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RENMNREAEREMT R AL HERKMERE.
H BRI RN IhEER R

BEARY AWm' £ B O FEMY ARt Ré4w'
EF b &1 REAT B AV
(1. VERE KK =% BE  EHEK  402460; 2. Jbat UM EIBRAKEHABRAR  Jta 100029)

BE KR AT /NIKE A% R 803 # # & (Pelteobagrus fulvidraco) & K # 6 . &k 4. W1k
Hig vE M A B AL T B B e, DL 30% f K 28 y w4 (AO), K E /NIKE B 45 AR 17%. 33%F 50%
By #OE R S0 4 (AL7, A33 Fn ABO), Bl 4 HEAR AR, BARE ANEE, BNELN
% 30 BT HIRE H(37t06) g EFM e s, HATHH 80dWARER, £REF, AIT4EK
Mgk 5B 4L B % £ 5 (P>0.05), A33 4% E R (WGR)E % & T I 41 4M(P<0.05), H4&464r
¥ 5t B A T % = 5 (P>0.05), AS0 4115 £ F #(FCR) & 3 & T T B2 41 Fn 3 fth 52 5 41 (P<0.05), 3
EE | E A KE(SGR) A & A T E (PER) B 2 (K T X B8 41 Fn 34t 52 36 41 (P<0.05) . 4& 52 56 41 AP i
E(CRFf R IL(VS) 5 A R4 T B % 2 % (P>005), KE/NMNKEAERERTET 46 K0, K
HRAE S ELLEEBH(P<0.05); KT, YAKIT/PKREAERER AT M 33%F 5 E 50%FH ,
& L B A B B 2% 1K (P<0.05). & 52 3 41 7 g By B A0 7 2 1) B 05 1 B 2% & T x4 B8 41 (P<0.05),
ABBFASOAE R E 5 T EA(P<005), KENKEOHEREN S ETEFEIER =
B (MDA)EMH L # . S LR, BEHafRAANT2RnERENT 33%H, EfasKEREK
£, B EEFERENGREFAAE W, AARERRERRENREAEREN BN &£ KE
W, DAY A & AR S A K EANKE B R SRS

KR O OKEANREE; EEa; AKMER; WALTE

FESERS S963  XEkARIREE A XEHRS  2095-9869(2021)05-0149-09

v i fi (Pelteobagrus fulvidraco), AFREEHT, iGN A AR, TR RAE . R R a2k
PRI A T AR AT 11, JC LD R I 52 Xl Ak, e &b T AR, HALMIAr, H&H CARAM
HATZ AR M MFFEEARNI, K3 ARRET, # Z2 AR S e, hTask
B K, g B, 7 LL16.38%0 A K SARASE . HARAMEAL, SRRk TR, g
20194 4= [H = & ik #1502 1 t (R =4, 2019). #Hi ik (BREn 2, 2018), RIS EAK = AR A T

* o AR 45 2 5 0 % 45 (X DIK 2015C034; 5360300098) % Bl [This work was supported by the Fundamental
Research Funds for the Central Universities (X DJK 2015C034; 5360300098)]. #{Ji #%, E-mail: 260113369@qg.com

@ @IREHZ:. & M, BlZ%, E-mail: luohui2629@126.com; {iLsK, E-mail: cts@e-feed.com.cn

ks H #H: 2020-04-21, Wt ek H #8: 2020-05-11
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A2 4%

E AP F T TV 2 FoAh RN AR fa ok X #0288 E
KA, ISRz, Hil, R HEEA
R AR DO N e RER AT TOR TSRS AN (IF 77 h R
(2006)WF 5T F2HH , &2 AR 1 3000 f Hy 17 X 8 591 A AE 1
oM o % 5 MAE (2017) 45 i, X A Ky 45 1X.20.84%fh
93T X ¥ A0 A P PR RE G . SCHE £ 45 (2013) i 5%
IR, AT DL i R A B 0 T 5 Rt 200009 £
o ZRRAF(2018)MF 5T KW, i F K Tk 4s B
R 20%0 £ 1T X B 0 £ A e R RE L THALEE . Bk
T 1 S T AN RS2

