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Effect of Dietary Inuloprebiotics on Performance, Serum
Immunoglobulin and Caecal Microflora in Broiler Chickens

Park, Sang-Oh - Park, Byung-Sung

The potential of encapsulated inuloprebiotics from domestic Jerusalem artichokes
(Helianthustuberosus) as natural antibacterial growth promotor for an antibiotic
replacement in broiler chickens was presently assessed through assays of growth
performance, serum immunoglobulin production and influence on caecal microflora.
Two hundred-forty, 1-day-old, male broilers (Ross 308) were randomly allotted to
four treatments (T1-T4), with three replicate pens per treatment and 20 chicks per
pen. Broiler chicks were fed a basal diet (T1: control) or basal diet plus antibiotics
(T2: Chlorotetracycline, 0.10%), 300 ppm of the inuloprebiotics (T3), or 450 ppm
of the inuloprebiotics (T4) for 35 days. Body weight, dressing percentage or
weight of breast and thigh muscles relative to carcass weight of T3 and T4 broiler
chickens was significantly (P<0.05) higher than T1 and T2 broiler chickens. The
weight of abdominal fat from T3 and T4 broiler chickens were significantly
(P<0.05) lower than that of T1 and T2 chickens. Serum immunoglobulins in the
T3 and T4 groups were significantly (P<0.05) elevated compared to the T1 and T2
groups. The weight of immune organs, thymus and Bursa of Fabricius relative to
live body weight in the T3 and T4 groups were significantly (P<0.05) higher than
the T1 and T2 groups. Bifidobacteria and Lactobacillus, which are beneficial
bacteria, were present in greater numbers in the caecum of T3 and T4 birds than
T1 and T2 groups, whereas potentially harmful Escherichiacoli and Salmonella
were present in lower numbers, with differences being significant (P<0.05). These
results suggest that a diet supplemented with 300 ppm of inuloprebiotics has
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potential as an antibiotic replacement for organic livestock feed supplement
intended to improve production of broiler chicken.

Key words : inuloprebiotics, performance, immnuoglobulin, caecum microbials
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Richards, 2005; Hong et al., 2008). 3 g|#}o]
oEA @1 BFOE ol FH oA F 1 vl
ifidobacteria®] 47, P ES] &8 wE YR A3E 752 MaHoz 7}
AAX T FEA Fold TS F= vlasA A 01“%% Dttt ZEnto] R Bl A
v I g A7) &4 a3 (bifidogenic effect) S 2t~
el a3s Yehlle 44504 LT A0 1Y i@}ﬂ el UTHGibson
and Rastall 2006; Patterson and Burkholder. 2003).

ol=d& F}d(fructose)o] B (2—1) glycosidic bondZ AZH A¥ AIFZIANEN &
o] Y} AstF ol ofste] B HA] Bl 80% o]/de] to] =adte] A UW“’ iy
B7AZA o] &Ho U FalldTFe A4S JAstL fFdk @l Hl g =Rt 2o}
s Ao =m AFste HIEATe S4RNE Zie ZEulo]LEAE A UE A
I tH(Rehman et al., 2008; Dorotea and Maris, 2005; Rada et al., 2001). FOS(fructooligosac-
charide; Xu et al., 2002), IMO(isomalto-oligosaccharides; Zhang et al., 2003), &1 & FE=E&E (312

<, Essential oil; Hernandez et al., 2004) 5] Zg|ulo] LE 12X UAAE HI7LE I
AAEA R 7] BaEHA.

2 A7 o] MY AFollA =4t HARARRE FE3 olsH ] /(i vitro)S
ZAFE A3}, o] HIFoll A f9 Q] Bifidobacterium longum, Bifidobacterium bifidum,
Lactobacillus acidophilus, Lactobacillus casei 5] d&E-2 =3k, Streptococcus aureus,

Clostridium perfringens -3l 2] S22 A F Ao H, o] ZRE A|x3 o522
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rlol QE AT 05-10% $EOE HAT nEA ] Yol A Hzmuteelole] HuH
QERER SEE: *W’“ 5 19G9] $7h8 ®slsichPark, 2008). el AR E G
A ABAZA olEzzeule 9 ¥ o) Brdee] 445 U AT AR 2
o] A9 gk

