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INEEMERRMARERYES T {Ff i & & & 57 0

®EH, IRW, W 4, REE,
(1. VIR A2 A AR 2B T $7 5 453002;
2. AR S AR, L 201306;
3. 915 BB AMMLLARR R H5 453003)

FEX, JA

WE:URFFFE[hE(100.39£17.83) gl W EBRXM K, MZ EMEH h B, NZ K
A7) B H 0 A I A R AT By K B RE B (0.05% 0.10% 0. 15% ) 15 L3 td ¥, BANKFEBS
NER, BNEABFOERUERZZ e, HARR AKX BdENERZZ & hEHm
BEE AN GEFMREAERTER  EENEARE G AL W EEHR RAERFFEa 4
KWlE, EFEH, 0102 4M0.15% MM ELHFREZF KT A EA(P<0.05),
0.05% 4.0.10% 47 0. 15% 4 ¥ Y ELEHREREFRTHEL(P<0.05), LHLEHE
FEREWEZERTABA(P<0.05), 0.15% AW REEH E W2 B 4.0.05% 4 Fr
0.10% 41 4 2| %1 76.85% ( P <0.05).75.62% ( P <0.05) .75.83% ( P <0.05), 0.10% 41
F10.15% A REFERKERZ KT B4 F0.05% 4 (P <0.05), 0.05% 41.0. 10% 4 F=
0.15% A REERE L P 3t ¥ 4 1% 13. 13% (P >0.05).48.30% (P <0.05)
60.62% (P<0.05), NEXBMAR TR ARER, TELNE LY Ent. ,Bac. T REH
Bact. ,Bif. ,Lac. ¥ 40 5% Wl o 0.05% 41.0. 10% %12 0. 15% 41 37 7 Ent. th 0] 5 2t FB 40 4 5 %
1% 13.16% (P >0.05) .29.61% (P <0.05) \49.34% (P <0.05) , 5% % 3 % Bac. W17 B %
BEFAEA(P<0.05), 0.10% 4 F0.15% LW .5 Bac. WH R EE FHBEA(P<
0.05), 0.15% A/ Lac. WH B ZEE F 3t B A2 0.05% 4 (P <0.05), 3t 43 Bact.
WA REET0.10% A40.15% 4 (P<0.05), LBA+ M Bf. Am AR BLATEFR
BH(P<0.05), 0.15% 4 ¥} Lac. W B E & F st B A F20.05% 4 (P <0.05), 0.10% %4 1
0.15% 4 % Jf7 Bact. WHI BB A R B T ¥ (P <0.05) , RFFE AN, /DZERME R+ B A
BEw, M0 RERZ PR @A, BRYEBOFHE Ent. #2 Bact. WA R LB, R EH #
# Bac. ,Bif. ¥ Lac. ¥4 & Bl o
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E PSR TERE . AT D BN
22 BB P B I [F K BAR SRBE B , 3R B
PEABERTRE SHBRKNEL, BTG
T PR AR IR ST R A AL I WA R SR BT PR AR SR L
BIMER RS B I A KL,

1 MRSk

1.1 semigit
RS TR BB R, 7R SR RV 40 5

% 0.00% ,0.05% 0. 10% 0. 15% F4 A 52 b g
(FEITE RS Y B e LR, & oy
18 000 U/g) LAAS B30 A SROH g By B Al 47 L Dy
Xt B A AN AR A S AT
1.2 ZEEs