/N R 368 3 Tl A B A T 4 T 25 B 7 2~101>
AR, AMUBEA R TP IR D 6E,
M HA T EA. deEAE RGeS R AL R S5 1E
H(McLean et al, 1999; Iwasaki et al, 2003; XEHHA,
2004; i, 2013), CARFSRUERT, AT LA ISR AR
BR R AR 5 30 A0 fic A 1R R 20%0~50%0 4 (5 2% 4
2008) . P B A A M- 7 10% L P 1] i 25 8 g o i
B, R E K (B4R, 2016) . /KRR 1R 25%~75%
253 X PG {7 1) V.45 (Aci penser baeri Brandt)E K14 fiE
A 28 BRN I3 AR AR 4R A 2 T 2 R e (R ) AR
2010), 7F 5 & 44 (Allogynogenetic crucian)fic &l kt
Fh R 1 AR 50% 1) 9 1 X HE AR K PR E LA 2 Bl TJE
SR (A I ES, 2008) . 8 /N K ORI R AR 25% 01
2453 111 %J 75 £ (Mylopharyngodon piceus): £ Jo A F1| 5%
My (X3 4, 2014). R E /PR 2 —F R Z 8 /D
BE, AN EA AR BT R ABUE SR -, B
EAERYIE UM, (H T R /MK ER 0 3 300 £ 11 52 1
A 5T A DL AR TE o ASBIF 5338 3 K /IR B 1 2 AR AR
HER ARy, PRIEK G/IMNIRER O i i fa AR K PERE L K
Ay TH AR DT A AL DI RE RS2 e, LSBT Ok v 5
£ LR C RN R /NIRRT A R AR RIS S R

1 RS
1.1 SEIEzhid

AR Ty [ ERTRE X E
THETE & ol B A VEAL, RIS 3% T 70 R R 2FK
FREE R FR K SR AR %, &K 08:00, 12:00 F1 18:00 ]
R SR T ] 14 d ISR, DR E
FRoe it s, 5K IR A E 6.5~6.8 mg/L Z[a], pH
3 7.0~8.5, /KK 28°C~31°C. H ikt 1000 Bk
R (3.720.5) g EHf A TIER LK .

12 fARES S XRigT

ARHIFFE L 3000045 20 Ry %t BE, SR FH SRR R S0 15
PHADRHC )7, 3t 4 RS AR 4). fakh . O

PRUR IR 8 R R S B R UR, GM L AR R
KR R AR R R IR T K T i A 1 e 2
o RE/NKE A MES 8 0, 6.6%. 13.1%
1 19.6%, ffi kT /MR 4 A1 0. 17%. 33%
H1 50% 1k, ] CaH,PO, #b & 45 20 fal k) b Y i
AV, AN R A AR BR B K. o, K&
/NIRRT IR) FR VL5 R 25 A W R B A PR w42
fit, KE/KEAEFRBSILE L, RE/MKEAZR
AR 2, KRE/NMNKEASTFRERILE 3, KRG
NBREE I TR R ULE 1, K JEREZ 40 BRES ,

FHZ BT BC T B HARSE A 7%R7K, 1R21)G
f8 4] SLLH300 /N ASSP-EEHPRLAL S S B A2 2 mm |
DUPERRLGERL,  HARRHG B T-20C kA REH .

®1 KEIKEAEFHS
Tab.1 Nutritional components of soy peptide protein

i R 4y R
Components Content/% Components Content/%
HIZE 1 Crude protein 50 HLK 4> 7
(N*6.25) Crude ash
7K 4> Moisture 5 Ca 0.3
HLZF4E Crude fiber 3 X 0.8
Total phosphorus
HLAE MG Crude lipid 1

F2 KR/IHKEASERAK
Tab.2 Theamino acid composition of soy peptide protein

IR i A o
Amino acids  Content/%| Amino acids Content/%

AR Lys 3.38 | &M His 1.28
EE R Met 0.82 | s2& M Leu 3.92
it =R Cys 0.89 | MEZFR Tyr 1.87
E+E Met+Cys 171 | &%k va 2.39
JNETR Thr 1.96 | WA Ala 2.29
AR Trp 0.68 | R[4 %M Asp 551
AR Glu 943 | H&& Gly 2.10
LR e 225 | 2% Ser 2.42
K& R Arg 357 | KINA Phe 2.55

*3 XKEIKEASTFE
Tah.3 Composition of soy peptide protein

43+ Molecular weight /D & & Content/%

>10,000 4
3000~10,000 7
1000~3000 13
186~1000 37
<186 39
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G 2 B EH— BRI —> TR
(EOM. EEHSHRE)

