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 OE.S VOB SERIR X BRAL. DL 000, 4 86, 9. 600, 14 AR A KRR A (EEkf T =10)
SRR 00, 36, 600, WO taky (RIS F ok Ry 0/3 1/3 2/3 3 /3 ekl DU % R S RE R 17 35
WIE B, 5 5 R G KW B U X SR A I B IR I AL A A 2 A % L AR A 7 P S Y SR
AT 3R g [ BN RE B R Rl [(1 00 £0.05) g] i [(17. 571 06) g hyidsaxt
%3 AT R 8RR AR SR 5 i T 92 % A e P ARDRL T4 R R R A B AL R, 46
BRI [ B REEAB AR 1/3 230, WS Bk R SRR e K B g
HIBE RS (P0 05): R & REEE AR aNYT ik 4 K YRR B AR, 1 E R B AR 5 2%
(P=0.05); a5 Il ehr 42 B0 J& 3 fr 14 6 ARDRPRCR R e i KRR TT R ZE 257 (P—0 05), (HEEH IR & KB
B RO B0, 3 AR AR R K R TR AR 35 25 4L T A L IA) 2R B AR B S
P BT REZ R (P—0 05); Sud MU b iR A I 25 13 ) (1 113 B 482 e L 375 0 4 A0 00 B I Tl 0 P 0 0 i A
BRRRBEEE YETC RN, FEDRVE SR B AL RO I R & KB 5 B A A LB AR By i X DR T4 T AL
AR BERW (P=0.05), LB ERMN IR A KBE A 0 B 2 AF fa i ta kP 23608
(Rl 670 ) K BJe % AE i BlADRE b B A fERY (A DRE 990 ). TS B AL I A= K R B
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Effect of ferm ented m ixureprotein replacing fish meal on
grow ths apparent digestibility coefficients and serum non-specific

im munity of tilapia (O reochrom is niloticus <O+ aureus)

LIU Yong. LENG Xiang-jun> LIXiao-qin> LIHui. LIU Aijun
(1 College of Fisheries and Lifoe ShanghaiOcean University  Shanghai 201306, Chinas
2. Ninghai County Oceanic and Fishery Bareaws Zhejiang Province Ningbo 315600, Chia )

Abstract Three experments were conducted to evaluaie the effect of replacing fish meal with femented
mixure” protein (FMP) on tilapias The tilapias were fed with four isonitrogenous and isocaloric feeds The

control feed was fomulated to contain 90 fish meal whereas in the other three feeds FMP was inclided at

4.8 9.6 11 4% 1o replace 1/3,2/3 3/3 of the fish meal In EXP. [, Eight hundred and forty juvenile
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tilapias[ initial body weight (1L 00£0. 05) g¢] were divided randamly to welve pools(2 O m XL 5m X1 2
m) and fed to satiation for eight weeks and each tank contained seventy fish; In the EXP. I, wo hundred
and seventy~ six fingerling tilapias[ mitial body weight (17. 5721 06) ¢] were divided randanly to welve
tanks(0. 8 m X0. 5 m X0 5m) and fed to satiation for four weeks and each tank contained twenty-three
fishs EXP Il was conducted to evaliate apparent digestibility coefficients for tilapias and the condition was
same as EXP Il . The resulis showed that repalcing 1/3 2/3 fishmeal with FMP didn 't affect the grow th of
juvenile tilapia (P—0. 05) ; but the weight gain rate was decreased by o 2% canpared with control group
when the fish mealwas canpletely replaced (P<<0. 05) (EXP: I'): There were no significant differences in
tems of weight gain rate(WGR ), specific growth rate (SGR), feed conversion ratio (FCR) among all groups
in EXP- Il (P=0.05) ; No significant differences were observed in dry matiesr moisture lipid of muscle
and the activities of protease in intestine among four groups (P=0. 05) (EXP. Il ); The activities of SOD
were increased by using FMP in diets(P<<0 05) (EXPIl). There was no significant difference i the tem of
apparent digestibility coefficients of different levels of femented m ixureptein replacing fish meal( P 0. 05)
(EXP- i )- Results above showed that 2/3 and 3/3 fish meal could be replaced by FMP in the diet of
juvenile and fingerling tilapia respectively which didn 't affect the grow th of the fish

