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Tab. 1 Ingredient and nutritional composition of experimental diets(%)

Ingredients Control ~ Crystal methionine Encapsuled methionine MHA MHA-Ca
Fish meal 3.00 3.00 3.00 3.00 3.00
Soybean meal 40.00 40.00 40.00 40.00 40.00
Cotton meal 8.00 8.00 8.00 8.00 8.00
Wheat middling 27.80 27.70 27.6 27.69 27.68
Rice bran 8.00 8.00 8.00 8.00 8.00
Wheat bran 7.10 7.10 7.10 7.10 7.10
Soybean oil 2.50 2.50 2.50 2.50 2.50
. . 2.00 2.00 2.00 2.00 2.00
Calcium dihydrogen phosphate
0,
60% . . 0.40 0.40 0.40 0.40 0.40
60% Choline chroxide
1
. . 0.60 0.60 0.60 0.60 0.60
Mineral premix
2
L. . 0.60 0.60 0.60 0.60 0.60
Vitamin premix
. Lo 0.10
Crystalline methionine
. - 0.20
Coating methionine
MHA 0.11
MHA-Ca 0.12
Nutrition composition
Crude protein 32.33 32.30 32.30 32.29 31.88
Crude fat 5.78 5.98 5.17 5.17 5.34
Crude ash 7.62 7.89 7.40 7.81 7.73
Methionine 0.48 0.58 0.58 0.58 0.58
Lysine 1.77 1.77 1.77 1.77 1.77
o 1. (mg or g/kg ): I, 0.4 mg; Co, 0.1 mg; Cu, 4 mg; Fe, 150 mg; Zn, 80 mg; Mn, 20 mg; Se, 0.1 mg; Mg,
100 mg; ,3.539 g; 2. (mg or IU/kg ): VA, 60001U; VBI1, 15 mg; VB2, 15 mg; VB3, 30 mg; VBS, 35 mg;
VB6, 6 mg; VB12, 0.03 mg; VC, 200 mg; VD3, 2000IU; VE, 50 mg; VK3, 5 mg; , 200 mg; , 3 mg; ,0.2 mg

Note: 1. Ingredient of mineral permix (mg or g/kg diet): I, 0.4 mg; Co, 0.1 mg; Cu, 4 mg; Fe, 150 mg; Zn, 80 mg; Mn, 20 mg; Se, 0.1 mg;
Mg, 100 mg; zeolite power, 3.539 g; 2. Ingredient of vitamin permix (mg or g/kg diet): VA, 60001U; VB1, 15 mg; VB2, 15 mg; VB3, 30 mg;
VBS, 35 mg; VB6, 6 mg; VB12, 0.03 mg; VC, 200 mg; VD3, 2000IU; VE, 50 mg; VK3, 5 mg; inositol, 200 mg; folic acid, 3 mg; biotin, 0.2 mg
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2 11.4% 11.8% 12.2%(P<0.05),
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*2 TREBAESEHIEEE KRN
Tab. 2 Influence of diets with adding crystal methionine, encapsuled methionine, MHA and MHA-Ca on growth of Jian carp
Index Control Crystal Met Encapsuled Met MHA MHA-Ca
Survival ration (%) 100.0 100.0 100.0 100.0 100.0
Weight gain (%) 343.51+24.40° 350.77+21.44*  382.80+12.73° 384.02+13.56° 385.5+7.7°
FCR 1.58+0.10° 1.55+0.11° 1.42£0.05° 1.42+0.12° 1.41£0.03°
PER 1.79+0.14* 1.83+0.11° 2.00+0.07° 2.00+0.10° 1.99+0.05"
VSI 8.94+0.44 8.19+0.11 8.26+0.81 8.86+0.23 8.28+0.64
HSI 1.60+0.12 1.44+0.21 1.48+0.20 1.32+0.23 1.42+0.11
: (P<0.05);
Note: Values in the same row with different letters are significantly difference (P<0.05); the same applies bellow
2.2 , MHA 1h
3 , MHA , lh  2h ,
(P<0.05), MHA-Ca 3h ,
(P>0.05); , MHA
(P>0.05) ; ,
2.3 MHA-Ca

2h

3h
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*3 TRMXEREE RN A K5
Tab.3
Jian carp (%)

Mg GEE)

Influence of five diets with adding crystal methionine, encapsuled methionine, MHA and MHA-Ca on the nutrition composition of

Index
Control Crystal Met Encapsuled Met MHA MHA-Ca
Moisture 77.98+0.41 77.88+0.50 78.10+0.43 78.14+0.14 78.19+0.47
Crude protein 19.30+0.13% 19.42+0.24° 19.17£0.27% 18.73£0.13" 18.91£0.53%
Crude fat 1.04+0.05 1.22+0.06 0.90+0.11 1.16+0.07 1.07+0.05
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EFFECTS OF DIFFERENT FORMS OF DIETARY METHIONINE ON THE
GROWTH AND FREE AMINO ACIDS IN SERUM OF JIAN CARP

SHAN Ling-Ling"?, LI Xiao-Qin"*** ZHENG Xiao-Miao', ZHAO Xin-Xin' and LENG Xiang-Jun"*?**

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Freshwater

Fishery Germplasm Resources, Ministry of Aquaculture, P. R. China, Shanghai 201306, China; 3. Shanghai Engineering Research

Center of Aquaculture, Shanghai 201306, China; 4. Shanghai University Knowledge Service Platform, Shanghai Ocean University
Aquatic Animal Breeding Center (ZF1206), Shanghai 201306, China)

Abstract: In the present study, a methionine-eficient (0.48% methionine) diet was formulated as control. Crystal me-
thionine, encapsulated methionine, methionine hydroxy analogue (MHA), and methionine hydroxyl analog calcium salt
(MHA-Ca) were added separately into the control diet to form four experimental diets with the methionine level at
0.58%. Jian carp with an initial body weight of 8.6 g were fed with these five diets and their growth rates were compared
after eight weeks. The weight gain (WG) of the control group, crystal methionine group, encapsulated methionine group,
MHA group and MHA-Ca group were 343.51%, 350.77%, 382.80%, 384.02%, 385.59% respectively; the feed conver-
sion ratios (FCRs) of the five groups were 1.58, 1.55, 1.42, 1.42, 1.41 respectively. Compared to the control group, the
WG increased by 11.4%, 11.8%, 12.2% in the encapsulated methionine group, the MHA group and the MHA-Ca group
respectively (P<0.05); the FCR decreased by 10.1%, 10.1%, 10.8% respectively (P<0.05). However the growth was not
affected by the addition of crystal methionine. There were no significant differences in the muscle moisture and crude
fat contents between the five groups. The crude protein content in the muscles from the MHA group was significantly
lower than that from the crystal methionine group. The free essential amino acids (FEAA) in the serum peaked at the
first hour after feeding for both the crystal methionine group and the MHA group, which was one hour earlier than the
control group. The serum FEAA of the encapsulated methionine group reached the maximum around the same time as
the control group. The serum FEAA of the MHA-Ca group was observed to peak three hours after feeding. These results
indicated that the growth of Jian carp could be improved by the addition of dietary encapsulated methionine, MHA, and
MHA-Ca, but not crystal methionine.

Key words: Jian carp; Crystal Met; Encapsulated Met; MHA; Growth; Serum free amino acids