R < B T <« WARBEIR A AR
e (EATmE)
K1 REVNMKEHBIN TRAR
Fig.1 Production process of soy peptide protein
F4 TRANRKAREFRHD S E(%T YR EA)
Tab.4 Formulation and nutrient composition
of test diets (%DM basis)
ZH %1 Groups
A0 Al17 A33 A50

JE B} Ingredients

T4y Flour 18 18 18 18
H1 Soybean meal 15 15 15 15
Hik1 Cottonseed meal 5 5 5 5
a4} Fish meal 30 25 20 15
$#E E X PR Chicken meal 8 8 8 8

1M EREE H A Hemoglobin powder 2 2 2 2
F K H# Corn gluten powder 6 6 6 6

FKVEH Corn starch 102 78 55 3.2
KE/MEKEH Soy peptideproteéin 0 6.6 131  19.6
#5471 Adhesive 05 05 05 05
Wik — 45 CaH,PO, 20 23 27 30
T3l Soy bean il 20 25 29 34
4L JBFE Choline chloride 03 03 03 03
IR Premixt 1 1 1 1
41t Total 100 100 100 100
HE B CP/% 41.64 41.68 41.68 41.67
R Lys /% 242 243 243 243
HAM Met 1% 0.92 0.89 0.85 0.82
Met+Cys /% 134 134 134 134
HLAE W5 Crude lipid /% 6.42 6.47 6.43 6.49
i Total phosphorus 1.61 161 163 1.62

M fiE Grossenergy /((MJkg™)  19.87 19.91 19.91 19.95

D BRRAIRIN BN 1%, HAF kg e 4EE A
300,000 1U; 4k 2 D3150,000 1U; 4k E 4000 mg; 4
& Kz 450 mg; 4E4: 2 B, 800 mg; 4i4: 2 B, 850 mg;
YiH: K Bg 650 mg; 4E4EE By, 2 mg; 4E4E C 11,000 mg;
JLEE 4000 mg; MHEERE 3200 mg; D-1Z 245 1700 mg; MR
130 mg; D-4:=#% 15 mg; MHAK 30 mg; £ 800 mg; %k
4500 mg; %% 850 mg; it 120 mg; 4 650 mg; %% 7000 mg;
fili 35 mg; 4f 100 mg

D The addition ratio of premix is 1%, containing per
kg:Vitamin A 300,000 1U; Vitamin D3 150,000 IU; Vitamin E
4000 mg; Vitamin K3 450 mg; Vitamin B; 800 mg; Vitamin B,
850 mg; Vitamin Bg 650 mg; Vitamin By, 2 mg; Vitamin C
11,000 mg; Inositol 4000 mg; Nicotinamide 3200 mg; D-calcium
pantothenate 1700 mg; Folic acid 130 mg; D-biotin 15 mg;
Choline 30 mg; Mg 800 mg; Fe 4500 mg; Mn 850 mg; |
120 mg; Cu 650 mg; Zn 7000 mg; Se 35 mg; Co 100 mg

S AE VY B R K T 2E R PR K IR = N A T,
W LA EZH AO FI 3SR 2H (AL7. A33 Fil AS0),
AN ANEE, BAEHEZ S K/ N—8. T

Joti. it 14 d YIFRJE R E U0 30 B RIIE T
G, FHLCA 16 D~ #4% 1.0 mx0.6 mx0.6 m [
TEIOKFEIEET . BRFEATA I 3 ¥X(08:00, 12:00
1 18:00), H MR Rk B EAY 3%, FFARHE 3
BIE OO . AR YR A 2 JE PR S A R AR R PR
JKIRTESE 28°C~31°C, pH & 7.0~8.5, %% (DO) N 6.5~
6.8mg/L, RN . K. FET-SEN

1.3 Hm*E

[ 80 d JGAEEr 24 h, fiHUmGT R TA EFiM
HATIHHEORRE, FEREDLE L 5 B fh, SrEIE F-80C
UKES TR AR, T R s A I A, LR
PLEEER 3 Rl HARK | RSk E G, BHET
UKL A R FR T, o B A . B
W, WAIRE T—80°C vk 4 S R ARAE 45 H

