail by way of Exgmles. Exanple 1 Water 300 1 was -
m xed with a powder of light cultured Chlorella 30 kg, and the m xture was

subj ect ed t @etaiaN WX Wadf ldOExdimpIidenct i ve ingredients in a hot water
extragtor. The resul'ting.extract was concentrated about 20 tines in a

concentr at OmExatplleo\ de a slurry-|ike concentrated exudate. Separately, 400
1 of water was mixed with 25 kg of 10 dried kawaratake, and the resulting
m xture was subj ect tWater 00 aktwas mixeasd fwith @ powdexiehtlighta hot

wat er extractor. The resulting extract was concentrated about, 20 téngs in a
concent r at orcuktyaresyiGhilorella r30 (ke anthcehe MhixkuEs WA Suljected to  p

clathration material, cyclodextrin 9.5 , WA dded to th
exudates§zyﬂnteﬂ;nagiﬁ%hrgf effective Iﬁbredfégis f% é)hogggagggcentrated

extractor. The resulting extract was concentrated about 20
times in a concentrator to provide a slurry-like
concentrated exudate.

— Separately, 400 1 of water was mixed with 25 kg of

10 dried kawaratake, and the resulting mixture was.subject to
an extraction of effective ingredients is a hot water
extractor. The resulting extract was concentrated about 20
times in a concentrator to provide a slurry-like
concentrated exudate. .

15 A clathration material, cyclodextrin 9.5 kg, was
added to these concentrated exudatés, and the resulting
mixture was subjected to clathration blending in a blender.

U The blend was dried in a drier and pulverised in a
pulveriser to provide a starting mixed exudaté material.

20 A mixture of 8.5 kg of a dry powder of ginseng and'
8.5 kg of an exudate powder of odorless garlic was ground
together with 15 kg of a natural vitamin E oil in a colloid
mill to provide 32 kg of a slurry-like exudate starting
materiai.

25 The individual starting materials produced in the
above manner were added to 210 kg of peanut oil containing

15 kg of soybean lecithin added thereto, and the resulting



' ubjected to clathration blending in a blender. The blend was
g}?ggr?nmgsdfie{ and pulverised in a pulveriser to provide a starting m xed.
exudate material. 20 A mxture of 8.5 kg of a dry powder of
ginseng and 8.5 kg of an exudate powder of odorless garlic was ground -
together with 15 kg of a natural vitqg1nlf oil inacolloid mll to provide
32 kg of a slurry-like exudate startlnanaterlaI. 25 The

32 kg . . ikt er e e
210' kg of "peancte TS copanty A SHRER o Edild o RAFBE Inct her et o,
ater o) | Clddisated, 0 g el A OLLTRL S Fon Snle i lBedn e

material ‘to be encapsul at ed. e resufting ol
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Water 300 1 was m'xgl with a porbv\der of .gf'?"% ur ead%ﬁ??a 30 kg, and
the m xt uBxamplesbj ected to an extraction of effective ingredients in a
hot water extractor. The resulting extract was concentrated about 20 tines

: ' ) ate.
Sopar U0y 400 5 of Bt ol wao T nen Sk e o T TS, “ana che
resul ti ng SWbturnes @hlonedlectaad kgy and the_mlxtqre was subjected_to
~ an extraction of.éffective ingredients in a hot water
extractor. The resulting extract was conééhtrated about 20
times in a concentrator to provide a slurry-like \;)
10 concentrated exudaﬁe. _ | _
Separatély-4oo 1l of water was mixed with 25 kg of
dried shiitaké,'and.thg fesulting mixture wa# subjected to
an extraction of effective ingredients in a hot water
extractor. The resulting extract was_éoncentrated about 20
15 times in a concentrator to provide a.slurry-like
concentrated exudate, _ . |
A clathration material, cyclodextrin 9.5 kg, was
added to these concentrated exudates, and'fhe resulting _
mixture was subﬁedted to clathration blending in a blender. ~
20 The blend was dried in a drier and pulverised in a
pulvériser to pro#ide a starting miked exudate material.
A mixture of 9.5 kg of an exudatg of garlic and
9.5. kg of an exudate powder of adlay was ground together
with 20 kg of a natufal vitamin E o0il in a colloid mill to
25 provide 39 kg of a slurry-like starting exudate material.

