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W OE: EHR0 BWMEEN(S50+012) giBEP A
( Oreochromis niloticus x O. aureus) , FEHLAR 6 2, 43 BIFRME 1 Fpxst BRARBLFD
5 PR IR ANE MR B AR, BN 4331 0,200,400,600,800 . F1 1 000
mg/kg fa%}, iE/E GO.G200,G400.,G600,G800 F11 G1000, 1HZFHEA N 8 F, &
TP BRI 2 3 XU 7 ( Bifidobacterium ) FLERFFH ( Lactobacillus ) FIK
JAFFEE (E. coli) $kk,4 JH 8 AR BUAEREN EHETE K. KI5 R
EQT WK S ELH T (Aeromonas hydrophila) #47 EBeiA%E , 715 96 h WIFF

R, RER 4 A8 B, £ AL kb Rz EE
PR ES T RA, R RIRR AN B 3k 4 1 8 SUSFF I A FLER AT
HHEE BEZW, 55 BAAM L, SUEFFEEE7E 4 A BT G600 F1 G800
HBEWM(P<0.05) ,7E 6 JAET G400 F1 G600 FEHE (P <0.05) ;8 [
B, G800 4% I fa 7 IEZLBR AT TR 3 %) BRAL A BN (P < 0. 05) ; &7
417 E KT A SR RE SRR R R E K 2 T Rt 3, (& 4 2 (B FE 45 B 18] Bt
HEFBERBBEKFE(P>0.05), FHEKIEME 6 h 5,3 HRAH
HIFETE R 26. 7% RBABEGRINA Ky 78.3% ~95.0% , H5RFKH, Ak
ISR AVERERCE I ETE 5451, B2 15 e B 3k e i B XU AT
MFLRATRESE, AR HTRE SRS RS D AR R
BRRYLRIRE ST, BN 600 mg/kg ZEFRBAE o

MRER: HIKEFRES
IR AR AR B e B
JEmshta, SR, KA
B B, WE R R
ABEX R B AR
HA A ] B B A A 1Y
B RAAST R AR,
MERR AR BB T 4
i B AR I AR AL R
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MREARPRMERAENRED EA
( Oreochromis niloticus x O. aureus) $ 7B
PRI AEZE FIE M 7K A< B M B R g A R e, R IR
RABEZ AR EFREIER, MKRAWEE
K 7= EE AR Fb L P SR AR B B AR

U RPR

1.1 KRR

LAY SR SROM Uk A0 53 45 g JRURL
Pe il At ARDRL , FLEE 07 BB SR KPR AR 1o 7R
FAtEE (PR s RRARDRL) H 43315 i 200,400,600,
800 71 1 000 mg/kg FAPRHIZRANE (W B LA 14
YARRAT], 2B =95% ) BLl B imkl. 6 ikt
2/E G0,G200,G400,G600, G800 FI G1000,, fIRZA
PR R UBIR SRR T =X, Seis Tk B A
TRHERHRE Y . TRHERSE 60 B, IRE 1
)5 il SLX-80 SR HY AL R EAE 2. 5 mm ks
TpRE, 7E 55 C TR M, REEBAEHEZF T
=20 CHAEHRIFE.

F1 EMiABEARREFES (KTE#)

Tab. 1 Ingredient and nutritional composition of the

basal diet ( air-dry basis) %

okt TR
k) 4.00
=% 30. 00
ey s 28.00
B 2.00
W 23.00
i 2.00
LA 7.07
R A4 1.50
S yay 1.50
Y Z PR 0.20
7Y R A 0.50
VC B 0.03
AACHEDR 0.20
&3t 100. 00
BIRKF

HEH R 28.3
K5y 9.5
bichiEi 7.9
Ko 11.9

I T v ZHIER 45 : VA 3 200 000 IU, VD, 1 600 000
IU,VE 16 g,VK 4 g,VB, 4 ¢g,VB, 8 g,VB, 4.8 g, flR 28 g,iZ MR
516 g, 1 1.28 g, U 40 g, VB,, 16 mg, 4 % 64 mg, k4>
<10% ; BT 50 Y R BHR K 54 : Ca 230 g,K 36 g,Mg 9 g,Fe
10 g,Zn 8 g,Mn 1.9 g,Cu 1.5 g,Co 250 mg,I 32mg,Se 50 mg, /K
4r<10% ,