HEAER-EHE 50% /M (R 1) , IRB B
HKJ-218 ZUFMERIRALER b =2 mm BYBETHRL,
BRBT, &M W LERKFRE L,

®1 HRAMARREFKE

Tab.1 Composition of the experimental diet and its nutrition level

FRERSERR o R
raw material and nutrient of . test groups
. . control group

experimental diet 0.05% 0.10% 0.15%

/NS5 (%3 34) wheat ( Yumai 34) 50. 00 50.00 50.00 50.00
JCEH soybean meal-solvent 23.00 23.00 23.00 23.00
H¥FXE cottonseed meal-solvent 2.00 2.00 2.00 2.00
SEXPH rapessed meal-solvent 2.00 2.00 2.00 2.00
¥} fish meal 19. 00 18.95 18.85 18.80
£ 4LIERE choline chloride 0.15 0.15 0.15 0.15
1.25% Wikl 1.25% premix 1.25 1.25 1.25 1.25
a7 fish oil 1.40 1.40 1.40 1.40
PR 545 CaH,PO, 1.50 1.50 1.50 1.50
AREVEES xylanase 0 0.05 0.10 0.15
7k 4 moisture 8.59 8.36 8.62 8.86
HEH crude protein 30.32 30.29 30.24 30.21
Efi crude fat 3.46 3.46 3.46 3.45
A4 crude fiber 2.65 2.65 2.66 2.66
HIIR 4 crude ash 4.94 4.93 4.92 4.92
A R(B available phosphorate 0.97 0.97 0.96 0.96
WS lysine 1.74 1.74 1.74 1.73
FE R B methionine 0.61 0.61 0.61 0.61
EREREE total xylan 4.23 4.23 4.23 4.23
AR YE water-soluble xylan 1.05 1.06 1.05 1.05

¥.451000 g 1.25% FIRELE . VA 75 x10? TU, VD, 15 x10* IU, VE 14 g, VK, 325 mg, VB, 1500 mg, VB, 1250 mg, VB, 1100
mg, VB, 4 mg, VC2.5 g, llfR5.5¢, k4 g, iZER 4.5 g, MR 70 mg, EHFK 125 mg, JHGF 150 g, 645 g, %15 g, #40.35 g, ¢

3g, #1.5g, P50 mg, B9 mg, 4511 mg, B105 g, §5330 g

Notes: premix includes( per 1 000 g) : VA 75 x10* IU, VD, 15 x10* IU, VE 14 g, VK, 325 mg, VB, 1 500 mg, VB, 1 250 mg, VB
1100 mg, VB, 4 mg, VC2.5 g, creatine 5.5 g, nincia 4 g, pantothenic acid 4.5 g, folic acid 70 mg, biotin 125 mg, choline chloride 150
g, Mg45¢g,Fel5¢g,Cu0.35g,Zn3 g, Mn1.5¢g, 150 mg, Se 9 mg, Coll mg, P105 g, Ca330 g

1.3 RAFERE

SR B Bk g Rl RS A R
(AL M) . HFEF 20 H1.0 mx1.0 m x
1.3 m MR WA, L2 4H, BN
M4 REHEBEPEA DIHREKEN
(100.39 £17.83) g, LEFKAME T K, BR#K
M4 K (8:30,11:30,14:30,17:30) , SZERHAEIAK
B4(28.69 £3.12) C, ZHKRRELE—H. B

JARIGERIFE 1 3K, B IE BB K, L
13178 d,
1.4 HERHE&E

BEE2hLBRMNAEEIR1 BXRA, 5
AMEEES B, R 70% AR S, ML)
B, IR, B, SEHE.F. 5B
(RERZBHENSE Tl v, E—1
TR ERE T B ATH, &5 15
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BEAVRIGEH) 438 2 e’ W7 RE, FH
T E B 7K (0. 65% NaCl ¥ ) kU6 i BE 3
W, TR KRG —K, R T30, A K
IS F A% EFBI0.5 g %KY, 4.5
mL B A B K, B 107 BB W, K LR
BT 10 BRFIBERBE 10°°,
L5 FiEFREITH

B107*.107°.10° 3 Ry B B9 B B 5O L
WA T FWA(BOKIRIR AR 25) PR L, AR E
W6 AR, Hp 3 AMFHR 30 C U HREIEHR 24 ~
48 h; 41 3 A~ PR B F R E TEH (BUG BOX
Anaerobic Workstation) 1,30 C35 48 ~72 h, &
FRKHABHEE RS RER. BREER
M 23 EL VR HOE 30 ~300 BSFARIHEL, BB
BRI S HEEE
1.6 HEEF.EE

MEA R G B PR R &
PRE 250 LB, o BIEEA T FWA fHHE -, 18
RIHFAT 30 CHEFE 8 ~ 12 h, BFRER)GE , AHH
B4 CukPRF. AR RERKKFE, &€
BIEHTHEEL, FARLESR(—RAH
¥ R%E ) M(AAREE S EFM S

