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FR#W R, EREA AN BATAFAHERSARAZRFEF(P>0.05) , £ K E
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S8 (FK 105 C.10 min) b8 K EH
(0.03 mol/L WHRER4H 75 CALEE 1 h) fIh 2 BE
BT (80 CTHRIEAHE 1 h) 4 FIBREH
EH. ARG FEFAIFEEQBIHE 7 8
KEMAEHEREO; #OE KT P RFERE A
I HIEF R R XU ARENILERE
FRYEAE, RKETREHSF IR EIERE T
THRFEAE s AL R E R E QMW E TR
MR, BEERABEEMRKENEEASIER
HF;TEHRERS T ESAPUEE Qi & E
THRER, TEERNERENEEACY,
BT R ARy R AL 55 40 R R LA B
BERAETFRE L, Koy EE B E AR
SRS FIRA Liv &% Wk m YRS R
Bl WE, KRBT REEASHER
50% e EHNSER(TTHEHAEH N 30% ) %
RE(FITHALRRDN 15 W/g) W& B A Mkl
FRHIFERXRARE (X 2) . FWERBEnmE

60 H i, R T HRE IR AE, FERERN
1.5 mm ik, B T/EET -4 CHIEPRT &
Ho
1.2 HFEE

WKk B EMKE 2814 ity Sy F—HtA
T LR —i iR . IR HIE IF T 2 KR
T, PR AR S 4 E 1500 B, BEM
KA B4, BRI AL R B &2 30% ik
BAPRE S YILIRR, e R, P 15 d. HFF
Wi 8 Ao WMBIT I A, I RR 1 4,8
JEBRGE AR A AR B SRR E (R =
0.01 g) MBI, VLB EZENKEM T, 5
MR E 3 AN ER, BN EE 30 B4, H
BIRE AR 2.5% ~4.0% KR FERE
DUEE YA, BREIRMK(9:00 ,17:00), %
RENREE FE, HTEREE, AiRKR
H23~30 C,pH #7.1 0.1, BEEKTF S5 mg/L,
FR/PNT 0.5 mg/L,

®1 EBHRFTEHXEROBEFS SERABTNERET

Tab.1 Proximate composition( % ), essential amino acid profile( % dry weight ) and

antinutritional factors of fish meal and raw and various processed soybean meal

RS (%) it ERE

raw soybean meal processed soybean by processed soybean

(a2 YN RAbEAT RZBREKRE

processed soybean

proximate composition fish meal chemical inactivator by heating by heat alcohol
FH )% dry matter 90.00 87.00 90. 54 90.83 90. 85
HEH crude protein 65.50 35.50 36.46 37.73 37.23
B WS crude lipid 6.10 17.30 17.73 17.38 17.08
MK 4y ash 10.40 4.50 5.65 4.90 5.25
?ffnﬁﬁ?e extrace 7.5 28.75 29.87 30.17 30.28
R BR valine 3.25 1.61 1.58 1.65 1.63
IR ER threonine 2.87 1.38 1.38 1.40 1.40
AR BR arginine 3.91 1.97 1.98 2.02 2.08
FE A B methionine 1.71 0.63 0.62 0.62 0.63
FRERER isoleucine 2.68 1.42 1.41 1.44 1.45
E& B leucine 4.99 2.62 2.59 2.66 2.70
FHEBER phenylalanine 2.71 1.57 1.52 1.61 1.62
HIEER lysine 5.22 1.77 1.78 1.80 1.84
HEBR histidine 1.75 0.72 0.73 0.76 0.76
gﬁf%ﬂfwﬂm‘g/g) 0.00 35.24 0.00 3.21 20.36
BYBER R (U/g) 0.00 102. 00 72.00 0.00 58.00

