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Effects of Enzymatically Hydrolyzed Protein on Growth Performance and Nutritional
Physiology in Mud Carp Larvae

He Fen!, Pan Qing"’, Wang Xiao-dong?, Liang Chun-mei', Bi Yin-zuo'
(1 Department of Aquaculture, College of animal science technology, South China Agriculture
University, Guangzhou 510642, China; 2 Guangdong Haid Feed Co., Ltd, China Guangdong, 511400)

Abstracts: The effect of enzymatically hydrolyzed protein (EHP) as a partial replacement of fishmeal on
growth performance and nutritional physiology in mud carp Cirrhina molitorella larvae was studied. Four
isoenergy and isonitrogen diets with a gradient replacement of EHP (0%, 25%, 50%, 75%) were fed to
triplicate groups of mud carp larvae from 12 days post-hatching to 47 days. The results showed the
survival rate in larvae fed the diet with 75% EHP replacement was significantly lower (P < 0.05) than
those fed the fishmeal based diet and the diet with 25% EHP replacement. Mud carp larvae in group of
25% EHP replacement had comparable specific growth rate as that fed the fishmeal based diet, and
significantly higher than those in groups of 50% and 75% EHP replacement. Body content of GSH and
activity of glutathione reductase in group of 50% EHP replacement was significantly higher than that in
fishmeal based group. And body contents of maleic dialdehyde in all groups of EHP replacement were
significantly lower than the basal group. Protease activity in group of 75% EHP replacement and amylase
activities in groups of 25% and 50% EHP replacement markedly increased compared to that in basal |
group. The results suggest that EHP can replace 25% of fishmeal in the diet of mud carp larvae through
the improvement of antioxidant ability and activities of digestive enzyme.
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L Cahu F1 Zambonino™™ 2 AR A1 E 22 E 5T A 0K B B BRI 65 7 2 40 o B0 33
Ay, RIVEREBRARERR TR TFANFEER, ERR, STt FalEgiam
hEERE. AREKAT RERXRANESBAYERITE T RIS 28, TS REN X%
fiFAAEKRETREIIYE,

1 RS

11 BRAKRRSA HRFEHT RELHERMAIREN 2 DRNFF DMEara, B35 10
HiE, GHEERAWBIDN 12 MRS, 80NN 300 B. 2MERNEFaERER, 5H
R RAFEAEKEREE, SRNAREMR, FA=/1E%.

1.2 REARL CREEHRE R NI — R 4L E IR IR 1) Wil 200 BHJE, BATE

1A (R 220 CURAE &

® 1 BABERYSERHNEFRD LR (%)

JER MEA tHAERY FEIR 4y s N
&4 62.59 6.97 18.63 3.96 2.56
E AR 53.47 17.67 7.07 0.35 1.20

1.3 WAFEE RN 35 K, k25 KEMWE 60 HAASERL, J5 10 R 40 BItaE . 49X
I8 10 X, Z-HI7E 8:00. 9:00. 10:00. 11:00. 12:00. 15:00. 16:00. 17:00. 18:00. 19:00 Htg.
MIBR A IE ORI 10-30%CE AE L RE, REMMEHRE. HFRHE, 24 MEFRE, KEH
28.2-31.8°C, pH{H% 7.29-7.51, ®EAEEH 0.16-0.17 mg/L.,
1.4 MEIBIRSITE

PRI B A R E S ARE S I P BRI B AR R E T (KRS,
WGR-1) Jli5E. F MS-222 Bk, ERBRTHFEaEEKSE, RiFcRRNESRFAKEK, K
2 0.0001g FEE KPR 10 BFALSE. WHRAMEIR: FFEEKE (specific growth rate, SGR,
%/d) =100x (InZERPHE-InWIaH-FIIE) MAFRETE (R): F7EZ (survival rate, %) =100x£8°
RERBH (WIthtRE-IRE M ERED . SR REI: N-80°CHKFE B A fiht &, FIBR
BT, HIR 10%ARAHR, BWOMEHBR, HEMRFE-20CHKSE. GSH. A (MDA)
FE. BHHKERE (GR) &M, BR AR AR &I E. RARMR-M20 e & A RS,
TEB 2 KK =215 B it —— KA R0 18 ) W, SRAM-SEN H sk s ek
R R,
LS BEMSEH AT SEIEA SAS8.2 Sl AT AT . IRILE R A R SR v IR
(M£SE) (n=3) £R, E@HESNEE EELEFFM Duncan’s ZEWEHITHE B EHERK
PR, BEKFRA 0.05. :

2 %
2.1 SR AT HESR 0 A PR AR

T3 HIH T BRI AT HEANITR, KRTHENFETAKRER. HFEXL H A5
1%, BEMEF H75 4 (P<0.05), T H50. H75 AAERAREE (P>0.05). LAKTHEL, H25

AEEBT HO. H50. H7S A (P<0.05), A KRL, H25 AR, BT H50. H75 4 (P
<0.05),
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2.2 REfFHEABAN GSH 8

RATIHT KR A S aFHEAAARRY GSH 8. 521, 31 HEdN, HO 4 GSH LT HM &
H, EFARERFAEE (P>0.05), MEIE 47 HEE, HS0 40 GSH #EEEST HO4AH (P
<0.05).
2.3 REfFHEAAANK MDA &

xS HHETRIARABRATHEARBAY MDA 8. & 21 BHRK, S4MNEFAEE (P>
0.05). 31 HigR, PAHO AEE®T H7S 4 (P<0.05). % 47 O#dnt, HO 4 EESH T HAS
4 (P<<0.05).

