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Effects of soybean protein on intestinal morphology and main
blood biochemical parameters of Ctenopharyngondon idellus
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(College of Animal Science and Technology sJinlin Agriculture University ,Changchun, Jilin 130118 ,China)

Abstract: [Objective] The effects of dietary soybean protein on intestinal morphology and main blood
biochemical parameters were investigated to offer basis to optimize the artificially formulated feed of Cteno-
pharyngondon idellus in this study. [Method] A growth trial was conducted on juvenile fish with initial
body weight of (50.63%0.43) g for 8 weeks at controlled temperature in single recirculating system. Fish
meal and dehulled soybean meal were used as protein source. Five isonitrogenous (300 g/kg ) and isoener-
getic (15.6 MJ/kg) diets,with dehulled soybean meal replacing level 0% (CK),15%,30%,45% and 60%
of fish meal protein, were formulated to feed juveniles to investigate the effects of dietray soybean protein
level on intestinal tissue and main biochemical parameters in blood of C. idellus. [Result] The results indi-
cated that,when soybean protein replaced fish meal by 60%, the entero-plica height of anterior intestine

and posterior intestine significantly decreased (P<C0. 01), the entero-plica height of mid-intestine in 60%
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group was significantly lower than that in control group in C. idellus (P < 0. 05). Meanwhile, the intact

morphology of anterior intestine and posterior intestine in 45% and 60% group of C. idellus were dam-

aged. The part of intestinal villi was shed, the part of epithelial cells and proper layer were separated, and

the proper layer became wider. In addition, the contents of blood sugar,urea nitrogen, total cholesterol trig-

lyeride, glutamic-oxal (o) acetic transaminase, glutamic-pyruvic transaminase, total protein, albumen and

globulin in blood had no significant differences in each group of C. idellus(P>>0. 05). [Conclusion) There-

fore,the protein content was 300 g/kg in the formula of C. idellus (50— 100 g) and the proper replacement

level was 45 %. Over supplementation of soybean protein would damage the structural integrity of epithelial

cells.
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Table 1 Ingredient composition and nutrient levels of the diets
IR 20 B IEI)ij%

Diet composition 1 2 3 1 S
fiky /(g + kg™ ') Fish meal 469.0 393.0 320.0 247.0 187.0
F Sk /(g » kg~ ) Dehulled soyabean meal — 98.0 196.0 294.0 392.0
WIKE/ (g« kg™ ') Dextrin 386.0 364.8 340. 6 315.4 279.0
oK/ (g« kg ) Corn oil 10.0 11.6 13.2 14.8 16.0
faiyh /(g » kg™ ') Fish oil 10. 0 11.6 13.2 14.8 16.0
SAALETE/ (g « kg™ ') Choline chloride 5 5 5 5 5
Ydi: Z IR R /(g » kg™ 1) Vitamin premix 10 10 10 10 10
THLER IR AL/ (g « kg™ ') Mineral premix 20 20 20 20 20
4% /(g » kg~ ') Cellulose microcrystalline 85.0 81.0 77.0 74.0 70.0
Firl/(g - kg ') Binder 5 5 5 5 5
H IR A Nutrient contents
MAEH/ (g« kg ') Crude protein 300. 6 300. 5 300.5 300. 4 300. 9
KRG/ (g » kg™!) Crude lipid 45.9 45.9 46.0 46. 1 46.1
MLT4E/(g » kg= ') Crude fiber 70.3 70. 2 70.1 70.7 70.7
K4r/ (g« kg™ ') Crude ash 53.1 49.5 45.9 42.3 40.1
e/ (M] « kg™ ') Gross enery 16.2 15.6 16.3 16.5 16. 4

TE - D4 A Z R 4 ke MR AL 01 FZ 15 me. 1R 800 me. iZ R4S 280 me. JULEE 400 mg. A=W 6 me. EhRMIEE 60 mg. ThAR L%
BE 40 mg, B B % 200 mg,Va 1.2 mg, Vp, 0.05 mg, Vg 200 mg, Vi 40 mg, Ve 600 mg, Vi, 0.1 mg; @ ICHLEL TR K ) & kg fm) kR
fit . MnSO, + 7H,0 60 mg,MgSO, *+ 7H,0 3.1 g,ZnS0O, *+ 7H,0 180 mg,CuSO; * 5H,0 8 mg,FeSO, « 7TH,0 0.8 g, AlCl; « 6H,0 3
mg,KI 3.4 mg,CaCO; 5 g.NaH,PO, *+ 2H,0 13.6 g,CoCl; « 6H>,0 0.5 mg,Na;Se; 03 0.2 mg.KCl 4.4 g,

Note : D Vitamin premix supplied the following per kilogram of diet:folic acid 15 mg, nicotinic acid 800 mg, calcium pantothenate 280 mg,in-

ositol 400 mg,biotin 6 mg,thiamin HCI 60 mg, pyridoxine HCI 40 mg, riboflavin 200 mg,retinal acetate 1. 2 mg., chelecalcifero 0. 05

mg,vitamin E 200 mg, Vi 40 mg,ascorbic acid 600 mg, cynocobalamin 0. 1 mg; @ Mineral premix supplied the following per kilogram

of diet:MnSO; + 7H20 60 mg,MgSO, » 7H,0 3.1 g,ZnSO; « 7H20 180 mg, CuSO; -

SHZ() 8 mg. FCS()4 . 7H2() 0. 8 g AlCh .

