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The Effects of Xylanase and Multi—-enzyme PS on the Production
Performance,Digestibility and the Nutrient Ingredients of
Muscles of Oreochromis niloticus

ZHONG Guo—fang ,ZHOU Hong-qi
(College of Aqua-life Science and Technology,Shanghai Fisheries University,Shanghai 200090,China)

Abstract:This study was conducted to evaluate the effect of xylanase and Multi —~enzyme PS on
Oreochromis niloticus. Oreochromis niloticus (32.65+4.16 g) were fed the basal diet supplemented with 0.05 %,
0.10 %, 0.15 % xylanase and 0.05 %, 0.10 %, 0.15 % Multi—enzyme PS, respectively. The trial lasted 60
days.Fish fed the diet containing xylanase from 0.05 % to 0.15 % ,the growth performance,the protein
digestibility and nutrient utilization have been surveyed. The results showed that they fluctuated with ascending
of xylanase, firstly upswing and then descended and 0.1 % was the optimal. With the density of the Multi—
enzyme PS increasing, the results rose and when the density got to 0.15 %, the effect was not significant. In
conclusion, the addition of xylanase or Multi—enzyme PS had significant positive effects on growth performance,
the protein digestibility and nutrient utilization, but had no effect on fish muscle composition of Oreochromis

ntloticus. Inclusion of xylanase and Multi —enzyme from 0.10 % or 0.15 % might be sufficient for optimal
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performance of Oreochromis niloticus.

Key words:Oreochromis niloticus ;enzyme ; production performance; digestibility ; nutrient ingredients

B RIE M= — KRR AR R I MEA R, BEFERNAERYE, M 20 g 80 4
RLSERBHINE R A E S FRE A AMPHE . — S RERE T 8RR KRR RS 5200 LA
e B-H R PEREXS S AN EXY RN O X LR RE i 3 SR B B Sh ) M IR AL R A E SR B R A 3,
{BEEH R K™ LN AREEARZ (UL T L% Trionyx sinensis" XTHF Shrimp!” #24 Cyprinus
carpio™ #Y48 Carassius auratus®® FEH A Pseudobagrus fulvidraco®Z /DB FE, A H R PHBY
ROt malEA ZMPUEFREFRERANARR, KN EEREE 45 RINARERNE S8H
M PS, WFF LN B B B A KRR, WE IR B A TH AL TR MO BR3 2 FRES ISV A0 ME FIHLER, A A B
B B Ik R R R IR AMKE
1.1 K&

1.1.1 iR

FRK T FEAR 8 EER W KK=#T HRBYE, SERE SRV B E Rk RS
20 d,2003 4 7 A 30 HizE /K= KEEICIREYT,

1.1.2 SCEGEEHIF

ARE R A E 2 FEEHIRE AR REEME S BH N PS, ARVER 2SR, B5IS /120 18 000 nmol/sg,
X BE MR, B-SEHIR PS TEH o el A5 R0 ME R 3 FEF4ER (a-TEHREE>200
BAU/g A2 K /3 fBEE>25 CMCV/g B EEE>2 400 HUT/g) , th _H @ A MR A FR/A RI4RAE
1.1.3 SLER It

A SRR P A R R BEAR BE I TEERERVRL (3R 1) 45U 0.05 9,0.10 %,0.15 %HYE &8 PS H
A% A.B.C3 FhCIRARIRE, FERE AL 43 HIER AN 0.05 %,

0.10 %,0.15 %HIATMEREHR D.E.F 3 MszmmRl, L *1 BRAMEERSSE
FEREARDRE R XT R LE A4 SR LR M BB 4 4% 3 AN FAT Tab.l Main Composition of the basic diet
Ho S SV S~V
1.1.4 R3S KT 34 Tk 6

SR, R R R P S RS IR R & R AR wh 27 g 3.6
VEBBFIE S B8 PS, FIERY KB i il 77 s b EORHE 4} 15 Ei 22 3 1
A, TEHALR TR P& A RE P EIN 035 %R Cr0,, & L 10 BmosE 17
FY RBAARHRS, I TREARN 1.5 mm BIS0R:, T AULMBEL 05 g=m 018
&, METEERRS SR 1-2, LGECL N

F2 ABRAKNERYRNESE
Tab.2 Nutrition composition of the experimental diets
Ikt el RIHERE % EH &% HaNs 1% K53 1% WK5+1%
#Hil57] PS/%
G (¥TH8) 0.00 0.00 37.265+0.169 6.0000.014 11.355+0.163 8.360+0.028

