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Effects of glycinin on the growth performance, feed utilization and
nutritional composition in the young common carp

WU Lifang', LAI Hong’ e', YANG Huanhuan®, YANG Hua', XING Xiuping', WANG Honghe', QIN Guixin'

(1 Faculty of Animal Science and Technology, Jilin Agricultural University, Changchun 130118, China;
2 Liyang Xiamen Aquatic Technology Company Limited, Xiamen 361012, China)

Abstract ; [ Objective ] This experiment was conducted to evaluate the effects of glycinin on the growth
performance, feed utilization and nutritional composition in the young common carp. [ Method ] The larval
common carp [ initial body mass (10.12 £0.08) g] and juvenile common carp [ initial body mass
(116.89 £0.13) g] were fed with the semi-refined diets of isonitrogenous ( crude protein 40% and
36% ) and isocaloric (total energy 16.9 and 15.2 MJ/kg) food for 8 weeks. The fish were replaced with
0,3.0%,6.0%,9.0%, 12.0% of glycinin respectively. [ Result and conclusion] The results showed
that the growth performance of larval and juvenile common carp diversely decreased with different ratios of

purified glycinin. The body mass gain and specific growth rate of 3.0% , 6.0% , 9.0% and 12. 0%
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groups in the larval common carp significantly decreased compared with the control groups (P <0.05),
but the feed efficiency ratio, condition factor, hepatosomatic index (HI) and viscerasomatic index ( VI)
had no significant differences( P >0. 05) between the groups. There were no significant differences in the
body mass gain, specific growth rate and feed efficiency ratio of 3. 0% groups in juvenile common carp
compared with the control groups (P >0.05), but 6.0% , 9.0% and 12.0% groups were significantly
higher than that of control groups( P <0.05). There were no significant differences in the condition fac-
tor, hepatosomatic index and viscerasomatic index between groups (P >0.05). The crude protein con-
tent in muscle of larval and juvenile common carp decreased while the increase of replacement ratio on
glycinin was observed. There were no significant differences in the crude protein content in muscle of lar-
val and juvenile common carp of 3. 0% groups compared with control groups (P >0.05), but 6.0% ,
9.0% and 12.0% groups were significantly lower than that of control groups( P <0.05). The moisture,
crude lipid and ash content in muscle of larval and juvenile common carp had no significant differences
between the groups( P >0.05). Under this experiment condition, the formulations of purified glycinin

should be less than 3.0% and 6. 0% in the larval and juvenile common carp, respectively.

Key words: glycinin; Cyprinus carpio; larval common carp; juvenile common carp; growth performance;
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Tab.1 The feed formulation and nutritional level of larval Cyprinus carpio ( air-dry basis)

1 Tt IR e H:@J/ % A _
WK ) EoKih fhyh FALIEEL BURE MRTER Wk Fam KROERER
04H(CK) 13.86 62.0 2.75 2.75 0.5 1.0 2.78 13.86 0.5 —
3.0% 4H 14.85 58.0 2.25 2.25 0.5 1.0 2.80 14.85 0.5 3.0
6.0% 4 15.84 53.0 2.25 2.25 0.5 1.0 2.82 15.84 0.5 6.0
9.0% 21 15.98 49.5 2.35 2.35 0.5 1.0 2.84 15.98 0.5 9.0
12.0% 2H 16.67 45.0 2.40 2.40 0.5 1.0 2.86 16.67 0.5 12.0
2151 \ ORI RIERY \ /(M - kg )
KR AN FHLT 4 KUKy
0 44 (CK) 9.00 39.99 2.81 4.37 16.90
3.0% 2 9.00 40.00 2.80 4.76 16.91
6.0% 4 9.01 40. 10 2.80 4.38 16.93
9.0% 21 9.00 40.00 2.80 4.37 16.90
12.0% 21 8.99 40.01 2.80 4.80 16.92
x2 @BHGERERREFRKE(RTEM)
Tab.2 The feed formulation and nutritional level of juvenile Cyprinus carpio ( air-dry basis)
i Tt IR e L il Y6 _
Lk ) B 5 i ol FALIEEL BURRE MRTER Wk Fam KROEERER
0 41 (CK) 19.75 51.0 1.40 1.40 0.5 1.0 4.70 19.75 0.5 —
3.0% 4 18. 60 51.0 1.05 1.05 0.5 1.0 4.70 18. 60 0.5 3.0
6.0% &1 18.70 47.5 1.15 1.15 0.5 1.0 4.80 18.70 0.5 6.0
9.0% 1 19.10 43.4 1.30 1.30 0.5 1.0 4.80 19.10 0.5 9.0
12.0% 2 19.70 39.0 1.40 1.40 0.5 1.0 4.80 19.70 0.5 12.0
. | AR % | A
HLIG I HLAR FLLF 4 HLUR Sy