1.2 AFEE
SRR TR A48 AR LB} 2% Be & BOWF 5T B
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KEHFRE P L ERNERKFRERE T, 3
FEKVR Sy 425k 36 P e I E 2L B JE  B Rk
BB RGN 350 L( 4% 80 cm, & 70 cm,
JKARZEFA 300 L) , WK B3R 5 L/min, FRFH 2 H
AW AR, IEE =5 mg/L,pH 7.8 ~8.2,
AR <0.02 mg/L WA <0.2 mg/L, FRFHK
HEHR(28 £2)C, RIG BT L BOE PR HE (5. 09 +
0.12) g BHEf % 960 B, FEPLA K 6 41, 435
ML 6 Frinkl, A4 NER, B ER 40 Bf,
FRAHILE 9:00 F1 17:00 BErE4RL, 847 N
6% ~8% . 2 JAFRE — IR, 3 AH ML A5 £ R
2,AFRN 8 . B8R A RERRA,IC
SRAET-IE L
1.3 H@RRXESNE
1.3.1 [HiERERE

Bk e IR IR T 4656 2 JA .4 J8 .6 JA 0 8 JA,
BHRIFEVLI S B R, FR24h 5, H75% 1
BTN, ST IR I, A & B4 i 1 Ak
#F, O A K e 2 ~ 3 Ik, BT T8 T i7iE
AT B LB

ks e TAES LARBUSRIE 0.5 ¢ £, 1%
1: 9 (ER/AR) IAZI 4.5 mL HUGE T H
A ER K, VKA 200 r/min 5] 5 ) BV BE R
10 B, B F3EW 0. 5 mL FEEA 4.5 mL [
T BRI rh PR AT 10 F5 9 B¢, AR R
% AR .

Befp 5835  SUSAT B A BBL 3 g 5 o S 4%
F%, A E VR EEAR BRI 0. 1 mL 3R 7 #:F T BBL
BRGSO L, B 37 CHEFRF P RIS 48 h;
FLERFF R (57 ] MRS Bifg ;7748 , BUR B 100 pL
WATEA T MRS B R 50 L I, & 37 CH;
FRAEH L % 48 hy KB FF B 6 A 1L AL B 5 R B
(SMAC) Brifig B 75 ZL 5 77 , BUHG BE V100 LR A
AT IL AR R YL AR B R AP L |, & 37
CHEFFPIER 24 ho BIRBRESMHIERE
W3 ANEE, BRERE, BB EE R 30 ~
300 AT HEE I HEFERASEHER
TG B ofu/g (P YT 38 > i B A 4 x
10) . FrABEFRERWH T AAIAEYRHEA R
ZNGIS
1.3.2  JHiEHEAY g

Sy HIFESE 4 JA AN 8 J& , AT RENLEL 5 B, B
FIEfa 1 ~2 om By, F B R E E , H 0
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IR, 55 ARBAEXT B B A B T3S B R R AN K S B O B IR B R TR 235

K, s, ST A, H.E e, REE
et AR T WA HIE S A 281k
1.3.3  HuBgiis

R 56 F g 7K S BA MU B ( Aeromonas hydrophila)
HIERER B R TRE L, FMAERRG
TR EEFRILAE 37 CHEFRAE IR 24 h, W
W, K A 3R K IE Ve, 5214 ,4 000 r/min B0
15 min , AR TTUIE 40 T 1A, R4 T 16 BE AR RS, 9 € &
MWFWEG, B4 CORMEHRAERA. R
WEERE , A 15 Baf#ir il 5RIE
Fs TE ST K S BB R (3 x 107 cfu/mL) 0.4 mL,
PR R A R, i85k 1 h 12 h.24 h 48 h,
96 hiyfa BFFC TG OL, T A2 TG T MR ki
22 N W)

R=(D,-D,)/D, x100% (1)
KPR IR (% ) s D, gt FRA F I FE
T-%(% ) ; D, HIRBHAMITR(%) .

