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Tab. 1 Formulation and proximate composition of diets of each treatment group
% DW
ingredient positive control negative control test
fish meal 48 24 24
soybean 22.2 28.5 28.5
meat and bone meal 244 244
squid visceral meal 3 3 3
lecithin 2 2 2
fish oil 6 6 6
choline chloride 0.6 0.6 0.6
vitamin premix® 2 2 2
® mineral premix® 2 2 2
C° vitamin C° 0.1 0.1 0.1
calcium dihydrogen phosphate 0.3 0.3 0.3
attractant 0.3 0.3 0.3
4 methionine* 0.3
sodium alginate 3 3 3
cellulose 10.5 3.8 3.5
chemical composition
crude protein 46.55 46.51 46.71
crude fat 12.48 12.83 12.97
crude ash 10.88 11.13 11.11
s a. (g/100g): 0.14, 0.31, VBs 0.11, 0.34, 1.12, 0.33, 0.14, VB4, 0.06, 4.49,
K5 0.22, A 0.18, D5 0.03, E 0.66, 91.89. b. (g/100 g): 1.02, 1.09,
1.86, 13.32, 0.93, 0.01, 0.01, 2.10, 2.03,
5.00, 72.64. c. C . D. 5 s : (MET, s ),
(MHA, s ), , (CAP, Fluka); (TPA, Fluka),

(RES, , ).

Note: a. premix(g/100g): thiamin 0.14, riboflavin 0.31, pyrodoxine 0.11, DL Ca-Pantothenate 0.34, nicotinic acid 1.12, biotin 0.33, folic acid
0.14, vitamin B;, 0.06, inosito 4.49, menadione 0.22, vitamin A acetate (500 000 IU/g) 0.18, vitamin D; (500 000 IU/g) 0.03,
dl-alphatocopherol acetate (500 IU/g) 0.66, dextrine 91.89. b. premix(g/100g): cobalt chloride hexahydrate 1.02, cupric sulfate pentahydrate
1.09, ferric citrate 1.86, magnesium sulfate heptahydrate 13.32, manganous sulfate monohydrate 0.93, potassium iodate 0.01, sodium selenite
0.01, zinc sulfate heptahydrate 2.10, aluminum trichloride hexahydrate 2.03, sodium chloride 5.00, filler 72.64. c. L-Ascor-bate-
2-monohosphate (35%). d. methionine additive including crystalline L-methionine, MET (Adisseo, France); hydroxyl-methionine calcium,
MHA (Alimet, Novus International, Inc. Shanghai, China); cellolose-acetate-phthalate coated methionine, CAP (Fluka); tripalmitin-polyvinyl
alcohol coated methionine, TPA (Fluka) and resin coated methionine, RES (Eudragit II, Yuansheng Industrial Co. Ltd. Lianyungang, Ji-
angsu,China) , respectively.
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Tab.2 Effectsof supplementation of microencapsulation or crystalline methionine on digestive enzyme activities of juvenile cobia
n=3; X +SD; U'mg’

pepsin trypsin amylase
group
stomach liver intestine liver intestine
positive control 62.30+8.28" 230.91+70.83° 47.23£0.56° 2.02+0.70° 4.4240.83"
negative control 24.30+3.45¢ 469.25+23.31° 75.82+0.10° 1.96+0.62° 5.40£0.11°
MET 36.06+3.92° 560.39+215.05° 63.91£10.95" 1.67£0.55° 4.43+028"
MHA 35.43+4.14% 970.71+336.56 50.29+17.81¢ 1.65+0.58° 5.3240.32°
CAP 21.36+0.03 536.73+8.61° 86.10+15.27® 2.3440.39* 4.46+0.19*
RES 58.94+2.94 258.46+87.39" 81.58+12.57%® 2.2740.57 4.75+1.07°
TPA 19.62+12.94¢ 190.52+96.05" 100.62+7.13° 2.15+0.28* 4.75+0.83°
(P<0.05).

Note: Values in the same column sharing different superscript letters are significantly different (P<0.05).

*3 WREIRBEESHRNEL LY S SIBMMEEZKEETE D
Tab.3 Effects of supplementation microencapsulation or crystalline methionine on transaminase activitiesin liver and y-GT
activitiesin serum of juvenile cobia

n=3; X £SD
group B B GOT/GPT ~
/(U-mg H)GOT /(U-mg "YGPT /(U-mg™")y-GT
positive control 75.53+11.09° 25.87+11.02% 2.33+0.34° 21.01+2.55°¢
negative control 45.60+4.21° 23.86+0.86" 2.75+1.428° 22.88+4.95%
MET 161.06+37.03° 19.24+0.41° 8.35+1.75° 38.60+6.07"
MHA 43.02+1.68° 31.62+6.96™ 1.46+0.20° 19.65+4.03°
CAP 49.53+25.46° 27.96+14.40% 1.77+0.00° 30.66+4.43%
RES 65.26+32.52" 41.05+7.03" 1.54+0.53° 21.69+6.80°
TPA 228.60+53.51° 40.10+8.72° 5.69+0.10° 33.12+1.68"
: (P<0.05).
Note: Values in the same column sharing different superscript letters are significantly different (P<0.05).
(P>0.05); 3 h RES ATP , ( ) (
, CAP MHA (P<0.05); ) (
6h ; 8h MHA )s [26]
MET (P>0.05),
(P <0.05); 12 h ATP (271 RES
, MET RES (P <0.05) 5 )
Na® K'-ATP Segovia- Quintero ** g
05h 12 h Na® , MET (Oreochromis niloticus)
K'-ATP 3h  6h(P<0.05), 1h TPA CAP,
CAP MHA RES 12h Na® ,
K'-ATP , MET TPA , 24 h
, MET
3
CAP TPA 2
31 RES

b



114 18

x4 WREIRBEERVELELYEHENS". K-ATPEE LR B E ST
Tab.4 Effectsof supplementation microencapsulation or crystalline methionine on changes of Na“, K™-ATP enzyme activities
of juvenile cobia at the same time
n=3; X +SD; U'mg™

