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Abstract

These studies were conducted to evaluate the properties of lactic acid producing
bacteria(LAB), isolated from broiler and laying hens cecum and select the optimum
strains to improve the performance, environment of poultry house, immunity, and
intestinal microflora of broiler and laying hens.

In experiment 1, 23 LAB strains were isolated from broiler and laying hens cecum as
a colony form. Six strains were selected by acid tolerance, bile salt tolerance, viability,
enzyme release. antagonism, and antibiotics susceptibility.

In Experiment II, selected LABs from Ex. 1 were conducted to investigate the effects
of feeding various Lactobacillus on performance, nutrients digestibility, intestinal
microflora, villi development and observation of epithelium surface, blood chemicals and
fecal noxious gas of broiler chicks. One thousand eighty one day old broiler chicks were
fed into Lactobacillus crispatus avibrol{LCB). Lactobacillus reuteri avibroZ2(LRB),
Lactobacillus crispatus avihenl(LCH), and Lactobacillus vaginalis avihen2(LVH) at the
level of 10* and 107cfu/g diet.

Weight gain of chicks fed Lactobacillus tended to increase from the first week and was
higher from 50 to 100g in Lactobacillus treatments than control. Feed intake and feed
conversion were not statistically different of all treatments. Dry Matter digestibility of
Lactobacillus treatments was prone to improve compared to that of control, but was not
significantly different. Protein and Ca digestibility were also tended to improve in
Lactobacillus treatments relative that of control. Lactobacillus treatments showed
improved tendency in crude ash and fat compared to those of control. whereas
phosphorus digestibility was not consistency. Nutrients digestibilities of bird fed LCH
were superior to those of other treatments. It showed significantly higher in Ca and P
digestibility than control(P{0.05). Total Lactobacillus spp. of birds fed various
Lactobacillus was significantly higher in illeum for five weeks(P(0.05), but was not
different at cecum. Yeast was thought to be not completely attached to intestinal lumen
for one week. However, total number of yeast was significantly increased in cecum and
illeum of three weeks old chicks (P<0.05). The number of anaerobes exhibited to
tendency the increase in Lactobacillus treatments from one week old of age at both

ileum and cecum.
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The ileal villi length extended greatly from 3 week of age in all treatments. In
contrast, the length of villi fed Lactobaciflus group were continuously grown up to 5
week of age, but was no difference in cotrol{P{0.05). Lactobacilius of lumen were
observed the existence on  epithelium surface. maintaining well with feeding
Lactobacillus.

Moisture contents of birds fed Laciobacilius was shown from 27 to 30% at tive weeks
old, whereas it was 38.28% in control. 1t decreased approximately 20% in Lactobacillus
treatments relative to that of control and showed significance between them(P{0.05).

Fecal NHi gas was significantly decreased in Lactobacilius treatments and maintained
a third to half of control(P{0.05), LCH and LVH treatments were most effective to
decrease fecal NH; gas and especially improved it significantly at the level of 10?cfu/g
diets compared te that of 10%cfu/g diets and control(P{0.05). There were no significance
in blood cholesterol and consistency between control and Lactobacillus treatments.

Experiment I was conducted to investigate the influence of feeding various
Lactobacillus on production performance, intestinal microflora, and fecal NH: gas
emissien in laying hens. Three hundred and sixty ISA Brown layvers, 21 weeks of age,
were randomly allotted to nine treatments, with four replicates per treatment{see Ex.
II). Rate of lay and daily egg mass improved significantly by the addition of various
Lactobacillus, of which effect was more notable during the latter part of the feeding
trial. No significant differences were found among Lactobacillus strains and between two
levels of supplementation. FEgg weight and feed intake also showed no difference among
all treatments. KFCE of birds fed Lactobacillus was significantly improved compared to
that of the Control, but not different among Lactobacillus treatments. The Lactobacillus
supplementation did not exert any effect on the eggshell quality and Haugh unit. Total
counts of Lactobacillus spp. in ileum of layers fed Lactebacillus were significantly higher
than that of the Contrel, but no consistent trend was found in cecum. There were no
significant differences in intestinal veast and anaerobes counts among all treatments.
Fecal NHs gas emission decreased significantly in Lactobacilius treatments, and showed
no difference between the two supplementation levels.