1.4 ZitaHm

GERMFHME + R EZE RN, KA SPSS

13.0 Gt G it w ot Al & 2

] f) . 3 P 25 57 R F B R O 2243 BT (ANOVA )
Ml Duncan K Z &E L ¥, BEHKER
P<0.05,

2 2
2.1 ERPRMERKENRE S F& B
SEMRIRNE

E R 1 FAE AR O EoR T 56 4 RS 8 ARt
HRET Al E M A R 2. £ 2 4
R I6 A, XoF B 2 18 TR 25 6 W S8 AR Ak, T S A8
BAWAP EalpER SR A A B, RN
B ER RISt AN N L 1T AL N
S A HES 5T, LB AR R, HO s 45 51
M2 Fim. &4 FIE G400 4 H1 G1000 20 4% 5E
B ER TX B4 (P <0.05), G800 4
G1000 HALZE B W& FXF 4 (P <0.05),
HARHAZMEBEE B EHEEZRF(P>0.05);58
SR A IMA P B AR B S T RA(P <
0.05) , FASMANZ )RR B2 & T X R4 (P
<0.05) ,G800 4 & m FHAM A4 (P <0.05)

®2 REBEAEXNRET FEBHEHARIT

Tab. 2 Effects of dietary XOS on the intestinal histology of tilapia in different time %
4 JH 8 JA
2051
WUZ R/ wm B B wm WUZERE/ wm BT A wm?
GO 25.64 +0.44* 19 938.14 =1 669.61* 30.58 £3.47* 26 232.80 +4 828.60*
G200 33.48 +3.58% 21 979.42 1 457.10% 42.41 +7.72° 33 518.87 2 040.08"
G400 33.64 £4.34% 27 090. 43 +5 324. 54> 44,74 £7.59% 37 123.03 +2 001.95"
G600 32.43 +6.68% 22 582.59 1 582.16% 44.29 +3.61° 34 900.08 +3 125.11°
G800 36.44 +0.40° 25 260. 12 2 986.67% 55.01 £8.95¢ 35 841.05 +4 465.61°
G1000 38.61 £7.59" 27 241.60 +5 818.63" 51.34 £4.01% 35 273.00 +3 236. 16"

RS RNG FRFR 2583 (P <0.05)

2.2 ARPERMEBARENRETFERBER
AR R IT

B3 3 W40, B8 % 4E £ rp i UEE AT TR S
TS 2 ARG 8 BN B Az RERABE, FEH
4 JHIF, G600 ZHA G1000 AU I R BEH
FXHE4 (P <0.05), 7E45 6 J& BT, G400 21 F
G600 AW HEHERE R TX B (P <
0.05) o &7 L XL FF 8 50 B & ) 77 B[] 1)
FER I I, DRI IS R K B AK 3R
AEEXTR T AP HREFEIBEERE R
ERW, BN 5 % B AE 4 SRR e 35 3%
ABEMZES (P >0.05) ,{HFEE 17 37 0 6] 1) &

K, SRMAKRGIFEBENAE TRAOEE, 7
55 8 JRIET, G800 ZHFLARFT R HE 3 1 T X FR A
(P<0.05) , HERHAZEFEE 2.4.6 £ R
AEE(P>0.05) , 4% U in 4 FLERAT B 55 & B 1)
IR [ IR R A
2.3 ARPRMEBAESRERE S EERREK
SEME RN HEMm

ESPE K SRS S , 7645 B 8] Be W 22 3
AR T KR, G EEKE, FILEE, R
B8 25 AN 22 R, A B 88 L S oM, SRR Bh
ZN8 HhMSET, MK 4 B, EEHEKR
HIEE)E 96 h 5, X R AETEF N 26. 7% , 451
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BHFEERN 8% ~95% , FERRFAN
GA00 2H . INANIRIRAKE % 41 B S (R 3 I 7

70% L) b, Hrd G400 4, H 93.2% .

F3 ERAENRRETEEREREFENSAE . KFTEMABTRRENI N
Tab.3 The bacterial counts of Bifidobacterium , E. coli, Lactobacillus in the intestinal tract of tilapia

