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Effects of citric acid on growing performance and nutrients
digestibility of allogynogenetic crucian carp

LENG Xiang-jun, LUN Feng, LI Xiao-gin, WANG Zhong-giang, XU Ke-jun
( College of Aqua-life Science and Technology , Shanghai Fisheries University , Shanghai 200090, China)

Abstract : Two experiments were conducted to investigate the effects of adding citric acid on growing performance and
digestibility of allogynogenetic crucian carp. In experiment 1, 420 healthy fish with an average weight of 6.5 g,
were separated randomly into 5 groups and fed with 0.0% (control),0.1% ,0.2% ,0.3% citric acid addition for
21 days, the growth rate was 53.4%, 56.9% , 59.0% ,57.8%, respectively. The growth rate was significantly
improved by 0.2% addition (P <0.05). In experiment 2, 150 healthy fish with average weight of 45.0 g were
separated randomly into 5 groups and fed the diet with 0.0% (control),0.1% ,0.2% ,0.3%, 0.4% citric acid
addition for two weeks to measure nutrients digestibility. The results showed that phosphorus (P) digestibility was
significantly improved by 0.1% or 0.2% citric acid addition and dry material (DM) digestibility only by 0.2%
citric acid addition ( P < 0.05). Adding citric acid in diet had no effect on protein digestibility. Results above
showed that adding proper level of citric acid could promote the growing performance and P, DM digestibility for
allogynogenetic crucian carp, and the appropriate level of citric acid addition is 0.2% .
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Flo d TRRALTHIEA 2 Bl o5 e o5 B B0 R FE AR B 200 T i 2 2V E A, BT 2%
EPTEATERITE . PIRas BRI, AR PRI 0.2% 0. 3% F IR 7] 207 42 & it | 2 4F (4 B
12.3% .12.5%" 2 Frig st st AR — 2 AR A AT S TR m e #E 575 fa iR A
AOFLEE i NI R, AU A S B SRR B SR &R, B 5B B AT AR R X AL R R SR RTH AL R A
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1.1 AR S5k

RIE—FEAT BT B B R K AR, R BB E R Y RIS R,

R — : 7E LR EDRL (o R4 TR A BRI R 0.1% .0.2% .0.3% , 3L 0 HRAH , FErd 4Rl 4l 40
B 1, TEEFRERN HEA37.1%, M50 5.1%, 5385 0.82% , & EL 2.0%

R T FERA R (X BRA) WP 43 B R IAT R 0.1% .0.2% .0.3% ,0.4% , ) Cr,0; K FE/RF, 3L
AAAEEA , HEabRRE R IR 1. FEBFRIERA HED 35.0% BN 4.5% ,F 885 0.76% , #i
S 1.8%, '
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Tab.1 Compeosition and nutrient levels of basic diet

5 Ll %
o I — g
¥ 15 12
oH 28 25
3 25 28
whn 18 20
i 10 10
BEER A4S 1.5 ‘ 1.5
HAEEBIRY 0.25 0.25
AL AEsE 0.25 0.25
BA M 1.5 1.5
THLRREY 0.5 0.5
ZEAT 0 1
ST Total 100 100

HRA A S 1]

1.2 A AA S mEE

R — SR 420 BFHREN 6.5+0.5 g T FRMAF, 3P0 M0 , G0 3BH = P17,
VAT 35 B, AFTF 1.5 mx 1.5 mx 1 m KIBMA, —FRIE =K (9:00,13:00,17:00) , B Z K 5%
A UERNAEENE; & HRIE, B 1/5 ~ 1/6 /K iE; Kt B 30 78K ; 18 3% # 18] 7K 1B
26.0+2.0 °C,pH 6.5 ~7.3; F5f#% > 4 mg/L,

IR =R 150 B E 45.1 £ 8.6 g IR H AR, /0 AL HEA , N B AH =417, BoF
1710 B4, 3% T 0.75 m x 0.45 m x 0.45 m KFKFH, — REAR 2k (10: 00, 15:00) , £ 17 . H
2% ~ 3% ; KRG H B 7 SAEIR, B R B 1/5 fIka, B R K BT 8 il W B KR 26.0 = 1 °C,
pH 6.3~7.5:; A% >4 mg/ Lo
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FHRMAEE:D(%) = [ 1- ] x 100

EE AT D(%) = [1- (4 x5 )] x 100

A B AP R R B SRS B 11 ) . Cr0; & HE A7 L B SM5IE08 P TR M) CRLEE K |
) .Cr0s T, »
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S EE L SPSS Bk 1FEAT  Z 0 f 2 E
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2.1 ARFERRESINEX T 8 R A2
Z 21 dAFRE, S HF FREE LRGN 2, AR 2 hal 0L, TN RR A & IS B R A
PR EAR TSN 0. 2% A IR IR BN TE AR 10.7% (P <0.05), HAR AR LB FHZER I 0. 2% 5 R
A BEARIA R R B3R S AR SR (P < 0. 10)
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Tab.2 Effects of citric acid levels on growing performance of allogynogenetic crucian carp

