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ABSTRACT

This study was conducted to prove the optimum feeding method of Lactobacillus in broiler chickens by
investigating the intestinal viability of ingested Lactobacillus and the effect of feeding levels and frequency
of Lactobacillus on growth performance in broiler chickens.

In experiment 1, A total of one hundred, 5 weeks old male broiler chickens (Abor Acre) were fed
Lactobacillus reuteri avibro2 expressed green fluorescent protein (GFP) at 10°cfu/g diet to investigate the
retention time of ingested Lactobacillus in the intestine for 1 day. The percentage of Lactobacillus
expressed GFP in intestinal contents was 26% at 1 day after fed Lactobacillus expressed GFP. The
percentage of Lactobacillus expressed GFP in intestinal contents was decreased in length of time.

In experiment 2, A total of four hundred eighty, 1-d-old male broiler chicks (Abor Acre) were randomly
divided into 4 groups with 4 replicates of 30 birds each to prove the optimum feeding level of
Lactobacillus. The treatments were control (free antibiotics), Lactobacillus reuteri avibro2 5.0x10 cfu/mL,
5.0x10° cfu/mL, and 5.0x10° cfu/mL. The final body weight and body wight gain of Lactobacillus reuteri
avibro2 5.0x10° cfu/mL were the highest in all groups (P<0.05). Feed conversion ratio was not significantly
difference among the groups. The number of intestinal lactic acid bacteria in Lactobacillus treated groups
tended to be improved or significantly increased as compared to that of control (P<0.05). Protein and fat
digestibility in Lactobacillus 5.0x10° cfu/mL and 5.0x10° cfu/mL treated groups were significantly improved
(P<0.05). No significant differences were observed on the availability of dry matter and crude ash in
Lactobacillus treatments compared to those of control.

In experiment 3, A total of six hundred 1-d-old male broiler chicks (Abor Acre) were randomly divided
into 4 groups with 4 replicates of 30 birds each and were fed Lactobacillus reuteri avibro2 at intervals of
1, 2, 3, and 5 day for five weeks. Feeding level of Lactobacillus was 5.0x10°cfu/mL The final body
weight and body wight gain of Lactobacillus reuteri avibro2 5.0x10° cfu/mL were the highest in all groups
(P<0.05). The final body weight and body weight gain were significantly increased, when Lactobacillus
was fed at intervals of 1 days, or 2 days. There were no significant differences in feed intake and feed
conversion ratio among the all groups. The number of intestinal lactic acid bacteria in Lactobacillus treated
groups tended to be improved or significantly increased as compared to that of control (P<0.05). No
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significant differences were observed on the number of coliform bacteria and Salmonella of ileum and
cecum.

Consequently, supplemental Lactobacillus influenced positive effects on the growth performance, nutrient
availability and intestinal microflora. The optimum feeding level of Lactobacillus was 5.0x10° cfu/mL, and
the constant feeding of Lactobacillus was effective.

(Key words : Lactobacillus, Broiler, Growth performance, Digestibility, Intestinal microflora)
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djutz] o] UF<l Acquoria victoriadl 4] 3
S 238709 opulwmabow FAE HHu
€1 green fluorescent protein (GFP) & {12}
& frahtg 3E vectorq] pKU:sIpA-GFPE: ©]
gato] A wWEolA  EE]E  Lactobacillus
reuteri  avibro2 (KFCC-11195)°l &4 kA Zth
(HAI¥ 5, 2006). 33 dn)7 (Olympus BX51,
Olympus Optical Co., Ltd., Japan)& ©]&3}o]
frabte] GFP W o B-5 33Tt (Fig. ).
ole} o] PAHMZTE FAS 57% S
(Abor Acre) 10052l Al Ab& W 1.0x10° cfulg <°

(e )

Fom A7 Felsigirh #el F 19, 39, 5
U R 7 554 A AF He 2
2% WgES AL AHY zHe
2.5% glutaraldehydei HuAs L QA= o
2 MZHE T 1% osmiumtetroxideol] $-31743}3]

k. Oﬂ%]r%é o] &3}
2 Aas T
7 Y=

g3} al isoamyl acetate
hexamethyl-disilazane .2 71 FA|
gold sputter coater (Ladd 30800, Ladd
Research Industries Inc., America)2 T35l T
A} AW (ISM-5310LV,  Japan  Electron
Optics Laboratory Co., Ltd., Japan)o= 23}
3 Bgagieh AAY F e Py
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G2 107744 @A R 5]48ke] Rogosa agar
(Difco, USA) 3t wfjxlo]l HE3H3ch CO,
incubator (Forma 311, Forma Scientific Inc.,
USA)E olg3te] @711 Z7ldA] 48413k )
do ¥ HY dAmAow Grprh AR it
& 2 A

Hole&Eo g

AE 20 Ak A4 Bt £ES T

317 §l8ked 1Y ] (Abor Acre)
4805 wAISte] A2 4wk, WHET 304
el wiAste] 53 AFAIEE 4 Al ST
AdAE s GAA TS D2 R skl

on, S W FAtS 5.0x10 cfu/mL, 5.0x10°
cfumL, ¥ 50x10°cfumL F+o2 FH71ske
A AgTE T

2. SATF, AlEAE

4

Atetata]

