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Effects of soybean antigen protein glycinin on activities of
protease and amylase in larval and juvenile common carps
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Abstract: [Objective] The research investigated the effects of soybean antigen protein glycinin on ac-
tivities of protease and amylase in larval and juvenile common carps. [Method) The feeding trial was car-
ried out on the larval and juvenile common carp with the initial weight (10.1240. 08) g and (116. 89+
0.13) g for eight weeks at controlled temperature in single recirculating system. Five diets with identical

isonitrogenous (total crude protein for larval and juvenile were 400 and 360 g/kg.respectively) and isoener-
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getic (total energy for larval and juvenile were 16. 9 and 15. 2 M]J/kg, respectively) and different purified
soybean antigen protein glycinin (0 (CK),30,60,90,120 g/kg) were provided. Fish meal was selected as
animal protein source,mixed oil (corn oil ¢ fish oil=1 ¢ 1) was selected as fat source,and dextrin and flour
were selected as carbohydrate source. Each group had three repetitions. The effects of soybean antigen pro-
tein glycinin on activities of protease and amylase in larval and juvenile common carps were determined.
[Result] Adding purified soybean antigen protein glycinin decreased the activities of protease and amylase
in intestine and hepatopancreas of larval and juvenile common carps with different degrees. The activities of
protease in foregut and hindgut of 30,60,90,and 120 g/kg groups in the larval common carps were signifi-
cantly lower than that of the control group (P<C0. 05) ; while in midgut and hepatopancreas of 30 and 60
g/kg groups there were no significant differences compared to that of the control groups (P>>0. 05),and
that of 90 and 120 g/kg groups were significantly lower (P<C0. 05). The protease activities of the juvenile
common carp in 30 and 60 g/kg groups had no significant differences from that of the control groups (P>
0. 05) ,but that of 90 and 120 g/kg groups were significantly lower (P<C0. 05). In midgut of 30 g/kg group
no significant differences were observed compared to the control group (P>>0. 05), while significant de-
crease was found in 60,90,and 120 g/kg groups (P<C0. 05). No significant differences in activities of prote-
ase in hepatopancreas were obtained between all groups (P>>0. 05). In addition, no significant effects of
soybean antigen protein glycinin on activities of amylase in tract and hepatopancreas of the larval and ju-
venile common carp were observed (P>>0. 05). [Conclusion) The activities of protease in foregut and hind-
gut of larval common carps were significantly decreased when 30 g/kg purified soybean antigen protein gly-
cinin was added, while the activities in midgut of juvenile common carps were significantly decreased when
the ratio was 60 g/kg. No significant effects on activities of amylase in tract and hepatopancreas of the lar-
val and juvenile common carps were observed.
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Table 1 Composition and nutrient levels of diets for larval Cyprinus carpio (air-dry basis)
Wix 1A%} Diet
Ingredients 1 Il m v vV
WIKE/ (g« kg™ ') Dextrin 138.6 148.5 158.4 159. 8 166. 7
faky/ (g« kg™!) Fish meal 620.0 580.0 530.0 495.0 450.0
Eokh/(g+ kg™!) Corn oil 27.5 22.5 22.5 23.5 24.0
3/ (g + kg~ 1) Fish oil 27.5 22.5 22.5 23.5 24.0
LA/ (g « kg~ ') Choline chlorde 5.0 5.0 5.0 5.0 5.0
TRk (g« kg™!) Premix 10.0 10.0 10.0 10.0 10.0
AL /(g - kg™ D
Microcrystalline cellulose micro- 27.8 28.0 28.2 28.4 28.6
crystalline
Hky/(g+ kg™ !) Flour 138.6 148. 5 158.4 159. 8 166. 7
EHRER/ (g + kg™ 1) Poly sticky 5.0 5.0 5.0 5.0 5.0
Glycinin/(g * kg™ 1) — 30.0 60.0 90.0 120.0
B 3720 i Nutrient content
MGG/ (g + kg™!) Crude lipid 90.0 90. 0 90. 1 90.0 89.9
BLZE /(g » kg 1) Crude protein 399. 9 400. 0 401.0 400. 0 100. 1
HEF4E/ (g« kg™ ') Crude fiber 28.1 28.0 28.0 28.0 28.0
MUK/ (g + kg™!) Ash 43.7 47.6 43.8 43.7 48.0
HERE/(M] » kg~ 1) Gross energy 16.9 16.9 16.9 16.9 16.9
*2 SBHBRAMNEAREFRAKFEFEM
Table 2 Composition and nutrient levels of diets for juvenile Cyprinus carpio (air-dry basis)
Y P Diet
Ingredients 1 Il m v vV
WIKE/ (g« kg™ ') Dextrin 197.5 186. 0 187.0 191.0 197.0
fafy/ (g« kg ') Fish meal 510.0 510.0 475.0 434.0 390.0
E oK/ (g + kg™!) Corn oil 14.0 10.5 11.5 13.0 14.0
fa /(g + kg~ !) Fish oil 14.0 10.5 11.5 13.0 14.0
SALREBE/ (g + kg™ ') Choline chlorde 5.0 5.0 5.0 5.0 5.0
iRk / (g« kg™ ') Premix 10.0 10.0 10.0 10.0 10.0
AT HER /(g - kg™ D)
Microcrystalline cellulose micro- 47.0 47.0 48.0 48.0 48. 0
crystalline
MH/ (g« kg™ ') Flour 197.5 186.0 187.0 191.0 197.0
KR/ (g « kg™ Poly sticky 5.0 5.0 5.0 5.0 5.0
Glycinin/(g + kg™ 1) — 30.0 60. 0 90. 0 120.0
H IR L Nutrient content
Mg/ (g« kg™ ') Crude lipid 50. 2 50. 1 50. 3 50. 3 50. 2
MEF /(g kg™!) Crude protein 360.0 359.9 360. 3 360. 1 360. 2
ML 4E /(g » kg™ ') Crude fiber 44.9 45.0 45.6 45.4 45.2
MK Sy /(g » kg™ ') Ash 58.1 58. 1 54.2 19.4 44.6
BEE/(M] » kg™ 1) Gross energy 15.2 15.2 15.3 15.2 15.3
L3 RReREAXEE /RN B AE € 450 FE T #h JF it (116. 89 0. 13)
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Table 3 Effects of soybean antigen protein glycinin on activities of protease in larval common carps U/mg

