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Effects of the Yeast (Phaffia rhodozyma) in the Diet on Growth,
Body Composition, Muscle Elasticity and Pigmentation of Israeli
Strain of Common Carp, Colored Carp (Cyprinus carpio)
and Nile Tilapia (Oreochromis niloticus)
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The effects of the yeast, Phaffia rhodozyma in the diet on growth, body composition,
muscle elasticity and pigmentation of Israeli strain of common carp, colored carp and Nile
tilapia were investigated. Ten percent of the yeast was added to semi purified diet as an
experimental feed 1. Ten percent of brewers yeast in the semi purified diet (experimental
feed 2) was tested for comparing the growth performance between two semi purified diets.
A commercial diet was also used for the check of growth rate of the semi purified diets.

All experimental fish were fed for 10 weeks. The weight gains among the experimental
fish were not significantly different (P>0.05). There were not significantly different in body
composition, muscle elasticity among the the fishes fed three experimental diets.

There were significant differences (P<0.05) of pigment deposition in the muscle of Israeli strain
of common carp and on the skin of colored carp between treated and non treated group. But there
were no differences of pigment deposition in flesh and skin of tilapia among the three diets.

Key words : Yeast (Phaffia rhodozyma), Growth, Body composition, Muscle elasticity, Pigmen-
tation, Carps, Nile tilapia
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Table 1. Composition of experimental diets (%)

Ingredient Diet!
PD BD CD
Casein 32 32
Gelatin 8 8
Dextrin 28 28
Cellulose 11 11
CMC? 2 2
Vitamin premix’ 2 2
Mineral premix 1 1
Phaffia yeast 10 -
Brewers yeast - 10
Fish oil 6 6
DM basis
Pigment (ug/g) 41.5 2.1 -
Crude protein 36.8 38.5 34.8
Crude fat 7.2 6.7 5.2

'PC, phaffia yeast diet; BD, Brewers yeast
diet : CD, commercial diet.

*Carboxymethyl cellulose.

%Vitamin mixture for PD and BD was used
Grobig-fish (Bayer Korea Ltd, Seoul).
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Table 2. Conditions employed for breaking strength profile measurement of Israeli strain of common

carp and nile tilapia

Instrument

Instron Model 1011, USA

Sample thickness 10 mm
Cylindrical plunger 8 mm in diameter
Crosshead speed 1 mm/sec

Load cell 2,000 g

Chart speed 10 mm/min

Employed conditions were established according to Ando et al. (1991).
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33 (three-dimensional contingency table)

E 2% A8 28 (log-linear model) 45
W3k o5, 2249 B-¥HE (two-dimensional con-
tingency table) & ol8slod A A (test
of independence) & 33 cHP<0.05).
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Table 3. Results of 72 days feeding trials of Israeli strain of common carp, colored carp and nile tilapia
fed three experimental diets, phaffia yeast diet, brewers yeast diet, and commercial diet

Israeil strain common carp

Nile tilipia Colored carp

Division

Phaffia Brewers Commercial Phaffia

Brewers Commercial Phaffia Brewers Commercial

Initial total wt. (g) 3300 3302 3298.7 28127 2804 2804.7 4253 427 426.7
Av. wt. (g) 660 660.4 659.7 187.5 186.9 187 85.1 854 85.3
Final total wt. (g 44273 4350 4436.7 42073  4223.3 4351.3 641.3 645 722.7
Av. Wt. (g) 885.5 870 887.3 280.5 2816 290.1 128.3 129 144.5
Mean weight gain (g) 225.5%  209.6* 227.6* 93.0° 94,74 103.12 43.28 43.68 59.28
Feed conversion ratio 2.10®  2.21° 2.13° 154 1.36° 1.38° 210" 2340 1.51P
Dairy growth rate (%) 0.44° 0.41¢ 0.44¢ 0.59f 0.62f 0.66° 0.61 0.60¢ 0.79'
Survival (%) 100 100 93,3 100 97.8 97.8 100 100 100

% Values in the raws of each species followed by the same latter are not significantly different

(P>0.05) s n=3.

