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The effect of small peptides in hydrolytic fish meal on growth
performance of grass carp Cfenopharyngodon idella

FENG Jian, JIA Gang, YANG Chang-ping
( College of Animal Science , Sichuan Agrcultural Unwersity . Yaan 625014, China)

Abstract: 150 grass carps with 3.74 + 0.23g were used in an experiment on the effect of small peptides in hydrolytic fish meal on
growth pertormance of grass carp Ctenoplhuaryngodon idella . The grass carps were divided into two groups and fed in 2 x 3 aquatic
cases (0.25m'/25 grass carps) for 56 days. The diets of test group mcluded 0.5% hydrolyzic fish meal + 0. 5% fish meal and
control group 1% fish meal. The experiment indicated that the specific growth rates(SGR), feed modulus(FM) , protein reservation
rate (PRR), contents of magnesium and small peptides in blood plasma on grass carps in test group were significantly higher than
those in control group( P < 0.05). These results indicated that hydrolytic fish meal as small peptides could improve the apparent
digestibility and protein digestibility and increase the total amount of small peptides in blood circulation and the sediment of nitrogen in
body, thus reducing the store of fat in hepatopancreas and mesentery, and thereby advancing the utilization of amino acids in diet.
Key words: Ctenopharyngodon wdella ; small peptides; nutrition
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Tab.1 Composition of the experimental diets and analysis value

Sk analysis value

_
et T o

- control group test group
K H wheat meal 10.00 10.00
/NE %k wheat bran 10.00 10.00
K 5241 soybean meal 30 00 30.00
SEHF ¥ rapeseed meal 18.00 18.00
# R root of malt 15.70 15.70
i crude rice bran 7.50 7.50
147 fish meal 1 00 0.50
A5 K hydrolytic fish meal 0.00 0.50
K 5 soybean oil 2.00 2 00
Wl 77 #) zeolite meal 300 300
AU 6 choline 0.20 0.20
& & 4 1* mineral premix 1.50 1.50
K 577 binding 0.30 0.30
B Y#EE %S vitamin premix 0.20 020
# C #3ARAE Ve phosphor acid ester 0.10 0.10
Cr,04 0.50 0.50
TEE RS % (LPRMEM)  nutrition components( actual measure)
T4l dry matter 88.74 88.92
HLE 1 crude protein 28 14 28.30
HLARRA crude fat 3.23 3.10
HILF 2 crude fiber 6.69 6.67
HLKAR crude ash 7.31 7.12
LEE LY wotal carbohydrate 26.93 27.11
AT R B (8B () using phosphor 0 6l 0.61
4 {LHE keal/kg® DE® 1763 .2 1762.5

Hra AT HEL(%) : Ca(HPO4,, 61 .71, Nay( HPO, ), 4.20,NaCl 3.23, K,S0; 16.38,KCl 6.58,FeSO, 1.07 /7 MK 3.83, MgS04.42,
ZnS0, 0.47,MnSO, 0.033,CuSO, 0.022, CrCl, 0.043 K1 0.022;b B 544 (% ) s inositol 2.22, Vit C 1.11, calpanate 0 83, Vit B, 0.22, Vit B,
0.56, Vit B, 0.06. Vit K 0.06. folic acid 0 02, Vit B;, .012, Vit H, 0 006, Vit E 0.4, cellulose 94.42; ¢ W] H{LAE: FEE 1 4.0 keal- g~ " HE M

8.0 kcal*g™' ¥ 1.6 kecal-g "4+ 5

Note: a. mineral premux{ % ) : Ca( HPOy ), 61.71, Na,(HPO,), .20, NaCl 3.23,K,S0, 16.38, KCI1 6.58, FeSO, 1.07, citric acid 1ron 3.83,
MgSO, 4.42, ZnSO, 0.47, MnSO, 0.033, CuSO,0.022, CrCl,0.043, KI0.022; b. vitamin premix: inositol 2.22, Vit C 1.11, calpanate 0.83, Vit