activities of soybean lectin
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®2 SRBANMEAREFEAR(TE)
Tab.2 Formulation and proximate chemical composition of experimental diets(dry weight)
EREH [lacgia] R RS HAEREA
FRZFR iab |
feed fish meal 2% soybean processed soybean by processed soybean  processed soybean
$ s me; meal chemical inactivator by heat alcohol by heating
AR S (%DM) ingredients
A G raw soybean meal - 42.89 - - -
ek s ) ) 2.5 ) )
processed soybean by chemical inactivator :
ZEHR AR _ - - 42.89 -
processed soybean by heat Alcohol :
MAAL KT . . . . .89
processed soybean by heating :
£ fish meal 48.03 24.42 24.42 24.42 24.42
£ fish oil 3.58 0.17 0.17 0.17 0.17
FKiH com oil 3.58 0.17 0.17 0.17 0.17
S ALAETE choline chloride 0.50 0.50 0.50 0.50 0.50
e RTIB KL vitamin premix 1.00 1.00 1.00 1.00 1.00
TAHLEET IR KL mineral premix 2.00 2.00 2.00 2.00 2.00
BR84S
mon-basic calcium phosphate 0.50 0.50 0.50 0.50 0.50
Bk dextrin 33.89 23.35 23.35 23.35 23.35
4R cellulose microcrystalline 4.92 3.00 3.00 3.00 3.00
$-43 binder 2.00 2.00 2.00 2.00 2.00
EFRER (%) proximate composition
MEH crude protein 34.8 35.6 35.4 34.1 34.7
MFBHY crude lipid 8.7 9.2 9.4 8.5 8.6
MK 4 crude ash 9.24 8.27 8.46 8.24 8.19
TRAHEAER
digestible protein( DP) 31.11 30.37 30.18 30.63 30.43
THETTHLAE (K /g)
digestible energy( DE) 15.40 15.46 15.46 15.46 15.46
HRAHALEA: 20.20 19.64 19.52 19.81 19.68

"] HALAE G (g/MT) DP/DE

AR EARELEY 89% , KEMEANLEY 83.15% , AT HALHILEAR 16.8 kI/g, J&H1 37.8 kI/g, 34 16.8 /g kit& ",
Notes ; Dietary energy was calculated based on the energy of protein, lipid and carbohydrate(16.8,37.8,16.8 kJ/g) (1,

1.3 BRk&Es5HE i IGFI 89z BHICER[14],

WAL ERNE ERKRBEER
BB ATVR 1 d g5, NS M REPLER 10
B, B 2EBE R, 5 L EEY, BE
BFKBRBENEY, BERT. BENE—
A7 % LLRTC A T RS, BURT B AR i, —20 TR
TR, AR & R B LTS D E S
MSCERL 12 | B

Ak ERBEGROAGANE  AKRBGE
W K ayUk 1 d, ANEMEBHE P REPLEUE 10
B, R Tz, a5 R AR HEIRBAYAE
FEE L, FHTF 20 CRERMFD, WeEERRS KA
WHRE" Ik, K% ELE RNA 71 DNA &
2118 RNA/DNA, RBEVIAREEITE Y SE
#,

1.4 HESH

K FH SPSS 10.0 447 R B 2047,
Ff Duncan [X & & WA 447 4 Bl 2 7 8 % M ~2
¥, Ifi# IGF-I fl RNA/DNA 533 8 AR
AR R

2 4R

2.1 EXEMAFELEHASE RIEEFHE
KN E A B E R R
PABERGHPREERSNRAERAR
Z(P>0.05) , 2 REHKFIHERBERT
XA (P <0.05), fLfflifbd BB AREH
MR EHZ MEA BE2E5F(P>0.05),
HEERTHERGH(P<0.05), XRANEEH
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TEFN BRI S B O 5 0 2331 > 206. 07 U/mgPr
1 133.16 U/mgPr, B3 & TA KX EHMEIFER

RA(P<0.05) B HMPLERE
HERABE(P>0.05)(F%3),

®3 ARG IELENAENEEREHNELEK EAWENNEQ RN GG

Tab.3 Effect of replacement of fish meal by raw and various processed soybeans meal on growth

and protease specific activity and protein metabolism of Cyprinus carpio

mean = SE

EREH [lacgia] I N HZEREH
BEbE
fish meal raw soybean  processed soybean by processed soybean  processed soybean
meal chemical inactivator by heating by heat alcohol
@.ﬁ.ﬁ‘ﬁii(g) . 5.57+0.32 5.87+0.38 6.10+0.21 5.90+0.29 6.03+0.33
initial mean body weight
z&*ﬁ@(g) . 23.73+0.62*  16.70 +0.55¢ 21.63+0.72" 22.63 +0.50® 19.53 £0.55°
final mean body weight
Slz%ng%(%) 328.45 +20.78% 188.25 +£28.03° 255.44 +8.83° 285.21 +18.51%® 224.90 +11.59™
weight gain
BB RS LTS 71 (U/mg Pr)

protease specific activity 206.07 +8.31°

in the intestine

TR OELLTE /1 (U/mg Pr)
protease specific activity
in the hepatopancreas

133.16 +5. 66"