MEA ) ET BB R 5 PR &
PRI 150 LB R, o BIEA T FWA fHE 1, R
S LAES 30 CHE5% 24 ~ 36 h, R JF VITEK- 1T
B2 BEiAE Y5t RS VITEK-ANA R &8

x®2

EMR 4 h BB RE
1.7 HBiEaE

K H SPSS 11. 5 #£47 one-way ANOVA 43470
LSD i, SRV HE £ 52 (mean + SD)
FAo

2 4R

2.1 BFFalEdAEHE

FAHE  XR4AE. P EENEEARSE
435K 29. 14 x 10° CFU/g.55. 33 x 10° CFU/g,
117.00 x10° CFU/g(%% 2), M HilaTH AR KE
AYPTET%0,0. 10% 4H.0. 15% 40 B % T X R4
(P<0.05);0.05% 41.0.10% 441 0. 15% A} 5
REHBEBNRAN B ERIL(P <0.05) ;3 4
IRHAEHHNTFARBENBEERTXRA
(P<0.05), ElhHEAYEN S TF—4H
AN REEESE.

REH  0.15%HATHREEHERN2.75 x
10° CRU/ g , 555 B £H..0. 05% £EL 1 0. 10% 4043 B
15 76. 85% (P <0.05) .75.62% (P <0.05) .75. 83%
(P<0.05), 0.10% ZH71 0. 15% 4 Jp R B H %
4514 11.20 x10° CFU/g #01 8. 66 x 10° CFU/
g, BEMTXMAMO0.05% 4H (P <0.05);
0.05% #1.0. 10% 4171 0. 15% A j5 R EH &
A3 B H 3 IR LR 13. 13% (P >0.05) .48. 30%
(P <0.05) ,60.62% (P <0.05) ,

AR RNAREBNEFFEEHEARHENRT

Tab.2 Effects of xylanase on the numbers of the bacteria in

intestinal of Oreochromis niloticus x10° CFU/g
. . bypiiki| 0. 05% 4 0.10% £ 0.15% 4
#H P bacterium AL sites control 0.05% xylanase 0.10% xylanase 0.15% xylanase
Rl fore-gut 29.14 +11.08* 25.07 £5.81% 17.83 +7.33" 4.67 +2.42°
%ﬁﬁ . i mid-gut 55.33 +23. 88° 35.83 +14.73° 21.67 +11.96* 16.00 £4.19°
aerobic bacteria
J&# hind-gut 117.00 £23. 36° 52.33 +13.52° 34.93 +4.91b° 27.83 +10.09°
Rl fore-gut 11.88 +2. 82° 11.28 +3.50° 11.38 +£3.41* 2.75 +0.96°
REH
. . i mid-gut 21.94 +4.62% 19.72 +4.23° 11.20 +3.70° 8.66 +5.34°
bic bacte:
anaerobic bacteria .
J&# hind-gut 27.58 +8.16* 23.96 +6.24° 14.26 +4.18° 10.86 +2.66°

E: AT FHARRRZRBE (P <0.05)

Notes ; Different letters in the same line indicate difference at P <0.05 among treatments

2.2 REFIFEMmEAEAR WARTRS Ent. ,Bac. ,Ale. F1 Mor. /Aci. B)ZH LEH,

TEH  AFUEE T RE Pl a il
th 12 AR (R ) M A (%3), Ent. , Bac. ,
Aer. 0 Vib. W T (L5 . AR £ T

WXt Aer. ,Cor. ,Mic. ,Sta. ,Pse. ,Vib. % 6 B
HARTBEEM(P>0.05), 0.05% 4.0.10%
HM 0. 15% HET 1 Ene. H )55 BE 40 43 BIREAR
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13.16% (P >0.05) .29.61% ( P <0.05) .,49.34%
(P <0.05) ;3 NEBART Bac. WHIBEST
YHHRZH (P <0.05) ;0. 15% 4 Ale. H.A), Mor./ Aci. tt.
BB E = T XL 0.05% £HA0 0. 10% £H(P <0.05) ,
Wi s Vb, 2H B ML) B R B K IR 4R R, AN
Ent. ,Bac. ,Aer. —i8, A BT AT K

PEEE, AR LB, Ent. > Aer. > Vib, >
Bac. , /NEERFE PRI R, (O3S
B Bac. 2 HLHIH BEEN,0.10% 4
M0.15% A H 51 Bac. BB E S TXRA
(P<0.05),

