-1-

invention relates to a fish feed conprising an additive which is a ﬁixture

2253331 FI SH FEED AND PROCESS FOR PRODUCI NG THE SAME This'

of Dunaliella alga powler and a 5 cyclodextrin, and to a process fo¥F
producing the fish feed. There is knawma-feed containing Chlorg

aJ
(green al gae) (JP-A-131894/1974), a feed additive conprising S [aéﬁ g;’l; &

al.gae (bl ue-green algae) (JP—A—10017/1981) and a feed 10 conposi tion

conpri si ng Dunal i BISH

feed conpositions haveAbeen used tohlnprove the body coleur of -prawns.
/invention provides a powdery, granular’or 15 pellet-like fish feed
conprising: (a) an additive conprising dried Dunaliella algae and a

cyclodextrin in a w@h@ﬁtlﬂxﬁthﬂn:HR?@E?%otQOB £dsh

this | RAALEdINe WBdoBuAE M

fish feed,.in which the 20 m%aga¥ ratlo of 5 ) ; (b SIlYé%ﬁcﬁR& In
Finin
r eELAReR TRy AP FoPTRCRHR f”]p%?gﬁtcefﬁ%he*i HAATHE: s use

in an anDunt of 15 to 50 parts by weight per
Dunaliella al ga powder.

otd
fis

is used
100 parts by wei ght of the
Thi s |s because no adsorption is observed by using

less than 15 parts hy.pei 98t 1 Qlouty d qgféﬁréantalnlng Chlorella algae
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{(green algae)(JP-A-131894/1974), a feed additive comprising
Sgirulina algae (blue-green algae) (JP-A-10017/1981) and a feed
composition comprising Dunaliella algae (green algae) as the
ective component. These feed compositions heve been used to
improve the body colour of prawns.

The invention provides a powdefy, granular or

pellet-like fish feed comprising:

(a) an additive COmprising dried Dunaliella
algae and a cyclodextrin in a weight:ratio of 100:15 to
100:50,

(b) a conventional fish feed, in which the

weight ratio of (a) : (b) is 1:20 to 1:50.

In this invention, the Dunaliella alga powder is
adeorbed by cyclodextriﬁ in order to stably maiptain the oily
B-carotene during storage of the fish feed and during
production of the fish feed. The cyclodextrin is used in an

amount of 15 to 50 parts by weight per 100 parts by weight of

the Dunaliella alga powder. This is because no adsorﬁtion is’

observed by using less than 1% parts by weight of cyclodcxtrih,
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-2- while the adsorption effect is not further inproved by using nore than.
50 parts by weight and this would therefore be di sadvantageous from an
econgmi cal viewpoint. In the invention=2 part by weight of the fish feed 5
additive (a)_is blended with 20 to 50 parts by weight,K of a conventi onal

fish ficgdwhble ¥hesadsorptden efifects fiscnaly further|iinpeoved by wainger

i nproved when nore than 1 part per, 20 parts of conventional fish feed is
used, and@Pkesthan §0: paxrdEoby Weighty ant ity Hould hereterenbeal-

vi ewpoi nt,_,10 _Wien |l ess than 1 part of additive per, 50 parts of
conventi o é?aﬂV§HtP8§9W§3ﬁE§@H?'Iﬁ?ngqiﬁakﬁvﬁqﬁiﬁﬁﬂﬁtive i s scarcely
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used incl gdaithive xAMte fupthdy Gnprdiaid atdn asrrsan €1 | pase! peg. 26S
the cyclodextrin (sinply-referred to as CD) [err]-CD, [err]-CD, [err]-CD,

[err] - CD pagtk] o€Dcopvleritional FisH Zeuddls used pantkethidwohiah feed
additive (a) may be optionally 25 supplenented with at | east one of an

ant i oxi dabtherefbiredbe, disadvantageoust firox Sn ewbromical wiewpoints). Any
non-t oxi ¢ .anti oxi dant may be used. Preferable exanples of the antioxi dant
are vi0anWhenClese Ehahhd part of additive per 50 parts of conventional
-\ fish feed is used, the effect of the additive is scarcely
aéhieved. )
The'gggglig;;g alga powder and cyclodextrin are
.- formulated into a mixéd adsorbate. Thus each particle of the
15 Dunaliella alga powder, which is larger than the pore of he
¢yclodextrin, can be enclosed in said pore and therefore g-
carotene can be more stably protected. Thus g-carotene can be
stably maintained during storage of the fish feed or during
production of the fish feed.
(R0 . The Dunaliella algae used include, for examﬁle,‘J
Dunaliella bardawil and Dunaliella salina. As the cyclodextrin
(simplyrreferred;to as CD) e-CD, B-CD, ¥-CD, -§-CD, €-CD,:
-'polymer CD and CD sugars may be used.
_ - The fish feed additive (a) may be optionally
25 supplemented with at least one of an antioxidant, a binder, one
or more vitamin(s) and one or more drug(s).
-Any non-toxic antioxidant may be used. Preferable