DNA( pg/g) 511.20 £25.18  557.48 £16.81
RNA(pg/g) 1205.59 £5.97° 1043.68 +£32.272
RNA/DNA 2.37 £0.11° 1.88 £0.09°
IGF(ng/mL) 26.33+£2.53*  16.23 +2.01°

184.92 +4.73%

119.10 £4.16*

201.79 +6.79% 209.53 +£3.70° 181.13 +4. 56%

130.25 £3.95% 136.44 +3.38" 118.51 +2.82°
497.40 £43.56 513.64 +21.24 536.93 +12.82

1049.35 £32.74*  1126.59 £28.96®  1062. 86 +25.60°
2.13 £0. 12® 2.20£0.11% 1.98 +0.06°
23.01 +2.65° 22.63 +2.08% 17.89 £2. 04

E - RPAGARNEFRFRZERBE (P <0.05),

Notes ; Means in a row with a different superscript letter indicate difference at P <0. 05.

2.2 £XEMFARALEHNXESH R EEHE
A RA SRR

ARETHMARLGHEY KEHHXEIH
DNA WA B (P >0.05), i E AL RNA,
RNA/DNA #3582 b 32 2R A K S FUR[E 46
R EH @B RREm(P<0.05), AHAH
LRNA & B SHGCEAEHR A BEER (P>
0.05) ,HBERTARKEH LA TER
BRI (P <0.05), k4l AL RNA/DNA 5#
HHERTHMAEEMHAREBEEZR (P>
0.05), HEERTARKSHAMERREH(P <
0.05), #AHRKTHME IGF-I 5XRAEAER
ABE(P>0.05) gtk AP E REH
MERRRBEHAYMTE IGF1I ZRABE (P >
0.05) ,HMEBER TFHEKRKEH(P<0.05),HAL
RNA/DNA 54K 2EMK (P <0.05) ,fiX &
BrAH 0.942, I JE IGF-1 K54 K 2 IFA
K(P<0.05) , fHRFRH2 74 0.905,

3 g

3.1 XKEREZEABRNHETFHRERER
FRB PSR GHAMEHU R EHER

ZBRIUREOBMRE T, SR RN E O
71 .RNA/DNA AL {& IGF-l1 #f B &/ TAKRE
HMPERERRA, WA X EHiRE A& H 1
X T REEEERMAETURE A X & RM A E
RN BE , K SHURE AR T E L
T B 77 PR IRE B A BOR B A R i 1
&, 7EUL 8 ( Oncorhynchus mykiss) ) F K 75 vE ik
£.( Salmo salar) " {EPRH R AR INAEAL K B K G
WHEF, REPREEBENRF ST S PR
B RAERRESEAMPEERRERSE
P8R BB R LB AR AR ) , B PR IR TE AR
JEEE BB T 1, AR AR B BTE AL, R B AR T 4
BB RRR R A v 7 WA BB 2 Y BRHE A\ BB, 3
JE R 2 g AR FURE R, IR E B RN, R BEH
BRTARE A, EEREFREE KSR
BEERAE, AT R,
3.2 KEREKERHNERER

A GHBE RN A REH F itk d
I B R R W RS B & H S 77 RNA/
DNA FIf#5 IGF-I #B & KT X B4 , A &4 B
EFX WP HEAMANE S RARA BENE
5 KRR GEERNARE BENIEREM,
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REBERGNEEESE S5 TRE TS
AT —N A, BRI ST 40 M L K B 40 L R/ i B
REREAW LR EBEIFEZES, REH
BEE RN HIEN M E KB KD, KE
BERBSHENLEABEROZERES, FH
RIRGEER . F M EsEE" . bR
HEMEARE . TR T EFRKE, BT 5HK
BERANYLS, SEERYRRECA R, /MNa
AL W T B L B REE Y, BE R R A
PP, HR Al R /N A AR AL B HE R 40 B 3%
LR R4S, 5 35 A 8 2 P i R A ML vE R
R, FEFR B E 2RI/ MNEAEH, WA
TFABUNSFHANEFR RSB, NTREIRE
TR FRRTE LR, BETFE IS T SR A K B o
3.3 XEREEAMNREFRER