after being fed the dietary XOS in different time

logl0 CFU/g

GO G200 G400 G600 G800 1000
WU AT Bifidobacterium
2 8 5.66 £0.22 5.38 £0.37 5.57 £0.53 5.70 £0.02 6.11 £0.51 5.56 £0.25
41 4,92 +0.11* 5.43 £0.18% 5.64 £0.09% 5.90 +0.63" 5.36 +0.09* 6.26 +0.48"
6 J 5.51 £0.06* 5.59 £0.37* 6.34 +£0.11° 6.38 +£0.14° 5.81+0.17* 5.97 +0.09%
8 JA 5.77 £0.29 6.15£0.29 5.69 £0.23 6.39 £0.58 5.79 £0.44 6.32£0.47
KIGFFE E. coli
2 A 6.57 £0.14 6.50 £0.70 6.52+0.99 6.93 +0.81 6.96 £0.80 7.14 £0.43
41 6.24 £0.12 6.33 £0.63 5.98 +0.54 5.68 +0.29 5.58 £0.55 6.14 £0.48
6 Ja 5.72 £0.52 5.25£0.27 5.29£0.73 5.39 +0.48 5.16 £0.47 5.61 £0.01
8 JA 5.79 £0.05 5.56 £0.23 5.14+0.74 5.10 £0.57 5.61 £0.66 5.08 £0.19
FLEEFF T Lactobacillus
2 8 3.74 £0.59 3.80 £1.09 4.12£0.79 3.84 £0.88 3.71 £0.48 4.23+1.33
48 4.35+0.17 4.42 +0.06 4.60 £0.63 4.67 £0.21 4.86 +0.59 4.78 +0.12
6 J& 5.24 £0.57 5.42 £0.63 5.12+0.22 5.17 £0.21 5.39 £0.70 5.33£0.28
8 J& 4.91 +0.04* 4,82 +0.11* 5.39 +0.51% 5.52 £0.66% 6.12 +0.58" 5.51 £0.35%

R P RTEIRE LA AR/NE FRRR 2 B (P <0.05),

x4 REBABHNERFTEGREASERE
ReEHB%m
Tab.4 Effects of XOS on resistance against
Aeromonas hydrophila of tilapia

Ehi]l WEBERE SR %  RERTER %
GO 15 26.7 0
G200 15 78.3 70.5
G400 15 95.0 93.2
G600 15 78.3 70.5
G800 15 81.6 75.0
G1000 15 78.3 70.5

3 itie

3.1 REABENRRFEEBHEHARENH
U]

A iE = HLARTE 1L OB R R EE G
B, TR 4% AR 2R /0N g ¥ B8 B 20 AT 43, 7 MR
BERYR L EREE; HijA /1 ERENED)
S EREBA IR . R, FESEEN
fRAEL R |« b B 40 M A = AR BUIR S R A R BE
AR ARIR 20 55 2 1 22 /0 S5 8 5 T AL R W Be
HUHR, AEEEP R, KESHER
E—ERE LmE A/ NG ERN RT3
MPUEERE , BERE R, RS D E
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R

IR R R R R B P I U R B . X%
AET PRI, B RR RS A
W BT B S M . AT R, R
AE RE S22 0 i i 8 8 B T AR JULJZ TR BE i
AT RERARRAKE S T M E e W 454 , T
H W RERE R i 18 b B 40 MO X R R 3Rk, AT
3215 R A A0 L BB A2, (o4 3 4 3 T AR Y
R W58 T SRS IR Y R BTH AL R XTI
77w R LA 1 T i — 2 IRAB ST
3.2 {REBAMENEEF {538 B A KR
Y BFHmEMAEY X R, A TR
P PERE R RERE 1. APPSR G R R, IiE
TREEY X i 4 R TR 2 A8 A0 2h BE A AR R R
W2 A R G % T 3R B A T A R R
TR 3 AR BT 1 T8 R AR W G A 28 AR
BU [ R I RSB M L B
TIRE, e UL (@R . IEW BUEM B RER
TE 6 5 4 2 THI A o W) 38 5 B AT LA 465 B BOW B I
AR, TRIEE AT ARSI ™ Az A4 e o A0 A 57 1k
S ST S ALIA R R P Y
TESIIR A, IR RARE L A REHUE W B
VG BV R/ 20 R AL, (RS 3 4 R
R, R H DU & L 228 JLBUBCHT B AR XL
AT , K 25 %00 T8 240 B X R SR A 1) 1
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MR WA A &I, R R IS g
TARERE 1B 35 A L4 2 X 0 1 108 4 4 B A B
FIYREE MR, 182 38 2 ol SUB A R . AR FSY
AR R ACRRE 5 1 iy 8 J2 5B 3 £ i 18 XUBE T
FEANFLERAT B ISR, MR K I AT 1 O B0, X
2 B 3 AR B 5 2 38 1 0 8 9 2 i 3 XL
AT B AL BR AT B 250 25 0 T A 34 A, K
RS A EWAEM AR, WAEDIRSRE
B (RS AR BE 8 B2 i 35 & 26 1 8 B, 76 DR
Hh RIS B B AR BB 2 5 P XS AAT 5 1O 1
XUSCHE R I FL R AT 8L, BRI A E W KA &
ﬁ[15—16,34—35]0
3.3 EBRAEMNEESEEREKSBMELE
Lokl
KSR SRR AR R
TR Z —o AKX F W 7K <0 T R AT
FRK, R KW, 96 h TR IR RAKE & 41
TEERY S TR RA, R RS A—2a5 4
TEHIBFR G RARM . B2 =2 3058, M T b
TR AR A5 T SR K S B T, R BRI 4 R
RGP EEH TR BREIHEETHRE, B
JE S B R T STk S B, R L
RE R I B 35 Bk f B K S B B B RO R T
JE S 7E S E AR BF STt B S R 1R
BAWERE 542 75 B 35 48 1k 5 W8 K SR 1
FEIG R AT AR TR SR AR 38 7 8k fa W
H AL RSB TS R, 358 T B JE LA
RBUREE S, AT S T B AR R, XA
BT,