0 41 (CK) 5.02 36.00 4.49 5.81 15.20
3.0% 24 5.01 35.99 4.50 5.81 15.20
6.0% 24 5.03 36.03 4.56 5.42 15.31
9.0% 2 5.03 36.01 4.54 4.94 15.24
12.0% 2H 5.02 36.02 4.52 4.46 15.30

1.3 REaRAFEE

AR IR IR AL 75 MRAOY R~ 3 W) 2 1 L S A
WARG AT B AT 15 d, 106 B i 41
B, BRI AT AU , Pt A% B 5T BRI o2 48 A
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BRI FRAE 15 A/K At b (BRAE R4 30 J2 , 1))
ARAE 20 ). TR AT 20 me/L i) il R B /K 9%
W25t 10 min, FEALLERCEE 3 K ERAE N 1 A58
A BREW 2 W (LA 9:00, R 16:00) , LI £
TGRS JE , 5007 o9 N R4, H BT
TRBTRE Y 3% ~5% , 5 A0 57 B3 7K AR 4% £ 1)
et FEREM AR B T, KBRS E , K 24 ~

26 °C 5% 5.0 ~8.0 mg/L, A AEI5hr <0.3 mg/L,
IR FRLE 8 .
1.4 Hmpys

Py e W WER N R ORI R RN O AW e
W AFE 1 d, 0 A5 A 0 ) ZOR IR T . B
HA P BENLIC 10 2, 43 I FR AR BT i | A o 4
JHFIBRAE ot . Hev 5 R A B2 DL | 75 6 LT B L
WL R, ARG . T -20 CukFaORAE. HLAS BT
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(GB/T18654—2008 ) , ¥ i i Il 5 >R FH 2% [X & Tk i
P21 (GB/T18654—2008 ) , K £F 4 2 & HI b U i
(GB/T6434—2006) .

GiRE /T D NN W 7 = B = N R N
RISCR B TR I R AR LR A L

WRER= (m,-my)/ m, x100% ,

AR = (Inm, —Inm, )/t x100% ,

TR = (m, —my) /m; x100% ,

EHBRRCE = (m, —my)/( my xw,) ,

W = (m/L%) x100,

AR EL = m,/m x 100%

AL = my/m x100% ,
K, m, smy AR R AR T (g) sm h
BT (g) s L AR (em) o i BR it ] (d) sm, 2y
TEAT R BT i (g) 5w, Jy 1A BHRLER 1 5T & 0 0
(%) sm, HNIEFTE () smy NIRRT (g).
1.6 ZitHh

ok I SPSS 17,5 B %oy i A 4 S LIN 3 77
B BRI AT 7 2550 0T, A5y 2550 B k2 i

— 347 1SD Hl Duncan’ s 2 H#, 43 B 41 I7) 22 5
BFENE BFENIRFIE N P <0. 05, 185 Kt -7
PI{H = #R1fEZE (Mean £ SD) 5.