examples of the antioxidant are vitamins C and E. The

antioxidant an the mixture consisting of Dunaliella algae



Ly
[}

antioxidant an the m xture consisting of Dunaliella algae . ,-3- powder and’
cyclodextrin are preferably in a weight ratio of O. 10: 100 to' 0. 25: 100. Any
non-toxi c binder may be used. Preferable exanples of the binder are sugars
such as nmaltose and | actose. 5 The binder and the m xture consisting of;
Dunalpedbdarabgdecpenrdaexapiincyee opratferabhy eiprefwebghty ratiowefght ra;¢o
of 35.5:100 to 40.6:100. Any vitam n may be added to the fish feed additive
(a) 0. 1d:200etoi Ve28wd0AAt for nutriti.on. However, -the ampunt 10 -of
vitam ns to be added is not specifically limted. Preferable exanpl es of
the vitanin are vAn¥nhenttexic hindex mivrhe usedaniBrefexamlex and vitanin
D. Drugs nay be added to a fish feed additive of the present invention in
zm1eﬁQ¥%ﬁP¥ésaﬁ§uﬁhefBF“QPEVEﬁ?lﬁ@g%H%/§NCESa$r%%}?ﬂﬁeaaﬂ@s%%§5°s?he anount
of_drugs is not s eC|f|caII¥FI|n1ted | es of _sujtable drugs are

art i DR i RANGRY cANEakhE, B rﬁnﬁ?%$1§F%%9 502%%1%%—1%16%%96%5 The fish

i adwé“vee{ifﬁpﬂgﬁ KHERhcRF BFELe-fhLE bhcretaet SRELE' 0Fel odextrin

in a h a 1 15.t'o0 100: 50, drylng and grinding to a powder or
granu eE t%ga % ﬁ?é fggpéby obt ai ned, and

Any vitamin may be added to the flsh feed additive
(a) in an effective amount for nutrltlon. However, the amount
10 of vitamins to be added is not specifically limited. | o
Preferable examples of the vitamin are vitamin B,, vitamin B,, |
vitamin B complex and vitamin D. |
Drugs may be added to a fish feed‘edditive of the
present'invention in en effectiVe amount for preventing and/or
15 treating a disease. The amount of drugs is not specifically
limited. Examples of suitable drugs are antibiotics which can
prevent and/or treat bacterial infections.
The fish feed additive is produced by a process
comprising the steps of: | o
20 ' ' | ' R | o
- (a) mixing under stirring Dunaliella algae in
a powder form and a cyclodextrin in a weight ratio of"
100:15 to 100:50, drying and grinding to a powder or
granules the mixture thereby obtained, and
.25
(b) (i) either;
-blending'the powder or grenules
resulting from step (a) with a conventional pewdery or_gfanulqr

fish feed in a'weight ratio of 1:20 to 1:50,
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25 (b) (i) .® either; blending the.powder or granules resulting fromstep
(a). with a conventional powdery or granular fish feed in a weight ratio of
1:20 to 1:50, or; (ii) kneadidw; i n the presence of water the powder or
granules resul ting fronlstep (a) with a conventional powdery or granul ar
fish féed in a weight ratio(of) 1: Zﬁméadﬂndjmnaﬁﬁenptdsagcbhefnmamﬂm the
thereby obtained into pellets. 5 Optionally at |east one of
an anti oxipgewder cobi granuleseresubbingviram step dad . oridlora menventional
is/are mixed with the al gae and cyclodextrin in step (a). It _has previously
sonet i nes Hesedexghser varanabar of igh[ Eeed- dar ot sedaht a-'aljt}rmw%llr«az‘g

powder is liberated fromthe algae in water and thus forns an oil |Im

the case df:%he amd fmekdingdthedrixbures therebye sbtaingtninion P ter

the Dunaliella al ga pOptdonadlyontaleasti ®rehef i it boxdgent adsor bat e

wi th Cyclodextrin and thus the liberation of [err]- carotene fromthe al gae
can be prBiBAEEd. ONGe Ot MOTE %W@d‘(&ddl%ﬂ@@m% oF cReEE drug (&) common
powdery fish feed and given to fish as a powdery feed, t{hereforeg,