B AT BEE AgATols SE T AARARTE FF, AXH oEw
|o8xg Bedy AR ) £F, Folstde W BEdee] 4AEed Hx
AR Ao W, 2AG A FHAREAAY AL D A8 AL A
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1. o]z 2z ejuto] 2 &0 ZA|

=4 S A AL ZFE French(1989)0l oJsiA AAH <4
(DP: degree of polymerisation) 262] °|=dS F&, HUZ
tocopheryl acetate, 0.8~1.5ppm)<} °o]=d-S 70Ce] Wt &3 9:1(wiw)2] Hl-&
9k A 7](T25 Basic, IKA, German)oll <] &) A ]
o7 98} Ao A kA thAgol A s
(Sureteric, Colorcon, UK)S 9:1( 372 E: el Eld, ww) 2 &%, &
BHIE o)lEZZenlo] QE| S A 23 tHPark, 2008). AAE AEL HHF JAE 150
um, H1EFY E 1.2ppm @ o]=d 965%= FHratAch

TES XS RE AFdAE FEAEEEFAFTES wAdA AAE HEHola &
A2 73S wsro M (Scot. manual, 1994) A LS 3 $AS AUty FEAY
#2993 23 At 22715 (Ross 308)2] AZES AR B3} 198 73 vEd

?] 24055 4A T Fx WHE(FHE & 20702 xde] Xtk AdHE e TI(H
Z), T2(Chlorotetra cycline, CTC 0.10%), T3(°]EZ = 2]ulo] 2 €2~ 300 ppm), T4(ClEZ
gulo] LBl 450ppm) 2 FEIIAT olEZZejulo] R Elao) HIUMREES A3 AT (Park,
2008)ol A LA A8 E 7|22 3t AA AT
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APAEE W59 NRC AHY E%(1994)°M AN B2dele] d%r 2T7FS TF
298 F IEE S5, uh 932 wigtetd o™ Al 0.10%$} o= 2z Eut
2 o] Wt EE S5 %k% Zox 2HAT =, T X kgF o= R
Z}7} 30g, 459 FotAl A & AFALE W] 0.10%E st olE=x
o] $=F& 300ppm} 450ppmo.2 ZAsY T ZEW A At uA] FdES FY
2 -8 FUAH(Table 1). ¥igtE APAIEE Asd o] BastdA 34
3 sttt ¥3} ¥ 35 T EEAE(LE 10vH)/md) Stell A ARSEl e
H 7} 9 Z2F oz JFAE ulg 10cm =o|2 Zoldth. B2 d# = 27](0~-219)9}
T71(22~359) & st ARSEAo™ AMSAHS 2EE UFTAA 3U7HA] BBTE
FASRAL, T theFH FE 2-3TH wH o 2295 1 25CE FA8I9t Adsss
T0%= FrASIAIL 24A7F A&EEH S Ao AF7|A 28 S o] 83t Y 3~5
3] 87| AFAT

Table 1. Composition of experimental basal diets for broiler chickens
(% as-fed)

Experimental diets
Ingredient
Starter (0~21 days) Grower (22~35 days)

Yellow corn ground 52.00 50.00
Soybean meal, 44% CP 34.00 25.00
Corn gluten meal 4.70 5.70
Wheat meal - 10.00
Soybean oil 5.00 5.00
Limestone 1.25 1.25
Dicalcium phosphate 1.70 1.70
Sodium chloride 0.25 0.25
DL-Met, 50% 0.30 0.30
L-Lys HCI, 78% 0.30 0.30
Trace mineral premixl) 0.34 0.34
Vitamin premix? 0.16 0.16

Total 100 100
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Experimental diets
Ingredient
Starter (0~21 days) Grower (22~35 days)

Calculated values®

ME, kcal/kg 3,100 3,150
CP, % 22.00 20.00
Lys, % 1.32 1.15
Met, % 0.52 0.50
Met+Cys, % 0.78 0.73
Ca, % 1.00 0.90
Available P, % 0.45 0.40

2 Supplied per kilogram of diet: Fe, 80 mg; Zn, 80 mg; Mn, 70 mg; Cu, 7 mg; I, 1.20 mg; Se, 0.30 mg;
Co, 0.70 mg.

2 Supplied per kilogram of diet: vitamin A (retinyl acetate), 10,500 IU; vitamin D3, 4,100 1U; vitamin E
(DL-a-tocopheryl acetate), 45 mg; vitamin K3, 3.0 mg; thiamin, 2.5 mg; riboflavin, 5 mg; vitamin Be,
5 mg; vitamin By, 0.02 mg; biotin, 0.18 mg; niacin, 44 mg; pantothenicacid, 17 mg; folic acid, 1.5 mg.