2 #HR
2.1 AEHEAWEREMYHEEKREART A
B2

3 RW] LEMEHE SN SRR P, R ERRE
IR 3. 0% 6. 0% 9. 0% Fi1 12. 0% B, H:H8 i
AR R AR ORI TR 2 AR T X IR A
(P <0.05) , Tkl AL A LU FIEAAR b 4%
2R ARE(P>0.05).

M4 LA 4l £ e S ARk, 2R
BRAE RIS AN EC 1y 3. 0% Bf, Hob 8 R 4 5 2k
KR MR A R 50 A 22 7 A B3
(P>0.05),1M 6.0% .9.0% Fl 12. 0% 2 f) 34 i 1=
R A KR TR AR B 3 R R T
HRZH (P <0.05). 111 AL KL A EE FIBEAAR FE 45 2 2
8] 2252 A 2. (P >0.05).

£33 AEKEOXEMHEEERKRARFBHEMR

Tab.3 Effects of soybean antigen of glycinin on the growth and feed utilization of larval Cyprinus carpio

REHER WAk LN PR e Tkt &AM N B/ WK% T %
el % By Jiit/ g F/% HRED /% % MR (g-em™)
0(CK) 10.10£0.12 25.41+0.36¢ 151.53£0.83¢ 1.65£0.0lc 68.93+2.52a 1.72+0.06b 1.63+0.10a 12.51£0.85a 4.450.50a
3.0 10.11£0.05 23.32+0.13b 130.59 +2.43b 1.49+0.02b 67.01£3.75a 1.59+0.06a 1.56+0.03a 11.42+0.71a 4.66+0.95a
6.0 10.12£0.05 23.56 +0.60b 132.76 +5.59b 1.51 £0.04b 63.53£2.50a 1.60+0.08a 1.62+0.04a 12.41+0.96a 4.21+0.33a
9.0 10.14 £0.08  22.96 +0.56ab 126.31 +4.30b 1.46 £0.03b 63.35+2.42a 1.56+0.0la 1.60+0.04a 12.35+1.84a 4.53+0.37a
12.0 10.14£0.13  22.28 +0.34a 119.62+1.45a 1.40£0.0la 60.35+2.43a 1.53+0.03a 1.61+0.0la 12.19+0.39a 4.88+0.44a

1) R FREHFHME £ 47 £ RIS BB LAR—AMR DB FHH, L FTE£F R ZF(P>0.05,Duncan’ s %) ;2) #6549

FB AR R AR E.

R4 KREREFAXELEERKRARNFAHZE

Tab.4 Effects of soybean antigen of glycinin on the growth and feed utilization of juvenile Cyprinus carpio

etk
/%

REHREA
I/ %

Mgtk
Fit/g

SN
/g

KT

/%

st 74
(geem™)

ikt EAR

/% HE MEFEL/ %

JiFIAEL/ %

116.83 £0. 06
116.82 0. 14
116. 88 £0.07
116.68 £0.15
116.77 £0.15

186.95 1. 54¢
182.30 £2.%4c¢
161.59 £2.91b
157.29 £2.99h
144.22 £2.86a

60.02 +1.28¢
56.06 +2.61c
38.26 £2.38b  0.67 £0.04b
34.81£2.69b  0.62 £0.04b
23.51+2.32a  0.44 £0.04a

0.99 £0.02¢
0.93 £0.03¢

0(CK)
3.0
6.0
9.0
12.0

43.39 +1.38a

82.90+1.93¢ 2.30+0.28¢  2.87+0.08a
75.57+2.15¢h 2.10£0.23bc  2.76 £0.09a
57.26 £4.81a  1.59 £0.13ab 2.80 £0.08a
54.59+1.50a 1.52+0.42a 2.75+0.10a
1.21£0.32a  2.74 £0.05a