R3 AMBENARERNESFEEHERSEARMIE

Tab.3 Effects of xylanase on the composition of the aerobic bacteria in

intestinal of Oreochromis niloticus %
WK
B K|ER B # W AER BBEE R R
31 ) S = il
oo W wn wE MR FER WA BR MR KR AR rgr o
Enz. Aer. Cor. Bac. Mic. Sta. Pse. Ale. : HE :
Mor. /Aci.
Xﬂ% Bl 60.80+ 12.40+ 1.60x 2.80+ 0.80x 1.20+ 0.80+ 1.20% 4.40% 2.80% 11.20%
conl
group fore-gut 5.93%  3.85 .67  1.10° 1.10 1.10 .10 1.79®  2.61  2.68"°  3.90
W 5160+ 19.20+ 1.60+ 2.40+ 0.80+ 1.20& 1.60x 1.20+ 14.00+ 2.80% 3.60%
mid-gut 11.61  6.72 1.67  0.89b  1.10 1.79 1.67 1.10 3.74 2.68 2.61
B 32.40+ 30.40%x 240+ 2.80% 1.20+ 200+ 2.40x 160 1640+ 6.00x 4.40%
hind-gut 10.71  5.90*  1.67  1.10°  1.79 2.45 2.61  1.67°  6.54 6.00 4.10
060(5)?;3 Hil 52.80+ 12,40 2.40+ 11.20& 1,20+ 1.20+ 1.60x 1.60+x 4.80+ 3.20& 8.00z
. 0
b b
xylanase fOe-gUt  6.42°  6.84 2,19  5.02 1.79 1.79 1.67  1.67 2.61  3.03b  2.83
Wi 49.20+ 19.20+ 1.60= 8.80x 0.40x 1.20+ 1.60+ 1.20= 13.20x 2.80x 1.60%
mid-gut  7.69 2.28 1.67  4.60®  0.89 1.79 0.89 1.79 7.69 3.03 1.67
EW 36.40+ 19.60x 240+ 6.40+x 160+ 240z 2.80x 2.40x 1640+ 6.00x 4.80z
hind-gut  6.54 5.18° 0.89 3.29b° 0.89 1.67 2.28 0.89° 2.61 4.24 2.28
0612(‘;/?’723 Bl 42.80+ 10.40x 3.20x 19.60x 1.20x 1.20x 1.20x 3.20% 4.80x 3.20x 9.20=
. 0
b b b
xylanase fore-gat  7.82 5.90 .10 2.61° 1.79 1.79 .79  1.79 2.28  3.03 1.79
Wi 42.80+ 17.60+ 2.80= 14.00x 0.80+ 0.80+ 0.80x 240 14.00x 2.00x 2.40%
mid-gut 13.16 2.6l 3.35  7.48°  1.10 1.10 1.10 3.58 6.16 3.46 3.29
EW 33.60+ 1440 4,40+ 13.20% 240+ 1.60= 2.00x 5.20 13.60+ 6.00x 5.20z
hind-gut 12.28  6.23%  2.19  6.42®  1.67 1.67 2.45  3.90®  4.77 4.24 2.28
Obli?;ﬂ HiB 30.80+ 11.60+ 4.00+ 21.20& 200+ 0.80x 2.80x 6.40x 6.80+ 8.00x 9.60z
. 0
xylanase fore-gut  7.43¢  5.90 2.00  6.10°  2.00 1.10 .10 1.67*  3.08  2.00°  1.67
His 34.00+ 18.80+ 2.00x 17.60x 1.20+ 0.80+ 1.60+ 4.00x 12.80x 4.00x 3.20%
mid-gut 11.66  8.32 2.45  7.40°  1.10 1.10 1.67 4.90 5.02 5.10 2.28
EW 33.20+ 10.00x 3.20+ 1560+ 240+ 1.20+ 2.80x 5.60x 10.80+ 7.20& 9.60z
hind-gut 15.07  4.69°  1.10  7.40°  0.89 1.10 2.28  1.67*°  3.03 2.68 3.85

E:F—7] R —8 AT BARFREREE (P<0.05), T

Notes : Different letters in the same list and in the same site indicate difference at P <0.05 among treatments, The same follow

BB HE A% Ent. ,Aer. ,Vib. fl Bac. , %
R HBIHERE , Ens. > Aer. > Vib, > Bac. , fl
M AR, R RS 8% F W Aer. , Bac. fl
Ale. 3 NBHIHB L) :3 N LRH T Aer. HH
BEEMKT X R4E (P <0.05);0. 10% 41
0.15% 4 J5 s Bac. WO B2 & T X RAH (P <