In Experiment IV was conducted to compare the effect of feeding Lactobacillus and
virginiamycin(VM) in mono or combined on performance. nutrients digestibility and
intestinal microflora of broiler chicks.

Weight gain of chicks fed Lactobacillus or VM was significantly higher than
control(P€0.05). Feed intake increased significantly in those supplemental groups
(P€0.05). Feed conversion of chicks fed Lactobacillus or VM significantly lower than
control{P{0.05). Digestibility of crude protein, calcium, and phosphorus improved
significantly in alone or combined Lactobacillus treatments(P{0.05). However, DM, crude
fat and ash digestibility were not statistically different. Feeding Lactobacilli tended to
increase the total Lactobacillus spp. in ileum at one and three weeks of age(WOA) and
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showed significantly higher in cecum than control at 5 WOA. Total veast were not

shown difference at 1 and 3 WOA, but was significantly increased at 5 WOA(P{0.05).
The ileal and cecal anaerobes were started to increase from the first WOA, Fecal NHs
gas tended to decrease in Lactobaciifus treatments compared to that of other treatments.

From overall results, it could be concluded that dietary supplementation of
Lactobacillus, improves the productivity of broiler and laying hen, healthy state and
reared condition. The proper level of supplementation appears to be 107 cfu/g of diet.
(Key words : Lactobacillus, Broiler, Laying hen, Performance, Microflora)
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Ao g&] AMgdte Aol FAAY Aot dAlE 2 EF WelA 1 mEn fESEg &

4% 4 dud ane wAe AFEA o8 {43t (Armstrong, 1984). 2gA dAx o
g 7HA gAAg) o] g glom A& ApdEojain ok 1BAW A AL 71
AddlA FAEZ W Aado] A vigEe] F=(Linton S, 1988)% &4bEo] i@ AR7s
A Qlzte] glo] wWiMdulggel shAle] tigt A3 EA %1 g A7 o718 (Hanson,
1985). of#st & I\ FAAY G& S ASHoR Adeln 9o
o, goze 1 Azt 458 dgolrt. B3], &5 §9 “’?’" g Yeide 2AF g A4
37} Hﬁi}ﬂ 015} JE{UE ?'50 A Eﬁiﬂﬁé F e B3 Aol AdAoE dEy = AAGEE
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o] A& *Fﬁ*ﬁi’i ) *3%73” £3 fﬂ’l)‘é’ﬁol e “1-‘5’%91 %! c}'e %?—: Rolgkan 7&34‘5}“‘“’%

Parker(1974)= AdAe ”‘}L’ﬂ D AE #Eld T &8 e rfEo EFEE 1 Pf’i ‘”“/‘] *3
T& E3slolol dvha 8192, Mitsuoka(1975)% Crawford(1979) & AiAE
= UAE Ee WYgEEA JQW B208d i U]"«ﬂ'@%“ ez = L
oo} gthq At Fuller{1989)% A ujA&o) 3 H"“"‘}.‘-’_i1 STEE F48 Ze&
. AAAE Eolg dolsle nAEolgln o, 94 ’“OP"" n] A B0l %‘“J g
Havenaar$} Huis in't Veld(1992)& 7F F= 7p&e Al vji &3] EAL QAds
F3t 48& st dolgle GE T &3 vjokwojzt Aoekd Fullers] @ R A9
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T RES AT, ARE S 2|ty §48 AdTosd Ard g $3

>~
}.

12 % v &9, daole Aol xgEA g vlAEe wFE7A £¥eh: Direct-fed~
microbials(DFMs) iydol nlgkzlel fud o & wrolEo] )y givt

a3 SuldA o] 83 e AdAc YaedAEe] WS AAshd HALG de] Tl A
e AFAZE SR dn SRE o v e Aol ey Al JoEde] oigt
wehe &R e Aoy, olzig Yo dald Jin H(1998b)& vAEY) 3 Foj g o4
o2 Lyons(1987)% Addelel B&s #4-5 Bzt & A7Ad 771 de vAPES 47
of BE e ¢ de FYFEE FEottt gt Aot}

a2gH AdAE sk E ddste 71Ed g o&e] AZiHed, Gilliland(1979 9% Fuller
(1989)& b 2ol AAEIt A F4F Askr| g vl B diste] g olofol &by, i
7t 58 99l bile salt B2/t B2 4olAAM 1R AESol 3t} AR, $5T AdAe
Aol wzA AT £ ool sta YAEES stadol gt AlA, o] FAQl AdAlE Agrldol
A s dAdstn FAsteol g} dlA, f7)4F AANES0] Fdta f3 oiAdES dAE 9
B YRR L Hulglojol st} mix|wto 2 lgaiite] folstn AEEC] 3, AAFH fieldol
A AEFo] Fetn BAAo] slofof sk Aot