& 2 AIRGIRIEC T BB TR 0T (%)

TARL A5 4 R HO H25 H50 H75
a4 40 30 20 10
B HRGEY 0 10 20 30
R 20 20 20 20
EoiTw) 6 8 10 11.5
Vet 10 7.9 5.38 3.55
£ 3Hy 5 4 3 g
TR A4S 1 1.65 2.3 2.95
BRIR4ES 0 0.65 1.32 2
gy 1 1 1 1
e i 1 1 1
HAth 16 16 16 16
HIRNS (%) ' ‘
Vi3 9.42 . 885 10.65 10.70
HEH 40.36 40.10 41.07 39.48
FANE Wiy 18.66 17.98 16.85 18.56
Wy : 12.22 12.49 12.65 12.32
£ 2.49 2.51 2.47 2.36
PR 3.60 3.58 3.78 3.62
BfE (MIkg) 19.93 19.75 19.63 19.70

vE: | Bk R REANIRAYEITE A A ARHIE .

2 EH AR (%): NaCl: 1, MgSO4#7H,0: 15, NaH,PO42H,0: 25, KHPOs: 32, Ca(H,PO,)H,0: 20, FeSOy: 2.5, ZLEGE: 3.5,
ZnSO47H,0: 0.353, MnSO44H,0: 0.162, CuSO45H,0: 0.031, CoCp6H,0: 0.01, KiO;: 0.003, CaCOj: 0.45, NaSeOs: 0.02.
3 BHEARN (%): BRMEE: 0.12; HEFK: 025 BINM: 0.5; ZM4S: 0.5 M 0.05; HMBULHE. 010, HEE: 0.02: VA: 0.06;

D: 0.03; VE: 1; Ki: 02: WEE: 4: VC: 6; MEW: 40; £F4EE. 47.17.
4 HAbEAE: B 50 Fl: 5. BOBEAS. 5. 4EEZE C: 03, JER: 0.5; WIEE: 02.

%3 ZEANABEFENEEE, SRTYE, BEEKFE (MiSE, n=3)

Eilsl| HO H25 H50 H75
WIMh R 300 300 300 300
R RS 60 60 60 60
BARREH 29+3° 31£5° 461%™ 64+132
FEIEER (%) 12.09+1.18° 14.59+2.94° 18.96+0.30% 26.67+5.30°
WIHFHE () 0.0029 0.0029 0.0029 0.0029
KRTHE (g) 0.70+0.08° 0.86+0.02° 0.55+0.01° 0.310.00°
SGR (%/d) 15.63+0.32* 16.25+0.06 14.97+0.03° 13.35£0.01°

E: F—1THRE LARXFBEHRANERERTEE (P>0.05).

84



$2AEREABKERE AMRITL HE 2006

I,

H# HO H25 H50 H75

21 10.98+0.20 14.13+2.71 14.15+1.16 14.61+1.50
31 16.04+2.92 17.42+4.40 19.95+2.83 17.94+2.30
47 10.26+0.76° 14.61+4.98% 24.41+0.69° 12.75+5.16®

i R—THIEA AR A HRNRRERAEE (P>0.05),

x5 BhkEEAFHEEAEN MDA 48 (nmol/mg prot.) (M+SE, n=3)

Flkg HO H25 H50 H75
21 1.77£0.30 2.66+0.35 3.01+0.92 2.18+0.56
31 3.95+0.64° 3.09+0.47® 2.83+0.11% 1.99+0.47°
47 5.40+0.02° 1.57+0.06° 2.75+0.41% 3.34+0.69°

. [W—ATHIEA LA FHEMRNRNERAERE (P>0.05).
2.4 EEfaiFHEf iR GR FETE
% 6 T T /AR At HEAAAN GR 8. 5 21, 31 BN, ZFUAENEFAEE (P>
0.05). % 47 H#EsHt, H50 LB & HO. H25. H75 41 (P<<0.05),

F 6 ZrRH A FREA AN GR &8 (U/gprot.) (M+SE, n=3)

Hik& HO H25 H50 H75
g1 5.18+1.55 5.93+0.88 4.86+0.52 4.80+1.60
31 7.54+0.75 9.09+1.09 8.84+1.01 7.74+1.28
47 3.67+0.54° 3.58+0.38° 9.30+0.77° 5.18+0.63°

a9 F—THERA LA T A HENRRAERAEZE (P>0.05).
2.5 AR AKNEARE. ST

F7HHTHARAFRARAEAR. THEEER. £ 21 BREABL HS s, B3
EF HO 41 (P<<0.05). % 31 BWIEHBELL HO 41K, B3FET H25. H50 41 (P<<0.05).