KEVNFREAREKERHH P ETEH—
STT AS | R 34 = A e R N B R, A0 R 3K
B B-HEREREH . Rumsey %' Hgd R
I i T AL ) k0 1 PR /5 B, BB R R
BHEFMAREHRERARE G, WSEHan
AR FRIM TR KEFEH XA K
AREFMHRETREEH. FARERMESE KX
SHEEANPCHE ARG HNEE EABES S
FBHEA AR LT IGF-1 A 53 A RA B
EFER, VARG EEANIUERERARAN
JRE AR E FAEERNIERA R, KEHERE
FOxaREmRE/D, BE RFNKEEAQR
BABIEISTKENEEANNZHE, EE
REEABRAHE QLA M, X KEHF
el R B, 2 R AR, 4 RS U
BRI R NGRS BB R TR E NGB R
BB B R AR IR 7 T 1E 3 Th BB 2 BB MRl ,
Y IR R SR AR , S ma R o
3.4 FEAMIAEMNEERE

AWM ERIUEREARE A KE
TN T 5% o AL B 57 T 3 BRR R 4 b 4
A, B I TR BRR R A, TR
TEImPRAL T IR R, LA B I B AR R W
MEESERET, NTIMR R B R TH TR
Wilson 47 WREEF K &My B I R BRI R T
1 83 % IR 1 100% B R 18 B P AE K,
FARMGHERRFERENKEHEEASHER
PR N SR R - 37 ) GRSy =)

BRAS VISR , AT 3 308 F R T AL R & 2
REF RN, TR EARE SO HE R E
HERSF , BAEFPRESEYMMLHE, XK
R B R A R AN B R sk B
z, B TEREGMRIERIBREH, RUNLF
PALIE RAR R ORE O R TR A ROR R, (B
RILIFBOKBHY REB K, LAt THE
BB B , A EAE KPR AR S A

SE 3 Hk:

[1] Stale R, Trond S, Ries J. Feed consumption and
conversion in Atlantic salmon ( Salmo salar) fed
diets with fish meal, extracted soybean meal or
soybean meal with reduced
oligosaccharides, trysin inhibitors, lectins and soya
antigens [ J]. Aquaculture, 1998, 162 (1):301 -
312.

(2] E&F BRR, W% AP 2iEREEAA
FnEEA K ARDRHA R AR R [T]. B
WA R2EFR ,2009,28(4) 1353 -357.

[3] Krogdahl A ,Lea T B,Olli J. Soybean proteinase
inhibitors affect intestinal trypsin activites and

content  of

amino acid digestibilities in rainbow trout
Oncorhyynchus mykiss [ J]. Comp Biochem Physiol,
1994,107:215 -219.

[4] OliJJ,Hjelmeland K,Krogdahl A. Soybean trypsin
inhibitors in diets for Atlantic salmon ( Salmo salar
L. ) :Effects on nutrient digestibilities and trypsin in
pyloric caeca homogenate and intestinal content
[J]. Comp Biochem Physiol,1994,109(4) :923 -
928.

[5] Robinson E H,Rawles S D. Effects of dietary tannic
acid and quebracho tannin on growth performance
and metabolic rates of common carp ( Cyprinus
carpio L. ) [ J]. Aquaculture , 1999 ,175 ;327 - 335.

[6] Wilson R P,Poe W E. Effects of feeding soybean
meal with varying trypsin inhibitor activities on
growth of fingerling channel catfish [ J ].
Aquaculture 1985 ,46:19 —25.

[7] Kilshaw PJ ,Sissons J W. Gastrointestinal allergy to
soybean protein in preruminant calves: Allergenic
constituents of soybean products[ J]. Res Vet Sci,
1979, (27) :366 -371.

[8] Krugluger W T, Lucas M, Koller G. Soybean
agglutinin binds a 160-kDa rat macrophage
membrane enhances cell
differentiation and activation [ J ]. Immunol Lett,

glycoprotein  and

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

23

FRFF, % AR E i o A K AR B A Y R 305

(9]

(10]

(11]

(12]

(13]

(14]

1996,52:53 -56.