/h time after feeding

group

0.5 3 6 8 12
positive control 1.71£0.16* 1.14£0.19° 0.28+0.16" 1.56+0.44° 1.81£0.60°
negative control 1.27+0.36° 1.06+0.47 0.36+0.22° 1.84+0.33" 2.84+0.50"
MET 3.5140.95° 0.90+0.32°% 0.39+0.18° 1.25+0.10® 3.99+1.20°
MHA 1.08+0.10° 0.47+0.29" 0.45+0.08" 0.48+0.48° 1.92+0.42°
CAP 2.36+0.21° 0.32+0.22° 0.25+0.08" 1.47+0.14° 2.98+0.20%
RES 1.8240.25% 1.25+0.78" 0.23+0.09° 1.49+0.66" 3.45+0.37°
TPA 2.24+0.43° 0.98+0.19"° 0.37£0.01° 1.67£0.36" 2.79+0.57%

: (P<0.05).
Note: Values in same column sharing different superscript letters are significantly different (P<0.05).
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Tab.5 Effects of supplementation microencapsulation or crystalline methionine on changes of Na*, K*-ATP enzyme activities
at different time of juvenile cobia
n=3;x £SD; U~mg_1

/h time after feeding

group

0.5 3 6 8 12
positive control 1.71£0.16° 1.1440.19° 0.28+0.16° 1.56+0.44" 1.81+0.60°
negative control 1.27£0.36" 1.06+0.47" 0.36£0.22° 1.84+0.33° 2.8440.50°
MET 3.51+0.95° 0.90+0.32° 0.39+0.18° 1.254+0.10° 3.99+1.20°
MHA 1.08+0.10° 0.47+0.29° 0.45+0.08" 0.48+0.48° 1.9240.42°
CAP 2.36+0.21° 0.32+0.22¢ 0.25+0.08¢ 1.47£0.14° 2.98+0.20°
RES 1.82+0.25" 1.25+0.78" 0.23+0.09° 1.49+0.66° 3.45+0.37°
TPA 2.24+0.43" 0.98+0.19%¢ 0.37£0.01¢ 1.67£0.36™ 2.79+0.57*

(P<0.05).

Note: Values in same line sharing different superscript letters are significantly different (P<0.05).
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Effect of supplementation microcapsule or crystalline methionine in
dietson related enzyme activity of cobia (Rachycentron canadum)

CHI Shuyan, TAN Beiping, DONG Xiaohui, YANG Qihui, LIU Hongyu, XU Yuena, HUANG Hongyan

Laboratory of Aquatic Economic Animal Nutrition and Feed, Guangdong Ocean University, Zhanjiang 524025,
China

Abstract: The present study was conducted to compare the effect of microcapsule methionine or crystalline me-
thionine in low-fishmeal diets on protein metabolism and digestive enzyme activities in cobia (Rachycentron ca-
nadum). Seven iso-nitrogen and iso-lipid diets, including fishmeal (positive control), low-fishmeal (negative con-
trol) and five types of methionine supplementation of crystalline L-methionine(MET), hydroxyl-methionine cal-
cium(MHA), cellolose-acetate-phthalate coated methionine(CAP), resin coated methionine (RES) and tri-
palmitin-polyvinyl alcohol coated methionine(TPA), respectively were prepared to investigate utilization of coated
and crystalline methionine in intestine of juvenile cobia. Each treatment was randomly assigned to triplicate
groups of 20 fish with initial weight of (5.40+0.07) g per aquarium. Fish were maintained in flow- through aquaria
for eight weeks at water temperature ranged from 29  to 31 . The results showed that trypsin activities of in-

testine of fish fed microcapsule methionine were significantly higher than those of fish fed crystalline methionine
and the positive control diet(P<0.05). Compared to positive and negative groups, fish fed the diets with MET and
TPA had significant difference in liver GOT activities (P<0.05). After feeding 0.5 h, Na“, K'-ATP activities in
intestine of fish fed MET were significantly higher than those of fish in other groups (P<0.05). After feeding 3 h,
Na', K'-ATP activities of fish fed RES and positive control diet increased and was higher than those of fish fed
CAP and MHA, and those activities of fish fed positive control diets and microcapsule methionine were signifi-
cantly higher than those of fish fed MHA and MET after feeding 8 h (P<0.05). It could be concluded that cobia fed
low fishmeal diet with crystalline methionine could improve their metabolism of amino acid and synthesis of pro-
tein. Microcapsule could contribute to controll methionine release in intestine and enhance the activities of intes-
tinal protease. [Journal of Fishery Sciences of China, 2011, 18(1): 110-118]

Key words: Rachycentron canadum; methionine; microcapsule; digestive enzyme;, protein metabolism enzyme
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