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The tryptic enzyme activities from hepatopancreas, foregut, midgut and feces were examined to optimize the
feeding method in whiteleg shrimp, Lifopenaeus vannamei. The highest tryptic enzyme activity was found in
hepatopancreas. The enzyme activities of hepatopancreas were 4 times higher than those of foregut per mg dry
weight at 30 minutes feeding. Post feeding period, the activities of hepatopancreas increased continuously up to
30 hours after feeding. Trypsin activities of foregut showed about 3 times higher than did those of midgut. Average
activity of foregut reached the pick with 303168 (mean+SE) nmol/mg/min at two hours after feeding and kept the
activity up to 4 hours after feeding and thereafter the activity decreased. Average tryptic enzyme activity of midgut
increased to 96+26 nmol/mg/min up to two hours after feeding and it decreased to 52+17 nmol/mg/min at five
hours after feeding eventhough the gastric evacuation rate was still 50% by then. Foregut clearance occurred in
30 minutes after feeding and midgut weight increased up to 2 hours after feeding. Also we found that the maximal
food ingestion in foregut was equivalent to the average 0.3% of its body weight by 30 minutes after feeding. Up
to 5 hours after feeding, the weight ratio of midgut to body weight reduced, but still the weight ratio of foregut
to body weight kept the similarity until then. These indicated that the tryptic enzyme activity and the clearance
rate are different among the digestive organs and between forgut and midgut during the post feeding period in
whiteleg shrimp.
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Fig. 1. The lineal relation between relative fluorescence and MCA
concentration as a standard value.
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Fig. 2. Simple external anatomy of a shrimp (www. Sci.tamucc.edu).
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THhydrolysed MCA nmol/mg/min). <73 A] extinction 380 nm,
emission< 440 nm3Ath. B4 4] (standard curve)y2 7-amino-
4-methylcoumarin (BachemAP) 0.5 mg= 100 pl dimethylsulfoxide
fqo)) Fo] Tris-HCl 8902 34 31y 7 gz =3
< sHtHFig. 1).
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Fig. 3. Linear relation between dry hepatopancreas weight and wet
body weight of whiteleg shrimp, Litopenaeus vannamei.
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Table 1. Food intake during one hour feeding time and trypsin activity in feces. Control means artificial pellet in same experimental
condition (20 Liter tank, aeration) without shrimps. Food intake was compensated with natural loss in experimental tank. BW=wet body
weight, FC=the amount of food ingested by 5 shrimps, GER=gastric evacuation rate

Control 0.5h lh 2h 3h 4h 5h 23 h 30h
Mean BW 9.7+1.0 10.80.6 9.8+1.3 10.8£0.8 10.3x1.7 10.2+1.4 10.6+2.5 8.5+2.3
Supplied food in g 2 2 2 2 2 2 2 2 2
Remained food in g (after 1h) 1.78 1.52 1.19 1.26 1.23 1.11 1.20 1.23 1.13
FC (F1=0.89) 043 0.72+0.05
GER (%) 0 21 23 39 50 86 89
Feces in dry weight (mg) 2.5 9.5 18.3 133 7.1 9.8 21.1 5.1
Trypsin in feces (nmol/mg/min) 83.4+2.1 344445 12.6x1.5 121.0£6.7 81.6%1.5 21.4+£13 11.2+1.2 21.4+1.1
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Fig. 4. The weight ratios of each part of freeze-dried gut (fore and mid
gut) to the total wet body weight of whiteleg shrimp, Litopenaeus van-
namei, according to the time after feeding at 20 °C. Feeding sched-
ule was 1 hour. Error bar indicates standard error.
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Fig. 5. Tryptic enzyme activities in digestive organs, hepatopancreas,
foregut and midgut of Litopenaeus vannamei after 1 hour feeding at 20°C.
Error bar indicates standard error.
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