14 35FRNE
1.41 A KEgenE
TG R (survival rate, SR, %)leOx(%j ;

14T R (weight gain rate, WGR, %)=100x (W, —
Wo)/Wo 5

5 1 KR (specific growth ratio, SGR, %/d)=100x
[IN(W,) - In(W,)]/t 5

THEL 22 8 (feed coefficient ratio, FCR, %)=100x
M/(W =W, );

B 1 A% (protein efficiency ratio, PER, %)=
100% (W, ~W,) f /1 ;

JIEL3 ¥ (condition factor, CF)=100xW, / L% ;

JE 44 Lt (viscerosomatic index, VSI, %)= 100x
W, /W, 5

JiFAA H (hepatosomatic index, HSI, %6)=100xW /W, .
AP, n SRS A S R N SR bR A
TR M ORI W R S R S
f R T (g) 5 W A2 S 50 T e 512 38 0 A 2 (0) 5 We
AL (Q)s W RS AR 19T TR Q) W,
S E AT AR B9 F- 2 e (g) ;O SR Es R B
AR & TSR () s | RS20 10 0] 4 2% B A0 L
TEREE A BT (0); L ME B (cm); W,
PIEEE (g); Wi SR UE 2 ()
142 &ARKRSME KR ROATI fR T AL
RIS, FARYE LU B AR T I

7k 433% Fl GB 5009.3-2016 { £ it FF /K 23 fI 72 )
BT KA R GB 5009.4-2016 € £ i K 4
A ) i KA MR R AT GB 5009.5-2016
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A2 4%

CESREATFANE ) el R Rk MIE

K JH GB 5009.6-2016 { £ & HORHLAG 7 (i 2 ) 2% (G4

Bk

1.43 MREFRBALIE IR, F WG LB S I AR 2
JHHEPS 1% (MDA) K 5 7 38 1 Ak il 3 P 35 4

A s A ) TR 5 T B A R e AT, A

fit A 3 ) A 0 T i A 4 R R 8 1 B

LRI

15 HiEaiE

S U B G R ISV Y (B #4751 22 (Mean+SD) % 7,
{1 1} SPSS 20.0 X it A i it 47 5L H R Ty 2 43 # (one-
way ANOVA), 42 57 I 3 (P<0.05)Ht , >k ] Duncan
AT ZH L

2 RS9

21 RENMKEBREMMETF &Y E LT
B RARIE AR E 20

MESHLIFW, 25t 80d MiiFEsci s, A33

A A0 1A SRK T H A4l , (H45 41 SR Ll & H
(P>0.05), HA A17 4y FCR. SGR #1 PER 5%
HR4H TG B 5 2% 5 (P>0.05), A33 414 WGR W& T
Xf HEZH A (P<0.05), HA #5458 bn 44 55 % B 4H TG W %
2 5% (P>0.05), A50 Z0 Ay FCR %W % M T Hiftb 41
(P<0.05), WGR. SGR X PER i # ik T H:fth 4
(P<0.05), KE/NIKEE FHES s AL X i i fh. CF
VS| G 0 (P>0.05), (HEACL VSI ¥ T xf
MR, HREERRLE LT, CF B M, HS &
I 7H(P>0.05),

22 RENMKREZEABREMMEFTFEHEEMITH
A

RS/ IR R AR o8 XoF 8 380 £ A B4 1 5 T
L3R 6, KT/ PR AR £ f Rk AN [] L £ £
WlE, BEEAKE BT, Hoka &l B, (B2
A (P>0.05), 4 K53 G ik # 2 7 (P>0.05)
HEBAHMEA TR KT RA, LR EES
(P>0.05), BEZE K ETF, AUUHUIS I & & 2 i
TR, H AS0 4 52 /N T X 4 (P<0.05).

x5 XT/IHEAEREMHEFENEETHENZNE
Tab.5 Effects of soy peptide protein on the growth performance of juvenile yellow catfish P. fulvidraco
845 Index A0 Al7 A33 A50