0.05);0.15% 4 J5 W Ale. #H B b ) 58 X BR 4
0.05% 1A BERR (P <0.05),

REH % Fi VITEK-ANA R &5 % &
W, EETRFFEARN.F.5H3 TMEHRE
W, 80 Bif. ,Lac. M Bact. , %5383, Bact. 7 JE
BRI alpE S EXT LS SRR AR L AIHY ,



5 FEX,F DR B INA R S B Al E w2 809

B W JERIN Bact. > Bif. > Lac. ($4),
AREMEHEREALRARE FEARNH
Bif. Wf, B&AHZHTBEZER(P>0.05),
0.15% L Bl }f Lac. L6 B ZE & F X RAM
0.05% 41 (P <0.05) , 5 Bif. ,Lac. HA {5
R, EERREBRINE KR, BTl Bac. 2%
TR 3R Bact. BE ST 0. 10% 41 0. 15%

#H(P <0.05),

SRS Bif. B LHIB RAR BE
#EE(P<0.05), 0.15% 5 Lac. WH BEE
FXHHRLF 0.05% 4 (P <0.05), LEHAFH
Bact. W53 B ZE LT XA (P <0.05),

R IARER Y P A EmRE
HHB TR EZM(P>0.05),

R4 AMRRENARERNEE T E&EHERS ARG

Tab.4 Effects of xylanase on the composition of the anaerobic bacteria in

intestinal of Oreochromis niloticus %
pdig:ii} i AT E R BRI HR HHHER He
treatments sites Bif. Lac. Bact. Oth.
- Bils fore-gut 6.67 +5.27 10.67 +2.79° 65.33 £10.17% 17.33 +6.41
) F % mid-gut 12.00 +8.03" 15.33 +3. 80" 59.33 +9.832 12.00 £5.05
control group ,
JE % hind-gut 19.33 +9.83 14.00 +2.79 45.33 +14.64 21.33 +5.58
0.05% & Bils fore-gut 19.33 +8.63 12.67 +2.79° 52.67 £14.02% 15.33 +6.91
) 1% mid-gut 24.67 £7.30% 19.33 £2. 79° 44. 67 £9.60° 11.33 +5.58
0.05% xylanase ,
JE % hind-gut 22.00 +9. 89 15.33 +2.98 42.00 +8. 69 20. 67 £3.66
0.10% 4 Bils fore-gut 18.67 +10.70 18.00 +6.91% 45.33 £11.20° 18.00 +£9.60
o 10'7 . 1% mid-gut 26.00 +7. 602 23.33 +3.34%® 40. 66 £10.11° 10.00 +4.08
<107 Xylanase M hind-gut 22.00 £10.17 17.33 £5.48 40.00 £9. 43 20.67 £4.95
0.15% 4 Bils fore-gut 19.33 +10.11 21. 33 +£6.06° 44.00 +6.41° 15.33 £11.20
) 1% mid-gut 26.00 +9. 832 26.67 +2. 362 38.00 £5.05° 9.33 +3.65
0.15% xylanase X
JE % hind-gut 23.33 +£9.72 6.06 +2.71 36.67 £6.23 21.33 +3.80

3 itig

3.1 BERBENREEARSSH

BRI HET A REBNHEY, ENEKS
B TBRPIER T — IS RAES R
G, XUWHEBONE RS EEFRREAEE, Fat
BRURHENREERYSSG. ZHAaXHER
HEBWERBL, T EFANMES ZTH
I S D N 3 - ) AR & 2
g AERE" HEHSES"Y HHER
WP RSN %, Sugita £ BIRE B, ¥
KEEKGENAERERE 1 x10° ~1 x 10° CFU/
g, SARALEMBEFPEaBHEEHHEN
2.36x10" ~8.76 x 10" CFU/g, HH E A H
2.05x10"~ 6. 72 x 10° CFU/g, R & &
0.74 x10” ~1.62 x 10’ CFU/g"" B 5s 45 R —
., AR RANSEFER R, ZEHAES
1= B RIEK, IR T YA iERe , WA
AERKMEFEEET I RENHE, HES &
MEBER KM, FMARREREG, LR
B EIH R, B P A B E R