Az 71 go ] ol 48 PAE ied vt fikteltt Fullerst Turvey(1971)7F 4

ol g 1013»%* Hug ol & dolA fikte F9Est EuHcHWatkins
1982: Jin %, 1996¢: Mohan £, 1996Haddadin &, 1996). o83 HudA dagA vehts
AL AAEY, AR fod S0 2 Rl Al ddi o] 84 A, dRYol A oA ¢ Zy A
HE 7H4 Boldh a2y AMsHE BaR O‘Oir-ﬂi o|H 3 Aol E FHAid] HaMe FREG {9
oll the o] Fasie},

¥ AFA = host specific YElE o] &ato] HellA] Felg A& A - Jestd o2 st
A 9 A Ztzh godste] Aabds) A rlAle ik et aA AAEE

AR L. 7k 9 &4 Bz - A3t 54

7k WA

AR bl Wi AdfelA abetA 2 KA fE FATY YRS pH 13 294 vl
Za] Algh gk W Ao R ket ¢do] galde pH 201])&%&_ AT AL A5
Bor pH 394 e A fihtel 11Fe] Al f4ke 23%0] 4434 MEshe
Wrh. pH 494 e B4E AF 3 S40] ofFolz|e Ao veyt Moz &
v‘-’ﬂ %1}'71"03 SH frel FAEED Aol g AoR JElded ol AAY As)dd 37

"}ﬁcl o3l 7h&o] EAshz it RTh A AgHel o 7 Zeg AlsHo E3l

oA wel pH 3 ol A= Ulabgel Aolst 9o, pH 4 FEdMe ZE FiHtY
g Ao w e
<(1987) & H"“”Eﬂ‘ﬂ]}\i Lactobacillus?t Streptococcus(Enterococcus)5Tt A&
S$reitia dly il mE AoldE vehidied B dTdM R 543 ARE 2 Jin &
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(1998¢) - 3% GAtgtrEcl @ gabiel iatado] v S-fefcha dtof 2gv)hd Fide] ol &
Austdon] wahy S4ARFE pH 268 Aol dmtEioln pH 33 4o0A Feakdvta e £ 9
TAzbel vt B s dsich A9 pHel thalA 4.8(Sturkie. 1986), 3.2(Winget &, 1962)¢
T sk} A pabebe) ekgtel Abolrl YA A Ea giE AdeME ddEoR & pHE fAls
A AthKarasov. 1995). 282 AFAR Fod ojggoe] Atgel Esio} dopd fde) v
pHell ZA ks ubnl gt ozt A& ddek 29dd g WEEAM short chain fatty
acid7t B2 L FARUE ASFE YFHAUAG (Swart . 1993).

B QAFARN BB Sate] pH 2004 o) AAHSIAY pH 37 4dME dREe] BE]
SANYTE Wy FolEiE sardo) AAET S EANTW QAT FEY fAkdel A 2
Wel s A2 2oz Byt

i

BE G4 e 230 gl AHdME 240 A% o)FofAe Aem vk gt 0.3%
Ae B 2% A9stn gEEe $A47e G5 dig ¥z FHo| dAHE A2 vEEt
05% FEAAE &g 2%E 23eH 0 3/01] ‘316}0-1 ANA LR AZEd 42 o ¥e A=

o) 7o) o Hd e

Fo] AFAA goE Jehed dEAadd B Ay AR

H, Y &4 Gkl A %%&oﬂ g Aol thada 59l er %—61. Ggate] digt AgAol
ez FGola Aszldh §a7e £71 foAer Zrhstia Baagrk(Gilliland §. 1984).
Jin $(1998¢)& 3% @EAt] B it A% B3 1 /Hi— 1 10%0] gkl g
ke wh=chy afo] B dpAze} vSetslh, FATY f%v‘%zﬂ;ﬂ féz-_ Z S5l e Aol
W SARRY 7 oA ez FrHgtta sk tHGilliland F. 1984). Jin