WY E AIW /g 3.65%0.12 3.65x0.08 3.66+0.03 3.69+0.07
KI¥TE AFW /g 16.69+2.04° 16.28+0.86° 17.21+1.41° 13.97+1.36°
AL 2 SR 1% 100.00+0.00 100.00+0.00 95.25+5.68 90.75+10.75
PR R % FCR 1.52+0.22% 1.53+0.08? 1.45+0.14% 1.92+0.26°
14 H A WGR /% 356.50+45.60° 345.25+13.60° 370.75+36.85° 278.25+30.32°
FiE A KR SGR /% 1.89+0.13° 1.87+0.04 1.93+0.10° 1.66+0.11%
AR PER 1% 168.70+25.28" 161.76+8.27" 172.83+17.84° 132.90+16.63°
JIEAA VST 1% 8.57+0.28 9.60+0.33 8.68+0.31 9.31+0.38
JIEWEEE CF 1.95+0.05 1.96+0.06 1.91+0.05 1.86+0.05
I e HSI 1% 1.47+0.15 1.85+0.10 1.78+0.08 1.70+0.07

. RPRATEER R AR R RN 2 57

.2 (P<0.05), KA

Note: The different letters of the shoulder of the peer data indicate significant difference (P<0.05). The same as below

*k6 XK=

PREBMERENELEEFHTHR

%M (Y% T4 J51)

Tah.6 Effects of soy peptide protein on the whole-body and muscle compositions
of juvenile yellow catfish P. fulvidraco (% dry matter)

F545 Index A0 Al7 A33 A50
7K 43 Moisture 72.07+0.54 72.36+0.55 73.36+0.51 74.39+0.56
JK4Y Ash 7.60+0.41 7.82+0.26 7.60£0.14 7.53+0.34
HZE 1 Crude protein 53.32+1.16 53.60+0.66 57.38+1.37 54.84+1.14
HMLUIEN Crude lipid 30.22+0.91° 28.92+0.87° 27.93+0.78" 25.60+1.42°
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23 RENMKEBBREMMEFTEYEENLETE
LA
HiZe 7 nIH, RE/MKE BB L
fimPmEEAMEETRE, HLEEZN

(P>0.05) , 7 JIg I Bt A0 i o A G % Mk W 3 TF
(P<0.05), #53CU02 18 VE Ky G PR3 & T X RRZE,
Hi, A33 fil A0 3 T Xt I 4 (P<0.05), A33 Al
AS50 41 1 17 TG 14 . 3 v T 6 B 4H (P< 0.05)

®7 X2NREABMNEFEYEHLEEENZIT
Tab.7 Effects of soy peptide protein on digestive enzymes of juvenile yellow catfish P. fulvidraco /(U-mg™ prot)

F8 4% Index A0 A17 A33 A50
J BE Wi B Intestinal |ipase 234.56+15.29% 277.01+12.34 252.19+10.46" 268.82+8.56"
7 VE Ry Entero-amylase 0.39+0.08% 0.69+0.16° 0.81+0.23° 0.70+0.33°
H & [ Pepsase 51.77+6.87 39.34+2.98 40.17+1.64 45.31+3.17
& I ifE Gastric lipase 319.14+11.36% 315.38+18.23% 344.50+10.11° 361.59+8.42°
& JEHEE The stomach of amylase 1.37+0.65? 1.66+0.13% 2.29+0.17™ 2.99+0.81%

24 KENREABREAMTEFEYEERS
1L EE A R R E
HE 2 al g, RGN K E R AR £k X3
MDA 71 JC b 3 5 0 (P>0.05), Bfi& 2% il -7,
MDA & 2B NI LT

8
gt
& I
T§06_ £ —E— F
wEal
K|
82t
<
i
0 1 1 1 J
0 17 33 50

B He A5 Replacement level/%

K2 KRE/MREBAEAR kXA #ias) i MDA 1520
Fig.2 Effectsof replacement fish meal by soy peptide protein
on MDA content of juvenile yellow catfish P. fulvidraco

3 iTie
31 AE/MREAEREMTET A EKELME
BEIERAEMN

AWF5EH, A0, A17 Fil A33 41 SGR. PER &
FCR L & 25, HM/NMEEREIE 50%H, H
WGR, SGR /% PER I Z Ik T HAth 341, H FCR I %
i THA A UK E/NIRE (T DL T 5090
A9 T X6 B A A AN PR A R, O R AR K T
X E R A KA PRIE . A SR 5 £ (2008) 7
SRR R A (2008) 7 B A P AT 5T 45 SR AN
L, BIZINBR AT AR 23R A f20R) i AN S i 8 i AE K