B, 0.22, Vit B, 0.56, Vit B, 0 06. Vit K 0 06, folic acid 0.02, Vit By, 0.012, Vit H, 0.006, Vit E 0 44, cellulose 94.42; c. digest energy( DE):

protemn 4.0kcal-g~'. liprd 8.0 keal-g~", carbohydrate 1.6 keal g™
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%:% Buchmann 285V i 07 ¥ , 20K 7K A 90 Hh ik
i i RKEEK 8 25 . AR K AR AT /S EER
HEHTE A KA BT K 5. 43[EE KT
BOEHEEK = OKE/NIK AA & - FAA)/
FAA], HPLC Z-#74s R& M Ky FE & W
X 3-9fk, Fi Cu-Sephadex G 10 #4375 FAA f5,
Mg K 80.75% o
1.4 KEHSASKREH

S EM I 2 A, TR H R RM 1% 8
oy IR 4L H BRI 0.5% R KR4 +
0.5% Wk, B4 75 B, 8 25 BIAFT 0.25

m’® BIKIEFE R, B 3 M RAT KR .. BRI
K173, 3R 56 do HKFE &M AKiE26.7 +
3.1C, M E N 7.350.36 mg-L~',pH 7.03 =
0.4, A N0.39+0.28 mg-L™ ', B H1.51 =
0.16,%5%25.8 * 0.2 mg- L', TR & K
0.101=0.07 yng - L™, A R L 4 0.110 + 0.014
mg-L~1,
1.5 #mREMSH
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512 B3 (Tecator, Sweden )il & , LR 7 FH 2% [l 4 MEAREBME

% ( Tecator, Sweden ) , JK 43 F ik KAk ik, i H W% 56 KI5, 2 4 & 1715 oML, B

HPLC(HP) il & 5 £ 1 3% BK RN 8083 7K #8497 ik EMER(P>0.05), HAXARKE W R

A RB RS . A HP 656 T 5 AR RS8R I BT B R ILAF . BT RR

BB N B AR R LR B TH R HEREHZEZR(P<0.05)(F2), EHHAMRP
6 £ 7] 2 #5125 1k % B Newman Keuls [G TSI — 78 EL A B fE85 7K 40 /)N BACRT 4 v B f A Py

5, BHE S5 1T 23 97 R A Dumcan [ £ E H AL MEARE GRS o

%, i E KR 0.05, 8% B EKFRA 0.01,

R2 2HEBPBEERKE FEE ANRYENEARBHE
Tab.2 The relative growth rates( RGR), survival rates(SR), feed modulus(FM)
and protein reservation rate (PRR) on grass carps in 2 experimental groups

3 /g KE/g A K/ % HiE#E, % R R EHEMIR %
group IBW FBW RGR SR M PRR
i A2 \ )
) T4 3.73 6.38" 1.27% 100 2.26% 19.67°
control group
W A
AL 371 7.47° 1 81° 100 1.88° 25.34"
test group

A= 1TERE FALE EANEFRBRARAREEES (P <0.05); fAER(%) = AKBE/VHERE « 100; XM EKH (%) =
(KT - WE) /W HE/FFEIE < 100; FRERER=BEFNHLE/(KE-VE); EHREERBNR(%) = (KEEAR - WHH
B /BRENLH.

Notes: values with different superscript letters within same column indicate significantly different ( P <0.05); survival rate( SR) % = the number
of fish in the end of test/the number of fish in the beginning of test x 100; relative growth rate{(RGR) % = (FBW — IBW)/IBM x 100; feed modulus
(FM) = total amount of feed fed fish/(FBW — IBW) ; protein reservation rate (PRR) = (FBM of body protein-IBM of body protemn)/total amount of
feed protein fed grass crap