S E 3K

[1] KIM K W, WANG X J, CHOI S M, et al. No synergistic
effects by the dietary supplementation of ascorbic acid, «-
tocopheryl acetate and selenium on the growth performance
and challenge test of Edwardsiella tarda in fingerling Nile
tilapia, Oreochromis niloticus [ J]. Aquaculture Research,
2003, 34(12) :1053 - 1058.

[2] AL-HARBI A H, UDDIN M N. Seasonal variation in the
intestinal bacterial flora of hybrid tilapia ( Oreochromis
niloticus x Oreochromis aureus) cultured in earthen ponds in
Saudi Arabia[ J]. Aquaculture, 2004, 229(1/4) :37 -44.

(3]  wis, %4, WIRER, %5 WEEEA pH fEX KB
WEE SR RIB I [T]. Bl TR A AR
2£hR, 2006(3) :375 -380.

[4] PIRARAT N, KOBAYASHI T, KATAGIRI T, et al. Protective

effects and mechanisms of a probiotic bacterium Lactobacillus

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

rhamnosus against experimental Edwardsiella tarda infection
in tilapia ( Oreochromins niloticus ) [ J].
Immunology and Immunopathology, 2006, 113(3/4) ;339 -
347.

WELKER T L, LIM C, YILDIRIM-AKSOY M, et al. Growth,

immune function, and disease and stress resistance of juvenile

Veterinary

Nile tilapia ( Oreochromis niloticus) fed graded levels of
bovine lactoferrin[ J]. Aquaculture, 2007, 262 (1) ;156 —
162.

AN, DIREMEARRBEIM]. duat. 42 Tl i RRAt,
2004.

MOURA P, MARQUES S, ALVES L, et al. Effect of xylo-
oligosaccharides from com cobs autohydrolysis on the
intestinal microbiota of piglets after weaning[ J]. Livestock
Science, 2007, 108(1/3) :244 —248.

CHUNG Y C, HSU C K, KO C Y. Dietary intake of
xylooligosaccharides improves the intestinal microbiota, fecal
moisture, and pH value in the elderly [ J ]. Nutrition
Research, 2007, 27(12) ;756 —761.

NA M H, KIM W K. Effects of xylooligosaccharide intake on
fecal bifidobacteria, lactic acid and lipid metabolism in
Korean young women[ J]. The Korean Journal of Nutrition,
2007, 40(2) : 154 -161.

HSU CK, LIAO J W, CHUNG Y C, et al. Xylooligosaccharides
and fructooligosaccharides affect the intestinal microbiota and
precancerous colonic lesion development in rats [ J]. The
Journal of Nutrition, 2004, 134(6) ;1523 - 1528.
HOWARD M D, GORDON D T, GARLEB K A, et al. Dietary
fructooligosaccharide, xylooligosaccharide and gum Arabic
have variable effects on cecal and colonic microbiota and
epithelial cell proliferation in mice and rats [ J]. Nutrition,
1995, 1252604 -2609.