Table 4. Proximate composition and pigment content of muscle of Israeli strain of common carp, colored
carp and nile tilapia before and after feeding the test diets

DM
. Experimental Moisture Crude Crude Crude Pigment
Species . . ..
diets protein lipid ash content
(%) (%) (%) (%) (pg/g)
Israeli strain of Initial 75.7* 80.7° 10.7¢ 6.6° 4.9
common carp Phaffia yeast 76.4° 78.0° 13.1¢ 5.14¢ 8.9
Brewers yeast 76.0° 77.5% 15.0¢ 5.4¢ 6.7
Commercial 72.9° 74.9° 16.6° 7.7¢ —
Nile tilapia Initial 72.9° 74.9° 16.6° 7.7 -
Phaffia yeast 71.8° 75.2° 17.7¢ 7.5¢ -
Brewers yeast 71.8° 74.8° 17.4° 7.5¢ -
Commercial 72.5° 74.2° 17.8° 6.9¢ -
Colored carp Initial 76.2° 81.1° 10.5° 7.6° -
Phaffia yeast 74.9° 80.1° 17.1° 5.2¢ 0.5
Brewers yeast 74.9° 77.7° 12.7¢ 8.4¢ -
Commercial 73.5° 74.7° 18.5° 4.9¢ —

Values in columns for each species followed by the same letter are not significantly different

(P>0.05) i n=2.
# Initial - Samples before experiment
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Aloll&= phaffia &Z A3 FFFNAE 8.9
ug/g2 2 Fristo] ME gw 8o AW AR
SHETON v HAsA A AL}, Wz
Y FFTAAE 6.7 ug/ge2 Fksigioy,
AE AR FFTNAE 4.2 pg/ge s ik 3
43le oz wAHEQ

dalgol= A AR Az 49 F8 A9
AR BS54 MAart A=A ggte) vl
olg) A%, ¥ A% Aol =& we) At
A=A ekskey, AY £8 Ao phaffia T2
AR FFFAAE 0.5 ug/gel HAE=d

3. 2% ¥9¥x

ol&ztell o] T8 7|AIH W EE phaffia
AE AE, WF A% ARg AR AR TFT
ol Z+zk 1,240 g, 1,397 g 1,120 g2
Yebstey 95 ol Uehta) gigtel (P
0.05)(Table 5). "ldo} T59] 7|AH &y
5T phaffia &% Alg, WF g2 59 AW
Atg FEold 72 1675 g, 1319 g3t 1702
g2 YelgARt BAA fodxe= UelhdA ¢
%cH(P>0.05) (Table 5).
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AR O] F59l A3 % Aol w3 AtEo] Fo3t
Aoz Jepel(Zd P=0.02963 P=0.021).
Agel A ke WA WFE Fw AR F
FPAAE 3rdd AZET BA Jeiston,
AP AR FFTFolAE 2nd9) ABESF FA
Ueltol, phaffia 3% A8 ZFFoAE B8
AZEof|A & AolE UelNA ich

delalote] Z9= FHe wHol AR o=
Aol Ad Az FFTEA 21%74 Agsigla
2 thgo] WE AR Akg FFTE 18% R
phaffia 2 A& FF7= 7H S 713=E
Uetdie] 13% 7H e = glct., i A m g E43t
P4 AR BRoA A5 FR9 AZE A
olg MIAE-L F FF 5%0l4 FelEA
Asrov (77t P=0.0635, P=0.057), 10% ol
A Fosidcl Alget A3xe] mEAoAE
AR AAg FEFFNA It H3ES FA U
B}k, phaffia 3% A8 FFFoA4E 3rd
A3=7t EA4 Jebge
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Table 5. The breaking strength (elasticity) and texture of muscle of Israeli strain of common carp

and nile tilapia fed the test diets

Israeli strain of common carp

Nile tilapia

Diet!
PD BD CD PD BD CD
Elasticity? 1240° 13972 11202 1675 1319° 1702°
Texture’
1st 14 12 13 13 18 21
2nd 16 11 17 14 13 8
3rd 4 10 3 6 4 3

'PD, phaffia yeast diet; BD, brewers yeast diet ; CD, commercial diet.