A 0.05 36.2600.487 5.895+0.035 11.380+0.481 8.580+0.042

B 0.10 37.485+0.516 6.215+0.403 10.935+0.106 8.625+0.021

o 0.15 37.37520.205 6.335+0.077 10.925+0.233 8.940+0.382

D 0.05 37.050+0.042 6.305+0.035 10.940+0.071 8.4700.297

E 0.10 36.560+0.622 6.4000.056 11.42020.523 8.595+0.262

F 0.15 6.710£0.296 10.955+0.021 8.700+0.127

37.055+0.035
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12 EWAHE
1.2.1 AKHEEERK

AW FRFERAE A 4 mx2 mx1.5 m BRFEN, KRR 70 cm, B RFER KA 16 B, TR HETHE
REERLISE 10 d,8 A 10 H A RBLRFER, HRBEALRAEKEYN 2 %~3 %, BREFNTE 2 K (9.
00.,17:00) , HMEHEHEME HRBERER, SRRAS, WEERFER, | h 5 A/NNFRELRE, BHTE
FRE, FEEMABEZKIER 23.0 °C~29.7 C, AHAE]25 20034 8 A 10 HE 20034 10 A 10 H,
1.2.2 AL IR

1 LK KEFILFEY, BRI E P T IEAFEFEE 90 cmx50 cmx40 cm W RS, 810 A%
A s B, AR, BREE 2 IR, FZWE, ARIEKFEES, B RAMREHNS K 13~1/4 755
KFEKTF S mg/L NHi-N /hF 0.5 mg/LpH 7.0~7.5 7KIEH 23~28 C, KLHARER HFR—3,
1.2.3 W2g

BRERFG 1 h e, 85 dik—#ta g4 4~ FE  WETFHIEEARE TR T, REHEE
BTHFE S (80 CYET  REET TSP EH,
1.2.4 BEGRAALEE

T3 60 d S ML 8 B A ki Lk WEMBRVIB/NE, EARELEN,-18 TRESE
28
1.3 #uiEsrE
1.3.1 A KiRENE

R R XA R AAET 1 d & 1E8E K ailig 1 d ﬁFJﬂfﬂ?fﬁzf‘*ﬁaﬁiE(%Eﬁﬁj 0.01 g),
THEARXIG E R R BB RS,

AEXTHE B3 (%) =[(IRHR AR E A R0 A A H) AR AR E]x 100

R EB=-EHE—RER)/(RBRALAE AR PR A E- ARy A E)

FEARBFE=[(W-W,) PxFx100

IR HR=-IR 0BT AR

Hep w, pidl R ik E(g), W, HiXBH A8 FE (g, P AR FHEARESE (%), F R
HEFEER (),
1.3.2 WHARRRN 2

FRAZEEPHEARAIIRERE, Crno; ARKILERE,

HEAR MR AIEE . D%=(1-B/B")x100

EAREE . D%=[1-(A"/A)x(B/B")]x100

Heo A A'GJIARBFEEFHHEEASE, BB 3 AEAEERH CL0, 58,
1.3.3 PR E IS IE

KO HEREERNE,

FH KDN-04A BUE RACR AR BE AN EHER S E,

FARKHMEBEENEIARHEER S &,

AR R ekl e A K 4
1.3.4 BB

BARALTER A SAS AR HATHRE T ITEST  (One-way ANOVA) F1 Duncan’s Multiple Range

Test,

2 &R

2.1 E5EEHF PS B F F i K EaERIRIE
%ot BRH B AR X B # R 153.75 % (3% 3),0.10 %.0.15 %E A PS A E R BAS RS T
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46.78 %.54.97 %(P<0.05) 1 0.05 %% 4 PS tHHIG T K 5T A KAE BE £ 57(P>0.05), 0.10 %.0.15
%R AT PS £H R AR BB B HE XS BRZA FFE T 30.99 %.32.16 %(P<0.05) , K K#IRE T kA =,
0.05 BEAH PS AR BB AT RATHET 14.62 %(P<0.05) , I8 7 ERHF) F %R BB FRER
H*FE,0.10 %.0.15 %X A8 PS 1ARHE B B RAE T FI X B RS T 43.97 %.47.79 % (P<0.05),
0.05 %E A/ PS RICH HE A BRI IR T 19.27 %(P<0.05),

®3 RFFFEMHERMESHBTESEREN PS RMBRHIXEH

Tab.3 Growth performance of Oreochromis niloticus fed with the diets supplemented with Multi-enzyme PS

