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F(P<0.05), 50 2% HRBERE T TYRIEAE(P <0.05), AE M ERN ELSRBEALERRER
ERW(P>0.05), FRBIREH, AHPENEERBEFERTRIFFTFEAEK, BRERT RO
FYRABER T FTERE TR MEN 0.2%,

XA R R TER K ERY AR

FES %S :S963.73 XERARIAAG: A

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

LENG Xiang-jun, LUN Feng, LI Xiao-qin, WANG Zhong-qiang, 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 dlgestlblhty for
allogynogenetic crucian carp, and the appropriate level of citric acid addition is 0.2% .
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B AL B AT AR AT IR IR TS A A 4, U/ T 40 5 4 IO 38 7 7 B B SR A 7= AR B TR TTIZ R
Fl. B TEALA B BRI oS g  ToRR B A TE KRR R R M A R Z B ER, BT EE
SERIERERR . BIECE R R, 7ERR TR 0.2% 0. 3%/ EERR T 4 HIR Saf FEagER
12.3% .12.5% 2 v Rt 2. STIF G A — B MR KAERDY . X THEREHFMaFEK
ROMLIE 1 TS 2 AR UG LU S B R R B ST X 42, B Bkl R R A R T AR K B R R AL R R
We , AT IR TE /K P AR R A BN PR R4 o

1 MRSk

1.1 RBB 5K

RE—HBITERY S FREAE KT, AR S rEmRx B R IEL R,

R — . 7E AR ER (O B4R FR 2> BIES INFT R 0.1% .0.2% .0.3% , Se A3 . A iseia
B 1, FTEEFRESRN HEA 37.1% 880 5. 1%, F 508 0.82% , BER 2.0%.

R — e SRR (X R ) SR 2 BB AT BR 0.1% .0.2% .0.3% .0.4% , LA Cr,03 RFERFI, 3%
FAE A, EAERERAE | EEEFRBRN HEA 35.0% 8B 4.5% , H3(#% 0.76% , #i
AR 1.8%,

B R e 40 B, MRS A AU TASRLIR I, BT /5 4 CRBER.

F1 HRHIBAER
Tab.1 Compeosition and nutrient levels of basic diet

ol %

i HE— R
i 15 12

5% | 28 25
3 25 28
K 18 20
FE 10 10
7. e £ 1.5 . 1.5
HEEBEY . 0.25 0.25
H ARG, 0.25 0.25
REM 1.5 1.5
TYTERBRED 0.5 0.5
=58 0 1
St Total 100 100

EAREMP AW TN 1:1

1.2 HEAHA5KKEH

BB — R A 420 BV BIRERN 6.5 0.5 g 7 FHEAAR /3 UALEA , B BH=AFAT,
BT 35 BAL,HHET 1.5 mx 1.5 mx 1 mKIBHA , — KM =1 (9:00,13:00,17:00) , B/EE K 5%
EAUEXPITATENEBHRE, B 1/5~1/6 KE; KB BABH RS WHEHE AR
26.0+£2.0 C,pH 6.5 ~7.3; %% %E > 4 mg/Lo

R "R 150 R E 45,1+ 8.6 g WRBHEE, S AALBA, M BHA=ANE1T, 5E
TI0RA,H3FF 0.75 mx 0.45 m x 0.45 m KK, — KB =K (10: 00, 15: 00) , 48 K K
2% ~3% ;KGR B I ASER, BREBRYD 1/5 Bk, B KEHES; REBE/KE 26.0+ 1 C,
pH 6.3 ~7.5; %% > 4 mg/Lo
1.3 WEwRSHE
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(1) 2@ R A YIFATIRE— &, 5 FHRERBERR, BIESE 2 BT RIEREE
W, T WS, B RRE 2K, SR 2 M, % fie S PR R JRCER , RS b R R B IR R A e
IS, 105 CHLT, TIREFHIRAFRE AL

Q) BRYRSEHNE BARSERANKERE, BBTENERAARBANERE, (0,
SERNERABR KEERED,

(3) HALEITR

TFYRHLE:D(%) =[1- 5] x100

BEFABRAE:D(%) = [1- (A x5 )] x100

A BAFIMER R ERRS CHEA B .Cn0, & ,A° . B’ 4 BIREFHEFRRS (HED.
%) CI‘203 @ﬁo

1.4 ¥
Frig 8 LA SPSS BT = th A E A
2 R

2.1 Z<Iﬁ]1’?7§%‘é%$ﬂuﬁiﬂ“ﬁﬁ§%§ﬁﬁﬂﬂzﬁﬁ@%ﬂﬂ

221 d ARG, FESEFRMAEKBRLE 2. WL 2 Fal R, BINAr SR i & 4% E R 5 B
7E, ﬁﬂPﬁbﬂO 2% BERRIBEIEE AR 10.7% (P <0.05) , KRB HM LB EE R 50 0. 2%*?%@
A PR R BOHR SRR R R (P <0.10),

x2 ARrBBRENRNRERBEKARE
Tab.2 Effects of citric acid levels on growing performance of allogynogenetic crucian carp

