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Dietary Value of Candida utilis for Artemia Nauplii and Mytilus edulis Larvae
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Yeast has been widely used as a food organism for mass culture of rotifer and also considered as a partial sub-
stitute food for microaiga in shelifish culture. But the dietary value of yeast is poorer than that of microalga due
to its low nutrition and thick cell wall. This study was carried out to find a nutritious yeast species as a food organ-
ism and to investigate the nutritional value of manipulated yeast for shellfish. First of all, three species of yeast
(Saccharomyces cerevisiae, Candida utilis, Kluyveromyces fragilis) and their manipulated yeast were tested on the
survival (%) and growth of Artemia nauplii and Mytilus edulis larvae, which were representative filter feeding ani-
mal and easy to control. The survival (%) and growth of Artemia nauplii fed C. utilis were higher than those fed
S. cerevisiae or K. fragilis. The growth of Artemia nauplii and M. edulis larvae, which were fed manipulated yeast
was higher than that fed non-manipulated one. The manipulated yeast with higher removal rate of cell wall showed
better dietary value for Artemia nauplii and M. edulis larvae. M. edulis larvae fed mixed-diet with Isochrysis gal-
bana (50%) and manipulated C. wtilis (50%) showed significantly higher growth than those fed single-diet with
1. galbana. 1t means that manipulated C. wrilis can substitute /. galbana at least 50% for M. edulis larvae.
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sjoyel] el A3 aR n)ujgo] F5-80 (Nell, 1985;
Hernandez et al., 1992; Brown et al., 1996), geneartion time©|
oL, wickx o] g ATt ebs anE FEdS 8t
T AR REA diElofe] o AAFo|y ok AES] Ho
BEE AME  SITH(Nell, 1993).

A4 HolAER dy AMEHY S AR WER
Saccharomyces cerevisiae®} Candida utilis2 rotifer?] wlj%ko]]
o]- &5 3L Qlvk. Rotifere] wikeli= S5t Chilorella?t %21,
Chlorella®] TR Bl-go] Wo| Sa 12V] HAalshe &
Aol ik, wleba] Wa R T W Ve HXsRl] &
et ool 7188 Wt SAEEE Chlorella®) THA] 2o
AER o] &3l A7) WekKitajima et al., 1980; Hossain et
al., 1989; Cho et al., 2001). 121} 0|23t W2 $Ho] 4
Al ks 3 715-g8 0l rotifer’t S92 4= Q1o SIS} Chilorella
Hr} Ho] ggo] Wolx|& who] )tk (Watanabe et al., 1989).
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SHA, AR A MER ¥ olu2} algal paste (Nell and
O'connor, 1991), dried algae (Laing and Verdugo, 1991) Sl
FHA o7 A7V B 53 LYR FE(Chu et al., 1982;
Chu et al., 1987; Numaguchi and Nell, 1991)8}] 2452 ¥
)2 % et Z8v T mannoprotein® E 0] F0]
Z1 9% glican®® @ U529 o]F2 T2 Ay vl
257} 232 A717)el o TS 71451 QLa(Coutteau
et al,, 1990), U7 £ FHAME W2 TAR] AT
(Nell et al., 1996). Whr] GH= U5 2Rl AlgkE oz
AR 758 Ao & el QIth(Urban and Langdon, 1984;
Coutteau et al., 1994; Southgate et al., 1998)

ojefdt 43 LAIE TIAIZI7] Y3l Coutteat et al. (1990)
< sulfhydroxyl 3IHER &R C wilis?] AXHE AAS]
ZIWe] Yoz #-2-8 bl 9L, Nell et al. (1996y2 59
Ho|7kx|= Mz e F8HA AlAC] siM FgE 5 vk
sl a2 obdx AEHol B vAEFE HE o
A 5 e &R RS o] Foix| L Q1A firt.
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2 A BEQ Artemia nauplii®t D= DR Mytilus edulis
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Artemia naupliit| CiE} 35F §9°| HO[SE