¥ Calaulated as-fed values from NRC (1994).

1 AFYR 2 =A 54

Bade AR mE 24 @A B 4FsY 5 AR A # AR TEeS
37 5ol A4z SASAT AR TEL AT VI T ARAHAFS AT
Z

7] Els

2 U o2 Uitk 485 E9 ASo] TREHY Z4 HEFEHE FaAFol T
Ho A RFARIEA o 474)S AAEste] d¥5= A A7 (Close et al., 1997)
we}A] 3= (Cervical dislocation)ol] 9Ja|A 2EHAS 2] 23 Ao Z 3 AEY
th. = A& (Dressing percent) A A Foll ek =AS(HE, Ed, e, o] 2 WS A9
St AN BlEEA Atetdh HEle A MR Swol A Zepllon tdele 78§ Ao
F9E Zepllth 7isAT o AAS X3S gEjake] FANEL 47 BA T us F
ABEZA AR, 7F 29, BAA, A7 HFA, v, Y FA= AT
gk HlE = A e

BAANE B3 29w e BE A SAsA
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AR FTE A A4 AT F 9FAEHEH & 35S Y2 dAste] i He s
F-E plain tube(Greine Co Ltd, Australia)S ©]-83A 1mL F-g 3Rt & (serum)>
4CE FAE AAE27](RC-3, SORVALL Co., USA)Z o]&3ale] 1587k 3,000 pme.2 &
AE dEE el oA Atk FEE AL AAPDATIAE o83t F45 T4
o &4 A7kA] -220C WE Attt 9 HYE4-2 Mockett?} Rose(2007)ol ] af A]
A A ¥ ELISA(enzyme-linked immunosorbent assay, Bethyl laboratories., Inc., USA)ell ]3] 4]
=43} c} 1gG(chicken 1gG ELISA quantitation set, E30-104), IgA(chicken IgA ELISA
quantitation set, E30-103) % IgM(chicken IgM ELISA quantitation set, E30-102)2- o]-&3}¢] dt
71 T+ microplate reader(Molecular Devices, Inc., New York, USA)ell 2]3l 4 450nmol] 4]
=

[e)
o
FYEE Zqso A G2 AN

SIS o R RE AT & RFAMES T 45A)S AAFsAT A mAES =
Abstz] feliA] QbtAL o] F A Ql W o g WS AFH e g5 flolA RS AT
v A& vk Al7EA] AnaeroGen sachets(Oxoid, Hampshire, UK)”7} 2t# % Sealed anaerobic
jars(Oxoid, Basingstoke, UK)ollA & 714 el 2 fA8dch W3 WE&ES 7233 & 1.0g
S A Q42 4= (Phosphorus buffered saline; PBS 0.1 M, pH 7.0) 9mLoll &35}
108] 3]4(1:9, wiivol)et ATt AlFE 95kl Had 714 A FTE ol &35t dre
3] 4& A3kt e A= Anaerobic chamber(5% hydrogen, 5% CO,, balanced nitrogen)
NA Fr1 AR o] FolXTh HAEMAS 10~10" =2 A E A2 diH Py
A zkzk 100uLd Ttk s A=l thdk wjAE+= Lactobacillus SPP.(MRS
agar, Oxoid, Basingstoke, UK); Bifidobacterium SPP.(bifidobacterium selective agar, BIM-25
medium., Munoa and Pares, 1988); Salmonella(SS agar Difco, CM0099); Escherichia coli
(McConkey Purple agar)©]21t}. Salmonella$} Escherichia coli= 37°Coll A 24A17F & 7] vl &5}
3L, Lactobacillus SPP.9} Bifidobacterium SPP.i= AnaeroGen sachets”} Zr# % Sealed
anaerobic jarsE ©|-&-3t F 7|73 stoll A 37°CE Zh7} 48, 72413 A &gt & A =T
B 24 colonye] & ZAbsto], " HE&E gF T(CFU, colony-forming unit/g of fresh
cecal content) 2 A-&&2 15 3t AAEGT]
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7. A
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Mo

