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Tab. 1 Diet composition and nutrients content

J&4Y ingredients(g-kg1)

205 groups

0 20 40 60 80 100

S8 TE [ intact protein 711. 1 568. 9 426. 7 284.4 142. 2 0
Fif# & 5 protein enzymatic hydrolysates 0 142. 2 284. 4 426.7 568. 9 711.1
VEH starch 220. 8 220. 8 220. 8 220. 8 220. 8 220. 8
KB soy oil 10.0 10.0 10.0 10.0 10.0 10.0
£ fish oil 28.0 28.0 28.0 28.0 28.0 28.0
B — 45 Ca(H; POy 22.3 22.3 22.3 22.3 22.3 22.3
WIBH premix! 6.5 6.5 6.5 6.5 6.5 6.5
JB5% choline 1.3 1.3 1.3 1.3 1.3 1.3
41 % nutrient content (%)2

#MEH crude protein 32.0 32.0 32.0 32.0 32.0 32.0
HIBHS crude lipid 5.0 5.0 5.0 5.0 5.0 5.0
w3 + wb 2.0 2.0 2.0 2.0 2.0 2.0
MK Ay ash 4.4 4.4 4.4 4.4 4.4 4.4
&M Lys 2.0 2.0 2.0 2.0 2.0 2.0
EEH B Met 0.9 0.9 0.9 0.9 0.9 0.9
¥ AP 0.6 0.6 0.6 0.6 0.6 0.6

E: 1 BEXRALER, 2R NRCAODMERFE, 2. HIBN MK BERMERM & EREERLNUETE, H R,

w3+ wb BT IR IE NRC(1993) 18 B R &

Notes: 1. Mineral and vitamin premix, reference NRC(1993) nutriment requirements of carp; 2. crude fat, ash, lys and met

contents counted according to raw material measured value; w3 + w6 essential fatty acids contents counted according to NRC (1993)
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Tab. 2 Effects of VPEH on growth performance

2H B groups 0 40 60 80 100

YIHE (g) initial body weight 9.2%0.12 9.2%0.0% 9.2%0.12 9.2%0.1* 9.2%0.0* 9.2%0. 0%
K H (g) final body weight 25.5+0, 3b 28.9%0.5 29.4%0. 42 29.0%0.5 25.60,5b 23.1%0.5¢
W (g) weigh gain 16.3%0.2b 19.7%0. 42 20.2%0. 32 19.9%0. 32 16.4%0. 3 13.9%0. 3¢
17 4L Z ¥ feed conversion rate 2.4%0.0b 2.110. 0% 2.1£0.0¢ 2.2+0.04 2.3%0.0¢ 2.5%0.0%
HH P E productive protein value 19.0+0.1°  22.7+0.3* 22.5+0.2° 21.4+0.3® 19.4+0.3° 18.1+0.2¢4

& i BT #R productive fat value 103.1£0.5¢ 114.3+1.2° 124,2+1.1> 123.3+1.3> 133.9%+1.3* 135.3%1.0%
KA P A productive ash value 25.2+0.2¢ 29.8%0.4® 30.4%0.2° 29.5+0.4b 29,.1%0.4° 28.0+0, 24

E: AAIPAREBRTFRESEREE P<0.05,TH

Notes: The different superscripts in the same column means significant difference (P<C0. 05),the same as the follows
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Tab.3 The effects of VPEH on hepatopancreas and intestine development

20 51| groups 0

B (g) intestine weight

145 ¥ intestine index

% E B (%) intestine protein content
FFiBE L (g) hepatopancreas weight
FF 48 ¥ hepatosomatic index

FREASRCD

hepatopancreas protein content

2.78%0.10° 2.90+0.16* 3.00*0.10* 3.07%0.13* 3.01%0.14>

40 60 80 100
0.66+0.03° 0.81+0.04> 0.81+0.04> 0.77%+0.03> 0.68*0.04° 0.60%*0,03¢
2.92+0.14% 2,95+0.18r 3.07%0.14* 3.00%0.23 2,90*0.32b 2.89+0.19b
4.92+0.23= 5.07%0.10° 6.39%0.14¢ 8.18%0.29* 7.67+0.18® 6.76%0.21°
0.63%0.04c 0.78%0.04> 0.79%0.03* 0.79%0.04> 0.71%+0.06> 0.63*0.03°

3.03+0. 14>

12.56+0.25° 13.01%0.13° 14.04%0.36Y 15.21+0.53* 14.04%0.39% 13.76+0. 35b

E: Mk =HE X100/45E; FAHEH=FRERR X100//4A %

Notes: intestine index= intestine weight X 100/body weight; hepatosomatic index = hepatopancreas weight X 100/body weight
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Tab.4 The effects of VPEH on enzymes activities of intestine

¢ 51 EHM (pgeg !l min~1) B (mL g™ 1)

