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Effect of the metalloprotease on growth performance, digestibility
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Oreochromis niloticus x O. aureus
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Abstract; The effects of adding different level of metalloprotease in the diet on growth performance, apparent digestibility and non-spe-

cific immune of tilapia ( Oreochromis niloticus X 0. aureus ) were investigated. Four different diets were fed to fish for 56 days; a
basic diet as control and three diets supplemented with 0.03% , 0.05% and 0.10% metalloprotease. Fish fed with the diet added

0.10% enzyme had significantly higher weight gain and lower feed conversion ratio (FCR) than that of the control group (P <0.05).
Furthermore, the addition of the 0. 10% metalloprotease had positivé effects on the protein apparent digestibility (P <0.05) and dry
matter apparent digestibility (P <0.05), and the level of 0. 05% also improved the dry matter apparent digestibility significantly (P <

0.05). Superoxide dismutase (SOD) activity in tilapia serum was significantly higher than that of the control group when the fish fed

with the diet supplemented with 0. 10% metalloprotease. In conclusion, the addition of dietary metalloprotease had significant positive

effects on growth performance, protein digestibility and nutrient utilization of tilapia, and enhanced the activities of SOD in tilapia ser-

um.

WA 2006-12-22; #EIRKA: 2007-01-15

FEHE: JREREHRITIE (2005B33201012; 2005B20301024) ; %4 HARERSTE (5004159; 05011783)
FEEGS: B 2 (1980-), &, WEHRLE, NEAFFYERSBRFETEHRNHR, E-mail: largewlwl@ tom. com
WAEE: # B, E-mal: x007@tom com



%39 5

2% SREAMNRES ALK, WLERERR RN T 9

Key words: metalloprotease; Oreochromis niloticus X O. aureus; growth; digestibility; non-specific immnune

MRS MM A — KR A IR & A
PR, RALHAEALRBIHR . A 20 fHE4E 80 4
AR B 0 E O SR B B R R e BRA
W N E AEHIN, o R —EH R BT E T
BRRE . ACRBIRE R A RORERE, WX TEABENE
FmHRMBRE ST BAMMEAREAR
BEHBRDTEMOKRRIF RN EER, N
FRERARAIER, SRR R A E AR R sk
(Nephila clavata) FiEi5} RS H BRI W07 A B T T
HECOE, XEARSANTRHERETAARE
WEMER, XMEEOMSYEOEREBK MR
J1, BEE. T, TENEMER IR
ARKAE S AF B (R N 0 2R 2 B IR
HRA BT EBER ., HERIERRERE
DHRRIIRENE, WEFRYIBR T AR S A
REFTRERIF R E VL, A AR
)RR PR R .

1 MRS

1.1 RBASHE

RIGHTE] . 2006 4E6 H 30 H ~2006 4E 8 H 24
H,

R P EAR 2 BIRILK =5 &
#io
L2 RARS&

W Jg B 4k 4 ( Oreochromis niloticus x 0. aureus)
T FEBRILK =D B RFp R
1.3 ReEs _

BEMEMFENERRSAHERD 30% ..
L9 15% . MK 15% . BBE0.6% . 450.5% ~
1.2% . & 0.2% ~0.8% . BiEM 1.0% . K4
12.9% , 2 % 7 )y 5 B 6 o 43 B0 %R m 0.
0.03% . 0.05% . 0.10% &R EAR, ALK
m LT 2R AR A RA R T,

SREOABAHILIEEERBRELERAFAR
f#, 600000 IU -kg ' WE A, ZEABENM
5 [ AR B R 43 B A P R R S R
a8, HESEBELRET (Zn” |, M’ Ca®*,
Mg’ | Fe’*, Co’*, Cu**) BREREBRER,

ZEHR SRR T2 A H &R, 280,
RS AR BT A4 80% LA L BOBETE

1.4 RWGITSAEEE

L41 AKiEAE RBRAER1LFAE, ER
BERA—BME (CEKES. S g £4) BT
M (Imxlmxlm), MAEFEIKER, B
K30 B, RKsr4 41, BINHER. MR, P,
BWEE, B48R3INTERE. BRENRHE
(8:00, 11:30, 17:00), =& ¥i&E KiK. HE.
pH{H, HERERENAKERN 4% ~6% , FHiRiEMA
FfRERMRSBAER RN AEEER, KR
AR 27.6 ~32.3C, DO>4.0 mg-L™', pH
{£iH97.0~8.5,

1.4.2 HARRAE RKR444, AL, 84
BEIANEE, TEHHEN69 cm x48 cm x60 cm H]
MEE R, BRERASE, BBEMN 1%
Cr,0, WIRKFE, 24 h LR, BREHE2 K
(9: 00, 16: 00), M7 dj5, BXEH2h)5
WERE, AEMERARERE, ABETFEESN
it SN A BN, RuETRNEFERALS
PRGRTE, TREREHEBRKEIMEESR
B, FFTE OCHAP TR,

143 4ERE WEHE& EKEBRERK
H, NG MR EE 8 Bf, A1 mL—K
HEE TSN ANL TS 2 MR LTRALHLT
BHIETHFmE PR, HE4k, BlBEA
L5 mL WREBRLED, MA4CKELEE, U4
000 rmp *min " KB E.L> 5 min, BRI LEW, F4

REaMLEBRRE, BT -20CHKEEH,
1.5 BEHEHF
L5.1 #K#ER  ARBEFRERBEROE

1dFIERE, BagliR1 d. REHETRERE
hE, HHEI0.01 g, THEMXIEER, WHRK
BBRER, ARHTEARMNT
i R gt R
HRBEER (%) = SR
100

| pEeR
BRAS =4 s



10 B K

LKE

_ R & B H-AB A BB

x 100
1.5.2 RUWHEMAE  BEHEAWERAIKE
¥, Cr,0, FEMEERARKKLERERE, K
HEARR:

BEAREZMMHAE (%) =100 - 100 x

EEPHEASR FRT CL0, F&
ERFAFTEEASR  BET C,0, 3R

FYRRMHEHLE (%) =100 - 100 x

gl Cr,0, 58
%EEP CI‘203 gé

1.5.3 AR, @EMAYLALRE (SOD) 7tk
(1) FEMEHIWE RAFERANE
(MTERBRRAEY TR, HEENNE—
FEVRBE AR B , ol TR R A AR K A 40 B A
BORG 0 KGR B SRR B R, BOLBEESR, BT
DUREM B AR ERHAF RS ], RASRILA
- FERHAE, '
BRMENTEAKX. WEBES (pe-

o MEEENE - SEHEERE
ml) S R - S HEAE R K

B (10 pg-mL™")

(2) SOD &AW E. K FBEEMY AR
Fl& (WTERBRAY TEMRR), KEEN
T BRI B SRS SRR R N R G A R A R
FHBE (0°7), EERLERBRERENREE,
ERERMERTERREAE, FATLEGEE
THER S, Mg S & SOD i, W xf#
SPETAHEAE—HONHER, BRROT
MR/, I E B O B AR T X R
MR E, @A THE R W B & P
SOD ¥ 1o

SOD ¥ f1e Xk, BT R SOD HiflH
5 50% Ik FF X B %) SOD & 4 1 4> SOD & J1 B
(U), WELSRSREHABHEHT, BHERN S0 pL,
SOD #& 1t B AR: B SOD F A (U-mL™") =

StRERHE - WEETAE | o0 , ZOBER
X RERLE BUH&E

L6 HiEgitabE

SIS B4R B Microsoft Excel YE¥I# 402, H
SPSS (Ver.11.5) #4741 1. LREHRBK
ESRHRHEF % (One-Way Anova) 2447, %
BHERARNMBEZE (ISD), &RATEY
W iREERT

2 GRS

2.1 gREAMERFIEGEKKHEW

L AA, SR4AME, BNEREES
MAMMERRABEREER (P<0.05), Hi#
BAREFRT 25 13%, MRKESHREAHBESR
BHFRE, HERABE (P>0.05), HEZR
Ao A S % R A IR TR, A BIRRET
6.98% ., 4.65% . 12.79% , A EkEREOBEH
x4, 2REF (P<0.05), FHE PR
& REARY RS A REREE BEEE W
(P>0.05),
2.2 EREARMEERTEERWHLEHRN

B2 A, HRRRNSREABRAR
RP AN EARYEMBELE. S RAMLL,
BhEKEEABAEREE (P<0.05), HE
BREERERT 5.25%, MERNPEARS
BT REREER EFEY, SXRA
ML, RPN E. RIREEABAERY
B¥ (P<0.05), HTYEMALFEIHT
16.63% | 27.82% , B}, EREELSIREEHM
%R EE (P<0.05),

2.3 SREAMMRRTEEIFHFUERKINE

298 210]

2.3.1 2BREBEOENERED AN EEEEGE
M AR, WERRnERESRT
RSMEEARE S, HERARE (P>0.05),
2.3.2 £REAMYRED M MmE#ELY s
EEE S i 2 TR, SXTRAME,
R REMREEEABHLRAEREE (P<
0.05), fR¥WE4. PIRBE4 SOD 15 1 A ik
=, HERABE (P>0.05),



E3H 5 2% 2REAMMARTEGSEK. HLERIEFRREREDIRBNRME 11
F1 SREAMMRERIESEKERNOTMH
Tab.1 Effects of metalloprotease on growth performance of tilapia
YHE/ g KIE/ g HER/% ERRE '
é B
415 initial average final average weight gain feed conversation ﬁﬁﬁfr:/:
group weight weight rate rate surviv ©
%1 B8 control 8.70:0.14 45.23 £1. 54° 420. 10 £24.34° 1.72 £0.04* 98.89 +0.02
1&%{& (0. 03‘.% ) 8.38 +0. 36 45. 88 +2.59° 447.06 +8. 09* 1. 60 0. 14% 96. 67 +0.01
light concentration
PRI (0.05%) 8.170.17  44.18+1.54° 44109 £26.72" 1.64£0.08%  97.78+0.04
medlum concentration
A (0.10% ) 8.55+0.41 53.37+3.38"°  525.68 +64.05" 1.50 £0.07" 97.78 0. 04

high concentration

I R—-ARAFRERERBE (P<0.05)

Note: Different letters in the same row mean significant difference (P <0.05) .

Tab.2 Effects of metalloprotease on the apparent digestibility of nutrient of tilapia

£2 SREABMREFTFERFURRDHLRHORW

4151 BARBMEE FHREMHELE
group protein apparent digestibility dry matter apparent digestibility
%t control 80.79 £0. 67* 46.37 1. 50°
¥ BE light concentration 83.02 0. 88* 51.32 £0.87*
Hryk B medium concentration 82.91 +2.25% 54.08 £5.19™
B YR BE high concentration 85.03 +0.92" 59,27 +0.93°
¥: A AREAFEERREREE (P<0.05)
Note: Different letters in the same mean significant difference (P <0.05).
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Fig. 1 Effects of metalloprotease on the lysozyme Fig.2 Effects of metalloprotease on the SOD activity
activity in tilapia serum in tilapia serum
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