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SUGAR COATED TABLETS CCNTAINING DUNALI ELLA ALGAE AND PROCESS FOR THE
PRODUCTI ON THEREOF The present invention.relates to sugar-coat th
containing Dunaliella algae and a process for their 5 production. I'or e Ia
al gae, which belong to the species of unicellular Chlorophyceae, have been
used to prepare daily food or health food in the formof a tablet.
Dunaliella al gae are known to produce a |ot of 10 carotene when grown in a
culture fluid containing a high concentratioa of saline and a small anount
of nitrogen under |ntense Ilght and other approprlate condltlons Nat ur al

cosnetics or feed orAaSAlpall) IRACEOD 2 ] R
nouri shing diet supplenent Fbmev no ractlcal pro osal had been made
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and a var |5et )bxq ‘_fg@ﬁ; phyS| oI og| cally active ingredients. Anong these
nutrients, carot ene, a prOV|tan1n A group conpound, is 25 easily
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presents a serious prob en1|n
unicellular Chlorophyceae, have been used to prepare daily

food or health food in the form of a tablet.

}f Dunaliella algae are known to produce a lot of g~
10 carotene when grown in a culture fluid'dontaining a high
concentration of saline and a small amount of nitrogen
under infense light and other abpropriate conditions.
ﬁatural B-carotene derived from Dunaliella algae has been
utilized .in the form of a suspension in vegetable 0il as a
15 natural coloring agent for food, cosmetics or feed or as
material regulating vital fuﬁction such as a nourishing
] diet supplement. However, no practical proposal had been
made concerning a method of fully utilizing Dunaliella | Ea
algae per se for health-oriented food without destroying g- )
20 carotene.
Dunaliella algae contain proteins, lipids, mineral
matters such as iron, sugars, vitamins and a variety of
other physiologically active ingredients. Among these
nutrients, fg-carotene, a provitamin A group compound, is
25 easily oxidizable because it has therein conjugated double

bond chains. This presents a serious problem in the



- .

- 42 - manufacture of health food containing Dunaliella algae. It has

t Rerefore been strongly desired to devel op a nethod by which the al gae can
be processed‘w thout destroying natural -carotene and the product obtained
can al so be preserved 5 in a stable state. According to the invention,
there is provided a food in the formof a sugar coated tablet conprising
100 parts by weight of a mxture conpr|5|ng Dunaliella algae in dry powder
form and a cyclodextrin, fromO0.10 to 0.25gparts 10 by weight of an
antioxidant, from3.5 to 4.5 parts by melght of a lubricant, and from35.5

to 40.6 par t S mAniuFaiciireOio fa hidial €@ fddaemaimngamaahie\mag algake. It
uficoated tablet include 10 to 240 parts by weight of the algae in dry

-povvder f ok \/xm mmwbmgmrmgumgesirw tbb devellopt mamethodnby The
sugar coating material may conprise a colouring agent, which may itself be

non- | ight- trwhdghr she algae canobe; @goag@mwtb@utf destroying, qs&pmalla

ol eoresin, :caranel or annatto. The invention further provides a process fof
20 produci ngBrcREet e@,mmds preducti cbtained sancRrlsenbe preseryedy

from15 to 50 ,parts ht of cyclodextrin to 100 parts by wei ght of
Dunal i el | aSal dRe ﬁ?ﬂg %%ﬂﬁ&ér forn1and blendlng the two to forma

m xture, add' ng to 10%c0corx:[ 1 _ ht %fvetn on. re(%'ef rj.%m::ar:mr:i.ded a

food in the form of a sugar.coated tablet comprzsing 100
parts by weight of a-mixtura camprising Dunaliella'algae in
.\J{ ' dry powder form and a cyclbdextrin,'frbm O;io to 0.25 parts
-10 by.weight of an anfioxidant, from 3.5 to 4.5 parts by
Qeight of a lubfiCant, and from 35.5 to 40.6 parts by
weight of ‘a bindaf; whe?ein 300.pafts'by weight of uncoated
tablef_include 10 to 240'parts bf weight-of.the-algaé in
dry'powder'form, and'wherein the sugar coating is not
15 1light-transparent. _The sugar coating material may comprise
a colourlng agent, which may itself be non-light-
transparent. The colouring agent may be, for exanmple,
paprika, oleores1n,'caramel or annatto.
The invention further_provides”a process fér
20 producing_a food compriaihg Dunaliella algae which
~ comprises adding from 15 to 50 parts by weight of
cyclodéxtrin_to 100 parts by weight of Dunaliella algae in
dried pbwder form and blending the two to form a mixture;
addingfto 106 parts by weight of the mixture from
25 0.10 to 0.25 parts by weight of an antioxidant, from 3.5 to
2 4.5 parts by weight of ailubricant and from 35.5 to 40.6