415 BT (g) KITE(g) T A (%) T #(% ) Akl A B R A (% )

Xof FE 2 6.50+0.25 9.96+0.24 53.3x3.0" 100 1.94+0.07 51.521.9
0.1% MM 6.50+0.25 10.20+£0.17 56.9£2.4% 100 1.87+0.08 53.5+2.3
0.2% FriEgm 6.55+0.20 10.41£0.14 59.0x2.1° 100 1.80+0.05 55.6% 1.5
0.3% i 6.44+0.15 10.16+0.16 57.8+ 1.8 100 1.85+0.06 54.1+1.8

TE : [l B8 F SR BLAT AR AR 22 52 i3 (P < 0.05)

2.2 RIEFHEBR IS0 XT 8 52 Y BH AL R B #2 0

S H AL 25 R T B AR R U AR AR D3R 30 AR 3 R AT L, TR AT AR
i 11 25 LA BT 40 S T 1 28 BTl T AL BR P #E B50ME b = T R, FErh s I 0. 2% Al e S 4R v T AR
BT Y BHEALR (P < 0.05), %0 0.1% .0. 2% Fr {5 iR i ~f S TR AR (P <0.05), 4501 0.3% .
0.4% FrEMR A $E R AR T (P < 0. 1) s IR IFTF B 2 1 BUH AL B T B (P >0.05)

F3 AEFFEBEMEBMAMTYRECE EARBULE BHLENZI
Tab.3 Effects of citric acid levels on DM, CP, P digestibility

2L "I A% (%) SV (%) L% (%)
XAl 65.48«1.41" 87.77+0.59 35.13+1.87"
0.1% i 67.85+1.65% 87.84+0.75 41.39 £ 1.75"

0.2% Frigim 69.13+1.26° 87.32+£1.02 39.36.+ 1.23"
0.3% Frism 67.10 £ 1 .44 87.72+0.66 3715+ 1.56"
0.4 % Fi kg 65.54 + (.85% 87.74 £0.63 37.54 £ 1.69"

T b A0SO VAT ASD bR r Bl #0554 B (P < 0.05)
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BA BB ERR, AR IR 1 T (2R A 0, 3 B X 2R P A 23 AR P T R K
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Py B RRTE T 1 1 A L3R A7 7 £ B MR PE BRI F T 0 M Eh A e R A R R B BT Y &
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ARV IR IK 2% 4% B, %of T 60 fy el s 0 1 3t g 10,

3.2 FAEBRMIES NS

AR E A RIE , KPR R IR AR e — RSB 0.5% , 5% & A1k vh f H5 A LG B R 4
1o JLIER T RETE T 3 & BT SR 1 B LA K AH 17 F) BBV 43 WA B 17 1A o R0 B R A4 0 P e M B 388 T £
2 — A B4 R A 0 B IR Y WA RE ) (St KB TR ) JBVR P R R B B 158 L WUt k) b
BRGS0 BB /0, AN SR i s T R RN BE SR AE K . X TR R VRN 2% 5, 4% AT BERR
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W 5 R R FSE BRI M 0.2% o

(17 G RF BT R4 R Ay B sl e /) KT 0] oK™ R4, 1998, 7(8 1)) : 406 — 408.

(207 Vol Bl e AR 4 B S IR R X 8 e O S SR RSB D) DA 2 Bk 2001, 20(4) 1 262 - 265.

[3]  Balamurall R'S, Aravindan C M. Citric acid as a feed stimulant [J]. Fish Technol Soc India, 1997,34(1):9 ~ 12.

(4] Ll oK Al BOOTER IR R AR R [ ] SR b, 1993, (1) 233 - 34

(5] ZEEAN, LI K™ g e SRl M ] e ST ol HiRAL , 1994.200.

L6] WU 4l LRET b AL, S AL R0 IO 0% B AR 0 GGG M R S B s i L ] &l 274, 2002, 14 (4)

44 - 48.
[7] Amerio M, Cadamatiri E, Moietta A. Acidified diets in the feeding of rainbow trout: Effect on some digestive indices[ J]. Aquaculture Nutrition.
1992,3:63 - 72.

(8]  Viclma J. Tall S P. Dietary fumaric acid enhances apparent digestibility of mineral in rainbow trout] J}. Aquaculture Nutrition. 1997,4.265 —
Y DI i Y I

268 .
Lo 1L R M, B e, 8 hp b imon 0 1l 20 I R AT sz (] [ LK™ Rl 7 2004, 11(4) £ 344 — 348.
[10]  Vielna J. Supplemental citric acid and article size of fish bone meal influence the availability of mineral in rainbow trout[ ] ). Aquaculture

Nutrition. 1999,1.:65-71.
L] SRR A8 MSIILAZ R A T R BRI ) Bk BRsR F s [ ) B K™ 1997, (3):4 - 6.