6H,0 3 mg,KI 3.4 mg,CaCO; 5 g.NaH,PO, + 2H,0 13.6 g,CoCl; * 6H>0 0.5 mg,Na;Se; 03 0.2 mg.KCl 4.4 g.
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Table 2 Effects of replacement of fish meal by soybean protein on intestinal growth

parameters of C. idellus

KEEH 4B R/ pm
BB/ % MR/ g K /em B iRiEE/ % W K45 5 Fold height
Percent of Intestine Intestine Intestine body Intestine body B 1 iz 15
soybean weight lenghth weight index  lenghth index Prroximal Middle Distal
protein intestine intestine intestine
0(CK) 4,2740.18a 34.6742.15a 4.24740.29a 1.9043.06 ab 414.19+7.18 bB 227.54+2.03 b 211.19+2.48 bB
15 4,244+0.67 a 34.64+1.85a 4.26+£0.50a 1.9645.00b 413.66+6.79 bB 226.15+1.59 ab  208.6140.65 bB
30 3.1940.50a 32.99+2.31a 3.21+£0.27a 1.83410.73 ab 408.22+2.70 bB 226.98+4.00 ab  207.60+5.81 bB
45 3.29+0.39a 31.31+3.59a 4.264+0.57a 1.97+7.29b 406.97+3.89 bB 224.96+3.12 ab  203.83+6.34 bB
60 3.9340.16 a 30.53F2.96a 4.02+0.09a 1.78+12.94 a 368.04+5.80 aA 221.64+3.18 a 185.9941.49 aA

T« B 5 AR R TR RS 8 3R 22 F i 25 (P<C0. 01) W W AN Rl /NTG “FRERR 22 5 i 3 (P<<0. 05),

Note:Data in a collumn with different capital letter indicate difference at P<C0.01,which with different small letter are different at P<C0. 05.
A0 i LA R AL o KGR E RN R VUL SR R i i 45 AL 4 258 B BB L )
JERVIENEE o RGO R A4 B L A BE RO BB T B IS BE o L B A S AR O L 1A R A
J5 W o N IR B A T MU IR LAl SR SB[ )2 AR B T L LR A5 0 Y AR AR
MHES RS, b 25 M e MR R KA 60N REEABFMRARAE P E (K 1-C,D,E,
AR BN HES S ST MR R N R B
B UL 1-ALB) 545 % F1 60 Y6 K L8R (A B AR

.7

Bl 1 R AR X B A i 3 P A 45 0 5 5 i (100 X))
AL KT HELL T M 5 B4 B AL M5 C. 45 %0 K B VAL W - 7 Sk /R I 90 B R 3B 24 5 D. 45 %0 K G R H R 4LE W
73R A 2 A SR AR S E. 60 %0 KR B H B RARTF. 60 K S & A BRAEH
Fig.1 Effects of soybean protein on intestinal tissues of C. idellus(100X)

A. The control group of anterior intestine in Grass Carp;B. The control group of posterior intestine in Grass Carp;
C. The 45% group of anterior intestine in Grass Carp,arrow indicates intestinal villi partly break;D. The 45% group of posterior
intestine in Grass Carp,arrow indicates the tissue of lamina propria are loosened; E. The 60% group of anterior intestine in Grass Carp;

F. The 60% group of posterior intestine in Grass Carp
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Table 3 Effects of replacement of fish meal by soybean protein on serum biochemical

parameters in C. idellus

KELEH

AL % Il Ak / PREFE A/ S e/ i =g/ 4 B S/ RN Y
HPercent of (mmol « L™1) (mmol « L™ 1) (mmol « L™ 1) (mmol « L™ 1) (UL YH (UL H
. SG UN CHOL TG GOT GPT
soybean protein
0(CK) 4.93%0.98 1.26=+0.11 16.134+2. 50 1.13%0. 46 65.67+7.51 22.674+1.53
15 1.28-+1.07 1.36+0. 37 14.424+4.02 1.4741.60 65.33415. 28 33.33+24.87
30 4.81+£0.48 1.6740. 60 13.04+1.95 3.48+0. 54 55.67+4.73 20.0046. 00
45 5.1140. 35 1.45-+0. 10 15.80+1. 17 4.98+1.33 52.33+8.08 23.33+2.89
60 5.86+0.73 1.6240.16 13.1641. 41 5.4440. 32 70.33+12.70 23.00=5. 20
K HH P T e ,
. T BEH/ E/ \
BRI/ % A 7 Lanl JEn Jran/ 1 /R
Percent of I 4 & P g ALB g GLB ALB/GLB
soybean protein GOT/GPT ‘ T
0(CK) 2.914+0. 43 16.83+6. 08 17.77+1.17 28.7345.99 0.61+0.14
15 2.44+0.97 41.17+6. 70 16.5741. 48 24.60+5. 23 0.66+0. 04
30 2.9740. 93 45.47+1. 80 18.90+1. 15 26.83+1.78 0.71%0.07
15 2.23+40.08 41.134+4. 91 16.37-0.92 24.7745.83 0.69-+0.18
60 2.89+0.07 49.17+2.71 17.00=1. 39 32.1741.33 0.53-40.02
s Wi (DSBMD Btk 25 500 J » 1 e L iy J A1 1
> Tu o -
PR 400 % v B R L X S AR R A5 SR AR L. Krogdahl
3.1 RKEZEEME&FEALANTN el g, 4 B8 K 5 (FFSB) % K P4 FE i J5 i e &5
AR AT NGB S S5 E X 4 & ERYA —E W S W b B AR A0 M B 3 s

0 J1gy TEORG BT R A0 B HE S R S b e S5 R o R AR
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1) I 1 11 P W 1 20 20 45 ) 50 B8 PR B i IR 350
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M b ARS8, 51 5 0 E P S 451 5%
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