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This study was conducted to evaluate the effects of dietary supplementation with shrimp soluble extract (SSE) on
growth performance, feed utilization, innate immunity and digestibility of Pacific white shrimp Litopenacus van-
namei. A basal diet (Con) was formulated and three other diets were prepared with SSE supplementation at different
levels of 1, 2 and 4% (designated as SSE1, SSE2 and SSE4, respectively). Triplicate groups of shrimp (1.20+0.01 g)
were fed one of the experimental diets for 6 weeks. At the end of the feeding trial, growth performance and feed uti-
lization of the shrimp were significantly improved by dietary supplementation of SSE4 compared to those of shrimp
fed the Con diet. Shrimp fed SSE4 diet had significantly higher phagocytic activity than shrimp fed the Con diet.
Dietary supplementation of SSE improved the protein and dry matter digestibility of shrimp. These results indicate
that SSE can be used as a functional additive in the diets for Pacific white shrimp.
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Table 1. Nutrient content of shrimp soluble extract (SSE, dry mat-
ter)

. Ingredients
Nutrient contents
SSE
Proximate composition (%)
Crude protein 61.8
Crude lipid 5.49
Ash 10.8
Moisture 65.6
Essential amino acids (% of protein)
Leucine 8.00
Valine 6.00
Lysine 5.00
Arginine 7.00
Histidine 3.00
Isoleucine 5.00
Phenylalanine 6.00
Threonine 4.00
Methionine 2.00
Calcium (%) 0.49
Phosphorus (%) 0.20
Pepsin digestibility (% of protein) 93.7
Astaxanthin (ppm) 1.5
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Table 2. Dietary formulation and proximate composition of the ex-
perimental diets for Pacific white shrimp Litopenaaeus vannamei
(% dry matter)

Ingredients Con SSE1 SSE2 SSE4
Wheat flour 302 295 288 274
Soybean meal’ 27.0 277 284 298
Shrimp soluble extract (SSE)? 0.00 1.00 200 4.00
Gluten 1.00 1.00 1.00 1.00
Meat, bone meal 3.00 3.00 3.00 3.00
Blood meal 1.00 1.00 1.00 1.00
Fish meal, LT? 170 160 150 13.0
Fish meal, Tuna 10.0 10.0 10.0 10.0
Squid liver powder 400 4.00 4.00 4.00
Fish oil 150 150 150 1.50
Lecithin powder 200 200 200 2.00
Mineral Mix* 1.00 1.00 1.00 1.00
a-Tocopherol 0.20 020 0.20 0.20
Choline chloride 0.08 0.08 0.08 0.08
Vitamin-C 0.10 0.10 0.10 0.10
Vitamin-A 0.80 0.80 0.80 0.80
Cholesterol 0.02 0.02 0.02 0.02
Mold inhibitor 0.05 0.05 0.05 0.05
Antitox 0.05 0.05 0.05 0.05
Guar gum 1.00 1.00 1.00 1.00
Proximate composition
Crude protein 451 451 448 452
Crude lipid 831 824 854 947
Crude ash 9.74 974 961 954
Moisture 848 840 800 849

144% crude protein, South America. *CJ Cheilledang Feed &
Livestock Research Institute, Su-won, Korea. *Norse LT-94®,
low-temperature dried fish meal, Norsildmel, Bergen, Norway.
‘MgSO0,.7H,0, 80.0; NaH,PO,.2H.0, 370.0; KCl, 130.0; Ferric ci-
trate, 40.0; ZnSO,.7H,0, 20.0; Ca-lactate, 356.5; CuCl, 0.2; AICI,.
6H,0, 0.15; Na,Se O,, 0.01; MnSO,.H,0, 2.0; CoCl,.6H,0, 1.0.
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Apparent digestibility of dry matter (%, ADCd)=
100-100 x (% of Cr,0, in diet/% of Cr,O; in feces)

Apparent digestibility of protein (%, ADCp)=
100-100 x (% of Cr,0, in diet/% of Cr,O in fe-
ces) X (% of protein in feces / % of protein in diet)

S7stx A

AR AL= o] vl 2= A BHEA| 2 H (completely randomized
design)o|| e} A A5}, BE APk SPSS (Version 24.0;
International Business Machines Co., New York, NY, USA)
Z23WE o]-85to] One-way ANOVAR F7 45 1Tt
glolE 7] f-2]2H= Duncan's multiple range test (P<0.05)
2 vla e e} B glolE = gt + #EH 2 mean + SD)
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Table 3. Growth performance, feed utilization and survival of Pacific white shrimp Litopenaeus vannamei (initial body weight, 1.20+0.01
g) fed the experimental diets for 6 weeks. The diets were added with graded levels of SSE by 0, 1, 2 and 4% (Con, SSE1, SSE2 and SSE4)

Dietary treatments FBW!' SGR? FCR? PER* Survival (%)
Con 2.88+0.40° 2.18+0.35° 2.75+0.56° 0.83+0.18° 63.0+3.21
SSE1 3.51+0.67% 2.65+0.45% 2.17+0.55%® 1.07+0.30% 72.2+20.0
SSE2 3.49+0.70% 2.63+0.50% 2.14+0.36® 1.06+0.19% 64.8+11.6
SSE4 4.08+0.46° 3.05+0.302 1.65+0.35° 1.380.26° 83.3£19.2

'Final body weight (g)=final mean body weight-initial mean body weight. *Specific growth rate (%)=[(log, final body weight - log, initial

body weight)/days]x100. *Feed conversion ratio=feed intake/wet weight gain. “Protein efficiency ratio=wet weight gain/total protein given.

SSE, shrimp soluble extract. Values are mean of triplicate groups and presented as mean+SD. Values with different superscripts in the same

column are significantly different (P<0.05). The lack of superscript letter indicates no significant differences among treatments.
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Table 4. Non-specific immune responses of Pacific white shrimp
Litopenaeus vannamei fed the experimental diets for 6 weeks. The
diets were added with graded levels of SSE by 0, 1, 2 and 4% (Con,
SSE1, SSE2 and SSE4)

Dietary treatments NBT! PO?

Con 2.49+0.35° 0.21+0.03
SSE1 2.67+0.26% 0.24+0.07
SSE2 2.79+0.85%® 0.20+0.04
SSE4 3.38+0.237 0.28+0.06

Nitro-blue tetrazolium activity (absorbance). 2Phenoloxidase ac-
tivity (absorbance). SSE, shrimp soluble extract. Values are mean
of triplicate groups and presented as mean+SD. Values with dif-
ferent superscripts in the same column are significantly different
(P<0.05). The lack of superscript letter indicates no significant dif-
ferences among treatments.
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Table 5. Apparent digestibility of coefficients (%, ADC) of dry
matter and protein of Pacific white shrimp Litopenaeus vannamei
fed the experimental diets for 6 weeks. The diets were added with
graded levels of SSE by 0, 1, 2 and 4% (Con, SSE1, SSE2 and
SSE4)

Dietary treatments ADCd' ADCp?

Con 53.9+2.9° 71.742.0°
SSE1 68.0+0.7° 84.1+0.62
SSE2 71.6+2.02 83.9+1.12
SSE4 71.440.82 82.0+0.5°

' Apparent digestibility coefficient of dry matter (%). >Apparent di-
gestibility coefficient of protein (%). SSE, shrimp soluble extract.
Values are mean of triplicate groups and presented as mean+SD.
Values with different superscripts in the same column are signifi-
cantly different (P<0.05).
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