25 0.10 to 0.25 parts by weight of an antioxidant, from3.5 to 4.5 parts

by weight of a lubricant and from35.5 to 40.6 - 3 - parts by weight of
~a binder; granulating the resulting nlxture conpressing the granul es thus
formed into tablets; and 5 coating the tablets with a sugar

coating which |ncludes a colouring agent that is not |ight- transparenf The

~ uncoat ed tablets may conveniently be prepared melghlng 300 ng each. The

dri ed powder of Dunaliella al gae used gs a 100 starting nmaterial in the
present -

invention means such powder as<i § obtained by the steps of : (1)

prelin nagil 5 Mei ght of water gradually fromthe
culture f%w%s ?y)Dl\?r?g%hq‘.lbl a aal g’éie{?éngk 'a dehydrator such as a centrifuge so *

as to make it-15 I el ydding to the Q_grdrated
gramfA%iting ﬁ&e%ﬂﬁn iy i setire’ _

culture fluid a rlght anmount™ e

dextrin,
addltlves and (3) spray- drying, vacuumdrying or freeze-drying the mxture
t hus 20

t he

5

10

15

20

25

|-cak|ng agent, pref.erably
an anti @Sﬂiﬁ@ssiﬁfgef&{é\@ﬂaﬁdlfe@nﬁhd% fHthed Hoito tapidtes;

andprepared Dunal|e||a al gae are nDrphoIoglcaIIy characterlzed by-
. coating the tablets with a sugar coating which
includes a colouring agent that is not light-transparent.
The uncoated.tablets_uay'conveuiently be prepared weighing
300 mg each. | i o ._ N g
. The dried oowaer.of'nunaliella_algae used as a
starting material in the preseut-invention meahs such
powder as is obtained by the'Steps of :
(1) preliminarily removing about 50 $ by ueight of water.
'gradually from the culture fluld of Dunaliella algae by
a dehydrator such as a centrifuge 80 as to ‘make it
easier to dry the fluid; (2) adding to the dehydrated
culture fluid-a“right amount each'of an antiecaking
_ageht, preferably dextrin;'an ahtioxidant,'preferably
vitamin E, and other suitable additives and (3) spray- .
drying, vacuum-drylng or freeze-drylng the mixture thus.
prepared. _
Dunaliella algae are morphologically characterized by the
absence of a hard cell wall'couposed-of polysaccharides
although the algae have a thin cell membrane, whereas the
'other green algae, such as Chlorella algae, have both the
cell wall and the cell_nembrane.- It is also characteristic

of Dunaliella algae. that they contain a large amount of g-



agsence-of a hard cell wall conposed of polysaccharides although the al gae
ha&e-a thin cell menbrane, whereas. the ot.her-green algae, such as Chiorella
al gae, have both the 25 <cell wall and the cell nenbrane. It is also
characteristic of Dunaliella algae that they-contain a | arge anount "of - -
4-- carotene. Typical exanples of Dunaliella enployed in the present,

i nvention i ncl ude Dunaliella bardawi| and Dunaliella salina. I'n accordance
with the present invention, 10 - 240 5 Qaétg by wei ght of dried powder of
Dunaliella algae is included in an uncoated tablet which weighs 300 parts

by. wei ght. | nc@ideenk? 0§&§i8a§ QkéhﬁiésoﬁftBﬁnﬁii@ilﬂoﬁﬂﬁiogaﬁ in the

c?clodextrln the latter used 1n an anmount ranging from1l5 to 50 parts
by wei ght erineeQeaar iavbntwahghhcmixdéODuhhuémaEbardIbﬂr ahgo of each
1 _

ot her addi e material per 100 parts by weight of the m xture thus
prepared i s abuhallieda salihabricant .  3.50° 4.50 parts by weight
an ant i oxi dant - .0.10 0.25 15 a binder 35.50

40. 60 When:an uncoat e@nt abcordanaeawithabbet pgeseptr inventiongh2o( #0240
exanpl e, 300 ng), -the maxi mum content of dried powder of Dunaliella al gae
is 80 qbofsthparggabymgpggptpgf dried powder of Dunaliella algae is '

.included in an uncoated tablet which weighs 300 parts by
weight. In order to obtain a mixture of the dried powder
- and cyclodextrin, the latter ig used in an amount raﬁging
\ff o from-is to 50 ﬁarts:by weight per 100 pértslby weight of
io the former. The ratio of each other additive material per