’Elasticity (g) was estimated according to Ando et al. (1991) and values in the raws of each
species followed by the same latter are not significantly different (P>0.05) ;5 n=3.

*Texture (%) divided three-degree (1st, best texture ; 2nd, good texture ; 3rd, average texture)
was estimated through taste test and showed numbers in each diet group are the percentage
of the noted frequency for all the test diet groups by 20 people.
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Table 6. Reddish color scores of muscle of Israeli strain of common carp and nile tilapia (%)
Israeli strain of common carp Nile tilapia

Reddish grade

Phaffia Brewers Commercial Phaffia Brewers Commercial
1st 24 1 2 8 20 14
2nd 8 18 15 11 10 10
3rd - 15 17 14 4 9

Reddish color scores (%) divided three-grade (1st, distinct reddish color ; 2nd, reddish color ; 3rd,
ordinary color) were estimated through visual test and showed numbers in each diet group

are the percentage of the noted frequency for all the test diet groups by 20 people.

Table 7. Reddish color scores of skin of colored carp (%)

] Test diets

Reddish grade Phaffia Brewers Commercial
Ist 15 2 6
2nd 14 12 16
3rd 4 20 1

Reddish color scores divided three-grade (1st, distinct reddish color ; 2nd, not distinct but reddish
color ; 3rd, pale reddish color) were estimated through visual test and showed numbers in each
diet group are the percentage of the noted frequency for all the test diet groups by 20 people.

gtov], 2 vhog AH A7 dF FuTE
7wk AR 2A2ke 424 2% 9 1% 2
phaffia A2 ALg FFFol v|ste] ofF Ugt
(Table 6). AP AR A3} A4 HAA A
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Table 8. Yellowish and brownish color scores of skin of Israeli strain of common carp (%)

Color Division Test diets
Phaffia Brewers Commercial
Yellow 11 12 13
Common 7 13 15
Brown 14 10 5

Color scores divided three-color (yellow ; common, ordinary color ; brown) were estimated th-
rough visual test and showed numbers in each diet group are the percentage of the noted
frequency for all the test diet groups by 20 people.

Table 9. Distinctness of stripes and body color of nile tilapia (%)

o Test diets
5 Distinct color grade Phaffia Brewers Commercial
1st 16 14 17
2nd 12 11 10
3rd 4 8 7

Distinct figure (color) scores divided three-grade (1st, distinct figure ; 2nd, ordinary figure ; 3rd,
indistinct figure) were estimated through visual test and showed numbers in each diet group
are the percentage of the noted frequency for all the test diet groups by 20 people.
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Elizols M4 thHfio 2 doli} offo] HE
W AAdle 9ge FA %kvh= Binkowski
et al. (1993)¢] Rl FU HIE Holm
itk wielAl phaffia E2E A7 wbAA A
2y 9FE AR E 42 A AsrF AY ojF9
Aol ol Aol 2.900) E|R) gkgit)
AR 7175t 29448 (DGR)E o)z
4 Joist detglote] A 2424 0.4%, 0.6% ~0.
7% 24 72(1990)3 £(1994) 0] ZH2F Hudt
0.5% % 0.65% % FrAFstel A4 448 &
HAeg yelgo Autdogss Aage] YUgk
. H|gde]olA= DGR °| 0.6%~0.8%2
veht 23 2(1975)7F Rad £8 334
A XA 9] nirtelo] ARS Ao YUARE
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53] B A%l 29 phaffia ARE EGo
i HAS) sto] giglom Y x7)o) Aot
phaffia I X ALgo) & %5312 Fel= Aoz
U&A ARE FEAT Wol W ol
#&=]ch. Gentles and Haard (1991)+% &
Mool gk 2 Yo 2 phaffia AR A
FE MAE AR Hrleld TEFE AYTe
AL g A"F usted foFEes oA
UEbdEl ol Alg9] uh wiFow A
ek R ubAAl Algel g EAow Q)
Al AE AR B3 vl gelele Adels}
U&llA] B $EAE Al7ke] ol Aol
AlZko] o] Aalx AFFr} RS AL Aol
HAEGE 53] o) d4e] nIxtelojol 4]
AAEA elydeh