AL gl 281
S(19088 S 9 Foh SAEE el Badel o JEE Bedn e ¥ As
w2 A7E e

o)
"
)

0. BEA

WA T B ZAMA B fabpe] wlale] $msltha BUEE fakddl dE 4SS
zZAE e, 2 BE kol digAE A48 ST w}é‘}ai-‘eﬂ. W EE 12~ 18413kl
o2 *é%ol Aol ozt FAF =2 F 7o AP I FE} AS # T
AaEAY A E F5E2 FEEAT

2 5484

g AR HolFs 280l AUHA amylase activity’t A1 ¥ES Zed dRE
o] WAGe SAE FAhGH O] YnkgAEa x| Hgle] B& Aog UEWTHP.05). £
ol whZ Hlmelld F4 2ol Hlgte] AASAMol $48 Rog vyt oA L /4t
FE7bel| % EadAdo] Zolz} ¢F amylase EATA Hlm EF 7Rl F & gwd AR
Amylase 43 28] cellulases FUFF BLAHd Fagol MAATHH d4d £ ¥k
AlEts Aoz ey, amylase F50 el 840 e Alow veyrt
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Lipase® BAE amylase activity9} vH7lA 2 Hjddl o288 o %}*é ] M e LR
vebgth F3 vlacha WAl fakde] FATAC] B T vlele S AoE e
Proteases celluasedt PEEAE w3 TRE] wxe| zbo]7t YehiA] %}‘i}t‘- 1 Hejgrrt Ve
Vb oAl A proteaseel @Al 2ol b gloiuh HFE Bl Al £ abopb VA T

ol’gel mAert M4 UrEH'I Hhe Spabrtel eeb HEaAl Aol dehve AE amy]aseﬂ
lipaseSl =t Hb EEhA EAGAE Fbehe GG E“f? Cellulase®} protease™ TF
o BAGE FHE JeEen amylase®t lipaseoh wldlo] EA8AE w7 elrh flda 2
Aoz vEhgrt

L B

WAGATET O 3o W4 nAdE g ZAM AMSE E colit 7bEHA B ARk
okelo] R Aol odAEE Ao vEPMTH HE NaOH=Z FA] Aol g48 Holale A
o veht wjekde] B pHIF B coliel A7l AV 2 AFsgleR vehyt

HAX Salmonella QA4 ZAIME S typhimurium@} S. pullorum 25 W Fhd] o <A
o3 g Aoz Ueiwt £ ocoli®h sRAR FEAZ AR E4xeE AN v dRde
ARE B cofist g2l & pHe) 9ES WR Y= Aoz YEPON trypsin® pronased £

BT §hd 8 v Ao dei

RS AT dNRAREFS ampicillin® amoxicillind] @<gel d¢ £ Ao drpgter
Bacilluse 7+543ol ¢kt Zle Velhgdt Kanamycin® ciprfloxacin® norfloxacinel] théiAe=
GAE wEoL del of gk W] 99tn Bacillust YUE ‘%‘—“1 ROZ Ve AMEE A E of
e virginiamyein® salinomycin® #A AN fAREE Bacilluse ARAZIFEAME
3 g wal ohy lo® JeRdien] mEkdide 15 %‘%L:% U= o7 Uebyich

2 oo

AR, fate ezt A1 A 3 AAbE 8400 vAle 9%

1. Als ¢ i

FAAE SA (Avian) F3olke] 1,080,920 U% EA7)HAT A b AN A A 53 AL
ok A A ALRE foabt e ~1§“£ 2 Lactobacillus crispatus BLAT(LCR). L. reuter!
BLAY(LRB), L. crispatus LLAS(LCL). L. vagmails LLATL{LVL) et

Table 1. Experimental design

Straing' - . | Nome LCB LRB LCL LVL LCB LRB ICL LVL
Supplemental levels(cfu/g feed) - i3 10
Replicates | 4
Chicks a replicate ! 30

"LCR ¢ Lactobacilfus crispatus BLAT, LKB @ Lactobacillus reuteri BLAS, LCL ¢ Lactobacillus crispatus LLAS,
LV Lactobacillus vaginglis LLATL
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NHAHAE Table 194 B3 vhsh o] st Fit d7b7 saim:rs. e, fakE Ak
= b 48 A0 ANEES 107 107cfu/g feed F FEOR &Y g 4%}%9_5; 3o uh
}%'tér %O)\}’( HH'Z]O}M ‘]’