MUMTAZ S, REHMAN S W, HUMA N, et al. Effect of xylo-
oligosaccharide enriched yogurt on serum profile in albino rats
[J]. Pakistan Journal of Nutrition, 2009, 8 (11):1756 —
1759.

EVE, 26, DHE, 5. IRRARE(X0S) R )
MR A RER R [ T]. EANE B (S E) , 2008,
28 (3):78 -79.

B, B, BREG E IRRABH RSN AT 5
RLIT. RAWHHA, 2004(1) :46 -47.

WIET, AR, R, % BEAE. GEEEIER
X PSS E VR PR RE R (] KBRS,
2005, 25 (2) .11 -15.

FYR, BRIE, ZWE, F. REAREN WS A
PERE JE R R SBR[ T]. o EE R
&, 2006, 33 (5):3-7.

RBTREE, XISOR, 7R E. RBARES: B U 5 e
A K BB ACEHE T [T]. FHS BB, 2005,
37 (10) :23 -24.

XSOH, FR, TRE, % 3 il R 5 F R
( Carassius auratus gibelio) H: 1 T4 B 38 B8 B 4 L ) 3%

http: //www. shhydxxb. com



238 E® B F K ¥ %R 21 %
mlJ]. MEEESE, 2007, 38 (1) :29 -35. mannan oligosaccharides on the performance, intestinal
[19] B4, XEHS. SERBEN R 3 B IR A 4 AR B4 K morphology and cecal fermentation of fattening rabbits [ J].
BRI T]. WREAKE, 2004, 29 (6) 44 —45. Animal Feed Science and Technology, 2006, 126 (1/2):
[20] A3k, ZMERR. JLYEEXT HRRDRIEC J7 DAk B J LRI ) A} i 107 -120.
IR AL D], 8 . b AR ,2007. [30] PBRgE, REH, JASCEE. MAISNHALIE R OIE RS % m
[21] #R3E, RIE, B, 5. RRARN R AR MERE K WREFRHER[T]. Rl RS, 2005, 24(5) .
WAAARPRIENA [ T]. REHF ST, 2008 (6) :60 - 61. 523 -528.
[22] XU BH, WANG Y B, LI J R. Effect of prebiotic xylooligosac- [31] RWmE, RRE. iRkpEEEEBUIRHERII]. K&
charides on growth performances and digestive enzyme B2, 2007, 26(8) :471 -474.
activities of allogynogenetic crucian carp ( Carassius auratus [32] i, s, T KBABENRGTZI]. T8H%
gibelio) [J]. Fish Physiology and Biochemistry, 2009 (35) : Tl K224, 2002, 21(2) : 125 -129.
351 -357. [33] OKAZAKI M, FUJIKAMA S, MATSUMOTO N. Effect of xylo-
[23] Ofpte. REMESRHALIEREIM]. JbE P EAE S oligosaccharide on the growth of bifidobacteria [ J ].
R4t , 2002. Bifidobacteria Microflora, 1990, 9.77 - 86.
[24] BEAK. ALURIEFEIM]. JE5t. b EL IR, 2000 [34] REEE, ATY, £, % KREFENPRAGEKMRE.
101 - 104. [ A B AR A AR [ T]. R R
[25] BWEE, Wi, FLE ARSEXNPIEAHABEES #it, 2006, 11(4) :42 -46.
B il e e ML iR s [ T] . 3h¥ s 97 4 4, 2010, 22 [35] #k¥, Z20%E, TR RBBEXS A4 7 M A1 3 R
(1) :108 - 116. [1]. FEELSLME, 2005, 26(6) : 48 - 50.
[26] MAER, FLA, KA. FERBEX A GEBSEH [36] Hirz, E2M, MK, % MTFEIES 4K e
LIl Sk, 2010(1) :64 - 66. UV B AR g K SR R (1], KAEAY
[27] XVEHE, R, 2208, 4 HEEENREYEM 24k, 2011, 35(2) :283 -290.
(Oreochromis niloticus x O. aureus ) 4= 1 | J 45 4 FE F¢ [37] B, FEAE, R, 5. AKX e P ik
SPESREER M [J]. WL R R 5 4 ARl 2 KRB ST K R BB G i [J]. o K =R
Ji, 2009, 35(3) :329 -336. 22006, 13(5) ;767 ~774.
(28] Wi, BRI, WPFESR. SREDHEXT XA i B v A [38] JaUb, JA%, B3CLL, 5. FoRMERBRERIL S 57 B Rl bT
MRS RZwR[T]. B EE R, 2003, 23 (2): 7K S M B R R [ T] . g Ml 2010, 32(4) :
196 - 198. 427 -434.
[29] MOURAO J L, PINHEIRO V, ALVES A, et al. Effect of