@5 IS E( RIGH(g) WER(%) BIER(%) R R (%)

POyt 6.50+0.25 9.96+0.24 53.3+3.0° 100 1.94+0.07 51.5£1.9
0.1% ¥k 6.50+0.25 10.20+0.17 56.9x2.4% 100 1.87+£0.08 53.5x2.3
0.2% Frigm 6.55+0.20 10.41+0.14 59.0%2.1° 100 1.80£0.05 55.6+ 1.5
0.3% ¥rim 6.44+0.15 10.16+0.16 57.8+1.8% 100 1.85+0.06 54.1:1.8

RS FSEPRERRA AT REERBE (P <0.05)

2.2 AFIATERBRYS I & % E TR AL 3 1 5

S EREN S AEM O TYRIEAR EAREAR BEEARLEK 3. AL 3 Fa L, Finfre
RS AR T Y RFEAREEBEHARYERE L& TR, PR o 29 BEREERST TH
BTYHEHELE(P <0.05), FM0.1%.0. 2% BB ERE THEILE(P<0.05), 55 0.3% .
0.4% FrEMR A R\ BHH LR (P <0. 1) ; I BB EARHLEL B EEW(P >0.05),

*3 TREERENBSHAMTYRECE.FAREER. BEYERORE
Tab.3 Effects of citric acid levels on DM, CP, P digestibility

A FHIRHALE(%) EHRHLE(%) BHHALE (%)

xit B4R 65.48+1.41° 87.77£0.59 35.13+1.87°
0.1% HHEER 67.85+1.65% 87.84+0.75 41.39+1.75°
0.2% FrEM 69.13 £1.26° 87.32+1.02 39.36+1.23°
0.3% P 67.10£1.44% 87.72+£0.66 37.15+1.56%
0.4% BB 65.54 0,85 87.74+0.63 37.54+1.69%

RS EEPRERE L7 REERBE (P <0.05)
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3 e

3.1 FrERRMIAYE SR

ETFHERAERIER, £5 85 5 BE R DB 7T E A BREMR, — AR SRR
H %iE pH {E,Jﬂl%ﬂﬁ%ﬁﬁi#ﬂiﬁ,%E?ﬁ%ﬁ&?ﬁﬁﬂ%%%ﬁ?ﬁ%%%lﬂ?ﬁé@“o £, Said-iLy/a
T BB ST B RTUE B B R AT R TS HYERR R AR B2 —8, B X HAE YA
HE N B AR,

FEARI PRI AE B R R | FF R T . S R AIK r  5 BE R P &L BE AN pH (A8 TN 0. 2% A iR
AREPEAEEOR . JEEON . BEAMEENEES, Sire DEaMt, BERENTHE iR
A BAERAEEABNIN  PERASEIREEEABENREER X—-A 588319
BAEBAKEERR . ARE P68 E AR EAREA Z W, R E QBB WATE TR R
B, KT HAECEEENEWA R T5EHE—2M5R.

FrE PR AE I AL T8 RS RO 7 A AR ML A S5 A R T 3 B MR MG AP R AL A RIF &
JREFBCALYE, 7T SRR T R R A B AR, Y B A R B A R R, s
H10.4% ~ 1.6% ¥ BRR AT 4R B HT AR N IR 43 BE R & B0, AR P ERIER T R TR B
FTEAR , RER S A X, ERMBEHAEOER SHAMES X, SMOHLER R R TAR T
BERITEAER . AR P ST ER B MERIT 0.2% )5, TR BHAREETHEBE; YIrER
IS RA 29% (4%, Xof ST 98 4 4RD R B T AL 2R s Tk 31100,

3.2 FEBRHTINE

IR E A G , AT DR R B TR — R 0.5% , 5% B DR o B TR sk L SR 4
fi%. HIFHETREZE T & & BA KA E LUBAR 0 5 5 s 68 1 LArh F0 B BRAR R N P 3R 38 T A
R, —RAREREN G BRSNS (FREaREZTLE), BT HEROENES, 8O H
BREIME W N, REME S THPREE S, MeSZwm K, X088 RN 2% 4% B8R AR
R T RMBEEFRRM, AR, 50 0. 3% BRIERRIAL L 0. 20 BREFK
RAKUR, TS5 A X,

AL G RR W, ER P R INFr B RR o] {2 7 7 AR AA K, 185 B T AR EIXT T 0 IR Fsk i T AL TR
W, Fr RS BERRIINER 0.2%,
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