U

1
2“..1!.5(

ekt golAl 1FERE fibd godtzh dlzgtel vlsle] ot RAS Agke] Jeldon) feolA
2 abole (i, 27RERE FA Aol HYed 5FHA BB fA o oA dl=F 1,706g
o Hlse 50~100g A A5 Z77F UEYTHP0.05). f4ha % ﬂoﬂi Aol7h gle Aew 1
B, 75 m7 A2 frelAe] gt 5FE AR AR HTe AfHe {Fe Zot

of whe} f\?iﬁﬂ%“l thaztel Apolzh 9ladxut o9 Ut ikt F977 P°ﬂ J—H apo] 7}
AATH AR LTE GA LRB10' Mol 14602 AREDI 19 P00 RAog §

s ”‘0%%9] UJX%UM] Ael7k Gl AR L}a}g}c}

AT 5200002 &A B4 S Foid 43 fFo] £F7 vk Fvlstgctn et
] cg?g}f LI z-;ﬁf'—?» By, Jin —5(1998& VI E Rl AT S A EeA
FA &0 FFHAGE Budlde, Yeodt Kim(1997)% &7l L. caseiS A7} AddA A7)
3FEMAE €% FA7E frelAoR Soded 37 4~67%de He A Aolst vt Hnd)
of B A Anel u&a 99t Chiang® Hsieh(1995), A4S S(2000)& §4h A7Al ALEE S
o]l AdEty BEadtg ot ¥ Ao AR TS SRS AFR T &L ANERA gskth

C

&8hgoA ZE3tel] ko] Apole f’xl%]““ WHH L2 fikt Fo77b Tl vlglo] Ft
&E e en, 2dwd 4stg A fib Gt daTd vlEe Avtdor ZFreld
405). 2A%, 3% 9 Ca 529—}" °—”W Ak :Lml*r"ﬂ’ﬂ T4 F7hh ey 91
Aol YehtA] gttt FoEde Aol fis Aoz et Schneitz 5(1998)&
AAe] B WEEdq Addt 3229 ojiES &3 lﬁM A2 AFAE LA Asd) F
7}4@1 #7189 ashgol 1% F7hetden, a9 of&& 9 1.5~3.0% Z7Ikddn a4l
Nahashon 5(1994a b)® ATFAE 4.4x107 cfu/g T 8.8%10 cfu/g A7lsiad AldAlEl S 414)
& Az Jid Zgd o8& T/RIRed FAFEdde Zolrt gigen, o ALdE 8.8«
107cfu/g A7HA 1 ol &-go] Z7letgthn Bwsled B dgeo] Ael v|sslgn)

o, #7389 ¥4

A7 FEGHE 3FH A Q2T At ol 77t 2ot glov, 458 o|FEE Eulg] of
o] F7 gtel whel 53] Avt: g23d F47 Fo 7] FraAel Rorb AATHP0.05). BB

fAHE FATI 27~30%9 $3E fAE Qe vk a7 BAL 38.08%9 SRS 7}
AR 9 Aoz Vet AR NH; gas BTN 2715 NHs gase] HAd] 323 27}
she 06AIZMAY] §41F 2T elRor FHaste] 1/3~1/2¢] 4% $A5E Aoz ey
P(0.05). 538 aE 107 cfu/s TR W7t Bz re 10%fu/e 398 H)pol )8 §9f
#o g NAEAHP{0.05).
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Isshiki{1979)2 Lactobacillus casei® dojstd @39 wivhdel AAPE(uric acid,
ammonia, urea)°] FAEGT k2™, Chiang® Hsieh(1995)= Lactobacillus acidophilus.
Bacillus subtilus, Streptococcus faeciume] &% *Eﬁfxﬂﬁ Atgoll Hrlstal SAo Foisted Hj
dE7 239 el FiE 2AME 2y AdAE dteas wjdET} 4ol Ry o} f2ifol
a2k 3hy, 12.9% UAaEsitta Rassin \eeﬂ} P\m 1997)%% Lactobacillus casei’s T3
A E ?1191 Ao H7sle] BT 333 FASY S W, £ FEEAA ureased o)
sdoz gagcn sF)