IR KB R A o Sugita %
BHFAE Y, Vib. ,Aer. RBKBRBEHIES EHK
FMRE W, A B B & Bact. R HFENEH
REH , EHEE" SHir BT, i i
BT AENEREREE EZE M. , Cor.,
Aci. ,Aer, ,Sta. ,Ent. ,Bac. fil Pse.9 1~ J&., W5
BRI ER , Ent. ,Bac. Fl Aer. ZEF P A
Bl RIE R E A, Ent. ,Aer, ,Vib. 1 Bac. B9,
Ja W i) L 37 A ; Bact. , Bif. , Lac BT H )G
BEI LR EE . WY HEER P S RE R
& Bact. ¥l Bif. FREH , L LA 9O BIEE
(11 99% , T B AT o FL IRt 1% o ABf
R B F A mERIH AR R ER 2. 77 ~
4.15 £, XTRESANEYRE, FHRELIE
X & YR A SRS R A K.

3.2 BGEESENEFREEREEXRA

REEEHEL R RS PREHIEEHN RS
BEEVEMEARE, AERHERROEESA
Blo ASEEun BB BERE B R , R AL E B
BT B2 W RETCEINE, Wi, BB e Vi)
Y EALLUREBE A & 12 (EMP) 25 &, 7= AR N B R
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BRA, LINERR g J5ost, BEAT IR BRI S BURL IR R
BEHY Lac. BRF AT R AVFLR A BE ) B WA
P BIBAR, AL T4 2 [R] B i i AT ) Bk &
BEIE ShIE AR, TE U R, INSEH R R, LA
A RRIEATIPFR A Ent. F Bact. R sh40F
P ARSI, BIMARREREE , HiET
JRERTLEINER B R M, I 1E PN B R BT 3
559, R Y RIRBV, Ene. A1 Bact. B
T 3l T B ML B A W AR ) B LR
EMP %72, A IRFEBRIRE 2 (HMP) f12 - i -
3- A -6 - B A ISR (ED) ™ e B
A HMP R 2M YT L EEFI AR, X
FEOUT , LI E B B A B b - E NI R
4y B BEXT R 2K B B 1, 3 A LA I R R R R
BHF) Bif. M Lac. WHEREEAL TI0Z, IRV E LR
FRIBE SHE A%, MMA RS FE, # Ent. | Bact. |
Bif. \Lac. 4 MEHMHKIREARE, EEARRE
BN InE KRS, HERTHAEINENE , TR
Bac. Ale. \Mor. / Aci. 4 B HE BN E
FRHE, A ARERELSHERS F AR
B RBERE, BT BB EERZ
FANBEEFE" , Wi R pmE R e
HREEZ —,
REWEHIEMGT S 5HERFER, KR
BB BERDRL b B AR SRR A , B AR T W O R
ARE(REERE) AARE, LEEBARE N E, |REAR
W B RS Y BIER FE, 40 Ent. , Fus. (R
FFEJR) 38, 0 Bif. A1 Lac. A", (SEMH
RREHESI Y IHIER R W IE B IR Z R E A
@21, AWy, Ent. , Bact. W5 T F#, Bac. |
Bif. ,Lac. WH) EF, TREE R EPRBEAR S &
¥inEX, B, M TATHEEMERGS SR
BURRR IR RN BE R 34 B 5 7 WA TH
AL S, TR IR B, 0 Ene. SR REFI IR B
A¥E, BT Y HIE S Bac. , Bif. , Lac. 533 B BETF
WK% S5t Bac. ,Bif. ,Lac. 3455, HIK, REAR
BEFT LAF Ent. , Bact. SRR BRI SMNREER R0 57
WS G, IO 7E I RE ERSH , W IR AR HE
RS, SIMIHAERRIRE, W0 Ent. 55, 401
REHBELRELTREGW(SMNREER),E
ARk )L IR SR i e . N S
2855, ElnBE L8, REmBRRIN R E . &
BAMS Bk LR R R RA MRS

M, E5REREEZEMRT HEERBHES N,
UMM SRIEESS, B RLREMED
BE b, 8RN IREARREARBRARIRE A KT
FHERE, BERREET™ , ALBRERE
geE g™ Lv 4 S xir 681 9B Bk 4 1
R RBA—BL,