http: //www. shhydxxb. com



24

TR, 5 ARRANE XS BB e BT 2 B R AT K SR M R B R e 239

BT H$4FMNSA&HERETIR(x10)
Plate I The paraffin sections of intestinal tract in the 4th week
1.GO £H; 2. G200 £ ; 3. G400 £ ; 4. G800 #; 5. G800 #; 6. G1000 41 ;
M. JJLJz; MF. #iR455E; SM. JE T2,

o %8 EM&A&MEREYIR( x10)

PlateI The paraffin sections of intestinal tract in the 8th week
1. GO £ ; 2. G200 41 ; 3. G400 £ ; 4. G800 41 ; 5. G800 £ ; 6. G1000 4 ;

M. U ; MF. B45E s SM. #ilE T =,

http: //www. shhydxxb. com



240 B\ W ¥ K ¥ % #H 21 %

Effect of dietary xylooligosaccharides on intestinal histology and microflora
of tilapia ( Oreochromis niloticus x O. aureus ) and resistance against
Aeromonas hydrophila

ZHANG Rong-bin'***  CAO Jun-ming'**, HUANG Yan-hua'’*, WANG Guo-xia'’*, CHEN Xiao-
ying"** | YAN Jing"****  ZHOU Ting-ting"***, SUN Zhi-wu'?"***

(1. Institute of Animal Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, Guangdong, China; 2.
College of Fisheries, Huazhong Agricultural University, Wuhan 430070 , Hubei ,China; 3. Guangdong Public Laboratory of Animal
Breeding and Nutrition, Guangzhou 510640, Guangdong, China; 4. Guangdong Key Laboratory of Animal Breeding and
Nutrition, Guangzhou 510640 ,Guangdong ,China)

Abstract: This experiment was conducted to investigate the effects of dietary prebiotic xylooligosaccharides
(XO0S) levels on the intestinal histology, microflora, and disease resistance of the tilapia ( Oreochromis
niloticus X O. aureus). 960 fishes with an initial weight of (5.09 £0.12) g were randomly assigned to 6
groups. The fishes were respectively fed a basal diet and 5 diets supplemented with 200, 400, 600, 800 and
1 000 mg/kg XOS, named GO (control) , G200, G400, G600, G800 and G 1000. During 8 weeks feeding
period, the number of intestinal microflora was measured every 2 weeks. Midgut was sampled in 4™ and 8"
week for histology analysis. At the end of feeding, the fish were infected with Aeromonas hydrophila. During
96 hours of artificial infection, the survival rate (SR) was measured. The results showed that in 4" and 8"
week , compared with GO, the folding area and the muscle thickness of the intestine in the groups with XOS
were significantly higher. Dietary XOS affected significantly the number of intestinal Bifidobacterium and
Lactobacillus. Compared with GO, the number of Bifidobacterium in G600 and G800 was significantly higher
(P <0.05) in 4™ week, in G400 and G600 significantly higher (P <0.05) in 6™ week. In 8" week, the
number of Lactobacillus in G800 was significantly higher than that in GO (P <0.05). The number of E. coli
in the groups with XOS tended to decrease with the feeding time in creasing, but the difference was not
significant (P >0.05). After 96 hours of infection by Aeromonas hydrophila, SR in GO was 26.7% , and that
in the groups with XOS was from 78.3 t0 95.0% . The results suggested that the supplementation of XOS into
the practical diet could improve the intestinal histology, promote the intestinal bacteria, Bifidobacterium and
Lactobacillus proliferation, while decrease the number of E. coli to some extent, and improve the resistance
against Aeromonas hydrophila of tilapia ( Oreochromis niloticus x O. aureus) .

Key words: xylooligosaccharides; tilapia; intestine histology; intestine microflora; Aeromonas hydrophila
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