Q
T

~

g Ay vl g W

AU ftE 15EdMe 3 3 AR 25 g2l visle) Ak Fo oA foAA Fr1E
E F Ioh(P0.05). 22y 558 e e Agdoezs v&d AL gxgn 9
gl W3 fabte] A$ole A zid zelr} %1011 1= A& B 4 Ut ole % 4% AEA4E
ol AR AU st Heoln, BFe AfdE # yLEo] A A o 9 A o
g Ao] 2 AHT} Yeaste A%, ﬁIMW 1575 e] Asb Al uie} 7o HERr 438 3
ol Qiglon, HFHeNE it FoiFolM Frtele Aol BREAOY FoAL Atk B3
Agol = ﬁaoﬂﬂ%—rﬁi Yeast®d] «7F #olAQl AolE e Frlste AL 4 ¢ dod
(P<0.05), 657k vl daE Jehhn ilowl, 3] 107cfu/g $29 FAPgA TA 27)8
A < aﬁ ,%EHP<0 05). 343 A4 2% [ FHAAMEH fid FdFAM anaerobesd] 57t &
Jtebz A%E Bolv, 5 dMe #9449l z}ol ehlSl e (P(0.05), 9A] alasaz 107
ofu/gd] FAFEIA o & 3918 By

ﬁi

-
i

o r-gm rll

Table 2. Effects of supplemental various Lactobacillus strains and levels
on body weight, feed intake and feed conversion ratio

None : 1,706 2,582 154®
LCBIY 1,764% 2,661 1.55%
LRREI10 1.751™ 2611 153
LCHI10! 1,767 2,649 154"
LVHIY! 1747 2597 1.53*
LCBIY 1,741~ 2.644 1.56°
LRB10 1,308 2,574 1.46°
LCHI( 1.782" 2683 1.54*
LVHIY I, /8(}4n 2626 152

SEM '31 12 &J 010 0,051

None 1,706 2582 154

LCB 1,754° 2.654 1.55

LRE 1.77% 2,595 150

LCH 1774 2,666 1.54

LVH 1,763 2612 1.52

None 1,706 2,582 1.54

10 1,757 2,631 163
10 L777 2632 152

" Means with different superscripts differ significantly(P(0.05).
Y LCB  Lactobacillus crispatus avibrol, LRB  Lactebacillus revteri avitvo?, 1.CH : Lactobaciius crispatus avihenl.
[LVH: Lactebacitfus vaginalis avihen?,
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Jin £(1996)< 1098 Sl 10%cfu/g Lacz;obacmus—” Argol Hrksted Al Lactobacillus
spp. 7t 27t a st o8t nlEo] Frkele AL Husiden 7T $(20000& ¥ Fu
FA S Fojatd 198 FoAde fRo Bge 1 Lactobacillus spp.7b &7ste 7A3ko] LRy
v Bastgck, ®¢, ¥ F(] 9863&: FA| AFAE FAGeBN AFA Lactobacillus® %
7} Zrhebe Ao yehix B dTo] Anel wlSaldrt ook dol frabde] o E jlgh feli
o) F7he Aol 14k %”‘é"ﬂ 94?1' pH At 9 713 A EH S Yot M vPEE 94
3o (White £, 1989; Cranwell %, 1976: Spillman %. 1978 Tagg &, 1979. Juven %.
1991), wia w7 RAgis el dgde] A3 B EFFE FWNAFe Aq€E
(Barnes$t Impey, 1972 Garvie %, 1984, Champ 5. 1983). mepr] FAtFH o] {¢h vl
AB9 712 sl 7h5e] Ay 9 dghel ol §Adol H*ﬁ'} Ao e

ok

o 34 grug 9 3 -9y gun
Hel dvj4A ?&%}

AQAC" ﬁ” e 37N §7
A dolzh A gsle Hoew bt

x 1 i}@wl—j} %a } “{}_%‘].‘5}{{ o _Q._Er; -

B AAAT 5RAAelE AT & |

CESEREE D= R R . T

! I o o tj N :H Picture 1. A comparison of ileum villi deve-

2 71z o 3z HHy . 19 . . ,

Aol g 7 FE% avet FE4 |opment to broiler fed various Lactobacillus.