* 7 BrAR AR AANEAR (U/mgprot/min) (M+SE, n=3)

H % Ei=g 7 HO H25 H50 H75
21 wAN 15.86+0.38" 17.56£2.25"° =i  24.59+1.80°
31 VKB 0.48+0.06" 0.67+0.03% 0.73+0.06? 0.63+0.04%

W R ARG LA B A R L R R RE (P>0.05).
“17 FRBHIRK.

3 itie
1 R E [ R AR AR 4 f o v ik AT R AR K
AR B ENE R AL, HRB SRR L R B, B R E
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WA H 3 S L RIR U AL S T AR R Bt Y. T AR 15 HiRES T AN — RIREE & 40
FES T 10 450, 688 BT s AR /N IR B bR 3. BRovsi el ', sl P
i £ 1121 g AT D) 52 480G R e /N BIOBE N I BIG BFe AT W, /BRSO AT AER A 48 B 75 22 ) U2
A AR BT, AR AT R BRI S R BEA AR N R B AR BT R, AT (et A, fFHEs
RIS T IR R AT BT S RSN, LA I B K /N R A

Zambonino Ll 19 H s Mgt 7 WSO % K R B ERAR YR JR A o A0 40 &8,
L5 0% MR AR EE B A KR, Cahu #5561 10 HIE RGBS F &M T HLWER, K
T 25% 00 G ESR A A IR E R 1 AR B Y, TR e T Rk LA £k B B R R
R 5%FN 8% Gy, AR FAF BRI, Mafatilh iR EE s0% s AR E A RS
Ribgedim ekl ARBP, BEABRYSRARTTUEZERE 1347 BRIFFER (P<
0.05), T FLRE#ACE MIBINTTIRE, 25%2 ARMMY S RAIE R m AR PFHENEEERE (P
<0.05). X5LLE2EHKTFRE RER—E

Carvalho TP T vl o B8 VB A VA ek R 7 A e st 0 A A R AR RS2 e, BTV It R K
HR SR (AR IR A R T VA RS R [ ] MR A, i SR B In I B K R e R B ST B3 (Rt i 4
PR K, (A% RIS SRR AU, BT, Gk bt i R N DR AT R A A T
1517, 191 3o B=3vh &2 i B8 L TR BOVR DN 2%, Lopez-Alvarado 2538 MRk h Z MR & M ERE
BLE 1 E A 10%0 82 3E i a7 A4 K20, ARIeH, HS0. H7S AFedkKEBE TR,
5 FRRIELE R .

R 4 A BEAREEREC, FEARE, (1) VIRMIREEANER; (2) HzRdE
i, BURERI IR, Tk, MRKF, H7S 43EERNEER, EHEARFYERM, XA
e SARBEE Y, WIS FEAEMpERLAIEEER, EREHNEREWER, &
Tt — R KAE I
3.2 MR EEABREYSRES AR AT REATENE KRN

GSH. MDA 4B K GR BEHSHUARENREZETIARR, 7T LMEAFIBAETEEE ) RIK
HIFEAT Y —. MRS HI4 RHENE AR S I o AN T L BE R a8 a s ae . 5
RIS VA I B R AR B RS, PRI M R PR B T (0 AR YLEE.

3.3 (RIS EERY B AR ER 4 R N R TR B T LB P A R

AL T B VE AR Ak AT AR BT 1) 2 A £ 7 A B8 D B2k 5 L. 7E Zambonino 1 Cahu %5 #1AK:
dh, ARIME TAalmREans. REAE. S, WMEBRE. 2-AkEESMELEE, K
PR AT 5 2 5 M e E e E i L, i S RS R BK BB RIS AN, BYFan
R RS A B R, NBRIRGARGENE ) B, WM eSS B3 TR, 7
ﬁ@ﬁ@ﬁ%ﬁﬁ@ﬁ%%%ﬁﬁﬁﬁy&ﬁﬁ%%%%ﬁWEE%%%@ﬁ%ﬁ@%ﬂ%%ﬁﬁ}
kg, Mg EK. |

AT 0T AR BRI A AR SR RO o U TT DU B i e LA LR AL R, ERE A
%%%Eﬁ,Mﬁﬁﬁ%@%&u%%ﬁﬁﬁﬁﬁﬁ%%ﬁﬁﬁ,%%ﬁ%ﬁ#$,ﬂ%§5%ﬁi
%%ﬁﬁ%%%%@%%%%ﬁﬁ&ﬁ$n%%ﬁﬁﬁﬁ%&%mym,%%ﬁﬁiﬁ¢yﬂ%§'
BRI ARRAL LU B R B s A
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