PR B (mg g™ 1) Na* ,K*-ATP B§(umol-g~1+-h~1)

groups protease lipase AKP Na* ,K*-ATPase
0 910. 36 = 18. 022 2957, 65 + 84, 85¢ 12.13£0. 314 910.13+27. 30°
20 896.25+9, 102 3407.30 £ 75, 442 14.31£0. 29 955, 93 + 31, 51zb
40 888. 14 +13. 672 3449.31+32.33 15.70£0. 432 963. 37 + 26, 81
60 884, 89 + 15, 34» 3416.92 + 37. 962 15,95+ 0. 392 957. 60 £ 12, 02
80 792.11 14, 52 3175. 76 + 40. 36> 13.29%0.1¢ 959.51 %17, 73b¢
100 689. 19 * 29, 04¢ 3090.18 +79. 59 12. 02 £ 0. 664 906. 6 £ 20, 92¢
BREANBEEREAREYWGRD ., HEP<0.05,

IR EWEEA A M, B L AET
. 40 M 60N HMBTHEERERTEES
;R EAAMTHESH ;60 0 A iHgsE
BERTHES4: ZBEAM 100% HEEA
HEE:ZBREALNERSERER THES

2.4 MRBHNIANSEXESREINOLERE

BE & WEAR TR 1 L T, B R A R B
¥ I I 20 B T+ (P<<0. 05) , K343 B 3% 60 %
SONEHTRE: MINAEEBENE LART
[ (% 6),
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Tab.5 The effect of VPEH on the fold height of intestine

20 51| groups BB (um) foregut

1 (um) midgut J& B (um) hindgut

0 541. 0+ 4. 8¢
20 581.5+11.9°
40 633.09. 0°
60 641.0£10. 6*
80 608.5 = 6. 81P
100 573.0%6. 8°

313.0+6. 04 467.5%10. 0

324%7.1¢° 425.0+8, 70
341.0+4.8b 412.0+3. 7>
358.0£8.6* 373.0%13.3°
335.0+3.83b 343.5+8, 94
319.5+8, 4 319.5£5.0¢
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Tab.6 The effect of VPEH on GOT activities and plasma ammonia levels

2R | PR REA R A S (AA-g ™ emin™1) MAAEEAEEE(AAg  emin™) 1l &9 BE (emol-L~1)
groups hepatopancreas GOT activities muscle GOT activities plasma ammonia
0 7183, 70 £ 224, 48¢ 7143, 74 + 234, 66P 636. 21 + 14, 33¢
20 7546, 85 £ 245, 84° 7929. 82 + 246, 77 655, 28 * 21. 46¢

8047. 38 + 393. 82
7868. 64 + 257. 61*
6719. 59 +282. 17>
6860. 72 = 297. 84>

694. 48+ 88, 21be
781. 35+ 119, 08°
1134. 68 = 39. 15*
1228. 97 = 28. 84*

40 8689. 82 + 128, 36

60 8958, 23 £ 107. 44*

80 9177.63 £119. 102

100 9163. 16 £ 140. 822
3 i
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Effects of vegetable protein enzymatic hydrolysates on growth,
hepatopancreas and intestine development, digestive enzymes of
Jian carp (Cyprinus carpio Var. Jian)

FENG Lin"?, YANG Yi', ZHOU Xiaoqiu"?, JIANG Jun"?, LIU Yang'
(1. Institute of Animal Nutrition, Sichuan Agricultural University, Ya’'an 625014, China

2. Key Laboratory for Animal Disease-Resistance Nutrition of China Ministry of Education, Ya’'an 625014, China)

Abstract: To obtain the function and eligible application of vegetable protein enzymatic hydrolysates
(VPEH) ,900 carps with an average initial weight of (9. 18+ 0. 21) g were divided into 6 groups, fed
diets which were formulated with VPEH 0, 20% ,40% ,60% ,80% ,100% of intact protein respectively
for 60 d. The results indicated that when the VPEH in diet protein is 40%, the weight gain, feed
intake, protein and ash productive values are higher than those of other groups, the feed conversion
ration is lower. Intestinal weight and folds height, lipase, alkaline phosphatase and Na* ,K*-ATPase
activities enhance with VPEH levels increasing, until to 60% (P<C0. 05). When VPEH is over 60%,
the weight gain, protein and ash productive values, enzymes activities and folds height of intestine
decrease, while the glutamine-oxaloacetate transaminase in hepatopancrease, ammonia level in plasma
and lipid productive values increase (P<C0.05). It suggested that VPEH could promote Jian carp
(Cyprinus carpio Jian) growth, hepatopancreas and intestine development, decrease feed conversition
rate and when we add VPEH 42.25%, 44.57% in the diet respectively, the Jian carp’s growth and
feed gain achieve the highest level. The study first described the effects of VPEH in the new species
Jian carp’s diet, and investigation of the suitable addition in Jian carp diet.

Key words: Jian carp ( Cyprinus carpio Var. Jian); protein enzymatic hydrolysates; growth;

hepatopancreas; intestine