o] A3 Aoz et Picture Number means week of age. a:None, b:factobacillus crispaius
ol71E Asls ALLEuHl Moo avibrol, ¢ Lactobacillus  rueteri avibwo?, d: Lactobacilfus  crspalus

L Rk g—dﬁf HE$ablel Agel avihenl, e:Lactobacillus vaginalis avihen?,

7Y SR AXNEA ] B AHA %

M7 Fele Addon R FHOR PH HUT B9 Feldel Pl v ke 4uE

FAEe] gRe Wl e ﬂ%ﬂoﬁ et barrier 9% WHFo2 AEHTE E, AT

amylasest B& 23Foe g1 HolE %7%1']1_} Ao ‘”E‘%Xh 3;1; ] *l g1 dafel #
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Picture 2. Microbes associated with Picture 3. Microbes associated with
epithelial surfaces in ileum of broiler at epithelial surfaces in cecum of broiler at
Sweeks of age (SEM, X2000). bweeks of age (SEM, X2000).
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Ax. M= 1"’“ U}%k?} Hom ¢

e £ lﬁ”ﬁ"](& dmaguchl 5. 1990) #
2t ek el Astd 7hae fdepelle =4
2 xg/\}o}:-_ ri]/\g } w‘i'* 1959: Stutz . 1989), ol=lg Abejel 4]
e 233 elgEe) 488 Fh6) of Y. £ ﬁ?‘ﬂmi fabd o7t gl FE e
zytetgon BAd fabRe 7 S REE 9 A9AEE AdATie A3E 9.

AN, AdAe) A, d94E 438, gRYol 7l A% 2 A v AE
Wsto] di@ At Ho 5

1. As 9
ANEel 2AAE 21598 ISA Brown 3605H2w, ol 89 §A4i2 Lactobacillus crispa-
tus avibrol(LCB), Lactobacillus reuteri avibro2(LRB)$®t Lactobacillus crispatus avihenl
(LCH), Lactobacillus vaginalis avihen2(LVH)e]t},
"]@ﬁﬁ] Table 1°]4 E& dis} o] tz272A FH7HE4 fH A 455 47 AR g9
0' cfue] 2oz Fo@ 449 A2lTe AR g7 107 cfud] FELR FAY R A7 3
539.5}. z} A 4ukE wrEE 10588E SR WA AT

Table 1. Experimental design

Lactobacillus Cfu/ g feed) i3 10 1¢¥ 10’ 10 ¥ 1y 10
Replicates 4
Birds/replicate 10

LCB ¢ Lactobacillus crispatus avibrol, LRB @ Lactobacillus reuteri avibro2, LCH © Laclobacillus crispatus avihenl,
LVH : Lactobacillus vaginalis avihen?,

2. 4% 4 33
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W AFEL §AF Bl 25 TR vlEte GREANP0.05). AR HludME B
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o] Zrlgitta abglen, ARAHEY AR8FEE Ho7} gt 34t Haddadin &
1996)& f4kt H7M fabdsrt Be oM AdgR Algsggo]l RAZTET SMEE TR
st o Krueger S(1977)% H]$8 Hu2 slo] B A7) UXatdr} 19 Adhde Aghdo] =
7he A %M%L?} A7 2o sl g4E Aoz JebgrH(P0.05). #EF 2 Hilestt
Aol QAW faht ke FAIF 9 o}c’% ArEe Zulglon ARBAHFEE Aozt AT
mhelad G A A}hz{gt fAat Jr7E 2% Y ARE BFen(P(0.05), i HUbMEE
7H)= 10%fu #7772 107cfu R7AFRTG v«léﬁl% AN Ans A3} ols} £& fAkge]
A ABEE ANETSE oF dFAE(Abdulrahims, 1996: Tortuero®} Fernandez, 1995;
Haddading, 1996: #AZ ¥, 2000a)9 Bist A8 s
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By fFAES LCHTE AlYe bt d7br7E Fd7td st AdAvtdozr Frlete o2 o
Ehdon] 1 o LRB 10" A7F7h /13 B9heH(P<0.05). £%€ LRBT7F 2371 vslo] 4
s 2(PC0.05), B2 4kt +E XYL Aolrt fljlh FrTe AT Aolzt il B
GAF R D U mES AR AvEE o ke UepgR] ¥sth olddt Aol H74e
AS A9 g A e ) g2 Aoz Addd Jin 5(1996)2 104892 A
A& g% 10° cfud] LactobacilliZ A7vA AW Lactobacillus spp.7b Z7Hchi skgen,
3 5(2000a)2 #3 WEEY faktee A Fo 77 BTG Skt Basly
28 5(1086) 8 Jin $(1998) KA A AAAME FoAA] Lactobacillus spp.7b S7Vet1
coliv= raggvia B Alde Bl Eng st
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Rovinson(1977)& fitatolr Eujg fate] Cadt POl &8 24 Anzog BuzAol
Zola Aojel st ot B Aol Mye efd AMEIE dEHA ¢kend Haddadin £(1996)
3 Nahashon 5(1994)2] Astelre 2 d3e Hls:agic).