S. cerevisiae, C. utilis, Kluyveromyces fragiliss Artemia
naupliis O E Holg8-8 FAIGITE TS 445
2 avel Aﬂf{t—ﬂ.% AAT ERE Artemia naupliiol 3-8t
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EHE2] S cerevisiae (DBY 747)Z fructose WX S A}g-3F
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19 205 HLJ aRs ¥

Artemia naupliis
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Table 1. Survival and growth of Artemia nauplii fed different yeasts for six days (initial body length: 566+85.3 um)

BY MB

CU MC KF

MK

Survival (%) 3167 7422.7°

83+4.2°

97+0.8" 85+4.7° 90+3.8®

Final body 1268+£142.4%  1,300£1014°  1,775£100.9°  178289.8°  1,533110.0°  1,725+111.8°
length (um)

Daily gain in body 117+23.7° 122+16.9° 202+16.8" 203+16.9* 161+18.4° 194£18.6°
length (um)

Values in the same rank having the different superscripts are significantly different (P<0.05).
BY: baker’s yeast, MB: manipulated baker's yeast, CU: Candida utilis, MC: manipulated C. utilis, KF: Kluyveromyces fragilis, MK:

manipulated K. fragilis.

A AFEEE AASA R C. wilist ARV Al
ABHA U2 K. fragilisRth FH0 7 F& A%
v, AXEEE AAT C. wilisSHe F9EQ zlo)7
(P<0.05).

[
o

L ofo 2

B
HH

o

32 32

i
o

hd

M. edulis 0| LISt C. wtilis2| HO|EE

T IAESellA] 71 9] o) 85 MR 1 galbana
E Q272 31 M. edulis 782 AEE&7} 47l digk C
utilis®] Ho| &8 Table 29} 2t AY FRAY YEES
279 I galbana?} 47%% 718 E9kow, AXHS A7
3t C. wtilis7} 45%, ISO+MCE 44%3AL}. o5 3 AT Alo]
o F94L AR O A TRTE: foldog 2 A
E5S BITHP<0.05). & HolE FFIA] P APl
16%Z 718 F2 AEES BT AXE S AASA &
C. utilis?He 3938 A 7(CUYE 35%, I. galbana®t &
to] T3 AFTF(SO+CUNE 33%% e AZEES B
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ZaA oo AL B ISOHMCT= 24 157 pm,
27 um% 1L, RO & 180, ISO+CU, MC, CUS] $0]%]
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P stoket. Adgo] 7 £ 1ISO+MCT= MCT 2
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Table 2. Survival and growth of Mytilus edulis D-shaped larvae fed
different feed for ten days (initial shell length; 109+6.0 um, initial
shell height 77+4.4 um)

Food Survival (%) Shell length Shell height
(pm) (pm)
ISO 47+2.3* 154+7.7° 125+6.7°
CU 3546.1° 146+7.4% 1175+4.0®
MC 45+4.6° 138+4.3% 111£6.1°
ISO+CU 3326.1° 148+5.5° 119+6.0°
ISO+MC 44+2.0° 157+6.2° 127+7.8°
Unfed 16+6.9° 131+4.4° 103+£3.2¢

Values in the same column having the different superscripts are
significantly different (P<0.05).

ISO : Isochrysis galbana, CU : Candida utilis, MC : manipulated
C. utilis.

Table 3. Survival and growth of Artemia nauplii fed manipulated
Candida utilis with different removal rates of cell wall (initial body
length 565+85.3 um)

Yeast Survival (%) Body length (um)
CU 49+8.9¢ 1,115+86.5°
25%MC 59+5.6° 1,113+67.2°
50%MC 64+6.9% 1,152+68.2°
75%MC 69+6.8" 1,200+149.4°

Values in the same column having the different superscripts are
significantly different (P<0.05).
CU: Candida utilis, MC: manipulated C. utilis.