22 2HEBEHREKEDR

2 HEEATERIEE 2 FARAKEEAAL,F 4
JIARFAE K BB LHRERE A4, N 6 AR, Xt
MARABXBHE AL KEEE B EEREMRK
(P<0.05), B LR, XFEFHE LT K

-3 =2}
T -

[ ]
T

—— X FA

ERE /g weight
o

control group
(E 1.3 3), RUATEE G HRPEINEBKED 4 R
N R . est group
il 38548 A R . ,
0 2 4 8
RI 2AFEEXMR(AE)EKEE W] /week
Tab.3 The body weight of varied time ( week) Bl 2 425 0 B ER A K A
b ] 2 . - # -
Y grass carps in 2 experimental groups Fig.1 The trend of growth in varied stages of
415 group 0 2 4 6 8 grass carps in 2 experimental groups
XIABZH control group 3.73 4.24 4.74 5.53* 6.38
L4640 test group 3.71 428 5.05 6.16° 7.48°
23
G RO LARR A e ke ek as 2o 2 ARBRTEL, PIAREE. B b R0 AR A
(P<0.05) FEiE &
Notes: Values with different superscript letters within same column FE %:Z 4 EI%H . X¢ﬁ€ gﬂg ﬁiﬂ?faﬁ%ﬂﬂ E:F M: l:t N W

indicate significantly different( P <0 05) HH‘: H: . %HE tt %ﬂ H:FE%HEHEJ Hﬁ/ﬁ\%%)@ E g ( P <
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0.05)BAREH (P <0.0) R, R BAES & ASARAHAEEMEZR(P<0.05). ik
APREAEX BB BTG S B R AR A W R S EAMLRIR A & A IS ok
ERMES TAKE. EEAIRDPEIN—EL  # AERLEERER(P>0.05),

B Ay KSR/ N RTT R RS (R A RRAE 5 2.5 2 AR A MM S5 B SRR

ZIBERR AT E R H1Z% 6 AT RN, Sof B2 5 i g 20 B L 9 o
24 2AFBHARBSMEMKUELE.E S SM0L 50415 6l R & B ANk
SRR AL R IRAA B ENTIR (P <0.05), RUIEM

MR 5 AT X R SR S ok sy . PEIN—E B R KRNI SR B R
BorSEARS BMECLEARN TRV BARK MR ITE NI MK &,

®4 2HEGRRLE AAELE RS IE TR S &
Tab.4 The rates of hepatopancreas/body, bowel/body, fat in mesentery/body and
the amount of fat in hepatopancreas on 2 experimental groups

HIE) JiF kL HAEH Malg i T RRAERE U5 & &
group hepatopancreas/body bowel/body fat in mesentery /body content of fat in hepatopancreas
el
T4 2.34¢ 12.16° 3.96" 11.49¢
control group
i \> Y, é
e 1.69° 9.65° 2.35° 4.91°

test group

L —TEEA LATR LR DS FRRAKAREER (P<0 05), KEFHARFEWMBELER(P<0.01)

Notes: values with different superscript letters within same column indicate significantly different( P < 0.05) ; values with different superscript

letters within same column indicate significantly highly different( P < 0.01)
x5 2HEEBARBIIERRNELE . BRBELE

Tab.5 Composition of body and apparent digestibility (AD), protein digestibility ( PD)
of grass carps in 2 experimental groups

25 EI e b %) i RMH LR HITHLR
group protein fat ash water AD PD
XfRRE -
o 56.66 30.91° 10.57 75 95 73.72 75.55
confrol group
rg g
i 55.76 25.62° 10 57 7764 78.24 79.65
test group
Hm % 4

Notes: same as table 4

Fo6 2HEFESHMEPE B ENKRE
Tab.6 The contents of Ca, P, Mg and small peptides in blood plasma of grass carps in 2 experimental groups

#i3 FE(mmol-L~") W (mmol-L~1) £ (mmol+L~") MEE (10° x UVE-100 (4 1)
group Ca P Mg small peptides
i HR 4