8.51+0.62a
8.08 +0.60a
8.86 +1.20a
8.29+1.07a
7.33 £0.25a

2.74 +0.12a
3.30 +0.86a
3.21+0.38a
3.23 +0.46a
2.62 +0.16a

1) &P B4t A T3 ME + A7 £, R BB AR — MR DB FEH KT £F R 2 F(P>0.05,Duncan’ s %) ;2) 4547

FH ARG AR R
2.2 KREKEAXMEHENSEIRAEFRHEITH
=A
25 R, B AE K BRER LS I 3, B E
LA HER SRR TGS L, ReREH
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26 W, Bl K T BR AT IR L 3 i
ghfa LA LS B P R o, RERkE
FESTNEL B 3. 0% At LA h L E F &S

YRR ERAEZE(P>0.05),6.0% 9.0% .12. 0%
LU FCT X AL (P <0.05). QLA H 7K 45 AL
Wi KK Z B 22 AN (P >0.05).

x5 REXREAMEHREAAEFH BN

Tab.5 Effects of glycinin on the nutritional components in the muscle of larval Cyprinus carpio

REHREN

— w( K53/ % w(HE )/ % w(HLNENT) /% w(HLKIY) /%
0(CK) 76.30 0. 13a 19.40 1. 17a 2.31£0.64a 1.28 +0.11a
3.0 76.39 £0.32a 18.94 = 1.04ab 2.05+0.11a 1.32+0.05a
6.0 76.21 0. 19a 17.34 1. 12be 2.12+0.81a 1.34 £0. 10a
9.0 76.21 0. 09a 16.99 £0.41c 2.55+0.10a 1.41 £0.06a
12.0 76.40 0. 41a 16.72 +0. 88¢ 2.40 +0.31a 1.34 +0.08a
1) &P S8 A F I 470 2, RIIVRAE R LAR —MaR B F 84, K7 £ 7R 23 (P>0.05,Duncan’s i%).

F6 KREXRZAMELHNEAAEFTMIHIRIM

Tab.6 Effects of glycinin on the nutritional components in the muscle of juvenile Cyprinus carpio

KA WK /% WO /% WKL) /% wCHLIRA) /%
i/ %
0(CK) 76.31 +£0.83a 18.55 £2.03a 2.59 £0.55a 1.55 +0.21a
3.0 76.73 £0.45a 16.65 +1.12ab 2.69 £0.23a 1.54 £0.28a
6.0 76.78 +£0. 66a 15.59 +1.32b 2.58 £0.25a 1.56 £0.30a
9.0 76.79 £0.25a 15.39 +1.32b 2.60 £0.25a 1.52 £0.20a
12.0 76.55 +0. 82a 15.43 +£1.35b 2.56 £0.25a 1.46 £0.45a

1) &P 238 P38 £ AR 2, RII 88 JLR A — AR B F8 4 R 254 R 2.3 (P >0.05,Duncan’ s 7).

3 itig
3.1 KEHE G X @R a4 6 4K R AR B
B

R RO I T PR A, )

A A A BT g R . B SR AR K 5K
T R8T OGBS 3 UTAR OC. A IR 1 BIF 58 45
SRAH] , 7r BHE £ AN ZJ) f0 Y T TR b, AN [R] B ] s
IR SR, 2 RO KRR BUA R AR T
Fe. xRSt TR EERE H R T i it i, &
FCH B S5 A0 05 , DT AR 1 i T X5 SR W o Y
W ISCRE T, S BB 2RI A M RE R AR A AR K PERE T .
van den Ingh Lt [16] . Krogdahl 2LV 5T % I 4 BE K
5L (FFSB) X R PGV ik J5 I JE A8 S5 A — g 52 0, fiff
Jei W b B AR IR A0 e 5 3, IR AR T B S i
TR bR R TR A6 A TR R IR I
% SRR T S RAE , 4 0R R R 2 B ORT(DSBM) 5
RAHMER 50% 5, 4@ Cyprinus carpio Jian i fif
G B EE R BRI 3 4h, KRB A% 51k
ST AL TE B S PERE AR, 3 Bt S AL M REREAIR, A
S #0258 14 A A Bt ARG L. Krogdahl 251
WAL, 5 HOR AL AR L, SRS 5 | kS dr i v fi7y