100 parts by weight of .the mixture thus prepared is as:

follows: | | | | |
a lubricant 3.50 ~ 4.50 'parts by weight ”
an antioxidant = 0.10 ~ 0.25 = W B
15 | a binder 35.50 ~ 40.60 0w

| When an uncoated tablet contains about 300 parts by
- weight (for example, 300 mg), the maximum content of dried
" f pqwder oﬁlbunaliella algae is 80 % of the.totél.weighi per

tablet. From the viewpoint of health, it would be'-_

20 desirable ;6'eat two or three tahlets a day. Especially if
the product contains a large amoﬁnt of p-carotene, its full
usefulngss'can be secured.
| - Vitamins C and E are illustrative of suitabie
antioxidants which can be used in the present invention.

25 Among suitable binders are chitoéan, starch or

sugars, preferably maltose. Lubricants employed in the



';tablet; From t he vieMpdint of health, it would be 20 desiréble-to eat two
or three tablets a day. Especially if the product contains a |l'arge anount
~of P-carotene, its full useful ness can be secured. Vitamns C and E are
illustrative of suitable antioxidants which can be used in the present
i nvention. 25 Anong suitabl e binders are chitosan, starch or
sugars, preferably maltose. Lubricants enployed in the -~ - 5 - present
invention are talc and an ester forned by reaction of .sucrose with fatty :
acid, the latter is nore advantage tRa® the former. Exanples of o
cycl odextrins (cyelodext.rin i s herejnafier refer 0 > G- 1G] ude
o O aaRe e SEB R ar HA1Y A Sy BeR Phmmpelby Pl O .
‘proper qu .h5¥ﬁ ch _qf AN 5 ahﬁgg_%@ggf SRYAN 1o o L~ o0 S
~antioxi dag{g _ %%ﬁ&#?&?f%&%s sprlay- rig P\g_%@d&ag‘pare ried -
“powder of il Ifrldiae: ExEhphQE B Sydibadiitrhs (RN ofektdigpd 25 Ny
~of CD and both were bl ended by_éﬁNbdel735hixer at 28 rpmfor ten mnutes to
forma mjigimRrefinfadider rifekedtofas Mepnxtinclui a-ablep-Cr dfl of
~vitamn E, 37 ng of powdered thick malt syrup of maltose 15 and 3.9 ng of
an este& fymab.by reaction of sucrose with fatty acid. - The m xture was.
bl ended and kneaded at 28 rpm : : :

_ _E ple - o

‘To cultuge fiuid df:Duhalieiia'algae was added a
proper qﬁéniity each of CD as aﬁti-caking agent and'vitamin
E as antioxidant; The mixture obtained was spray-dried?to'
10 preﬁare driea'powde; of Dunaliella algae. T6 100 hg of the
| dried powder was added 25 mg of CD and both were blénded by -
a Modelév-mixér at‘gsirph fér ten ﬁinutes_to-férm a mixture
of both. To 100 mg of'thé mixture were added 0.2 mg of |
vitamin E, 37 mg of powdered thick malt-syrup of maltose
15 an&-3.9 ng of an es£er formed by reaction of sucrose with
: fatfy acid. The mixture was bléhded and'kneadéd at 28 rpm |
for fiVé_minuteé, and gfahuiatéd in the form of fine
'~ particles by a'foliér"converter. Grénulated'particles thus
.prepéred-were COmpressed.to obtain unCoatédliablets.. The
20 résulting uncoatéd £ab1éts'were coafed with a lighttight
‘agent, namely sugar éolution to which caramel, annatto;
paprika or oleoresin was added; 'Thus,_food containing |
bunaliella algae was bbtaihed in the form of sugarcoated
tablets. o
25 - The_preSént ihvénﬁion,has_made it practicable to

obtain novel solid health food containing active -



f five mnutes, and granulated in the formof fine particles by a roller :
chvefter.'C?anulated particles thus prepared were conpressed to obtain
uncoated tablets.. The 20 resulting uncoated tabl-ets were coated with a

| i ghttight agent, nanely sugar solution to which caranel, annatto, paprika "
or ol eoresin was added. Thus, food containing Dunaliella algae was obtai ned
in the formof sugarcoated tablets.” 25 The present invention has
made it practicable to obtain novel solid health food containing active

i ngredients of 'Dunaliella al gae mﬁthout-dé?tfbying - carotene in dried

eher word, - iRETeRdStE 2K Bumarialad AloRs. witrBnE BSRFSARY Piui o s
such 1 eous SRTErond; UL drtb peiaty ek, thle B1GREY B0 gradAny” 1Y M0 |
mxt ure conpr RSB T A e o e T oy ocher MR R T
present invention has produced remarkably good results
5"utilizing:naturally_océufring-ﬂ-carqtene while keepihg its
3 activity and such results could not be.attained by the

prior art.