Key words femented m ixure proteins tilapias activities of protease apparent digestibility coefficients
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HEFRIMEA A RORAR: 75— 5T AR 24 7B I .28 DA S K 7 it Il % 35490 AR A 280R i 3 Al 9 9
IRE . HRER IR G A, WIR] 58 70 M F B U A HE 85  JBU A BN A50RY » [] B 4 = A ) 26 1 A 7 SR
fH. BT AP H R R EMGRNRE KR A THFRE Y D IEH (O reochran is niloticus)) 453E . A
REW, KBeZetn Tk (2: DAl RE 8 B AR e b oy, TR smpL A K W BB RT AL,
W TCAE 7 K B S B IR & Y3 T 7K R A 40E

AR5 DA EJE FHE (O reochram is niloticus XO-  aureus) WX 5, Z bt eta GHLBEREY
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L1 B St ik
AFFEm SAMRI AL, iR L | 114350 e % E fa et by 350 856 [ i1 ikas:,
woe [ phg 0 sy SERIRDRL e BR A, DABE St - SOMI R BEIR &0 4 B Akl 000,
WE, 60, DOtk (IS T-feb R B O3 13 25 3 /5, P MO 415 . RE FL . A JECE Y B
it A0H T RSB E ABENE R ER 1 mm B0 T80, FRER S R R L
REKRBEEAH DGR AEYRR A RARRME, Mm-S (1 HIREST 110°C R AR
B R E A 44 25%, ML & 7 92%0, RN G R 6. 7920, P At SRE T4 L A
THMEL SR A0 3200 Bk 6 14, J8 =4 5M.
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Tab 1 Camposition of and nutritional kevel experinental diets gKg

SRR 7Y Xt HE 26 1/3 pmp” 2/3 MP" 3/3 PMP
RokmES 0. 00 4. 80 9. 60 14. 40
a4 9. 00 6. 00 3.00 0. 00
M 20. 00 20. 00 20. 00 20. 00
S 24. 00 24. 00 24. 00 24. 00
ek 10. 00 10. 00 10. 00 10. 00
194 10. 20 9. 10 8. 00 6. 90
Yowy 21. 45 20. 65 19. 85 19. 05
SR 1. 00 1. 00 1. 00 100
31 150 1. 60 170 1. 80
EZ 0.25 0.25 0.25 0.25
Z5 " 0. 50 0. 50 0. 50 0. 50
HEB; 0. 30 0. 30 0. 30 0. 30
BER A4S 1. 80 1. 80 180 1. 80
&it 100 100 100 100
HER 32. 09 31. 86 31 54 31. 28
HLRE 5 4. 96 4. 89 4. 93 4,97
FIK 7. 87 7.79 7.52 7. 23

T % FORYEE EPUR B R IT Z BUR R A T 5o B RN (mg/kgf@kl ). V, 6 000 U /kg Vy, 2000 U /kg Vi 50, Vi 5,
Ve 15 Vo 15 Vs 25, Vs 30, Vg 10, Vi 0020 Vipy 30 Vi 0. 03, inosito] 100, V. 100; Zn 80, Fe 150, Cu 4 Mn 20, 10. 4, Co 0. 1, Se 0.
L Mg 100; * * FMPER/RIBEKEEN (Femented m ixureprotein), NZ[A I

L3 Az

RG], T B O F AR R R T I RN B 124K (2 Om X1 5m X1 Zm),
it TOR. KA O 7 m, FERIFRIYIL— R, £t 5 ST AAAT . B0 31K (8 30 12, 30, 16, 30),
BHENRE 600 ~80, FFRIEKE B EE, §RELES LB AR 24~28C, po=>
5mg/L, NH; -N<< 0. 3 mg/I, fAZFMHEY 20074F 8 4 21H— 107 17H, Jy# 8/,

W 1, F i s f 2Rl e AT U0 F S B 31 12 1 B 3h7e s IR HF 1 2Kk e
e (0 8m X0 5m X0 5m), 54 23, BRI —, £ @R E E W GG, B 3K
(8,30, 12, 30, 16, 30), $Z{H & R A E 490 ~60; LB M K iE (26 21) *C, DO ™5 mg/L, NH; - N <
0. 3 mg/L, ARy 200748 117 13— 128 100, A 4/,

kg I G Aikae ). 7k s 11 37500 4% UG  BEAT 0T ) 1 26 RER 4 T T8 3R B A 2 )
. ARS8 Cp0; MIRIRFDEL JESEIEE 10 d386F, 7ERRREVEST 2 h ML I SR 261,
B AL st seied, T 60 CHET R B T THREN& A, MergmEikRll,
L4 JEehr5 ik
L41 £kfEtrariel . 1)