Jei 1 1 B )RR 5 e & T 1 e T T 2 TR 2 UK il
DA B 2 S LB | SRR S R R NS R
TE R G F B A [ 12 £ S Al S A
JU 1 T P L AN R R B () AR

B AEBRHE (i J5C 5 1Dk v, 24K SR B I b
#1124 3. 0% 6. 0% .9. 0% F1 12. 0% I}, Ho34 i 5 2% |
FrE AR AR 1 B AR B AR T IR (P <
0.05) ; M 7E B &)y 8 e 5 4Rl e, 24 K Sk A
Fbfilh 6. 0% 9. 0% F1 12. 0% b, Hi3 i R Fr g
AR DR IR B T A R I T T R
(P <0.05). X Al figf2k Hh T HEHE f RN 4) f i AT 4514
RERREEAE AR GBREE 0 USRS [ T 2. 1
HEFIH LA B s B AN KGR L RS K &
AL AL HLBE A 58 35 , T A6 18 Hh g 1Y 23 W & A
JE L TEE WA S R GE v AR T, K E AR AL
PEFRY B E. H I, K ShtiEa KEdEA
Ji  TEARAT S I 52 ) Z T, 285 — B oy 1
5 S T 48 7. Sun 2521 i) P OK O BR B A
H 0% 2% A% F1 8% 1) H A% SL % MEWT 415 , %oF
RGERE B E 3647 1T, 45 R R0 A
ROBRE E & E RIS, 7585 £ KRB U] T FE.
Rumsey 45 Fil Fil ELISA (#7525 K6 b v K 58K
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¥oE AR F35 %

HEM B - R EBRE H 705l 2 58.8.34.4 mg/g
IF, B | ST i iy 3 45 A4 1 28 Ak, 2R A P RE AR, 9D
PRI HRAE TR G PR 5 R AR R KRR A
Y TR RE T T
3.2 REKEANEHENYHYEINAEFTRTH
=AY

TE—E AR LT b B, B ILNE F5 il
JEARXHE E 1Y, {H B RS F5 00 TR AR L FR
FEECARE B N CHORSE R e, 2 LIRS 57K
O3 AN I AE AL AR E 5 AT 2 S I f 2K
(8 SR AR RS Y 2 SR . 2R AR 7
ZH RO E S A R A S I A T, AS ) AR ) 25
O B ) AR A ZH U M AR FEAS IR I 250 T, B
A R GBRER IS0 L ) 1) 3, SR £ 0 ) £ UL A
HORLEE & S R R . o, i by 3. 0%
ZH BRHE (RN ) LA RO AR 1 i 0 IR A 25 S
AW E (P >0.05), MM H A 6.0% .9.0% Fi
12. 0% 2H SAE f A 4y LA HoRL a1 35 i B IR T
XFRRAL(P <0.05). Fifi 45 R S8R 1 ES A Lo 4] Y 1
T, 5 | ECHRAE £ 0 &)y # L PA) HH oL 2 S AN [
IR X ATRE SR TR EEREE (R T Y LT
LR SR RIS AL P 0 2R S ), SR e T
FEHEMTUR. T R EHUEE B NN E 77 )
SIS FRE D T 56T R G O A A
SRR L. AT B T R G PR
SPSp Y GIER Y INARE e Wi EARAE & LN
SLERE BB 60 mg/g I, e KB il JJL Y
HORLEE A R . AT A S R R 4%
BIREAE b Ak, DEE T RS B B X
& 1 Hucho taimen HEf AR AR R0 AR 32224
AR BRI, SRR, B KRG B U
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