/NBR B EE B LB R S, TR P Ao e L s
EFIAT T EEANESE, KB/ NRREVE N EIR, 34 n
IR P TTRL, T BRI 25 2 SE TR = (8] 1) 5% 4 (Jrke
etal, 1992), Jf H/INIKTE A HhaT S Eem i (th A,
1996), M s A, fEm R KRR, (H/N
JERC 1R W A2 32 B A B s o 1) 5 ) (= B RS, 2002),
RPN S Ik B — %8 S i, 2kl B SR,
PR RR G T AR AN, MY E AR N SR A
RN 3 TP 2 T R o] R R A 48] (4R B
4, 2019) . KRG/ INIKER 120K K 0 o & I i e
AT, BLAR Bb & T 2 RF RN i SR HL A T G ik
e, (B 5 sh 8 b T & AR 55 /N T i &
1) 22 1 AT e 2 52 LR £ (Aksnes et al, 2006),
CF.HSI Fl VSI 2 iz e £ 44 AT 17 0 F1 A= AR 1)
TR PR (LR SR, 2019), F&ME VSI, 47 CF, XfK
PR B X AP, SLIRA] VS HyE TR
WA, BEEACILE) - TF, CF B R, HSI BikE
%o X AT S B TAE P 8 R AR A0k BT 7 2B B AS R B
#(Yueetal, 2008), FfifF P A& & LT, HFWED
feWi &R, MimsIE HSI T+ (A PE4E, 2014).

32 XREMMEEBEREMNNEFEEN DB

P57 BR S 1 HE S WS W AR, IF HL {4k
PR R DR R T G B LR T A, X
T ER L BTRIK 2352 M AN R (2 /5%, 2009) . FEA T
i, AR R A E A SR S B4 LR A
2, BEHA R G/ NI ER 11 AT AR A £ AR D ol o 3
BIH AR, IF B A & i 5 WGRA — & 1)
KBEPE, X 5 Kim&: (1995)7E## 11 (Cyprinus car pio)f)
R L5 R —3, "I BESE /NI AT e HLAR TR i
R I 2 1 06 (Rl 24 55, 2015) BEERAR LU i) 1
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g3
-
|

A2 4%

Tt AARREN & B WAL, BT A, X5
) BB EF (2019) X K 1 B i (Micropterus salmoides) .
FERTF (2013) % J2 B ) 1| fE (Platichthys  stellatus) it AIF 5%
g, REICH NG I Fae =S e, I
P04 N IR B CRR (210, 2012).

33 KRENMMEAEREMGTEFEFENEIEN

=AU

AT AT 1 B S e fE A AL RE ), 3 T S e
HRRRE S LL R G R BRI ERSE, 2014),
TR 45 (2008) W R 2, ZEFRDR R B s B AKCE /N K
fiE 45 =5 oF 6 (Platichthys stellatus) 4/ ffi iz 18 ¥ ¥ i 1%
Mo VPE: E 55 (2005)WF5T 2 B, WS INGE /IR = L
275 %} W (Litopenaeus vannamel ) 1 AL i 1% 1 . 7EAS A
FH, A5 SLIR R Re T, E R B R W T
TR, X5 B4 R —2. BRI/ MEAS L RER
IR BT A, I L RE S AR RR T L R Y I 2
FORITIRE, FF AR HE T Ab ) 2 0 (B I 5, 2017),
AR, HEABRS RS BATES, X—45 51
55 45 e 55 (2016) 7E 1S Jin /N ik X A7 36 441 (Epinephel us
akaara) BT 58 45 SR — 5, If H B WEM G . 5 A5 07 i
PR T X HRAL, X —25 535 Infante 55 (1997) 7 R i
AIRIFSE — 3, AT RESE R S /NIKER (1 i 2 /IR RE 6% B
22 R 38 R A2 AR T AR 2 Y O3 0 (R A
2004), N HCrb i g AR 1 BR R 45 TH AL B 1Y & 4 1t
SERCAY AR (T RERESE, 2007), A, RG/MKE A
L B B = AR RE T o

