J. Aquaculture

Vol. 21(3), 184-189, 2008 N ‘”e& gr5 oAl ere|n|
=6§ Journal of Aquaculture
‘%*4 > ©OKorean Aguaculture Society

ARl wkE Z}e) - Litopenaeus vannamei 2=3}713+2]
trypsin 2432} vidE

A%, e, e, 454, o)

o =]
SR ST, (AsSAs dTAlE, el

Trypsin Activity in the Digestive Organs and Gastric Evacuation Rate of
Litopenaeus vannamei at the Different Rearing Water Temperatures
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Tryptic enzyme activities in the digestive glands (hepatopancreas) and digestive tracts of Pacific white shrimps
Litopenaeus vannamei were assayed at three water temperature regimes. At 26°C, trypsin activity in the hepato-
pancreas was 200% higher than at 23°C and 300% higher than at 20°C. The highest foregut trypsin activity levels
showed no significant difference in the temperature regimes, but the time between peaks in foreguts and midguts
shortened at higher temperature. In the midgut, the level of enzyme activity was highest at 26°C regardless of the
amount of ingested feed. The ratio of foregut and/or midgut dry weight to the body wet weight indicated feed
movement through the digestive track directly and gave accurate account about the feeding mechanism. Maximum
feed ingestion in the foregut was equivalent to 0.6% of the body weight (wet weight) at 23°C, 0.4% of the body
weight at 20°C, and 0.5% of the body weight at 26°C. In view of the temperatures chosen for this study, although
maximum ingestion was observed at 23°C, the shrimps showed highest enzyme activity, but lowest feed retention
time at 26°C and lowest enzyme activity, but highest retention time at 20°C.
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M B2 A7) A& =)o} Lrl(Wyban et al., 1995; Vargas-Albores et
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o3l s o]l ®Eskal S tH(Holthuis, 1980). -F-eluike] Al o] A Hx= H-9'H wojolgol ¥t A= 719] gl Aot
22 2003 A71A] T3} Fenneropenaeus chiensis’} 552 ©] Trypsin?} chymotrypsine A7 ZHE1elA] 0] =& o)
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Fig. 1. Linear relation between dried digestive tracts (foregut and
midgut) and wet body weight of Litopenaeus vannamei.

(F.W -+ MW, = 23ft0] 4l gele] s} 23]
(E.W + MW= Al o] B4 143 F42) 7.

Trypsin 4 HEE

Ho g F 308 183 QAT ARE A 0E Ale-E
g Agsto] 2, A, 8 2Ea wiEES sk
B4 Axsle] FPFEHoR 7 NAME R S SISIth(Drossou,
personal corresponding). Z} ¥ & Tris-HCl £ (0.1 M
hydroxymethyl aminomethan, 0.02 M CaCLH,O, MerckA},
HCI, pH 8.0) 500 uLE 37} 3 5 wilsted, 4°C, 4110 gollA]
60:-7F LB 3ol A 9S50 uLA microplateol] 3HHE:
o F 533 0.2nmol2] Na-benzoyl-L-arginin-4-methyl-
coumarinyl-7-amid (BZ-ARG-AMC - HCI, Bachem Ltd.; 0.5%
DMSO, Merck Ltd.) 7]2-&95 250 uL¥ A5 5310
microplate reader (Fluoroskan Ascent FL, Thermo Co., Ltd.)
2 30°CellA] 2087t 7R § -, 1 7 0% 53] 73]
B trypsing] BHOR Soic B4 BPE 1 B
HsFE 7149 el ko R FEAISHSItHhydrolysed
MCA nmol/mg/min£standard error). Z7JA] extinction< 380

nm, emission= 440 nm$it}.

