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Effects of Wheat gluten and Steaming Treatment on Water Stability
of Extruded Shrimp Feed

Jae-Sik Kim
Department of Fermentation Biotechnology, Kyungpook National University, Daegu 702-701, Korea

This study was carried out to improve water thestability of extruded shrimp feed. Three types of extruded shrimp
feeds which were control diet (no steaming, no wheat gluten), steaming treated diet and steaming treated diet con-
taining wheat gluten were prepared to using the pilot scale extruder. Comparing with the water stability values of
two types of extruded shrimp feed, Steamed shrimp feed containing 4% (w/w) wheat gluten showed on 1 after 48
h was better than the control diet (no steaming, no wheat gluten) of which water stability value was 4. Also
Penaeus chinensis fed on the steamed feed showed good body weight gain (237%) and feed efficiency (16.7%)
compared with body weight gain (151%) and feed efficiency (12.8%) of control diet in the feeding trial for 50
days. Briefly, the extruded shrimp feed has more efficient water stability on below 1, and recommendable wheat
gluten content and steaming time were 4~8% (w/w) and 5~ 10 minutes.
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X arginine, methionine, valine, threonine, isoleucine, lysine,
histidine, phenylalanine, tryptophan 5 107F4] ©}¥] a7
by Basiivt 3 RYAle= A 24 2484 Fe
ZHES 275 AR °F 0.5% H7FEe | HH Ao
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Horeta B e-o] A A FEEE BIAEY
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FEEle] AR el FEe] AVIHA 2zkezt BARE &
g Al Fo] glem, o]E siAl B thgsta BaatA
B 2 Ae AbE7 =l govm A7t He 4 9
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A RE, i AL 9 A9 §EE RS B A %, 98
AR Fo) A B B4 B A% BEE T OUsHKim
1996).
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Table 1. Artificial shrimp feed composition for testing of water
stability and rearing of Panaeus chinensis, P. chinensis

Ingredients ¢/100g dry diet
White fish meal' 40
Squid meal® 10
Shrimp powder’® 5
Brewer’s yeast powder*

Defatted soybean meal® 15
Wheat gluten® 4
Wheat flour’ 6
Fish soluble® 4
Vitamin mixture’ 3
Mineral mixture'’ 3
Cod liver oil" 4
Proximate analysis

Crude protein 51.7
Crude fat 9.3
Crude ash 14.5
Carbohydrate (containing crude fiber) 24.5

'Koryo Co., Seoul, Korea

*Saehan Co., Donghae, Korea

3Sopropeche, France

*Oriental Brewery Co., Seoul, Korea

*Samyang feed Co., Inchon, Korea

®Sungpoong Co., Seoul, Korea

"Dachan wheat flours Co. Inchon, Korea

¥Sopropeche, France

Contains (as mg/100g in dry diets): p-Aminobenzoic acid, 15.50;
Biotin, 0.63; Inositol, 630.80; Niacin, 63.08; Ca-Pantothenate, 94.62;
Pyridoxine-HC], 18.92; Riboflavin, 12.62; Thiamine-HCl, 6.31; Cyano-
cobalamine, 0.13; Folic acid, 1.26; Choline-HCl, 946.20; Menadione,
6.31; a-Tocopherol, 31.54; B-Carotene, 15.14; Calciferol, 1.89; Na-
Ascorbate, 3154.00

"Contains (as g/100g in dry diets): K;HPO4, 1.16; Cas(POy),, 1.58;
MgSO,7H;0, 1.76; NaH,PO,-2H,O

"Ewha fat industry Co., Busan, Korea
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(diet 3) 5 Al 7EXe] Al&rol] e o8k A AlEE
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Fig. 1. Water stability of artificial shrimp feed showing steaming
and wheat gluten effect

PWater stability index was as belows;

0=Strictly not broken, not swollen.

1=Not broken, slightly swollen, particles were not dispersed when
the feed cut with knife.

2= Slightly swollen, particles were dispersed when the feed cut with knife.
3=Considerably swollen, having very soft structure and remaining
an appearance of pellet.

4=Strictly broken, could not find out an appearance of pellet.

4

———— Diet 1 (Wheat Gluten 4%)
....... O~ Diet4 (Wheat Gluten 8%)
34 |——-w—- Diet5 (Wheat Gluten 12%)
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N
\
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Time (hours)

Fig. 2. Effects of wheat gluten content on water stability of extruded
shrimp feed.
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Fig. 3. Effects of steaming time on water stability of artificial shrimp feed.
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Table 2. Feeding test" of steamed shrimp feed with wheat gluten

Diet No Body weight (g)” Survival  Weight Gain® ~ Feed FE”

‘ Initial Final rate (%) (%) intake® (g) (%)
Diet 1 (No wheat gluten, No steaming) 1.81+0.56 4.55+1.20 75 151 21.4 12.8
Diet 2 (No wheat gluten, Steaming) 1.92+0.72 5.01x1.33 85 161 24.4 12.7
Diet 3 (Wheat gluten added, Steaming) 1.72+0.39 5.79+1.35 85 237" 24.3 16.7"

DJuvenile P. chinensis was used to investigate effect of steamed artificial shrimp feed on growth of shrimp. Feeding test was done for

50 days.
YData were presented as means+SD

9% Weight gain (WG)=(Final body weight-Initial body weight/Initial body weight)x100

“Feed intake: g dry diet/on prawn (for 50 days)

JFeed efficiency, %=Weight gain (g)/Feed intake (g) as dry matterx100

*p<0.05
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Fig. 4. Weight gain of Shrimp, P, chinensis fed with steaming-treated
shrimp feed containing wheat gluten for 50 days.
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