224}, Binkowski et al. (1993)-2 phaffia
FE7F AR dglolle G XA dgttm
B3l Qi3 Harris (1984)& Aok odole]
Abgoll ¥4 astaxanthin® canthaxanthin
B7HZE W 27] ol Y Al71Y Aol
Azbgol TR Busle T 99 A}
sl ATE Yok o)gh TR Holi o] Fo
w2} phaffia £29] 43 Eol} mbol] et Hhg-o]
Zel7b & Ux AY 379 HololA o
frle ZAog AlgsEd,

A 717 B RAA AP TFNA 3utele) =)
A7t AT ol&ztal Yol e, A

S T8 ¥ F39 o] o, F4
A 2 DDVP 0.5 ppm< 342 $oFstod
TFAIRA L., o] TA oA IR A & uie)rt
HAG HAeg FAHL dalyols AF 24
Yo} LEeazel dulsjote] FTH FA ¢
stod A7) N Axz WF guel AW AE
AIEE THhe AYTY delgolrt 7 1wt
24 Al Halols F4 §Y A F

M2 Ao TR phaffia AR 9%

F79 FAE ANZF9 olul AN TAlsto} 48

AR AR 27 SollA Xpe)7} glglen] A4z

ated 23 Aol m)x)= G2 A A=A

¢gtcl. Phaffia 32y WE g8 Fo| TH9

Lt Aol BRI ke A AR Ao ool

b Aol A T ool nlste] Hxg
[}

=

Hol7t gz 4¥ g FTHFT TE fAHY
Aolzh flv HoE Mol olF ARIL TH9
it 2Aolls 2A S8 wAA Rt Aoz

25} ojxle] eexs) gl e FEAE o
ohi7] $i8) ofxle] 284 1AM
B5HQ 27 wyom ¥R 2

oJois} Welsiolel

Ao v(P0.05), EF WA BAT Ao
A% phaffia &Y FHFT77F & A2 ZFT
Hish F4Ao] glv Aog Jeh), ¥ A9

olA g dnk AR LA AXY phaffia ZZE)

FE A% ZHU oAt Aot Unk A
£ Wlole FgE XA e oz 34
Hk 28, Craik (1985) & F-A7M40] 2lo] 2]
Aol A AkE U] B-carotene W47} vitamin
AZ A ¢ Q&S A3k

7297 am AHA Age AR As IF
Foll o] Zxo] 2 Z2A AQ Az, ojxzlal
oo A IeH =4 AdellA phaffia A2
THT7HAZE A ol4 AA AEx9 24% (1
st 43.59) 89%) 2 wll¢ =4 Yeh} ojxglel
ol && HMol phaffia E¥ H7t A2
B3t FEG Aoz Uelged oA A4
FAoll A 8o Ma diiFe] AP A Ao
4.9 pg/golA A9 Z8 Al 8.9 pg/ges U
i}t o g Aks FaFtoll wlsh Hoid #Ip}
AR A dxZhe) WF FEF oA Ay
Z38 Aol 6.7 ug/g2-& vti Frkstg o), A
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AZTFAE ALt 4.2 ng/go B 4Y AFA
Ho o33 zhxs|glch. datuloly] A9l
W3 F4 AgolA phaffia A2 87} g7}
detgote] K Fo] g3t gE Ao 4
ehtom, o]zl Z{W A A BAAE
UAste] AY A2 A9} A FEA] 2F ZFU
A FFE gle Aoz el detgoly
2 A4g & Matsuno and Katsuyama
(1979 : 1980 ; 1982) = 3% ¢} "etvloN Tilapia
nilotica, Tilapia mossambica and red tilapia)
B39 A4 B4 A 72 ElolE A FHL
e FAS oY A Ao wel ZF A9
Z4 vifo] FeiAdx ¥l £ Matsuno
and Katsuyama (1982) < 30% 7} Tilapia ni-
loticad|#| zeaxanthing FFsIe =, AW
o4 rhodoxanthin2. & A7} Yojykom zea-
xanthing s FFA &L dlzTol ule)
rhodoxanthin ©] 4uj&8 Z=o] Yolyirty B
arslglat, Matsuno et al. (1980)-2 rhodoxan-
thing £ carotenoid M&Z 7IAE spiru-
linag red tilapia oAl FHIE d, dlzTFo
Hi&ll 8] rhodoxanthin® &#o] dojyriw
grach 2eid, 2 A7 AE tilapia AWelA
ZF carotenoid 49! tunaxanthin A, lutein,
zeaxanthin® rhodoxanthinoll vl Ao g
¢ A QF=E= astaxanthinol F carote-
noid 4412l phaffia T2Z FFT2 =24 tila-
pia7t 43}, F5& ZAIA £ Aoz 33
et oleidt carotenoid M4 43}, FF9)
AL o]Fd| wtel de} Binkowski et al.
(1993)& oz} o] 7ol £ AN gBE ca-
rotenoid 49} astaxanthindll4 Felgcln
Yow, Arai et al. (1987) @3¢l =¥
ofl4} &3¢ carotenoid 715E -2Ao)(Oncorh-
ynchus kisutch) A 35 off, A= A
4£9) 93%7} astaxanthin, 4~5%7} all-trans
¢} 9-cise]Z 2~3%7} 13-cis-astaxanthin ©]
ok B asldch