C. utilis?| N=ZH HAH H=0 0E Ho|EE

1) Artemia naupliil| CHEt HO| &S

C. utilis®] A|EHE 25%, 50%, 75%= AASA Artemia
naupliiel 627+ 353 A7 AEET 9% Table 35 3T}
AZH 2 75%5 AAT ABT2 BEES 9% 7P =%
3 AANA & ERTE 49%2 F9FHoR g wgil
25%S AAT AT AEEL yRTHY FoH0F Hgt
o 75%% AASH AETRORE fH0R Wit 50%E
AAZ A= 25% Tt 75% AFTS} F24 2ol7F §il
THP<0.05).

Q9] A9 AAFHo T NEES o] AALTE Al
A8E E2 AFoIot FoAQ Aol UUTHP<0.05).

2) M. edulis 74401 CHEH HO|ES

AERE 25%, 50% L 75%= AAS C. wtilis$} 1. galbana
S U272 95 HolZ 1297 358 182 AEST A%
2 Table 49} 7t} AEEL I galbanas HO|Z F3T -l
A 34% T T1 O E 75%MCE FEE AE ol 31%
Z o2 Age] vld A oR Eghont T AET Alo]e]
o)A 2po)= YUATHP<0.05). 25%MCE HQ) AHF2] B
H2 19%2 URE ARAYTRT fo3oF Hgit), #ol
FHEA 2 AP E 1087 17%7} BESIS
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‘372l A9 I galbanaZ =1 tZ7-2] F-8L 7P 165 pum,
7} 134 pm® 43730 7PE Uy 75%MCE 2, At
Z}2} 154 um, 123 umO2 1. galbanaZ 9 A&7} 232
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Table 4. Survival and growth of Mytilus edulis D-shaped larvae fed manipulated Candida utilis with different removal rates of cell wall
for twelve days (initial shell length 10826.1 um, shell height 76£4.3 yum)

SO 75% MC 50% MC 75% MC Unted

Survival (%) 34x17° 1943.4° 26=1.2° 3111.4° 22099
Shell length (um) 16545 .4° 1537.4° 154::4.3" 154+8.9% 14245.1°
Shell height (um) 134+4.7° 12346.2° 12345.8° 12346.4° 11343.5°

Values in the same rank having the different superscripts are significantly different (P<0.05).

ISO: Isochrysis galbana, MC : manipulated C. utilis.

Table 5. Survival and growth of Mytilus edulis D-shaped larvae fed mixed feed with Isochrysis galbana and manipulated Candida utilis
for fourteen days (initial shell length 106+5.8 um, shell height 75+4.3 pum)

1SO SO+ 25% MC 150 + 50% MC IS0 + 75% MC Unfed

Survival (%) 34=1.7° 26£0.7° 36£4.8° 3943.9° 5023
Shell Jength (um) 163+4.8° 165+6.3 17529.5% 179+6.2° 14429.4°
Shell height (um) 142433 143+4.3° 1466.4% 150+4.3* 115£8.5¢

Values in the same rank having the different superscripts are significantly different (P<0.05).
ISO: Isochrysis galbana, MC : manipulated C. utilis with different removal rates of cell wail.

21)7F ot A3 folHoR Wit 25%$) 50%E Al
At ABF-E AZ FeEQL Aol itk AxeS wol A
At AgTelr] =& g A4 AEE B

AERE AAT A7t U Cowilis$ 1. galbanas 50%
A 2el FAol T A AEEH AT Table 594
2ot AEE] 7HY & AP 180 + 75%MCoA 39%
R 71 TS IS0 + 50%MC, IS0 W 353 A g oA 2zt
7k 36%, 34%R o), Al AFTEe] felAd Aol fsith
I1SO + 25%MC AR 72 S 26%% ko] A% 7ol vls)
Ao o AEES HTH(P<0.05).

L) AL 18O + 75%MC ATt 28 179 um, ZHa
150 umE B I galbana &5 55 AETFHUE fo)8o02
Mg AR Aabe B0, YA L galbana®) C. urilis®) 3
Ho| FFTE2 hETRl L galbanas 75 AET2 H2
ARl AR Aol & HolA] Fth(P<0.05).
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