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Effects of Kluyveromyces fragilis, Candida utilis and Brewer’s Yeast As an
Additive in the Diet on the Growth and Body Composition of
Juvenile Korean Rockfish (Sebastes schlegeli)
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This study was conducted to investigate the effects of Kluyveromyces fragilis, Candida utilis and brewer’s yeast as an additive in
formulated diets containing different fish meal levels (55% and 45%) on growth and body composition of juvenile Korean rockfish
(Sebastes schlegeli). Juvenile rockfish (average weight, 2.6 g) were distributed into 24 tanks with 3 replication groups and fed eight
isoproteic (41%) and isolipidic (11%) diets containing each level (3%) of K. fragilis, C. utilis and brewer’s yeast as an additive.
Survival rate of fish was not affected by dietary fish meal level and yeast kind (P > 0.05). Weight gain of fish fed the control and
diets containing C. utilis and brewer’s yeast was not influenced by fish meal level (P > 0.05). Weight gain of fish fed the 55% fish
meal diet containing C. utilis and 45% fish meal diets containing K. fragilis and C. utilis was lower than that of fish fed the control
diet (P < 0.05). Feed efficiency and protein efficiency ratio of fish fed the control and diet containing brewer’s yeast were not affected
by fish meal level, but these value of fish fed the diets containing K. fragilis and C. utilis were lower in 45% fish meal diets than
in 55% fish meal diets. Hepatosomatic index and liver lipid content of fish fed the diet containing C. utilis were decreased regardless
of fish meal level (P < 0.05). Hemoglobin, hematocrit, red blood cell, plasma total protein and plasma total glucose were not affected
by dietary fish meal levels and yeast supplements (P > 0.05). From the above results, it can be concluded that yeast supplement in
this formulated diet for growth of juvenile rockfish is not necessary.
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Table 1. Composition (%) of the experimental diets

Fish meal level (%)

. 55 45
Ingredients

K C B C B
White fish meal' 55 55 55 55 45 45 45 45
Soybean meal’ 8 8 8 8
Corn gluten meal 5 5 5 5
Wheat flour 30 27 27 27 215 245 245 245
Carboxymethy! cellulose 3 3 3 3 2 2 2 2
Kluyveromyces fragilis 3 3
Candida utilis 3 3
Brewer’s yeast 3 3
Squid liver oil’ 5 5 5 5 5.5 55 55 55
Vitamin premix* 22 22 22 22 22 22 22 22
Mineral premix’ 4 4 4 4 4 4 4 4
Choline chloride® 0.8 0.8 08 0.8 0.8 08 0.8 0.8
Nutrient content (%, dry basis)
Crude protein 404 404 41.1 413 40.6 419 418 415
Crude lipid 112 10.8 11.0 115 112 10.5 103 10.8
Crude ash 152 155 16.1 15.8 13.5 14.1 14.1 14.1
Crude fiber 12 11 1.1 1.1 1.5 15 1.5 1.5

'Produced by steam dry method.

2Dehulled, solvent extracted

Provided by E-wha Qil & Fat Ind. Co., Pusan, Korea,

“Vitamin mix contained the following amount which were diluted in cellulose (g/kg mix): L-ascorbic acid (Sigma, USA), 1212; DL-
a-tocopheryl acetate (Serva, Germany), 18.8; thiamin hydrochloride (Sigma, USA), 2.7; riboflavin (Sigma, USA), 9.1; pyridoxine
hydrochloride (Sigma, USA), 1.8; niacin (Sigma, USA), 36.4; Ca-D-pantothenate (Sigma, USA), 12.7; myo-inositol (Sigma, USA), 181.
8; D-biotin (Sigma, USA), 0.27; folic acid (Sigma, USA, 98%), 0.68; p-aminobenzoic acid (Sigma, USA), 18.2; menadione (Sigma,
USA), 1.8; retinyl acetate (Fluka, Switzerland), 0.73; cholecalciferol (Sigma, USA), 0.003; cyanocobalamin (Sigma, USA), 0.003,
*Mineral mix. contained the following ingredients (g/kg mix): MgSO,° TH;0, 80.0; NaH,PO4°2H,0, 370.0; KCl, 130.0; Ferric citrate, 40.0;
ZnSO,° TH,0, 20.0; Ca-lactate, 356.5; CuCl, 0.2; AlCl;*6H,0, 0.15; KI, 0.15; Na,Se.0s, 001; MnSO.-H.0, 2.0; CoCl,'6H,0, 1.0.
¢Sigma Chemical, St. Louis, MO, USA.