A5 BAMHIR psn  VImREEE W WRKERH/E HEE/% TR HERREE
G 0.00 32.65+4.16 82.31+7.13 153.75+25.28" 1.71£0.17° 1.58+0.16°
A 0.05 29.89+3.61 90.00:8.66 201.616.95a" 1.46+0.06" 1.89+0.10°

- B 0.10 32.75£3.48 105.8511.10  225.68+47.59* 1.18+0.09° 2.28+0.16*
C 0.15 31.9615.51 106.85£10.98  238.27:41.56° 1.16+0.08 2.31£0.15°

F:RPRFINEFBARERERLE®P < 0.05).

22 ABREEN RS Tt KiEaENEND

0.10 %A FBREHA MR TR HLTRIBEE T 53.30 % BER TX L (P<0.05)(F 4) ;T 0.05 %.0.15 %
KBRS P TR BR AP BARE T 3040 %.17.30 %, B 5 RAKRH BEER, WERFH
LE3kF,0.05 %.0.10 %.0.15 %K R EERLHNRR R L F T RA TRET 27.49 %.31.58 %, 18.13 %,
BERT XTI (P<0.05), KRS THEMFI AR, NEARBERE,0.05 %.0.10 %.0.15 %K ER
RGO TSGR T R4 SR B T 37.40 %.47.38 %1 22.30 %, B 3EE T B4 (P<0.05),

x4 EFFIFaMEREESRMDARERBIMEBHXER

Tab.4 Growth performance of Oreochromis niloticus fed with the diets supplemented with xylanase

A5 ABpEN iRy RERKEEg HER% FRAK HEERNE
G 0.00 % 32.65+4.16 82.31x7.13 153.75+25.28" 1.7120.17* 1.58+0.16°
D 0.05 % 31.66+3.65 94.75+5.40 200.52x17.11% 1.2420.05" 2.18+0.08
E 0.10 % 32.08+3.00 107.00+1.14 235.44 +31.19° 1.1720.06¢ 2.33£0.11*
F 0.15 % 37.332.12 104.60+9.79 180.34£23.37" 1.40:0.01° 1.94+0.13

ERFRFINEFEHARIRREZR BE P < 0.09).

23 ARFEBNEF T EAREHEMNRELENRIG

Xt FR4H B9 B TS AL B A S I AR08 77.07 % 67.11 %(F 5), RGN 0.05 %.0.10 %)
0.15 %RIARREER G, EAFREAFE T BA SRS T 3.10 %.13.53 %H1 7.16 %, B3E & T Xt A (P<
0.05), L1 0.10 %A BEMAEMENREHRT, SHEAFERE 0.10 2 MARREE, K BEARST
17.69 %, 5.3 5 T XF B4 (P<0.05) ;0.05 %M A REERGAS IN2H BIH L3R 8 5 T X B8 4H (P<0.05) , 1 0.15 %
AN B EARS T BAMETEEER(P>0.05),
24 EAWMHAPSHEF FTEGEARELERMSEHALRNTZM

RINE A EEHF PS LR (R 5)FRW, EARBEMAEL 0.15 %R MBI H KT, T RA
BET 7.19 %, BEE TR (P<0.05);0.05 %.0.10 %ERIMA B BAERE T 3.27 %F1 5.98 %,
BE TR (P<0.05), 0.10 %F1 0.15 %X & FEHIFIAH i SRS AT REARE T 6.29 %1 5.44 %,
BEE TR (P<0.05), W 0.05 %ESIN4E 53t 40 A B2 7 (P>0.05),
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x5 HUERSAEBHAZERMENXR

Tab.5 Digestibility of Oreochromis niloticus fed with different dietary enzyme

AR H A RHIR PS
AINE/% EARKHLE BIHE Ehn /% EARHAE EHE
0.00 77.07£2.128 67.11£2.37° 0.00 77.07£2.12° 67.1152.37°
0.05 79.46+0.74° 68.97+0.72" 0.05 79.59+1.12° 67.19£1.31°
0.10 87.50+0.42* 78.98+0.43 0.10 81.68+1.75° 71.33£3.95"
0.15 82.59+0.70° 68.63+0.82" 0.15 82.610.67* 70.76+1.17¢

FRFFEFDNEFLEARFRER BEP < 0.05).