Table 2. Effects of supplementation of four Lactobacillus strains at two levels
on performance during 21 to 32 weeks of age

None 941 59,07 5.5 121.2 2187
LCB 10 96.4¢ 59.8: 577 1188 2.065°
LRB 10 97.7 5.1 578 120,22 2.081%
LCH 10" 96.4° 59.8* 57.7° 121.6* 2,007
LVH 10 96.4° 59.4° 575 1198+ 2101
LCB 10 97 4 59,7 58,2 1225 2108
LRB 10 97.3 576 561 1205 21508
1.CH 107 06.4° 68 5 56.4" 118,14 2,097
Lviw 9 883 966 o eg 2116

SEM 0.293 0210 0.296 0.652 0.010

None 941" 59.0% 5.5 121.2 2182

LCB 96.9* 597" 579 1207 2 (86°

LRB 97 5° 58.4¢ 5.9 120.4 2.116°

LCH 96.4¢ 59.2% 571 1196 2,007

LVH 7.0 58.8¢ 571 1199 2110

None 94,1’ 59.0 55.5¢ 121.2 2,182

10 96.8" 595 5.7 120.0 2.084°
10 97.1" 585 56.8¢ 120.3 2118

Means with different superscripts within columns differ significantly (P<0.051.
Means with different superscripts within columns differ significantly {P<0.05),
Means with different superscripts within columns differ significantly (P<0.053,
[.CR : Lactobacillus crispatus avibrol, LRB © Lactobaclus reuterf avibroZ,
LCH : Lactobacilus  crspatus avihen), LVH @ Lactobacillus vaginalls avihen?,
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A = YFAY Al ureaseE AARLE vBEY otos A urease AL ¥E £ UG
AL EE T dtHKim#d Kim, 19928 Yeo, 1992},
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2l Ao Ak W ® Adon W 2E vy 9l o eliReece E 19800 Cavenv B

1981 Attar$t Brake, 1989).
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Table 1. Effects of supplemental Lactobacillus and virginiamycin on body weight

Treatments Body weight(g) Feed intake(g/chick) Feed conversion Ratio

None 1.395 2675 1972
VM 1,539 2713~ 1812

LC 1.526° 2733~ 1.842°

LR 1512 2754 1.874"
LC+VM 1,587 2837 1.836"
LR+VM 1, 36:3 - 2778" 1.825°
SEM 32, 205 7712 0.039

VM virgimiamycin. LC @ Lactebaciflus crispatus aviorol. LR © Laclobacillus reuters avibro?.
Means with different superscripts in the same colurmn are significantly different at P<0,05,
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avibro2(LRB). L. crispatus avihenl(LCH). L. vaginalis avihenQ(LVH) 247ve AR g%
10%cfu 2 107cfud) 5702 Foaisnt. 4t F9d 93 § /ﬂH %ﬂ ZFol| vigle] FA)
Fe 50~100g0] wokeh AEAHTF 2 ARLTES HETS 2E f ozhlﬂoﬂ frel2el A
o[7F itk YUa o &AM HAELFEL AT FAFL dETA ¥ 0}04 w7kete A%E BY
on| TA (g o] &EE FAE Fol Tl R HlEe] AAHoR Fubste ARE ek
GAHE Fo ol 2AM, 238 AFEE Uz Hste MAHE AF%E BAAT 99 o d&
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9 Ca, P9 o]&&o] 7FF EUTHP(0.05). 380 FE AE A7 A Frletd e
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Yeast?] 57 71890 P0.05). Anaerobesty 3733} @l 25 [ FHo A
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