fromO. 10 to 0.25 parts by melght of an antioxidant, from3.5 to 4.5
t of a lubricant, and from35.5 to 40.6 parts by wei ght of a
“"i I@]M n 300 parts by wei ght of uncoated tabl-et include 10 to.240
of the algae in dry powder form and wherein the sugar 10 -
coatlng S not light-transparent. 2. A food according to Gaim1l wherein °

. the mxture of cyclodextrin and Dunal i el | a al gae in dry powder form
~conprises these two ingredients in a weight ratio of from 15:100 to 50: 100..

15 3. Afood according to=CfaFm 1 or 2 in which the sugar
coating nmategial conprises a colourinp nt which is not _
" light-transpafent. 4. - A f00d'accoﬁ§%¥§§§o Claim1 and substantlally as .
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from 3% 5fren?®.40 to 0.25 parts by weight of an antioxidant, from '
o 3.5 to 4. 5 parts by weight of a 1ubricant, and from 35. 5_to
40.6 parts by weight of a binder. wherein 300 parts by
weight of uncoated tablet include 10 to 240 parts by weight .
of the algae in dry powder form, and wherein the sugar N~
10 _coating is not light—transparent.

2. A food according to Claim 1 wherein the
mixture ofacyclodextrin and Dunaliella algae in dry powder
form comprises these two ingredients in a weight ratio of
from 15 100 to 50:100. _

15 3. A food according to c1aim lor 2 in which the
| sugar coating_material comprises a colouring agent which is
not-light-transparent. _ | | | | |

4. A food according to Clain'l and substantially ;_)'

" as hereinbefore described. _ | |
zb o 5. A process for producing a food compr151ng
Dunaliella.algae which comprises adding from 15 to 50 parts
by'weight of'cyclodextrin.to 100 parts by weight of
Dunaliellalalgae in dried powder form and blending the two
to form a mixture, o

25 addlng to 100 parts by weight of the mixture from

0.10 to 0.25 of an antioxidant, parts.by weight from 3.5 to



parts by weight of "a binder; granulating the resultlng m xture; conpre55|n
.tge gfanul es thus forned into tabl ets; 5.and coating the tablﬁ"ﬂlmlﬂ"lm"lm”m
sugar coati-ng which includes a colourlng agent that is not

i ght-transparent. 6. A process according to Claim5 wherein"tHfe *
antioxi dant .conprises vitamn C.or wvitamn E 10 7. A process
according to Claimb5 or 6 wherein the colouring agent conprises paprika,-

ol eoresin, caranel or-annatto. 8. A procesg according to any one of Cains
5 to 7 wherein the binder conprises chitosdn, starch or sugar. 15
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talc or andégg&gfsogyoyg%gﬁﬁ Bt B Blﬁgg& acid. 20 11. A process

accordlngﬁr ny one ains 5 erein 300 parts by wei ght of
uncoated tabl et produg?gnumgkgﬂgstﬁéogbggltgn 4Qigeﬁ§§.by wei ght of dried

powder . of al gae. process according to cfaim5 and substantially as 25
herei'nbefore descri bedompressing the granules thus formed into tablets; =~
5 ama |
coating the. tablets with e sugar coating which.
includes a. colouring agent that is not 1ight-transparent.
6. A process according to Claim 5 wherein the
_&*’ antioxidant comprises vitamin C or vitamin E.

10 : 7. A process according to Claim 5 or 6 wherein_
the coiouring agent comprises paprika, oleoresin, caramel
or annatto. | _

.8. " A process eécerding to any one of Claims 5 to
7 wherein the binder comprises chitosan, stareh-or eugar.'
15 9. A process accbrding to Claim 8 in which the
| sugar is maltose. " |
10. A process according to any one of elains 5 to
U .9 in which-the lubricant is-talc_gr and ester of sucrose -
with a fatty acid.

20 11. A process according to any one of Claims 5 to

| 10'wherein 300 parts by weight of uncoated tablet produced
includes fron 10 to 240 parts by weight of dried powder of

algae. ' '
12. A process according to claim 5 and substantially as

25 hereinbefore described.