SAHXzE|

ol dF &} Aol st Holu]ge #3}o] one-way
ANOVAR 745 ¢ & 7} A8712] 5-2)1435 Turkey’s honest
significant test® 773} Statistika 5.0, Germany, P<0.05)
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0.22 g, 0.23 g7 0.26 g°] ST HITE 2R o o]
AF TS 0.88+0.22 g (23°C), 0.72£0.05 g (20°C) 1#] 3L 26°C

Table 1. The mean food consumption during one hour feeding
time. Food consumption (FC) was compensated with natural loss
in experiment tank. Same alphabet in figures means statistical not
significance (ANOVA, Turkey’s honest significant test, P<0.05)

1h
(meant£S.D)
FC (g) 20 0.72+0.05"
FC (2) 23 0.88+0.22°
FC(g) 26 0.62+0.11°

Temperature (°C) natural loss (g)

0.22
0.23
0.26

0.7

[—foretmidgut/bodyweight
0.6 ——foregut/body weight

05 —a— midgut/body weight 20°C
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0.3 | \§
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Fig. 2. The variation of weight rate of digestive tracts (dried foregut
and midgut weight to wet body weight) of Litopenaeus vannamei
under different rearing temperatures. Feeding schedule was 1 hour.
Error bars indicate standard error.
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= 0.62+0.11 g& AFSISI. ASH APt 2 2
off w2 Ho JFZE F2/do) 9l Ao ettt (P>0.05).
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AF 3083 H119) HIEE 0.39+0.02%F 7= oM, 14]
Aol 3243 DojAXx 0.26+0.04%2 LEREIL 7A1 7o
= 0.1240.01%% Z4skdt. 78 e 4291 26°C 77kl
A L] 749 Hol F 1AIRE F 0.32+0.02%% Huu] &
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of o]zl o FAo] HlE-2 A7k} 2417kl 0.18+0.02%%
Hojpl &S Bl O F AEH R 7Hadte] sAH el
0.11£0.06%% 71 =313t}

20°C 1XNZHAL, 23°C 30%- § “18]aL 26°C 1A 7H Hohgks
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GER 50%= 20CT-llAl SAIRMAY, 23°Cr273tellx= 2A17F
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717, A SgelM 2 trypsind/d W3HE WA (Fig. 3),
EEelA ] Astaa G 0] 275 =4 VRt
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Table 2. Gastric evacuation rate (GER) of shrimps Litopenaeus vannamei. All unconsumed food was collected after 1 h of feeding from

the 1 h to 30 h groups

Temperature (°C) 0.5h l1h 2h 3h 4h 5h 6h Th 23 h 30h
20 0 21 23 39 50 86 88 88 89

((](EOI){ 23 0 12.5 50.1 56.8 61.1 72.1 90.6 96.2 98.4 100
26 0 575 72.9 734 95.4 100 - - -

2500

Trypsin activity
(hydrolysed MCA nmol/mg/min)

0 051 2 3 4 5 6 7
Time after feeding (hr)

Fig. 3. The trypsin activity in hepatopancreas, foregut and midgut of
Litopenaeus vannamei under different rearing temperatures. Feeding
schedule was 1 hour. Error bars indicate standard error.

trypsin@/d> Sk} s WS AEE Belon o]
T 11 %o] A4 o] vhers k] W)t nkgt
AOF VeRTE, 2ol the 1ol M 9] trypsingd o]
A= 26°CollA] 2218481 nmol/mg/min$} 0™ 23°Ce] -9+
1470495 nmol/mg/min, “12]31 20°Co|A= 800+81 nmol/mg/
min® 7] 5E It A7 elA1 2] trypsind/dS- 2 2ol &
thzte] 300 nmol/mg/min ¥} 340 nmol/mg/min AJ0] = EA|8k
7 z10)5 Holx]| ¢kgkoL} (ANONA, P<0.05) Hthgtel o=
© AR 0] =555 wEA e 26 Collx]= Ho)Ad
F 30, 23°CollM= 1AIZE 18] AL 20°CollM = 1417 3417
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2= AlZH(Moore, 1977), To] 7Fssh E4o] 9] B 43}
S A=t A= AJZH(Wilcox and Jeffries, 1974; Bayer
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o] wlo] JH7} o] Fojxlom A% Hol Aol wE A3}
"4 G AEA7] 7R Fa 7 Ao R YERT
(unpublished data). A5 % o]7} el wi= AIRF 55 o]
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