TRIBLE YR 24 h FREEAE OERE 0 01 o), HHEHIE R RIS G R,

BER (WGR) = (CKE —WIE ) (g) ME (g) X10004;

FrE K (SGR) = (AR E — W E ) A3 KA (d) X10004;

LR EL (FCR) =R & (g) /CRE —WIE ) (g);
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TRV (FE) =(KE —#E ) (o) MR (g) X100

MIEZE (SR) SRR R X% %L <1002,
142 FARSIE

iR AR 48 U . AU 38, vk BEES S UL —20 C RAE, BLA B 4
FEKAy B MRS . KSR . 105 CHET3k R A2 LR 2 800k RIS 0l 2 . % AR
143 fiEiEiR

8 R 45 BN . 3B F B AKACHIML, 6 000 r/m B0 10 m in B2 M
VoA 43 B 2 AR A AL B AL (SOD ) PRI (LSD RIGRYERERRNS (AKP )G HE,

TR A TS P 5 SR ) B0 SR LR - T TS M R P ek s BB BRI 40 o
KRR B L . TR0 G [ R SR AR STT
L4 4 HUEELEEEHNNE

iR R34 55 A RTBENLIR 3% fh, vk LA, o B R (i s — A2 th 2 firp
5y Vs frBR, 8%, —20 CRuRMRAE, T A GV,

H i O I RS B Y, B R RS 0L 1 o S BT AR pH2 4
(. 7 )G 1 m in/KIRERE 2 LE | 1 o RRIR N — MRS /1 B0 (U /g),
145 SHLERNE

HLE AR E AR, Co0s KRR AL & kg, AR T,

RIS, D (Y0 ) =T X000 5

LB, D) =00,

(A ABBIFORARMSETHE O SR B BAYMFOR AR RIS Co0 5/, )
L5 Hdmabrg

IR R M SR B, SO TR SPSS 11 5 45 HIZ I DUCAN T £ & I
i, BEKFE P<0 05,

2 4

2 1 R AEEA BT RIE D IR A R R EDRLA 8 R

B L3 2A00L, BRI B f (iR D0 fky O E R IR R KR R B
R A A R AR R B 0, A (R R ARPRIOR A R A I AR TR A s S0 BRALAR L IR 7
KREEARAE 13,2 /3y TR R A KRR T % ) (P =0 05), (R B Rk e, fa ik &
FRHE 5 2 (P<0.05), fRt R BB ETHE (P<0. 05), HAMIEHEILREER (P=0. 05)

150 11 2 STTOL, A4 e B f B E A DRl R e KR T R 2 5 (P 0 05). (B
PS5 AT B AR k) P B S0, 3 3R R R K R R

R 2 REABREREAEHMMNRETIFEHE L KRR AN

Tab 2 Effect of fermented m ixure- protein replacing fish meal on grow th
performances and feed U tilization of juvenile tilapia

Al popiekcl 1/3 FMP 2/3 FMP 3/3 TMP
WE (g 1 000, 00 1 000, 00 1. 000, 00 1. 000, 00
KIE (g) 13. 480, 04 13. 3740, 19 13. 150, 23 12. 8340, 17
WER (%) 1248 2143 540 1230. 48 +9. 75 1215. 00423, 24 1182. 85-+18 16"
S 1 280, 01 L 3040 12 1 3140 03 1 350 02
R () 78, 360, 220 77. 2440, 61 76, 281 46 74, 251 14b
e (/) 4. 6540, 012 4, 6240 01 ab 4. 600, 03be 4, 5640 02¢
BIER (%) 100 99. 67 100 100

I A — 1T AR EARFRE R ZR B (P<0.05), TRR
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® 3 REABEOEAEHNNRETEE &ME KRR IARF A0
Tab- 3 Effect of fermented m ixure- protein replacing fishmealon the grow th
performances and feed utilize of fingerling tilap ia