[err]- carb?éﬁ€e|§1ﬁF@v§H$€dtPPoﬁhﬁ%ﬁ%%ﬂ@qu?& exErifnt iR R8Pt KBd-the fish
can be efficiently fdk Hﬁsapnawmnuslyusomethméeeueeb)Obsebveds¢@at1Qiky
ﬂ—carotene in a Dunaliella alga powder is liberated from the
algae.in water and thus forms an oily film. In the case of the
510 fish feed additive of the present invention, however, the
Dunalieila alga powder is contained in the form of a mixed
adsorbate with cyclodextrin and thus the liberation of g-
carotene from tﬁe algae can be prevented. When thé:fish feed
additive is blended with a common powdery fish feed and given
15 to fish as a powdery feed, therefore, B-carotene is prevented
frbm:migrating into the wﬁter and thus the fish can be
efficiently fed.
| The conventional fish feed (b) to be used in the
presentéinvgnﬁion may be a powdery or granular type for fresh
' water fish such as carp, sweet fish and trout, and saltwater
fish such as flatflsh, young yellowta11 parrot fish and red

sea bream.

- " To 100 parts by weight of a Dunaliella bardawil

25 alga powder, 20 parts by weight of B-cyclodextrin was added and
' stirred. After drying, a cyclcdextrin-adsorbed fish feed
adaitive in the form of fine granules was obtained.
1 Part by welght of the adsorbed sth feed additive

thus obta:ned was blended with ”1 parts by weight of a common



present invention pay be a powdery or granular type for fresh 10 water fish
such as carp, sweet fish and trout, and saltwater fish such-as flatfish,
young yellowail, parrot fish and redSea bream Exanple To 100 parts hy,
wei ght of a Dunaliella bardawi|l 25 alga powder, 20 parts by weight of .
[ err] - €gelofioxt pdnlkacarpddn the Ffom of fise granulesy, An s

[
e

cycl odextrin-adsorbed fish feed additive in the formof fine granules was

obt ai n@RPrePPiatey pngunihrLWatier asoasked and rthey mathune Wa%us obt ai ned
was blended with 30 parts by wei ght of a conmon -5- feed for adult carp
in thekFSPﬁPSftPiHéV&r&n§P§§§eQA#%ﬂﬂHQﬁﬂiaIe amount of water was added and

th 1 Xt knead t ' k ded dugt . T ded duct -
granul ated vi th antBe: KaEBASE BradRt.aas Breniinted Mith AR SNGFHARy
congai nj nal i e al_gal . N fhe f |d.e  ned.

Thr éel ghﬁlgflgésgpl \Ml;}‘«gsf 3‘%‘ \ﬁr?:ﬁ'\ﬁ%‘ag'rt |4ii%’ci a %goﬁl@;%m%h _

Dunal i t g ' ' th ot h dul t
carp waLERTCRORARR IR B8 TR 1 R 1 eld Hhea i S T OT S The -
following table shepsekhgatlbhpoivelae feteWith ¥y a33lFiIA fQirgd our
nmont hs. - Body length ' Body wei ght 15 Control fish

1.31 [eeeh @ontlining pundlikl1d @3ha powder obtained above (test

fish), while three other adult carp were fed with a common

10 artificial carp feed (control fish). The following table shows
' -

the results of the feeding_test continued for four months. To-

Body length . |  Body weight

15
Control fish 1.31 + 0.019 2.31 + 0.051
Test fish 1.45 + 0.079 | 3.10 * 0.034
20 '

Althdugh the body length of thé test fish exceeded
that of the control fish, no statistically significant
* 25 difference was observed. However, the body weight of the test w;Q

fish was significantly increased.



Test fish . . t
body length of the test fish exceeded that of tgg/ggﬂLLQF/fr§ﬁ, no
statistically significant 25 difference was observed. Ho e body

wei ght -@f the test fish was significantly increas
powder¥,. dgranular or pellet-like fish fee gonprig
conprising dried Dunaliella 5 al gae and cycl od

1.45 0.079 3.10 0.034 20 Al though the

L L

of 100: 15 to 100:50, and (b) - .a conveggéigg fish feed, in which the

wei ght

ratio of (a) : (b) is 1:20 to 1:50. 2. A fish feed according to

claiml wherein 10 the pdditiyediddPe! _mi§§s¢,§tpéfp§£_pﬂﬁeo§i§ﬁ

ant i oxi dant ,

a binder, one or nore vitamn(s) and one or nore drug(s). 3.