K: Kluyveromyces fragilis, C: Candida utilis, B: brewer’s yeast.

Table 2. Growth performance of juvenile rockfish fed the experimental diets for 7 weeks’

Fish x(n;a)l level Yeast kind Surv%v;:l) rate Wei gt) 2gain Feed (e%ffs(giency Proteirrlateig}ciency Condition factor®

Control 98+ 17 502+ 53° 104 £ 1.4° 26 £ 003" 1.62 £ 0.04*

55 K 99 + 0.7 503 £ 10.8° 103 + L.1° 254 003° 1.67 £ 0.00°

C 100 £ 0.0 466+ 7.2° 102 + 2.0° 2.5 £ 0.05° 1.58 +0.02°

B 99 +£ 0.7 500 £ 19.3° 106 + 0.4° 2.6 +001° 1.66 £ 0.01°

Control 99 £ 0.7 502+ 2.6° 106 £ 0.4° 26 £0.01° 1.64 £ 0.02°

45 K 99 + 0.7 438+ 8.0° 97 1£26° 23 1006 1.64 + 0.04*

C 99 £ 07 466+ 47 9% x 16° 23 £004 157 £0.12°

B 100 £ 0.0 502+ 5.5° 105 % 0.6° 25£001° 1.66 + 0.02°

"Values {mean + SE of three replications) in the same column not sharing a common superscript are significantly different (P < 0.05).
2(Final fish weight-intial fish weight) X 100/initia] fish weight.

3Fish wet weight gainX100/feed intake (dry matter).

“Fish wet weight gain/protein intake.

5(Body wet weightX100)/total body length (cm)?.

K: Kluyveromyces fragilis, C: Candida utilis, B: brewer’s yeast.
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Table 3. Hepatosomatic index and liver composition of juvenile rockfish ‘fed the experimental diets for 7 weeks'

Fish meal level Yeast kind HSP Liver
east kin
(%) Moisture (%) Crude protein (%) Crude lipid (%)
Control 26+ 0.03% 516 +0.24° 94 + 027 29.1 £ 1.24%
55 K 2.8 £0.09° 515 £ 1.61* 10.1 £ 0.37¢ 298 £ 0.81°
C 1.9 x 0.08° 58.4 +2.49° 112 £0.17¢ 25.8 £ 1.28*
L fi _____ 2.6 ‘__t ()._1_2_bc B 517 £ 0.95° 92+ 0.09”__ 310 i_0.88_°
Control 2.8 £ 0.05° 50.6 + 0.32° 9.5 + 0.36™ 303 £ 1.61°
45 K 25+012° 512 £ 045° 9.8 + 0.20" 28.8 + 0.19°
C 2.0%0.18 57.8 +1.93° 110 £ 0.28° 255+ 1.01°
B 3.0 +£0.08° 50.8 + 0.96* 9.0 + 0.31° 20.8 + 0.34™

"Values (mean + SE of three replications) in the same column not sharing a common superscript are significantly different (P < 0.05).

*Hepatosomatic index= (liver wet weightX100)/body wet weight.

K: Kluyveromyces fragilis, C: Candida utilis, B: brewer’s yeast.

Table 4. Hematological changes of juvenile rockfish fed the experimental diets for 7 weeks'

Fish meal Yeast Hb Ht RBC Total protein Glucose ch(;[;ggérol

level(%) kind (pg/100 mé) (%)? (10%u) (g/100 mf)> {mg/100 mf)* (/100 nf)"
Control 11.5 £ 034> 182 + 1.00™ 3.0+£017* 3.0 £ 042 259 + 639 2722+ 10.12°

55 K 112 £ 055 184 + 084 30£0.15 31 %059 203 £ 9.88 136.5 + 5176

C 116 £ 035 19.5£0.33 30015 39%0.15 355+5.25 237.5 + 34,57

B 10.7 £ 0.12 16.8 £ 0.38 28 £0.06 361026 300 £ 642 212.0 + 34.80*

Control 113 £023 18.5 £ 040 312003 34£079 31.8 +343 2343 £ 3237
45 K 116 £ 035 200 + 1.21 32+012 2.8 £ 051 24.3 £ 646 1225 £ 14.18°

C 110 £ 006 18.5 £ 0.09 311003 361013 396 + 443 1365+ 282*

B 10.7 £ 0.53 182 + 043 3.0+ 0.13 34 + 047 244 + 6.63 186.3 + 32.15°

'Values (mean % SE of three replications) in the same column not sharing a common superscript are significantly different (P <005).

K: Kluyveromyces fragilis, C: Candida utilis, B: brewer’s yeast.
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