A}FE = SAS software®] GLM procedureE ARE-3le] EAHEA(ANOVA)| o)A #2413}
3L Duncan’s multiple range testoll 2]sjA & 8o 3 542 < F22E P <0.059)
A 774 3FATHSAS, 2004).

1. BEdde] AASH

53} & 36 B olERxule] Y 2E AT HE A AFYAE RS Table 29 U
ER QI A 71(0~219), F71(22~35¢) 2 AA 2¥7|7H0~35Y) 5 B2 U AFL o
EEZxulo] QS FF g T3(olEZ X uto] L2 300ppm) et T4(o]lEZZEuo] 2
€]l 450ppm)7} T1(ThZT), T2(Chlorotetra cycline, CTC 0.1%)¢} Bl g uf o) lA|(P <
0.05) ¥E=¢kTh T39} T4 Abolo] AFWele M2 vSstgoy T2 Tid Hls|A #9317
(P<0.05) =4 Uelth AABAHH S ojs 2z julo] QHAE A FH3 T3, T47} T1, T20
HIS| A 5938 A(P <0.05) E9ko ) T3, T4 Atolo] f-9xtE fIlal T2+ Tio] Blwd o
Fro3HAI(P < 0.05) T B2 ¥ AEE AT Ao=E Yeuth Als 8 7ES W) St
7k A7l 7 zkol7E flley 71 F XA A7) St T1, T27F T4 BlsiA f-<) st
A(P<0.05) ESkom T3 T4, T3¢} T1, T2 Atole] BAIAQ] ztol= VeRGA] efsith &
A B2 g oA Zgule] QE2AZ M FOS(Xu et al., 2003), IMO(Zhang et al., 2003), 2]
& FZEE(Hernandez et al., 2004)& FI3tH S u] AFo] F7tEAth= Hauol FAEFS 2
ojgty. of7M LHF MZL AMde BRI AR W olisZZejnto] L2 300ppm
e ANFAZ QeA n2dee] A4ES FAA H7bt 9 gzl vlE)
A A FEAE S Atke ot olERxule] 2] M Tl HadH ] F
Aol =UH HL& olm2xgjuto]| Qg2 Ao WA 1d7Ae] 2]k Lactobacillus
9} bifidobacteria®] A37o] 2% A3 (Table 5), 7|2l FA4, v L g FA9 SV}
2 g9 "dEHo] Folx 7|(Table 4) Wl o2 & 4= 9t} Gibson 5(2006)3} Cetein 5
(2005)2 zEule g0 Wy 9 FddgEde] FIE oA FES 1ol
gtElo] ZA| o] EolAE ST HIEYIl, Rehman 5(2008)2 o= B(2—1)
glycosidic bond= B 2d& 2 Aslasoe] AadAgo] oy FE2 Al A7 ] %—46&
AE9 S FH8 fralst vAE A4S

LRI
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Table 2. Growth performance of broilers fed the experimental diets for 35 days

Treatments®
Days PSE?
T1 T2 T3 T4

----------- Body weight gain, g ----------

0~21 795° 837" 855° 864° 6.04
22~35 1,008° 1,068 1,122 1,150% 9.51
0-35 1,813° 1,905° 1,977 2,014% 20.03

e Feed intake, g -------------- -

0~21 1,302° 1,347 1,378° 1,380° 16.38
22~35 1,637° 1,716 1,775 1,760° 18.21
0~35 2,939° 3,063 3,153 3,140° 18.82

-mmmmene Feed conversion ratio® ------

0-21 1.63 1.60 1.61 1.59 0.02
22~35 1.62° 1.60° 1.58% 153 0.01
0~35 1.62° 1.60° 1.59% 1.55 0.01

Y T1: control, T2: antibiotics with 0.10% of CTC, T3: inuloprebiotics 300 ppm, T4: inuloprebiotics 450

ppm.
2 pooled standard error of the mean values.