25 ALARSER |
=6 A, BB B AL N 82.74 %, BER IS AKA S B AN ENTEY

87.12 %.3.28 % 4.424 %, FFZNHTRM , IINEEHI TR 2B B e PR E R BA BENE
F(P>0.05),

x6 ARBEBMEAHPSHEFFTRENMAEFRMSHFKN

Tab.6 Effects of xylanase and Multi—enzyme on the composition of muscle in Oreochromis niloticus

T ¥ /%
gl EA®HR PSI%  ARBEER% 7K 531% s T "
G (X1H8) 0.00 0.00 82.74+2.30 87.12+3.61 3.28+0.25 4.42+0.43
A 0.05 81.51+1.48 87.40+1.39 3.68+0.55 4.39+0.29
B 0.10 80.08+1.17 89.17+1.32 3.21+0.05 4.62+0.44
C 0.15 82.34+1.37 86.48+2.54 3.53+0.46 4.28+0.08
D 0.05 81.88+2.08 87.99+1.70 3.46+0.51 4362021
E 0.10 83.90+2.75 89.97+2.16 3.1240.17 4.38+0.25
F 0.15 81.22+1.52 85.97+1.23 3.37+0.36 4.99+0.18
3 it

AREEBLRET —MEMARBN—MESH, EE8 PR RN, KREBESREILTENETN
K, AR A R AE R S el AUSCR MPE RS, AR B YE /K P= S R ML AR ok AR 18, A< 58
B RANAREIE R T RBMEF-ARYER, B35 /120 18 000 nmol/sg, AL I8 fIFERETRRL K T I8
SERE, SAEEhEN, MEKMEER R A REER , It AR FEINEAR R EBEREA M AR
¥, BERBOK AL SRR PR R BRI BAL/E R, AT PRI B N AP R, B B I T LR
AR | B mAL R sEE IS O, R ERMERAAE, X5 Daskiran %, Leslie U Wu FWif
B ERPEEE - H B RE R B W mrE (LA,

B EEHNE—MEEEYEENE, Eam e s SRR MTEA B, BER B RT A 2R
BRET A NEEENA R, RE S E T AT, R SRR, ARKRE S8 PS
EAA N AEEBNEAR, €D PR an R P E BN, B AR AR FR R 4K 2k
HFYER RB ITFHFIE T RAMELUE AR IR, (5 F AR T AL E RETR W B S 5T, 32w TRDRb Ak
A BT S H A T E Y R TEHAAR R R T B ER, ‘

0.10 %R RFERSELE A BEHIF PS 2R Z B mpthiE AR 78— & WYL FE N BB HI s i &
F¥EInE S B4kt A KR, S B R IEA KB B Re St — 2000, B3 M B 0 K7 B A o Fp
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KHBFE T HLETIR ., SERE Carassius auratus gibelio HIBEHIFE EIRIME N 075 %, TFH
Carassius auratus Pengze FIBEHIFIE EEHRIE R 02 %0, 8 ta FEEHIFLEE TR INE R 550 gt 549458 /)
SRBERME 0.10 %FB —EERF, XBRT & HIAR AT H BB [E W K 2 740, [J i3 A F A
M SNEHRENF R ERA—HR,

ARIGHH ST BEHIFRVE A — R IR AR 5, R T SN RS SR B YR AE Y 40 B 40 B i b
P 5 ) B T N = T A B R B A R BE AR BRI S AL R . B ASMTHIL RN
68 %~99 %, M EEMFEE ALK HLFERNE L, —MR7E 22 %~87 % [8)W, K FE [FHEAE THE
YUY FAERAK M ER SRR ME R, BEHNE, EAREAERARES, i BEEHE
FAEERN, EEmAaEARMESEE S, EEH S (NSP) BFEE TR T EERERE T, H
R B RIA AR B B — %5 NSP ) 30 %, NSP AgLiHALIE b AOBE AT AR | B/KIE BUR SR, 3
R ET S FRE B S BRI MR E , AT T BRI BRI, ZETRE R IR R GRS
Ja , Al KRR BRI Lo n B 2 SR P E FRE R R S AR R LR,

RS E T HIENRE T, Bl —fa A BIRAEF RS R EBRERN, &RLRERE
B, SAEEARSEMIEN & ERRA BERHZR(P>0.05), HiL, W R migHERIx e B FiEan
MAE A EF R EA R R,

Hitk, EFEAEBFRMARBERICEE ST PS B ER#CT FIEARN A RKAFEAIEF
YIFRAR (BRI AP E TR 0.10 %~0.15 %HIAKREEEE SEEEF PS HinE M aem
ERZFIHEANREEK,
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