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Effects of Dietary Inclusion of Various Additives on Growth Performance and

Immune Responses in Juvenile Olive Flounder(Paralichthys olivaceus)

Kang-Woong KIMT - Kyoung-Duck KIM - Bong-Joo LEE
Jin-Hyeok LEE - Sungchul C. BAI * Youn-Hee CHOI - Hyon-Sob HAN

(*National Fisheries Research & Development Institute + ‘Pukyong National University)

Abstract

This study was conducted to investigate the effects of dietary inclusion of various additives Solid sulfur,
fucoidan, and glucan on growth performance and immune responses in Juvenile olive flounder paralichthys
olivaceus. Six experimental diets supplemented with : no additives (CON); 0.5 and 1.0% solid sulfur (S);
0.2 and 0.4% fucoidan (F); 0.1% glucan (G) of these additives diet on a dry-matter basis. Fish averaging
8.240.17g were fed one of six experimental diets in triplicate groups for 6 weeks. By the end of the
feeding trial, weight gain, feed efficiency, specific growth rate, protein efficiency ratio, hepatosomatic index
and condition factor of fish fed diet CON were significantly lower then those of fish fed the all additives
diets (P < 0.05). In challenge test, fish were infected by intraperitonel injection of 0.1 ml bacterial
suspension with Edwardsiella tarda per fish after the feeding trial. As a result fish fed All additive diet
showed a lower cumulative mortality then did fish fed CON diet throughout the challenge test. In
conclusion, these results indicated that solid sulfur, fucoidan and glucan enhanced the growth, feed
efficiency and non-specific immune activity of juvenile flounder and protect the fish against microbial
infections.
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<Table 1> Composition (% of dry matter basis) of the experimental diets for juvenile olive flounder

. Diet

Ingredient CON S0.5 S1.0 F0.2 F0.4 GO.1
Fish meal" 67.0 67.0 67.0 67.0 67.0 67.0
Corn gluten meal” 3.0 3.0 3.0 3.0 3.0 3.0
Soybean meal" 3.0 3.0 3.0 3.0 3.0 3.0
Dextrin®? 13.0 13.0 13.0 13.0 13.0 13.0
Squid liver oil® 7.0 7.0 7.0 7.0 7.0 7.0
Vitamin premix? 2.0 2.0 2.0 2.0 2.0 2.0
Mineral premix” 2.0 2.0 2.0 2.0 2.0 2.0
Choline 0.5 0.5 0.5 0.5 0.5 0.5
cMC*o 1.5 1.5 1.5 1.5 1.5 1.5
Additive” 0.0 0.5 1.0 0.2 0.4 0.1
Cellulose? 1.0 0.5 0 0.8 0.6 0.9

Proximate analysis
Moisture 23.2 24.2 23.1 22.4 235 245
Crude protein 49.6 50.1 50.0 49.8 50.7 50.1
Crude lipid 12.5 12.4 12.2 12.6 12.5 12.3
Crude ash 10.8 11.0 10.9 10.5 10.8 10.6

YProvied by Su-hyup Feed, Korea
JUnited States Biochemical, Cleveland, U.S.A
YEhwa Fat and Oil Industry, Korea

Vitamin premix(mg/lkg Diet) :

Vitamin C, 300; Pantothennic acid,

150; Choline, 3000; Inositol, 150; menadione, 6; Niacin, 150;

Pyridoxine, 15; Riboflavin, 30; Thiamine, 15; Vitamin E, 201; Retinol, 6; Biotin, 1.5; Folic acid, 5.4; Vitamin. B12,0.06.

Mineral premix(mg/lkg Diet) :

Aluminium, 1.2; Calcium, 5000; Chlorine, 100; Copper, 5.1; Cobalt, 9.9; Sodium, 1280; Magnesium,

520; Phosphorus, 5000; Potassium, 4300; Zinc, 27; Iron, 40.2; lodine, 4.6; Selenium, 0.2; Mangan, 9.1.