® Feed conversion ratio is feed intake/body weight gain.
¢ Mean values with different superscripts differ significantly (p <0.05).

3. EAEA

olEZxeulo] QEIAE HFH T HE YA ZAG =A5A-E Table 30 YERH AT
SATY EAE&L olERx o] AE AT T3(olEZxZejule] ¥ 2 300ppm) <t
T4(o] = =2z g|ulo] L ¥l 450ppm)~7}F T1(thZ), T2(Chlorotetra cycline, CTC 0.1%)°l H] 3}
Al FrolEkAI(P < 0.05) =3kTE T3¢} T4 Ato]o] fFojate= gil oyt T2& Tio] HIsiA] 9
SHAI(P < 0.05) =4Th E=AZFo] Ut Bl&(%)ZA Jeld 7154, talate] FA= T3, T4
7} T1, T2¢ll BISiA] =43 T3%} T4 Ale] 9] xfole floy T2e Tid Hlud w) & 7
S BAA, 2 AT Atolol] FAIFLE fFoxHP <0.05)7F A EH AT EA| ol e
H &%) ZA YR 2919k 2 A= AT 2 2belr flla, BRI T3, 47} T1,
T29F vl e v ol &HAI(P < 0.05) Solx o} T3¢} T4, T1d} T2 Alo]9] zpol= YELA|
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Fotth Al A @A EA e AR 2H 07 o]FHo] dUAE WA= ] AHEEH
ALY AEe FAxZ FHdE0e Fe dy ¢z o]Eolth wEbA ol=de o
A a2l o B0 F olFe AAFFo] Holxa FAA o] AR
Ao g2 FAT F Utk Al gjREe] FEAPNA olEdL AAA S B Ao
2 geplon ol 2xEulo] QEX Aol A BRG] Wl HE o]y A
A A7 A 717 71918 a3 2 B 4= Qth(Fiordaliso et al., 1995; Tokunaga et al., 1986).
Kok 5(1996)> F oAl 10% oligofructoseS HH S w o FAAL-VLDLL] F2% <2l
A4S HaE o, Davidson 5(1998) 1 EFHAHE F Al A X7 olEdS

S99 W 2 2EET LDL-C o] felH o wolgntal se] B AnE A7)

Table 3. Characteristics of carcass of broilers fed the experimental diets for 35 days

Treatments”
Item PSE?
T1 T2 T3 T4

Carcass weight, g 1,295° 1,383° 1,446° 1,467° 8.09
Dressing percentage” 71.45° 72.62° 73.17° 73.01° 0.17
Breast muscle, % 18.59° 19.01° 19.82° 19.85° 0.08
Thigh muscle, % 16.55° 17.23° 18.07° 18.18% 0.15
Gizzard, % 1.80 1.74 177 1.82 0.05
Liver, % 251 2.98 2.85 2.91 0.02
Abdominal fat, % 173" 1.76° 1.40° 1.35° 0.03

Y T1: control, T2: antibiotics with 0.10% of CTC, T3: inuloprebiotics 300 ppm, T4: inuloprebiotics 450
ppm.

2 Carcass weight relative to live body weight.

® Breast and thigh muscle weight relative to carcass weight.
Gizzard, liver and abdominal fat weight relative to live body weight.

“ Pooled standard error of the mean values.

b¢ Mean values with different superscripts differ significantly (p < 0.05).

Lo
ru&

g By 2 WAAH A

rJ

olgRxute] QEYAE HAT HEUHY] ¥ WAEZ 3 "Wgr|d FARGE
Table 40 YERARATE &3 196 T TL, T2, T3, T4 £2 2 §2]3}7(P<0.05) 713153
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th &9, T4 T30 BlehA Ekar T2« Tio BlehA Ekew ol AT 1+ #Foxt
(P<0.05)7} UEFITE A 196 e ol Zxaulo]| Qe 2] A7}t FAA H7F 2
thxTol| mls|A ZHzt 3551%, 68.54% Z71eF Ao ®E FAMEATE A IgM, IgA e
olFExgnto] REYAE HAT T3, T4¢t A H7H<l T27k M2 Bl on o]
3 A R HETE Tig Blud o) FoaA(P<0.05) & AEFS Bt AW XA
olEExulo] L HXAZH MOSE F3t9S wWl 83 19671 S71etAthe o= A4t
(Cetein et al., 2005; Savage et al., 1996)2] R B Ao} FeS o]t} o=
oleYAE AAT BEAdYlA EF 1g67F =34E M2 MUY 9 FEA
ol lojA olERxeuto] €20 FE40] E35S 97 ]
F59 B-celll A THEAH 7haol A 196, IgA, IgMS 24589 ¥