45l popgiEi] 1/3 FTMP 2/3 FMP 3/3 IMP
WIE (g) 16. 511 43 16. 761 08 17. 3340. 03 18 621 74
KIKE (g 30. 4841 38 30. 7541 41 31 5741 27 32. 9141 50
WEE (%) 84. 6244 44 83. 5044 88 82. 4144 23 81 0044 56
IGE IR 1 6140 13 1. 6340. 01 1 6740 11 1 70+0. 13
ARl (%) 62. 0043. 53 61. 1840. 32 59. 6443 64 58 9142 14
Hegdk® (% /) 2.1940. 15 2.18-+0. 02 2.14+0. 15 2.11+0. 14
BIEZE (%) 100 100 100 100

2.2 R A KRR AR X B B R R L Y Y
FAENLAK S HLE LR & B FH T BEER (P=0.06) (& 4),

* 4 REABEREKEMYWERE TR &ML KSR
Tab 4 Effect of fermented m ixure- protein rep lacing fish meal on muscle canposition of fingerling tilapia (Exp- I )

Z4E | popicEiEl 1/3 MP 2/3 TMP 3/3 FMP
KAy (% ) 77. 5040. 16 77. 57+0. 43 77. 40+0. 41 77. 63+0. 32
mER (% /HM) 87. 2640. 93 87. 2140. 28 86. 8840. 75 86. 880, 71
s (Y% /DM) 4. 4340, 40 4. 7040. 28 4. 76 0. 23 5. 164=0. 99

2.3 IREKEEE B R AN BIE B E M P e =R e 52 R 52

B2 B EAEEEEE DT TR B4 (P<0.05), HAKAM LB EER (P>0 05);
BB A R R 1 A SE AL IS A TG R4 2 T BR AL DR B R S METE R A T B E LR (P
0.05) (& 5),

xS REABREOBAEMNMREETFEEMMFIEFRERENRM
Tab 5 Effect of fermented m ixureprotein replacing fish meal on activities
of LSZ, SOD, AKP in serun of fingerling tilapia

45l popgiEi] 1/3 FTMP 2/3 FMP 3/3 MP
LSZ (*g/mL) 75. 58 4. 462 73. 2343 912 68 54+3 91b 76. 4744, 560
SOD (u/mL) 48. 6641 09¢ 53. 3843 88 54. 3943 38 50. 5341 54
AKP (£ K /100 m1,) 1 7140, 20 1 670. 23 1 6440 25 1 724010

24 RE KR DB R D E A R H A E S RS R SRR R

AT Y BUH AR B A BRI E QS e B e R 225 (P—0 05); 768 EE BHE
Vi IR A KRR AR 13 b B IR 41 B 5 BAIK (P =0 05), JLRS BRE (R LAY 8 I, 15 2 i
Fhm (G 6),

® 6 REABEQEAEMNVMERSFEEMNELEEARBIENE AEIE RN

Tab 6 Effect of fermented m ixureprotein replacing fish meal on activities of protease in intestine
and stanach and the apparant digestbility coefficients of fingerling tilap ia

4 Al pog: e 1/3 FMP 2 /3 TMP 3/3 FMP
TR (%) 52. 2640, 63 52. 0940. 53 52. 0141 03 53 19+2 48
EEHLE (%) 73. 1640. 39 71 5140 99 72. 5340, 98 72. 5641 07
BHEAM (U/g) 779. 82447, 71 711 15430, 11¢ 730. 27463, 07b¢ 803. 89+27. 78

Ji S M (U /e 2983. 95+235. 16 2965. 13+378. 40 2928. 79+390. 61 2832. 57471 34
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SRREES