AR 1.93 3.80 1 35° 14412°

control group

e

A5 2.08 4.04 1.91b 33228"

test group

%

Notes: same as table 4
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FIE 2] F TR (562 B8 00, 38 5 35 IR A VR fAe
JEAT e Didh AR TR 2 R AR IE R R, insk
RK Bel B BK PO MERR R W6 AR SR B T T RT A T At A
RO R, B LR SRR R, R VE 1L TE Y
A O TR ALRE' T 3N A S0 86 R TRtk
AR K R DA R T R 5 R TR
AT AT B AR AR E]  — 2 PR IR, BT L /IR B
PH & AR e ANhE 2 R0, BBk B L6 Bk i A= 7
Wt R 5 HRRE S A O, TR e f v R 48
fi IR

R ACSIZHG B8 #4 JR IK HE T T HPLC 43 #f & 1,
FRR T A N 605 K S /0N IR L R £ I 5 A /i
RO IR B AR S  REU/NIK AT LA ST
MEAG b K 20 LI fF 40 20 AR Y K R AE
T VAU 9 2 HE IR (FAA) I8 20k AL R4S 27,
(IR K B 2 R A TR, /)8 JIK AT 5% 5 itk A
UG A | 10 % B b 0 20N Bk B AT BE A2 31 H R
IRTR R0 B A0 R W), B f I RE B o B K
iy R RYEGEZ M AT REAEE—E REE IR &R
DAL TR I8 v YRS 49) IAC BE S i I YR AP B R A K
Gl NI R 2 B LA B R A L EE ST
SR H RS It K g KOS B R S
TR CPEREDY ) — IR R R S TR U R
PR T IRBE I, AL T MR UCER 11 RS T R B s T
PR A A 0k MU I 893 7K S 4 2] £, ) 4 %o

KR R AU CR & T ouaedl, g it .
FTIENE RS 7 & K A (i) 2 i B A T30
HIBFHESE. 25 1 Bk, R K/ B o) B 1
HE P R PR A P2 08 3 e 5 19 TR A 0 A
Yo R £ A A8 2 B R, M HE— A5 A L FE
TERNFT .

R S — 32 L] 20893 7K S 490/ IS IR T DA £
BB RIS RN L
PR /K A HP A RK P S SRR AR — AR
VRS L IRE ORI /v S0P N R AR LR
HE AR K B R S FIRCR A

S 3K :

(1] Takeda M. Tukur K. Gustation and nutritton m fishes: applicu-tion
to aquaculture | A] Hara T J Fish Chemoreception | M |
Chapman & Hall, London, 1992, 271 - 287.

2] Erba D. Ciappellano S, Testolin G Effect of casein-phospho-
peptides on inhibition of calcium intestinal absorption duc to
phusphate| J]. Nutrition Research, 2001, (21):0619 = 030

3] Carine J, Minter 8, Pecr F. Nutritional compositions con-tanmg
beta casomorphins! J1  Uk-patent Application, 1989, (2):211—
810

[47 Parisint P, Scicipiom P Effects of peptide component in a prote-
olysate m piglet nutrition! J]. Zootecnica e Nutriz-ione-animale,
1989, (15):637 — 644

(5" Buchmann N B, Boza J Protein V enzymuc protein hydro-
fysates: nitrogen utilization in starved rats J] J Agric Food
Chem, 1979, (30):583 - 589.

T6] Leonard A. Maynard A B Animal nutriton| M| McGraw-Hill
Book Company, New York, 2(KX}

'7" Infante J L Z. Nutritional rehabilation of malnourished rats by di
— and tripeptides: nitrigen metabolism and intestinal response; J |
J Nutr Biochem, 1092, (3):285 - 200,

[8] Duneil H, Baumann $ A. Physiological importance and charac-
teristics of peptide trunsport in intestinal epithclial cells | M
EAAP Publication, New York, 199].

Y9! Maria K K, Bamba T. Iron speciation in intestinal concents of
rats fedmeal composed of meat and non meat sources of protein
and fat[ J] Food Chem, 1995, (532):47 - 50