2 Edo] Hzeith. €9 1969 TEv /M w1 AAWEGE S FIetEE Y 1gGY

q7h= AAAgHge] xx7 "oi(Higgins, 1975).

Table 4. Indices of main immune organs and immunogloblin of 35 days old broilers fed
inuloprebiotics-supplemented diets

Treatment?
Parameter” PSE?
T1 T2 T3 T4
19G, ug/mL 55.61° 69.17° 86.54" 93.73° 0.10
IgM, ug/mL 30.71° 51.27° 51.56" 52.38° 0.37
IgA, ng/mL 28.21° 33.38° 35.37° 34.41° 0.25
Thymus 0.09° 0.14° 0.19° 0.20° 0.01
Spleen 1.07° 1.47° 1.55° 157° 0.06
Bursa of Fabricius 1.01° 243° 2.77° 2.85° 0.05

Y Organ weight: g/kg live body weight.
2 T1: control, T2: antibiotics with 0.10% of CTC, T3: inuloprebiotics 300 ppm, T4: inuloprebiotics 450

ppm.

¥ Pooled standard error of the mean values.
a,b,c,d

Mean values with different superscripts differ significantly (p <0.05).

Al g vlEgEA el BEdY Y FA3 FdS T3, TA7F T1, T200 HlsiA =
kIl T49} T3 Alo] o] Zpole gilont T2& Tio HlsiA Egkon 2k 22t 7+ fro)xHP
<0.05)7} VEbstth HIZL T3, T4, T27F A2 BlZ=stgoen oleld A /le AaTE T1
v 28 {-2]381A|(P<0.05) 5715 UEFATE Zhang 5(2003)2 ©lEZZgulo] LY X=ZA o]
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o= & ‘L?é‘.ﬁrs’% S %Lold\:}. A FAEE AT T2
AAIZE FAAA ol B AR = olFEx o] 2
ZANASS AAbsED. B BgAAE B3, 4H9) 2
7b ok P2 7oA 8% 9 01“4 B-7 2=7-(B-lymphocyte) o] I 3
Aol AREH AT go] AdsstuA FAI Fdo] EEstal olek g He
w1t Yrde] oE Hek 5] Meldele] xS $BY Ae] FF AE
B 4 Qo AAAES FriAYE 23E Ve 4 AtK(Tizard, 2002; Wang et al.,
2000). SolA WolgwAe |gME IgGE HA¥ste 71 EE IgAS FFAHOE AEA)Y)
g "ol FY, e dn® Fzsd @ FA) 9]%—8}1 SAh(Bienenstock et al.,

2 £ A F7}
g AFAS HelA ddd dzr9e IAEHY ez =
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=olxl Aol WAl 1:}1311700 =T