ugteloio] A9 eq 54 A4 A phaf-

fia $% FFF7H HIE ‘A ol A A3 E2
15% (Ist AZES 65%)2 ¢ FA Jeht
Bjete)o] o] 5 FAo|| phaffia L2 7} A48
a7 FEE Aoz delygon, Ma 4o
Ax A AFA] Ma geke] glul o] Al
F8 Al 0.5 ug/goR E71e AR dXEn
AUk B Ao A9 o]kited oJoje} ujgkoi g
S5 ML e ol oA Zyld) o3
Aog FA"rk Deufel (1965)2 oAl =
717 ZAe] A 2oz e yylen,
Arai et al. (1987)2 29o{(Oncorhynchus ki-
sutch) 2] 7% <k 80 gtk & <F 180 g oAloll A
A ZA G377} Gepsdkels B 3231352, Store-
bakken et al. (1985)2 Zh& A7l dojy
the 1.2 Kg ol Z7)oA Ho] B &
Yojudris Hastgl}, &8 Gentle and Harrd
(1991)2 A Hol & SHF FAANFo] AojeilA
FIZEolE MAE FFRUS o Hopd A
a7t dobx "2asigde, 2y, Crozier
(19700 A4Sl dolat olFo 2 £
F&AZe 2 i vidlole A¥ 33 )]
H2 Aol o AT Ho TR AF)
slod, A A2} 4F Aoll= Fio) FHsEa,
AY FEAI 729A0 = A3 Ao Kol &
veblie Zol §2=lgich o}Z2l2 Gentle and
Harrd (1991) o] 4% 7|2 FAAM FolofA|
457F A8l 15% 9] phaffia 25 H7HA7
AARE FHste] ol A g} o= A
R Arai et al. (1987), Binkowski et al.
(1993) = Johnson et al. (1980)¢) ¥t3l
carotenoid *4:Q] astaxanthin diester (3R-
IRIE HEES offollA 4~8F Tt &
Woll 4 Zo] Uojudrh= AHulel FAsld
ol&gjel ojojet Hjzlole] A9 wd A
Ex ol&ute] oJol9] 79 phaffia &%
TollA & Aol - Fo] HAE|QT,
5 29 gL He A ok AT Slo)
Zol7t Yo A Akgfuy wE guo)
oMo $Hs) FEEY 4= 9sich Hallole

Jn ofd
o =fy
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Joish Yelole] 4R @ AL o] vAE