34 XE/NREAEBEREMWUEFEFBEREMLID
HE B 00

MDA {E R B AL 47, H o migts
S AT A4 v g o o AR AR AR R RN A L AZ B I 0, L i
FIEAF T LA E R (Mourente et al, 1999), AT
i, R E/NIKER A R 5 AS 52 ) 85 500 0 S IE T —
M ar, BAWOR G/NIR R RS B S DR BT A RS
P 2T 4 S HLART BN K RE T - 3 5 K el ek 45 (2019)
fift i CORATE K 1 BB B Y BFE 25 SR— 3K, FTRE S
KGN ELAT B AP 0 T g /N IR 56 (RS B 4%,
2006).,

Zr F A, KRG /NIRER R R T i K T R i
PPE B R, RS/ NRER AR Aok A AN
33%fM, XTE M R . TEARFE . R
THACEE I MRS A AL D BE TC AR RZ M, HEF#7E 5
Az = ol 2K B A ks

2 % X M

AKSNES A, HOPE B, ALBREKTSEN S. Size-fractionated fish
hydrolysate as feed ingredient for rainbow trout (Oncorhynchus
mykiss) fed high plant protein diets. 11 : Fesh quality,
absorption, retention and fillet levels of taurine and anserine.
Aquaculture, 2006, 261(1): 320-326

CHEN L C. Review of global fishmeal market and analysis of
supply and demand. China Fisheries, 2018, 511(6): 67—71
[WRENAL. 2Bk f0Ry 737 o5 AR SRR 34, v K™,
2018, 511(6): 67-71]

CHEN L, ZHANG R J. Bioactive peptides (or oligopeptides)
feed additive: Research and applications. Acta Zoonutrimenta
Sinica, 2004, 16(2): 12-14 [Pk, 5K HAR. A=WimEIk(ak
SEIR) RS IR B OF 52 5 0. Sh P8 FR 24, 2004,
16(2): 12-14]

CHENG Y B, ZHANG Y X, DONG Z Y, €t al. Effects of dietary
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Effects of Fish Meal Replacement with Soy Peptide Protein on the
Growth Performance, Digestive Enzymes, and Antioxidant Capacity
of Juvenile Yellow Catfish (Pelteobagrus fulvidraco)

JNG Tingsen', ZHOU Mingrui®, LI Zhe', LI Yulin', SUN Wenbo', LIANG Juntian’,
WANG Xinliang', YE Hua', CHENG Tingshui®", LUO Hui""

(1. College of Fisheries, Southwest University, Chongging 402460, China;
2. Beijing E-feed & E-vet Network Co., Ltd., Beijing 100029, China)

Abstract The aim of this study was to investigate the effects of fishmeal replacement by soy peptide
protein on the growth performance, body composition, digestive enzymes activity, and antioxidant
capacity of yellow catfish (Pelteobagrus fulvidraco). The control group (A0) received 30% fishmeal, and
the experimental groups received soy peptide protein substitutes at 17%, 33%, and 50% (A17, A33, and
A50), and four kinds (A0, A17, A33, and A50) of iso-nitrogen compound feeds were prepared. There were
4 replicates and 30 juvenile yellow catfish per group [average body weight: (3.7+0.6) g], and the
experiment ran for 80 days. The results showed that there were no significant differences in the growth
performance of A17 and the control group (P>0.05). The weight gain rate of A33 was significantly higher
than the control group (P<0.05), but there were no other differences (P>0.05). In A50, the feed
coefficient ratio was significantly higher than the other groups (P<0.05), while the weight gain rate,
specific growth ratio, and protein efficiency ratio were significantly lower than the other groups (P<0.05).
There were no differences in the viscerosomatic and hepatosomatic indexes (P>0.05). Soy peptide protein
substitution did not affect the contents of water, ash, or crude protein in yellow catfish (P>0.05). However,
when the level of soy peptide protein increased from 33% to 50%, the crude fat content decreased
significantly (P<0.05). The activities of intestinal lipase and amylase were significantly higher in the
treatment groups (P<0.05), and the activity of gastric amylase in A33 and A50 was significantly higher
than the control group (P<0.05). Soy peptide protein substitution did not affect malondialdehyde (MDA)
activity in the liver. In conclusion, when fishmea replacement was less than 33%, the growth
performance of yellow catfish increased and there were no adverse effects on the antioxidation capacity of
the liver. This is the first study to explore the effects of soy peptide protein replacement on P. fulvidraco
growth and provides areference for feed preparation and soy peptide protein use.

Key words Soy peptide protein; Pelteobagrus fulvidraco; Growth performance; Antioxidant capacity
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