5
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4

olsExEuto| REXAE HF s BE Ao B YWEEA A RAEY] Wsls
Table 59 YeRdth & W #3t v]AEZ <& 2 hifidobacteria®} Lactobacillus= ©]&
Zxgulo] QEl~E HF 3 T3(0)E 23X ajuto] L El2 300 ppm)e}l T4(o]E =z gufo] 9
2~ 450ppm)7} T1(HHZ), T2(Chlorotetra cycline, CTC 0.1%)0ll ®ls|A 2] 3}A|(P<0.05) =
T}, Bifidobacteria= T4, T3, T2, T1 <A 2 =4 Yelwten zF AT 1F 543 #2
ZH(P<0.05)7} At} Lactobacillus= T4, T3, T2, T1 &M Z =3k o™ T39 T4 Alo]g] 2}o]
= Aoy T2= Tio BlIslA E3kar A7 3+ /ol xKP<0.05)7F - H A} frafgh 7
AEZ 4HF E colig} Salmonella= T1, T2, T3, T4 <2 2 #2]3}A(P<0.05) #4315t
Sk, bifidobacteria®] 57142 T1, T2¢} vl E uf T3, T4l A bifidobacteria®] F7}&-2 Z}
7} 31.59%, 22.72%% YEREo ™ Lactobacillus®] 7142 ZHZ; 26.49%, 11.63%Z UERG:
t}. E. coli¢} Salmonella®] 7HA-&-2 T1, T29} ¥l e wf T3, T4o A Z}2} 22.95%, 12.31%
2 33.92%, 14.10%= YE}IST olE2 X gulo] QL AE A #H 3 T3, T4olA ®A W Lactic
acid bacteria®} bifidobacteria 77} =W H2 vl &g o) AzH olsZ =}

ole¥xrt HEUHY 99 £FS FIFOEHA olzdY ElE&H FFEo] Hold
Z Ao tREo] WAoo 7 o|lEdA Hi FZHoz WA L3]H o]=eo| Lactic
acid bacteria®} Bifidobacteria®] 3745 918 71424 tSH E&HJS Aoz A4 &
ATHGong et al., 2002). ZE]Hlo] LE|XZA o]Ed L F vAE T & 4TS VA= A
o= deld Utk ol=d, SYuT F ST BHd BrdE S 29 oA &
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A=A il ol =Esto] frall sk v A=< Escherichia coli, Salmonella®} Campylobacter
]t Bifidobacterium®] A2 Q] F24& Fol= HIYHAd A EH
#] ATHGibson et al., 1995; Gibson and Wang, 1994). Rada 5(2001)->
A ol=d FHAIEE F95FS o) WA bifidobacteriad] Q1A -2 3

! tob, Asldel A pAlEY oS A duAze] 3

r&'h
UJ

i
o
IS
114
>
o

MEO Al oA A mAE A At A AAA
o] A=, HIgR] Ko 9Hd 2Ear 91 WA Aol westel] theh A 3Hd
Z o] tH(Tako et al., 2008). Lactobacillus$} Bifidobacterias= §& 2] A7l Fl3F njyE=Z
Az dHA e, E. coli, Clostridium perfrigens<} ZEH% 71e} HAAELS &
(Devaraj et al., 2002). bifidobacteria, Lactobacillus®] & W %2 FFaet & F2HLd
diste] ZAA BAA At 7] wZel F W Hddw JyES Sk =3
bifidobacteria, Lactobacillus= E. coliol thsle] &< Ed o] Hlg ] 2 4l(bacteriocin)S
#-8]3} bifidobacteria= #7142 718} v] A& W3k 712 S A A} Lactobacilluse] vt
AENFH AAE TR fF71ARe 33 Z4bolth o)2g BE 71ES Wl 9%
F T+H3E g4 4= I tHZhang et al., 2002; Rolfe, 2002; Gibson and Wang., 1994). °]&
Zxgnlo] Q& Aol YEhd W87 E. coli, Salmonella <71 o] 8hA] stolxl o]
e HER o3t 71 o] dF-Ehal A4 4= 3Tk Xu 5(2003)2 Hicﬂaoﬂﬂl olgRx

gulo] e g A2 A ZTHESZITS il AIRE 399S o, ZHESIY 0.4%
A7 B4 YE&EENA 87T I’Jr bifidobacteria, Lactobacillus iL—’F—t— g-olstA =7}
RO, E coli e FosHl FAE e YA o B A= olE9 X}

Wets zroldtar 9tk Eoll A Salmonella w2Hate] Fo AaE WA o]H Salmonellas
ofg ol A Al & A AlFEAdy 2 drde HESss dodve JS e 4
A JE Aot olEEZuto] L HAS HFH 3 BE A oA E coli¢} Salmonella7} St
olxl He WA W E2)5}+= bifidobacteria, Lactobacillus7} £-2]84A ol A o] 9l
o 2 AFA% o2 xgnto] Y2 HFHT HE e WAAYEEdA RS F3
)71 bifidobacteria, Lactobacillus 2] A4S A8)& o2 A=3st= a7 el en o]
QJo] H ] FAY = F33F HAA E. coli, Salmonellag] F2]S IA|st= A2 YEly
C TR A A7 9 dixzTe) Blas] B o), ol E2xeule] el A2 WA
A 77Fe 3t Lactobacillus} bifidobacteria2] A3-gdo] S AL, W7o A7}
7} #(Table 4) 0.2 Holx olE2Zulo]|QE|AS BHE Uy Al A A A=
A o] & A5 Wolg] o HALE dwstal ARE HE
Ve FHEHE 28 Ao 7 ALEFTH(Modler et al., 1990).