A% AN dehbe T $e Ao A9
ZANAE A% AEE M Ao| b AMo)
#A UEEohR 81915 3 o-8¢| phaffia AT
% WF HETE et 2% 49 Al

phaffia A2 & 43}, FFA7A Eal= A
FFt. o]z MiAE WHAE ‘4"4"4 44
717} % phaffia 129 WF AF 5 A A8

sashe "detgol AdFAE fE 2 F
X9 vl Rol= w4 Eo] HElE o|FA
3 EolAe B9t B3tew, phaffia 1%
TETNAE WA Ee) HE A4S We) FAG
Aeilch o)ZAd kel Al AF AR FAE
WAL Aol A=A Ay meko] YAG
FHE A, AL ojF- Mzg HAY
HolZl delz JEs|o] Haluloprt Ay F9
phaffia A2E 43} FF3A £3 7oz £
A=), olg}t FAFsAl Choubert et al. (1983)
< A MNE 7}361_‘7_015 MERe2A F
AN FoloiAl FEFHS W AP Mo 90%
AETt MAE A YARYEY ol FAAE
o7} AL A &£3A71R) F3lrl wEolgta
Ursch £ Ago o]8% phaffia A% 2
2z % Qe A A8 Az 3 Fol 60TE
de 223 19k glo] dlHE9| phaffia &2
AEHL SAsA] dgg AR FHHY o
Zo] AR 43 Fool FdF v|HE Aoz
%7 =}, Johnson et al. (1980)2 phaffia &
2E T FoloiAl FF3tr] Holl AEHol
A x|y BB o 2 4|74 o astaxanthin
o) o) A Ao F Yolgpar uhd)
2 Binkowski et al. (1993)2 phaffia 2§
7VEe ALelle ek gk AR siat &
FEedlA v U AFHE d& g Sigled 7
T3 %2 B vzTe 4 Aol gt
HelE Xyt glol, 1R S EeHont 33l
g 59 7V #BAZE AXE 43 FFE0|
Z7hd<S Hasla Qlch 22]li Torrissen et
al. (1981/1982)2 Aoz FFE Ae 7+5
BAES 4 24 Wyl o & astaxanthin® dies-

phaffia £x59 9%

£ monoester FE|2 vlto] FTFsE A
AAEE Aot} T Al BAES :Ltﬂi 3

s 2 Bk 388 oF45% A 71% BER
FEANZ F YT ek weky £ A¥o)
AH2H phaffia AL2ZE oJF9| 431 9 Ae
Z0g wHsie] AEHE Y =E 33}

Az A kel P os
Aog FAHme olgfd Azl wE
BRIl okge] AESlolAo T oItk

b

0%t
o o’£
Boae oo

8 ¢

A4 astaxanthin 45 o 53 phaffia
BRE A olfdiAl ¥ uOPﬁ-‘ o, o] MA7}k
olF9 AA &3 Fse ARE AR
fsto] o]2zlall oJoi(650+20 g), HIktUoI(80
10 g ¥ ILdets]oH(200+20 g) o) Akgoll
phaffia A2 10% A7kstd 1057 53
o BARE, Az, 289 2Ex 2 2% 43
A4 5ol g F4e3ic) Phaffia 2 37}
Abgol] oidt AR dEFEA 10% 9 WE AR
A7 ARTE, 28R o)F TR A aw
Abgoll didE A4 dzF24 AH AF A8 E
AAsle] 10577 AE A7} oldlel oo,
nigtelo] 2 Halglope] Aol ZE ALE F
7oA oA Xelzt JATHP)0.05). ol
23019 TH U9 ¥yt B8 AE Fo=
A3 xel7} vehdz] ¢kol(P}0.05), phaffia
ary W3 g Ag7 AT 2401 Gk
e Hog yehdr)l =% 3oz olfy:
o]FQ olxeglel ojoje} Hitzlole] T &
7%

14 AEE Jehie 7AH BdEst Bsd
WHES 243 A% 25 H94 ok
bRl kSkek(P)0.05). Adole] Z5oll phaf-

fia A2 N4 FHiEs & Miol AR o
Zeh oJolsh HgYe] AYTolAE S5l
A AT W5 54 A9 LT Al
A JebEATH(PL0.05), detsiotell e M4
PA% W5H 24 A9 2R0lA fo5 2
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