A fish feed pasdrebmgri@ingai m1l or claim2 in which the antioxidant is

vitamn Cor E 15 4. A fish feed according to any one of
clainms 1 to 3 in which t¢e) bi rmieradditivegaompbising Adfiad Denal detdadi ng

xXrin 'n a weight ratio

A

to claim4 in which the sugar is nmaltose. 6. A fish feed according to
any one & algae and a cyclodextrin in a weight ratio of 100:15 to

10

15

20

25

100:50, and

(b) a conventional fish feed, in which the
weight ratio of (a) : (b) is 1:20 to 1:50.

2. A fish feed according to claim 1 wherein
the additive further comprises at least one of an-
antioxidant, a binder, one or more vitamin(s) and one or
more drug(s).

3. A fish feed according to claim 1 or claim
2 in which the antioxidant is vitamin C or E.

4. A”fish feed according fo any one of
claims 1 to 3 in which the binder is a sugar.

5. A fish feed according to claim 4 in which
the sugar is maltose.

6. A fish feed accérding to any one of
claims 2 to 5 in which the vitamin(s) is/are selected from
vitamin B,, vitamin B,, vifémin B complex“and vitamin D.

7. A fish feed according to any one of
claims 2 to 6 in which the drug is an antibiotic in an
amount sufficient to prevent bacterial infections.

8. A fish feed according fb claim 1
substantially as described herein.

9. A process for producing a fish feed as



20 clainms 2 to 5 in which the vitamn(s) is/are selected fromvitampn
[err], vitamn [err], vitamn B conplex and vitamn D. 7. A fish feed
accordlng to any one of clainms 2 to 6 in whi antlblotlc in
an anmount sufficient to prevent bacteri al m?l@l[l m“ﬂmmmll

A.fish feed according to claim1 subsgantlal y*as @schi bed *herein. gh,n
process for producing a fish feed as * clal nmed
in clai nciagnedr ifl edatibe1StRRprakingnistieps @&der stlrrlng Dunaliella
algae in a powder formand a cyclodextrin in a melght ratio of 100:15 to
100: 50, drying and ggapdi ngiking vnaderstirbingr pahakiella alghsr &nt her eby
obt ai ned, and (b) (i) either; blending the powder or granules resulting -
from st ep pawdeirt lf oarmc ande at lcgmalodpmhtamm agwaighdr riatdlo ffed i n a wei ght
ratio of 1:20 to 1:50, 10 or; (ii) kneading in the
presencelfP:%at &o 108: §@udéryumggaadu9@§ndegaltpng bowdest @ (a) with a
conventlonalpgomdery or granular fish feed in a-weight ratio of 1:20 to

1: 50, SangrADRAPRg thRe MiRENERe thezebly obtaipedsi A8 into pellets. 10. A
process according to claim9 which conprises mxing at |east one of an
antioxi dant, a bi ndefP) (1) either; | '

blending the powder or granules resulting

from step (a) with a conventional powdery or granular fish
feed in a weight ratio of 1:20 to 1:50,
10 = - : © or;
(ii) kneading in the presence of water
the powder or granules resulting from step (a) with a
conventional powdery or granular fish feed in a weight
ratio of 1:20 to 1:50, and molding the mi#ture thereby
15 obtained into pellets. _ -
| 10. A process according to claim 9 which
comprises mixing at least one of an antioxidant, a binder,
one or more vitamin(s) and one or more drug(s) with the
élgae and cyclodextrin in step (a). ' -
20 11. A process according to claim 10 in which
the .antioxidant “is vitamin C or E.
12. A process according to any one of claims
9 to 11 which the binder is a sugar. | -
13. A process according to claim 12 in ﬁhich
25 the sugar is maltose. .

14. A process according to any one of claims

10 to 13 in which the vitamin(s) is/are selected from
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one or nore Vitamin(s) and one or nore drug(s) vwfﬁ‘the argaeanmd

cyclodextrin in step (a). 20 _ '
claim10 in which the antioxidant is vi tam n C or lﬂ@iﬂ@im@! !mle
according to any one of claims 9 to 11 which the bi A

processaccording to claim12 in which 25gthe sugar is maltose.
process according to any one of clainms 10 to 13 in which the V|tan1n(s)

i s/are sel ecyegaiifng,, vitawii asy,nviitahlin B cUliplebeand Witaaim ;? conplex

and vitamn D. 15. )¢ process according to any one of clains 10 to 14 in
whi ch the drug is an antlbxotlk processnaccodrdimgi tocanyt onerefealaims
bacterial infections. 16. A process according to claim?9

substantlalI&OatOdéécthwhlbhrﬁhﬁ drpg isUsp entibdptiige ipgpngamgamitned in
claiml in a fish feed. . .
sufficient to prevent bacterial infections.
5 l6. A process according to claim 9
substantially as described herein.
17. Use of additive (a) as defined in claim 1 in a

fish feed.