AEHoR, 3l £ 35 Bt HEYY AR U o= JE]H}O]O‘%V\E 300ppm ©]/

o FEOR W FOE AsA FAA BT 2 dhmTol HaiA B e fo

o &

9= FHAZE=RAAZA H|

=
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Tt bifidobacteria, Lactobacillus®] J&s Hdel# o2 F7MAIZA AL, 3w E. coli, Salmonella
o #FE AU £, Fo W9 4, v 2 FAEY SAeEES AT
T AL G WA FEE woFo T A FIATIL ABeHS A
=& 7 des FAskrh mEA B2 ARE W 300ppm 9] o2 enio] o
25 A7V A, Aol i G4 A9 AFS v L AT Fav)E Adtste
g oA =5l E ¢ e A FREAEAFAAES 262 5 s ASE YEEH

Table 5. Viable cell counts of microflora in cecal digesta of broilers fed the experimental
diets for 35 days (log 10 cfu/g content)

Groups”
Item PSE?
T1 ™ T3 T4
Bifidobacteria 7.47° 8.01° 8.73" 9.83° 0.01
Lactobacillus 7.21° 8.17° 8.85% 9.12° 0.04
E. coli 9.15° 8.04° 7.16° 7.05° 0.06
Salmonella 7.84° 6.03° 5.18° 5.34° 0.05

Y T1: control, T2: antibiotics with 0.10% of CTC, T3: inuloprebiotics 300 ppm, T4: inuloprebiotics 450

ppm.
2 pooled standard error of the mean values.

abed Mean values with different superscripts differ significantly (p <0.05).

ATe BHEYY A8 U FAERS diAEy] 9% dAFH9ZESAAZA 2t
Z}X}EPHH =, Az vAREs), o2 Zenlo] QE o] Hute] wE 4T
2 B v AE M3E ZAEIY T 2245 (Ross 308)9] 47E S A 1

B 28 24055 432 Fx3HEWEE # g 2057) 0.2 S ] uix stk B
71 EAFE(TL: 2T, A A(T2: Chlorotetra cycline, CTC 0.1%), ©]& 23X g]u}o] Q¥
2= 300ppm(T3), ©]&= 2 julo] L El 450ppm(T4) EHALE S ZH7 359 E9F A3 38k Th
BEdelY AF B EAEL olsEIYuto|YaE A AF(T3, T4/t i+
(T} 2 FAA(T2) FHAIEES A3 Hel 7ol wsiA =gton 542 {9 2HP<0.05)
7} A AL B2 =AF Ui vE&EA Yehd Ui 2 g £
H&-& T3, T47} T1, T20] HIsiA =okom HA A1 #2xH(P<0.05)7} AF = ATt H7A]
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>
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W EAIE T3, T47}F T2, Tiol HlsiA #-9)84A(P<0.05) ZA7AeS el g9 HoE
A 196G T3, T47} T1, T29} Bl d W {93}A|(P<0.05) S7Fetitt. AA|Fol tigh vl
24 el W9r#d 4, P FA vlES T3, T47k T1, T2o vlsiA 25
(P<0.05) =& 7S vebith A 7213 bifidobacteria®} Lactobacillus= T3, T47} T1,
T2¢] HIghA =o 33t E. colie}l Salmonellas 23]8] SHA) Uelyton] B4 %< #
OJA}(P<0.05)7} A= At . AFolA YEhd To% HE {752 ALEE A oA
EAZH olE2Zulo] LA 300ppm FES BEAH ALgC H7b-Fod So24
B2 S A FIAE F doke ARl UTh
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