31 IREKEEE SR AN BE S IR MR KR 20w

KWL 2 SRR S 28 RS 6] R B At SRRk b g I A E AR A — 8, DAFLIR
EABED AR /N T (1 1) T 150 gy o 5 E [ A R 17 3£ 2 (Clarias gariepinus)
(10 41~12. 23 )70 d SHEE R H . ik ER TR 17 900 F g KR EE R B
ERAG B SRS AE/NRE FEh (1) KBS/ e WE (1 D)FLBAML, &ERKER
TBELER YU RS IR A Tk (2 DI B RE S B M [ (56 213 7) ik @k
SRR Y AR ER T ER LR AW AR S EA LB R R TR RS
Atk p . RBER A Ty 201 e ik g 110, ok e B R A (e
B, AR A B (L0 g). L 9 0B A RBEE QB RR R 60 ok (HY T o R
2 /3, R A K TG B3 R s B R K MU A P R T 52 2 i AE f (17, 0 g )il
B R E KSR A ] e e B R b Ry A2 B e B AR A K YRR . 7EAH R & e 3 A
L Gt T =L )RR AR RS Faghenm® CZER AL AR . X £ 5 RBEAMFH
S fEREf FRDL 30°C KR AL, 110 CREE. KRBT HMRAERGIER K THUR Ok BRE A
o KEHERE N ). B T A MR R S T F R T A, 130 CAbTR  SRY o 1 W )
KT 38 96 mg/gfeAEE] L 05 mg/ghl . B T [4 9840 09) gphkpkE"),
32 RE KIS AR AN IE D AR AR HE A A 8 S YR e

TRFEFRYBH R R kK EERN R, DIREAE Y /M S/ (2:HiIREW.
P SE A BARIE B B AR S ARDRL R B SR TS SRR T L BE R RIS LR s Fagbenro
2 VR RIEIF S SOMIR A, P E AR RN (LR BoR R B4R S 19 164, AR AR
W26 14 BT L A i 40 320 RSy 6. 1490, 8 S EM. i P AL R AT, R A A B
HiESE R EIRE TR, B gmtUk A, B EHH A, MAEKME. iR & KBEDA
TRNT9) BUIHAL AN 1 BUH A S B o B 2 22 57 W] IR & R B L IRURMR = T E FR
. — 77 AR R T E PR = | SOR T ) 35 5T 70 A il 8.2 25 T AL IR WAL 1) 38 19 R L 22 IR B ik
MR, it — L a MARERB B HE IR E S e WiE OV 53— 7 KRR T 5P s R
TARE TR A R Y ORGSR A LRE B R L K YRR S A O LA M A A

H T TR Prnt (28 8 A S VR ok WARGE . DF 78R, EoMPEE iy Bk L
PURER . MR &, BRSNS 5o B4R WERS R 7 PR E ] S 808
W IEALTRASZREL ), A vt b R A R TR O AS S I 2 (A IS . T R TR AT 8
SR B AL 8 B A 805 IR S i 8 R S . T 8 R T M B I B B AR A G iz T
Fhies. ATRES R MERARIRDRL pHAA S Bl pH A ARt B 2B RS T A TR T b e i
K2 SR e R SFAT 0 T RIEORE B A A 7 ez 215 3 (R R 2R T i) 73 s I AR R I P v
WA m R E A R T I GE R 2 W A OB GE 2, X 2T T A frdE— SR,
33 RAREEE ER AR SR B I R Sty B

VTR | B A S AL AR P E B IR Bl S0 ) IR 5 SR B Y T E [N 1 ZERUIAR Bl i vh A 4% 3 B 24
AL DL 2520 SR AR AR R R 18 6726 K. H 5B (Dicentrarchus labmax )i i AKP 35 ¥ A%
16. 27 s et s SR O IR 60 3K W g o 10 AT AR R A — i BN
s SRR R . AT RS KR A 2RI ER S XHALE AKPIEYETTE N, 5 Lk
BFE U R R A B AKPYE PR 45 SRR A (7 B 45 A T 2 1 R AR ARG SOD I P44 s Tk R 4
XRW, AT AL PR ] H) 55 2 TR & S R SRR O LB IR R e D RE . RN T RE R A
- SE R AW R A B B A AR KSR T 7 A — S B AR B YRR ) I A, KT
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Jo RS — S LR IR TN REVE PR A Z2 K /IR 5T - S5 A I 7 oxet # S AR SV S e 7 AR R . 4 4R
WS AT kT 28% Bl REIRE S R B4R (Carmssius aumtusgbelio) L& &2 & & | ML E 0847
TRWEET 4 ORI RS, MR I F A TN S A TR PR R B 0k 14 600, ek v vt
e 3253 WA AT A ARG B YB3 SR B S BT ARIRE 0 ) E KPP (Sabmo salar L) 1K
16T (Scophtha musmaxinus) ' VR I G 28 VA 35 70 1 BT BB, RAS SR LE R,

AW RN B G KR A TR DA e et iR R 23k (TR 60 ) R B

R R IR ARy (R 90 ), TR AL A KPR

AT | L & 0 A AR PR 8] 2T B, 4 b BUH
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