OCarboxymethylcellulose

DAdditive: S=Solid sulfur , F=Fucoidan, G=Glucan

=
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<Table 2> Growth performance of juvenile olive flounder fed the experimental diets for 6 weeks

Diet? Pooled

CON S 0.5 S 1.0 F 0.2 F 0.4 G 0.1 SEM'D
w2 8.19 8.24 8.23 8.17 8.24 8.21 0.01
FW? 27.93 30.90 29.96 31.62 33.21 31.85 0.74
wGY 2414 275° 264° 287 303* 288 8.88
FEY 82.0¢ 93.2° 90.4% 95.7% 99.6* 98.0° 2.60
PER® 1.61¢ 1.86° 1.81% 1.91%® 1.99° 1.96° 0.06
SGR” 2.27° 2.39° 2.35° 2.44® 2.51° 247 0.04
HSPY 2.31° 2.45° 2.41° 2.50% 2.55° 2.49% 0.03
CF” 1.48° 1.70% 1.68° 1.75% 1.79° 1.74%® 0.04
Survival'? 96.0 98.7 97.3 98.7 98.7 97.3 0.45

YValues are means form triplicate groups of fish where the values in each row the different superscripts are significantly different

(P<0.05).
JIW: Initial weight (g/fish)
YFW: Final weight (g/fish)

YWG: Weight gain (%) = (final weight - initial weight) x 100 / initial weight
9FE: Feed efficiency (%) = (wet weight gain / dry feed intake) x 100

®PER: Protein efficiency ratio = wet weight gain / protein intake

SGR: Specific growth rate (%/day) = (loge final weight - loge initial weight)x100/days

YHSI: Hepatosomatic index = Liver weight / body weight x 100
ICF: Condition factor = 100 x Body weight / Total Body Length3

Survival (%) =Number of fish at end of experiment / Number of fish stocked x 100

"Wpooled SEM: Pooled standard error of mean: SD/.
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<Table 3> Hematological change of the plasma in juvenile olive flounder fed the experimental diets for

6 weeks
Diet” Pooled
CON S 0.5 S 1.0 F 0.2 F 0.4 G 0.1 SEM?
Glucose
44.9° 34.4° 36.3° 33.7° 35.5° 32.9° 1.79
(mg/dL)
Total Protein
29 2.6 2.7 2.8 29 29 0.05
(z/dL)
GOT
37.6 38.2 38.5 38.5 37.4 37.1 0.24
(IU/L)
GPT
43,7 37.9° 37.4° 37.1° 37.4° 36.5° 1.09
(IU/L)

YValues are means form triplicate groups of fish where the values in each row the different superscripts are significantly different
(P<0.05).
PPooled SEM: Pooled standard error of mean: SD/.

<Table 4> Proximate composition of whole body in jevenile olive flounder fed experimental diets for

6 weeks
Diet” Pooled
CON S 05 S 1.0 F 0.2 F 04 G 0.1 SEM”
Moisture 73.6 742 72.9 72.8 73.1 735 1.29
Crude protein 18.4 18.5 18.6 18.4 18.7 18.6 0.12
Crude lipid 32 32 33 33 32 3.04 0.09
Ash 3.1 32 3.1 33 3.1 32 0.04

YValues are means form triplicate groups of fish where the values in each row the different superscripts are significantly different
(P<0.05).
PPooled SEM: Pooled standard error of mean: SD/.
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<Table 5> Non-specific immune factor in juvenile olive flounder fed the experimental diets for 6 weeks

Diet" Pooled
CON S 0.5 S 1.0 F 0.2 F 0.4 G 0.1 SEM?

Lysozyme activit
ysony Y 50c 650° 450° 940° 1225° 770 165.67

(w/ml)

YValues are means form triplicate groups of fish where the values in each row the different superscripts are significantly different

(P<0.05).
PPooled SEM: Pooled standard error of mean: SD/.
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