/N BRI AR SRIEBE)S , Bac. 7ERI
HEHT KENE, RHIE En. , Bact. T35
A Bif. ,Lac. R ZM S —BERE, KEH
52, Bac. W] LAHAG SR PR 30 , AR R A5
ViR, M mEREAERED T, 4T
a7 R B AU R SRR AR Bac. J5 , BB
Bif. ,Lac. ¥4% ,Ent. Aer. EW D, 2T REE,
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The influences of xylanase added in wheat basal diet on
intestinal microflora of Oreochromis niloticus

NIE Guo-xing'?, HUA Xue-ming®, WANG Jun-li',
MING Hong’, SONG Dong-ying' , ZHOU Hong-gi’
(1. College of Life Sciences, Henan Normal University, Xinxiang 453002, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
3. Department of Life Science and Technology, Xinxiang Medical University, Xinxiang 453003, China)

Abstract ; The purpose of adding xylanase to wheat basal diet in this paper was to study the influences of
xylanase on the quantity and composition of intestinal microflora, display the mechanism of xylanase
promoting Oreochromis niloticus growth. Oreochromis niloticus were used as experiment objects in this study
and their initial body weight was (100.39 +17.83)g. Wheat basal diet was control. The tested diets were
wheat basal diet added with different levels of xylanase (0.05% , 0.10% , and 0. 15% respectively). Each
treatment was devised with 5 repeats and each repeat had 40 male Oreochromis niloticus. The fish in floating
cages were fed to satiation for 78 days. In this paper, we measured the amount of bacteria in intestinal of
Oreochromis niloticus. Anaerobic bacteria were identified by BIOMERIEUX VITEK-]I Automated
Identification Systems and VITEK-ANA ID Kit. The results showed that the quantity and composition of
intestinal microflora of Oreochromis niloticus were changed by dietary xylanase to wheat basal diets. The for-
gut quantity of aerobic bacteria of 0. 10% and 0. 15% xylanase groups were significantly lower than that of
the control ( P <0. 05 respectively ). The mid-gut quantity of aerobic bacteria of 0. 05% , 0. 10% and
0.15% xyanase groups were significantly lower than that of the control ( P <0.05 respectively). The hind-
gut quantity of aerobic bacteria of the test groups were lower significantly than that of the control (P <
0.05). The fore-gut quantity of anaerobic bacteria of 0. 15% xylanase group was decreased by 76. 85% ,
75.62% and 75. 83% compared with those of the control, 0. 05% and 0. 10% groups ( P < 0. 05
respectively). The mid-gut quantity of anaerobic bacteria of 0. 10% and 0. 15% xylanase groups were lower
significantly than those of the control and 0.05% xylanase group (P <0.05). The hind-gut quantity of
anaerobic bacteria of 0.05% , 0. 10% and 0. 15% xylanase groups were decreased by 13. 13% , 48.30%
and 60.62% compared with that of the control( P >0.05, P <0.05, P <0.05 respectively). The xylanase
mainly influenced the proportion of Ent. , Bac. , Bact. , Bif. and Lac.. The proportion of fore-gut Ent. of
0.05% , 0.10% and 0. 15% xylanase groups were decreased by 13.16% , 29.61% and 49.34% compared
with that of the control (P >0.05, P <0.05, P <0.05 respectively). The proportion of fore-gut Bac. of
three test groups were significantly higher than that of the control ( P <0.05). The proportion of Bac. in
mid-gut and hind-gut of 0. 10% and 0. 15% xylanase groups were higher than those of the controls ( P <
0.05). The proportion of fore-gut Lac. of 0. 15% xylanase group was significantly higher than those of the
control and 0.05% xylanase group (P <0.05 respectively). The proportion of fore-gut Bact. of the control
was significantly higher than those of 0. 10% and 0. 15% groups( P <0. 05 respectively). The proportion of
mid-gut Bif. of test groups were increased significantly compared with that of the control( P <0.05). The
proportion of mid-gut Lac. of 0.15% xylanase group was significantly higher than those of the control and
0.05% xylanase group(P <0.05). The proportion of mid-gut Bact. of 0.10% and 0. 15% xylanase groups
were decreased significantly compared with that of the control( P <0.05).

Key words : Oreochromis niloticus ; wheat basal diet; xylanase; intestinal microflora



