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Effects of Varlously Processed Soybeans Meal on
Production Performance of Cyprinus carpio Juveniles

WANG Gui-qin', LI Zi-ping' , SUN Li*, GUO Gui-liang”, NIU Xiao-tian' , LU Hong-mei’
(1 College of Animal Science and Technology, Jilin Agricultural University , Changchun 130118, China;
2 Changchun Academy of Fisheries Science, Changchun 130214 | China)

Abstract ;. The effect of replacing fish meal with raw and variously processed soybeans meal on growth,
feed utilization and carcass composition of common carp, Cyprinus carpio was evaluated in an 8-week trail.
The common carp fingerlings [ initial body mass (5.89 +0.36) g] were fed five isonitrogenous and isoca-
loric feeds containing 30% digestible protein and 15 MJ - kg ™' digestible energy. Feeds contained SBM re-
place 50% of the fish meal protein,such as raw soybean ( RSB) , processed soybean by chemical inactiva-
tor , processed soybean by heating, processed soybean by heat alcohol respectively. Results showed that the
dietary of RSB caused reduced growth (P <0.05) and increased feed conversion ration (FCR). There is
no significantly difference among five groups for teed intake, The growth performances of carp fed pro-
. cessed soybeans by chemical inactivator and by heating were significantly superior to those fed RSB, and
similar to those fed soybean meal , RSB had no effect on growth,feed intake and FCR. It was concluded
that the dietary RSB significantly inhibited the growth of carp,and the activity of soybean trypsin inhibi-
tors could be reduced to the acceptable levels by processing of chemical inactivator and heating. Nutrient
composition of fish muscle such as moisture ,fat and ash content was significantly affected by raw soybean
(P <0. 05). The effect of processing of heating on fish was superior to other groups. The degree of negative
effect of soybean anti-nutritional factors on fish is anti-trypsin inhibitor > agglutinin > soybean antigen

protein under the experimental condition,proper control can reduce the negative impact of soybean anti-nu-
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tritional factors on fish,such as heating > processing of chemical inactivator > processed by heat alcohol.
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Tab.1 Proximate composition and essential amino acid profile ( dry mass) and antinutritional factors of fish meal and raw
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and variously processed soybeans meal

fEL TR - - , vz oy —
THYm & Wigls  Miks  HER HER 0 KEAR 2 EE R 2 FRER
a4 90. 00 65. 50 6.10 10. 40 3.25 2.87 3.91 1.71 2. 68
o =] 87.00 35. 50 17. 30 4.50 1.61 1.38 1.97 0. 63 1.42
=21 3y ] 90. 54 36. 46 17.73 5.65 1.58 1.38 1.98 0.62 1.41
s iy NIE] 90. 83 37.73 17.38 4.90 1.65 1.40 2.02 0.62 .44
MOEEREARE  90.85 37.23 17.08 5.25 1.63 1. 40 2.08 0.63 1.45
—— w/ % PR 5 B &l A 1/ Y EEE R TE
SR ARANAEBERE O MAR 7H = MR (mg - g~ ') (U-g™ ")
Ky 4.99 2.71 5.22 1.75 0. 00 0.00
H K 2.62 1.57 1.77 0.72 35.24 102. 00
g i N=] 2.59 1.52 1.78 0.73 0.00 72.00
Bt R E 2. 66 1.61 .80 0.76 3.21 0. 00

MR ERE 2.70 1.62 1. 84 0.76 20.36 58.00
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Tab.2 Formulation and proximate chemical composition of experimental diets ( dry mass) of Cyprinus carpio
5 . e 7 Blar LB/ %
HARE iR E AOERERE S #A4HERKE (2N £ i T K
4 20 48.03 3.58 3.58
ENISR:| 42. 89 24.42 0.17 0.17
tezgtith 42. 89 24.42 0.17 0.17
R B R 42. 89 24.42 0.17 0.17
PAL TR 5 2 42. 89 24.42 0.17 0.17
45 HC 7 il A1 Le 5/ %
A HAEETURA OPIERIER B TS WA FHR el
e 0. 50 1.00 2.00 0.50 33.89 4.92 2.00
H K e H 0.50 1.00 2.00 0. 50 23.35 3.00 2.00
{244k e 0.50 1.00 2. 00 0.50 23.35 3. 00 2.00
BRI A 0.50 1.00 2.00 0.50 23.35 3. 00 2.00
AN K S 0.50 1.00 2.00 0.50 23.35 3.00 2.00
BRI
25 | w(HEH)/ wCHIEW)/ wCHKS)/ w(FHEEER),  THELEEY/ w( Al {EHEH):
% % % % (kJ - g™") nEfkEe (g - MITY)
ﬁaﬂéj}éﬂ 34. 8 8.7 9.24 31.11 15.40 20. 20
‘K 35. 6 9.2 8.27 30. 37 15. 46 19. 64
wiﬁmﬂ 35. 4 9.4 8. 46 30.18 15.46 19.52
7 e PR 34. ] 8.5 8. 24 30. 63 15. 46 19.81
P A E 2 34.7 8.6 3.19 30. 43 15. 46 19. 68
D& EatHEEH 8% , K EEGHILE AN 83 15% , T HLEZLESM16.8 k]l - g ' AW 37.8 k] - g, 4 16.8
k]« g7 kit F 1L
1.2 RFEIE EHAREEMNERHAFEMEIKERE (GB/
RIG 16K [ 5K T 2814 il , i) —HA T T6432—1994) ko1 & 5l 7€ R A 550 °C £y b ik
ALY 1 e, AR AT R T R KRR R, P (GB/T6438—1992) , JRfiyll e R H 2R i #242 ( GB/