Liu K, Markakis P. Trypsin inhibition assay as
related to limited hydrohysis of inhibitors[ J]. Anal
Biochem ,1989,178 :159 - 165.
ZHEE. IR X LA SRR B A
BB [T]. EEITEREER (AR
hR) ,1999,(3) :59 - 62.
ZEA K ERSEEZ[M]. LR R
HhRAE,1996.:25 - 32.
FRF AE, BB, . R a0 AL ER R Y
BgELI]. FRRA R E 2] ,2006,28(2) :212 -
218.

REAR, &AW, FYt, %, 825 L5 RNA/DNA
ESERPRRT]. LA™ REER,1992,1
(3/4) ;159 - 167.
FRFF AEE, B, . R B R a0 A

[15]

[16]

(17]

KA PR AR T]. kA4~ 1] 2008,
32(4) :544 -549.

Rumsey G L,Hughes S G, Winfree R A. Chemical
and nutritional evalution of soy protein preparations
as primary nitrogen sources of rainbow trout
( Oncorhynchus mykiss ) [ J]. Anim Feed Sci
Technol 1993 ,40:135 - 151.

Krogdahl A M, Bakke M, Baeverfjord G. Effects of
graded levels of standard soybean meal on intestinal
structure , mucosal enzyme activities, and pancreatic
response in Atlantic salmon ( Salmo salar L. ) [J].
Aquac Nutr,2003,9.361 —-371.

Wilson R P, Poe W E. Effects of feeding soybean
meal with varying trypsin inhibitor activities on
growth of fingerling channel catfish [ J ].
Aquaculture 1985 ,46:19 - 25.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

306 K =¥ R 34 %

Effects of various processed soybeans meal on growth and
protein metabolism of Cyprinus carpio juveniles

WANG Gui-qin'* , LI Zhi-ping', YAN Xian-chun’*, GUO Gui-liang*, SUN Li*,
NIU Xiao-tian' , LU Hong-mei' , ZHU Xing-hua® , LI Qing-hua’
(1. College of Animal Science and Technology, Jilin Agricultural University, Changchun 130118, China;
2. Changchun Academy of Fisheries Science in Jilin Province, Changchun 130214, China;
3. Xinlicheng Reservoir Bureau in Jilin Province, Changchun 130453, China)

Abstract ; The effect of replacing fish meal with raw and various processed soybeans meal on growth and
protein metabolism of common carp Cyprinus carpio was evaluated in an 8-week trial. The common carp
fingerlings| initial body weight(5. 89 +0.36) g] were fed five isonitrogenous and isocaloric feeds(30%
digestible protein and 15 MJ/kg digestible energy) containing SBM replacing 50% of the fish meal protein,
such as raw soybean ( RSB) , processed soybean by chemical inactivator, processed soybean by heating,
processed soybean by heat alcohol, respectively. Results showed that weight gain of control were
significantly different( P >0.05) ,but those fed RSB were significantly lower than control( P <0.05) ,those
fed processed soybeans by chemical inactivator and by heating and by heat alcohol had no significant
difference, but all significantly higher than control. Protease specific activity of control in the intestine and
hepatopancreas was significantly higher than those fed RSB and processed soybeans by heat alcohol , but both
had no significant difference with those fed processed soybeans by chemical inactivator and by heating( P >
0.05). RNA of 100% fish meal and 50% processed soybean by heating in white muscle were no significant
difference ( P >0. 05) ,but both were significantly higher than those fed RSB and processed soybeans by heat
alcohol and by chemical inactivator and by heating, RNA/DNA of 100% fish meal and 50% processed
soybean by heating and by chemical inactivator in white muscle had no significant difference( P >0.05) ,but
all were higher than those fed raw soybean( RSB) and processed soybean by heat alcohol( P <0.05). RNA
in white muscle and serum IGF-I had a positive correlation with growth( P <0.05). The degree of negative
effect of soybean anti-nutritional factors on fish is anti-trypsin inhibitor > agglutinin > soybean antigen protein
under the experimental conditions, and proper control could reduce the negative impact of soybean anti-
nutritional factors on fish.

Key words ; common carp; trypsin inhibitor factors; soybean agglutinin; soybean antigenic protein
Corresponding author ; WANG Gui-qin. E-mail ; wgqgjlau @ yahoo. com. cn

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