The individual starting materials produced in the

above manner were mixed with an oil-emulsified material



an extraction,of effective ingredients in a hot water®*extractor. Thé ® °
resul-ting extract was concentrated about 20 15 tinmes in a concentrator to
provide a slurry-1like concentrated exudate. A clathration nmaterial,

cycl odextrin 9.5 kg, was added to these concentrated exudates, and the
resulting m xture was subjected to cl athratiigos bl ending in a blender. 20
The blend was dried in a drier and pulverised in a pulveriser to provide a
starting m xedresulitiegnfreni addivionxofir sopbe@nslggithinntoxadheated
garlic and 9.5. kg of an exudate Eowder of adlay was ground together with
20 kgiof a natmixtuxetefi sesape| oi} andopeanutnPil to PEOFiBEi 8e 39 kg of a

slurry-like starting exudate material. The individual startin terials
produced in t HaomegeReans mixture which WPthHﬁnofiﬁgéﬁﬁPgi %'Peg %P@FP?’PL

é;eggrr;e é?f”LﬁL@E@%@&i‘g?ﬁ%23348%1':%8383ﬁﬁﬁﬁékéghs@aﬁ?ﬁa?%abﬁ%ﬁ l@f&?tg nen h
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-11-* C L M S * CLAIM 1. A process fofs producing-a, .
Chl orel | a-contai ning foodstuff which conprises: (A preparing a rr

powder by adding a concentrated 5 exudate of hoL_maLQL_EKLLEE;_gL_Ch orella
al gae and a concentrated exudate of a hot water fungal extract—to—a :
clathration material, blending and dryiyg;_ (B). Um"m'ﬂmmmlng t he

dry powder fromstep (A) with an exudate or dry A I e _
medi cinal 10 vegetable, at |east ongﬁghgggrlrc, genseﬁg, al &e, * une
(Japanese spicot), prickly shrub of the tam |y Aradi aceae and adl ay and an |

edi bl e fatly oi | AtprocessdfornppblucingP&nchDéreIIa-¢ontaRaRAGU! ati ng tAg

oi | -suspension to provide a 15 soft capsul ed foodstuff. 2. A processﬂ*
accor di ng foodstuff lwvhitbhreomprisestat hration material is a cyclodextrin.
3. A process according to claim1l or 2 wherein the fungal extract is

derived fromat (Rhst P¥RPAFingvardrypowder doy yaddingral concenteatdd A
process_according to any one of the clains 1 to 3 wherein the blending is
carri ed® oueXudake 9fhbﬂ¥d¥??ﬁ§ exbrackrefsChioreliandlgaenand a A process

' ] ding 25 claing wherein the edible fatt
gffo{glgg %@3@?%5ﬁ€g3$fe§33agéegg a"Hof water fungal extract to a Y

clathration material, blending and drying;
(B) homogeneously mixing the dry powder from step
(A) with an exudate or dry powder of, as tonic medicinal
10 vegetable, at least one of garlic, genseng, aloe, ume
(Japanese spicot), prickly shrub of the family Aradiaceae
and adlay and an edible fatty oil to provide an oil-
suspension; and. '
'(C) encapsulating the oil-suspension to provide a
15 soft capsuled foodstuff.
2. A process according to claim 1, wherein the
clathration material is a cyclodextrin.
3. A process according to claim lora2 wherein the
fungal extract is derived from at least one of kawaratake, /
20 polypore and shiitake.
4. A process according to any one of the claims 1 to 3
wherein the blending is carried out under a humidified and
depressurized condition.
5. A process according to any one of the preceding -

25 claims wherein the edible fatty oil is at least one of

2

peanut oil, sesame oil, wheat germ oil, rapeseed oil,

soybean o0il, coconut oil, safflower oil and beeswax.



peanut oil, sesane oil, wheat germoil, rapeseed—e+#—~sgybean—9#L——coconut

oi [, -saffl ower oil and beeswax. * C L MS process
according to any one of the preceding clains vvher ll!ll ”“ I’!"!&ty oi |
cohtains a lecithin. 7. A process according to cedlng
clainms wherein the edible fatty oil used in step (B) 5 contalns vitamn

oil. 8. A process according to claim< Xigstantially as descrlbed I n

Exanple 1 or 2. 9. An encapsul ated foodst uff mhe& oduced %Fcordance
with a process as 3| procesenagepraindoto; RRYHPEE 8, n%hfo gpge

F“ claims wherein the edible fatty oil contains a leclthln.
7. A process according to any one of the preceding
ciaims wherein the edible fatty oil used in step (B)
5 contains vitamin E oil.
8. A process according to claim 1 substantially as
described in Example 1 or 2. |
9. An encapsulated foodstuff when produced in accordance
o/ with a process as claimed in any one of the preceding

10 claims.