11 SO0, I E W KIEsE S To433—1994).
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H R R Z /0, (E 1R 1 d, 28 )5 Pl A% (& AR RE =me/(m, ~my +my) ;

H FAS A RRE B R E 0. 01 g) A K, FIBE TR =100% x (m, —my +my)/my;
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B H1MEREIRA, ARRBENETEN2.5% ~ Hb m,. AEAERBTERE(g) ;;m, # om, HHLE
4, 0% ,FKB BERFHUFEELGHE BRIV 2K AEFE (o) FILKAKEE (g)  m, NIEA KR
(9:00 F117.00) , &M SFIERE FREE,ITEWE B(g)w, MANEQFRENEESE (%) ;¢ XL
B E R R KEN 23 ~30 C,pH A 7.1 = HEHE (d).

0.1, FHMEXRTFSmg - L, HE/NFO0.5mg- L. ZF SPSS 10. 0 k{447 BA A =l £ 4007,

1.3 HFmi&ESNE Duncan’s ZH W Tl 18| 257 B &2 R, _'ﬁi%

RIS ATEYIME 30 B, Eufhitisaisd AR P <0.05S.
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FARFREH SRR EHREANZH(P>0.05). /A SHMNEANERSNHEAZERALEE(P>0.05) 4
BAEERNEE AP AR KRGS SR A RKREHANERZCEIEEMT XA {4 A
MEBNEE(P>0.05). FHERERMAE AT HOBEREHP<0.05) [HEROFEREHA B
HEXTBHAERARZE(P>0.05) A KGHBEMR FEEF(P>0.05). FAH KRG AREP RIS X E
TR (P <0.05) ,fb2Fsifb ]l FALHE KRG H HEFARE(P>0.05),HE &M/ T HAh S 4H
MOTERBHZ REAREZR(P>0.05) HEE (P<0.05), HARHZBHNEA & E 7 (P >0.05)
= THEREH(P<0.05). fbxifb AL (FE3).
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Tab.3 Effect of replacement of fish meal by raw and variously processed soybeans meal on growth and feed utilization of

!‘T'

Cyprinus carpio

28 5 MGk e SREREs  THEERR/% HEMERR% BAME O GHEN  FRR%

1 4y 4H 5.57+0.32a  23.73+0.62a  328.45+20.78a 2.76+0.18a  2.58+0.06a  1.26+0.04c  95.56 +2.22a
CENCE 5.87+0.38a  16.70+0.55d  188.25+28.03¢ 3.13+0.13a  1.70+0.16c  1.71+0.15a  91.11 +1.10a
kbl 6.10+0.21a  21.63+0.72b  255.44+8.83b  2.890.19a  2.28 +0.15ab  1.53 +0.0lab 96.67 +3.32a

P AGH  5.90+0.29a 22.63 +0.50ab 285.21 +18.51ab 2.80+0.16a 2.41+0.13a  1.35+0.03bc 96.67 +3.34a
7 BEEEMH  6.03 £0.33a 19.53 £0.55¢  224.90 +11.59be  3.11+0.19a  2.01 +0.04bc 1.65+0.03a  95.56 +2.23a

DATHIEAFHHR £ AAER, BANRESARA—ANBRANEFEE AFEFAREE(P>0.05,Duncan’s 3%).

2.2 AEMEMAEHRTEERKEARMOMIE VAR, 5 Murai 5 HEE M F. A XS FE
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BEEZEZEZEZR(P>0.05) B HFKTFTHMELA o2 1R B B AP s X - ( Soybean trypsin inhibi-
(P<0.05). A RHAEAMIZTERAEEZZR tos, THERKEPHTERERAN T, EXEAFEE
(P>0.05). A K T4 ONSHT& B B ICTAI AR 22 ME (1 B (K1) RIS — UK LB |
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(P>0.05). A REHW KT Z 2R EFE/RTIBA, KBEESESN1 0 THEESR, 1 4 F BBl A
HEABNHAZEERAREER(P>0.05)(F4). AR Al 1 4y i 2 MR E g FEdr et H
£4 ARPRALEOHATHIBER@MEEETAR D9 AKTEEEE A ER PR s K 2 R E
bR AN T, b K E 2 o a2 R R
Tab.4 Effect of replacement of fish meal by soybean meal B3¢ & 938 i, & AT 1 IR F iz 18 09 & 3 B 7S M 2 &
on nutrient Ingredients in the carcass of Cyprinus (K1 i%% lgﬁa,ﬂ;& T E A $ MWmEmA K. k5

lnH

e VT EERRKERME - R AR E A,
A orBEARENE KV mgey :-jc_ﬁwremam- R, 20k 5

¥4 71.5+0.50c 18.3£0.22a 6.40+0.12a  4.40 £0.06a *'
: ¥ 10(7 {b = » y é A
AKGH  74.7:0.30a 18.3£0.28a 5.600.17b  4.10 £0.06h BV Y 10% , 5 BESE 3 i T LAAE 2 4 L5 24 S

WEHMA T30 £0.18b 18,020,150 5.9350. 150 4.23:0.0% 2% MBREMEARARIAMEANTE SRS B FREM
HUMEKER 71.6+0.44c 18.640.31a 6.2320,15a  4.27+0.00ab  DCoE 2= XF 8 PN AY 25 H 7K % B A5 41K 7L @['3 , 7 B
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