KEHREH Glycinin £

Btk / (g« kg™
Supplementation of
soybean antigen glycinin

Fore intestine

T i J&

Middle intestine Hind intestine

ST I e

Hepatopancrea

0(CK) 23.40%0.07 b 20.20%+0.58 b 19,0540, 91 ¢ 23.16+0. 14 b

30 21.63+1.26 a 18.9340. 64 ab 17.5140.83 b 22,9840, 14 b

60 21.4341.02 a 18. 841,10 ab 17.3540. 95 ab 22.5840.39 b

90 21.1740.57 a 18.2540.80 a 16.47+0. 52 ab 21.5340.94 a

120 20.44+0.10 a 17.6040.07 a 15,8940.72 a 21,4540, 67 a
® 4R MM S R Y RESURE P EARE ) SXRAER A RFE(P>0.05),
F Glycinin f# i 30 F1 60 g/kg B, BT AL 60,90 A1 120 g/kg 2H v i £ 1 TG 7 34 b 300 T %
i G ) 5 X R 22 AR B (P>0.05),  BAZL(P<C0. 05) ; JiF 1B JIE &5 11 6 0% ) 4% 2 22 ) 22 5%

MR AN 90 F1 120 g/kg B, 1§ 1% S 5 &
Tt F7 35 K T %R 4H (P<<0. 05); 30 g/kg 4

PR B3 (P>>0.05),

F 4 XEREZFEA Glycinin 3t t#4h & F Q8 iE WM

Table 4 Effects of soybean antigen protein glycinin on activities of protease in juvenile common carps  U/mg

KGR E 1 Glycinin

e/ (g« kg™ 7] L3 7] J5 JFF Jg fik

Supplementation of Fore intestine Middle intestine Hind intestine Hepatopancrea
soybean antigen glycinin

0(CK) 22.9640.10 ¢ 22.6740.07 ¢ 17.71+£1.15 b 22.49+1.26 a
30 22.2940.66 ¢ 22.1740.71 ¢ 17.20+1.04 ab 22.4440.34 a
60 22.1040.52 ¢ 20.0540.17 b 16.38+0.48 ab 22.4040.60 a
90 21.1340.07 a 19.9440.15b 16.17£0.04 a 21.2240.74 a
120 19.35+0.17 a 18.95+0.11 a 15.96+0.10 a 20.78+1.21 a
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Table 5 Effects of soybean antigen protein glycinin on activities of amylase in larval common carps U/mg
KEHUEHEE Glycinin 1
i/ (g - kg™ i a7} Ja JHF Ji e

Supplementation of
soybean antigen glycinin

Fore intestine

Middle intestine

Hind intestine

Hepatopancrea

0(CK) 0.38+0.01 a 0.40740.01 a 0.45+0.01 a 0.52740.01 a
30 0.38%+0.01 a 0.40%0.01 a 0.45+0.01 a 0.527+0.01 a
60 0.37+0.02 a 0.39£0.01 a 0.4440.01 a 0.537£0.02 a
90 0.37+0.01 a 0.3940.01 a 0.43740.01 a 0.51£0.01 a
120 0.36+0.02 a 0.3940.01 a 0.42740.01 a 0.537£0.02 a
% 6 XKEHMEEB Glycinin 3 88 4 58 HH EEE H I
Table 6 Effects of soybean antigen protein glycinin on activities of amylase in juvenile common carps  U/mg
KREPUFEEH Glycinin By
/(g kg ik} V=17] ST JB
Supplementation of Fore intestine Middle intestine Hind intestine Hepatopancrea
soybean antigen glycinin
0(CK) 0.38%+0.02 a 0.46+£0.01 a 0.46+0.01 a 0.47240.01 a
30 0.37£0.01 a 0.46+0.01 a 0.4640.01 a 0.467+0.01 a
60 0.37+0.01 a 0.4540.01 a 0.45+0.01 a 0.46+0.01 a
90 0.37£0.01 a 0.45+0.01 a 0.45+0.01 a 0.45+0.03 a
120 0.36%+0.01 a 0.45+0.01 a 0.44+0.01 a 0.447+0.03 a
3 Wi HEZH (P<C0. 05) 5 1 7 81 &)y 01 i & )kt e, 2 K e
> )4 e ; . o
JE H Glycinin BESIIEE 30 F1 60 g/ke W . 5 11
3.1 KREHMEEH Glycinin XMtBHEAMLG A TS MEBEABE IS EAZRARE (P>
B iE TR 0.05), HHEE & 90 F 120 g/kg W, /i Fl J5
ARG TE R S AR B R BIMENE  EAMIE L B E LT XA (P<0.05), X F%
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