0

S7) WAo)A EE]d Lactobacillus  reuteri
avibro2 (KFCC-11195)& AF&3s}sith AldAR
= NRC(1994)° A8 v Ax} o= &
TS YAl wigsiien, SAH7] (0-37)
o SA%7] (3~57) AbRE wrol FHsklth

Lactobacillus—-GFP

Lactobacillus—GFP
r'd

Fig. 1. Confirmation of GFP expression of Lactobacillus transformated by pKU::slpA-GFP

under fluorescence microscopy.
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T HHEETE S alAET AR}
2 A A 2 A 25 AlFeH,
< 3U3F 24X s AAE A o]F 7Y
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Al FEAZMA] oRIFEHF(1L2D) S AA]

Table 1. Formula and chemical composition of
the basal diet in Experiments 1 to 3

Starter Finisher
(0~3wk)  (3~5wk)
............ Oy renermrenen
Corn 53.44 61.64
Soybean Meal 33.65 27.88
Corn Gluten Meal 4.16 4.00
Soybean oil 4.68 3.06
Limestone 1.02 1.23
Tricalcium phosphate 2.01 1.31
Salt 0.25 0.25
DL-Methionine 0.27 0.08
Lysin-HCI 0.02 0.05
Vitamin-mineral mixture’  0.50 0.50
Total 100.0 100.0
Calculated value
ME, kcal/kg 3,100 3,100
Crude Protein, % 22.0 20.0
Methionine, % 0.50 0.38
Lysine, % 1.10 1.00
Ca, % 1.00 0.90
Available P, % 0.50 0.35
Y Vitamin-mineral  mixture provided  following
nutrients per kg of diet:
vitamin A, 15,000 IU; vitamin Dz, 1,500 IU;
vitamin E, 20.0 mg; vitamin Ks, 0.70 mg; vitamin
Bi2, 0.02mg; niacin, 22.5mg; thiamin, 5.0 mg;

folic acid, 0.70 mg; pyridoxin, 1.3 mg; riboflavin, 5
mg; pantothenic acid, 25 mg; choline chloride, 175
mg; Mn, 60 mg; Zn, 45mg; I, 1.25mg; Cu, 10.0
mg; Fe, 72mg; Co, 2.5mg.
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FIAEE NRC (1994)°l <A ste] st o
YA S sl migetien, A7)
(035t §A%7] (3~57) Atz o] o+
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7] 2 FEY AeE wETE 5w
Atk Abmet B2 A A4 2 A o
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Fig. 2. Observation of the small

intestine from chickens

ingested with Lactobacillus

expressed GFP by Electronic microscopy. Lactobacillus expressed GFP appears as
a bright band close to the epithelial surface.

30¢
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Lactobacillus
expressed GFP (%)

Days after fed Lactobacillus
(days)

Fig. 3. Proportion of Lactobacillus expressed
GFP among the intestinal lactic acid
bacteria.

EA4S  zrgok 3tk (Fuller, 1989;
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Fuller (1975)%= 7FaollA 22l¥A4] o8& fakt
= o el FAekA X sgitkar Balsksl
o™, Jin 5 (1996)<> in vitro AlES S He
3P|l el ikt wel 3l
e eEe 7HAa doar Baskgith
Ao A3 Lactobacillus reuteri avibro2
= S AN EeE, e Ao RA

of

offt rd

Ei

EY e 2 E 5T 5 vAEd vsl A
o8 R ARG 943 AR VEgle
A Welld S48k Retal 79 o] B
7 ouAdEE As Fd ¢ A8l ey
o1 frakate] Al F Bl A of = AL
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FAE ez & A
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Table 2. Effects of feeding levels of Lactobacillus on the growth performance in broiler

chickens (Experiment 2)

Levels of Lactobacillus (cfu/ml)

Control = = SEM
5.0x10 5.0x10 5.0x10
Initial body weight (g) 44.3 44.2 443 438 0.16
Final body weight (g) 1,849 1,869 1,919° 1,880™ 6.97
Body weight gain (g)
0-21d 692 694 702 698 3.10
22-35d 1,133 1,151° 1,193 1,162* 5.82
0-35d 1,825 1,845 1,895° 1,856" 6.99
Feed intake (Q)
0-21d 996 992 1,004 1,000 3.59
22-35d 2,092° 2,153 2,169° 2,138% 10.57
0-35d 3,088 3,145 3,173 3,138 12.09
Feed conversion ratio
0-21d 1.44 1.43 1.43 1.44 0.01
22-35d 1.85 1.87 1.82 1.84 0.01
0-35d 1.69 1.70 1.67 1.69 0.01

" Mean within the same row with no common superscripts differ significantly (P<0.05).

50x10° cfuimL Z7Fell glolx A% 2 Als
AF ol Tl vls] F7FskAtH(P<0.05). A
5 878 AdofA= Aozt gtk
At FUEE ®istE 3 E coli B
Salmonella &9 WHATS Aste] FA3
2ol AWS A7) AL (Fuller, 1989;
Gibson} Fuller, 2000), “&¥ Wolx -,
HIERR, &4, 714 2 AA8d1a 55
Ay s (Fuller, 1989), dU¥Aa 43ts A
2 g wo g dojste] 7hEe AL
4 2 Ay THEs FHAE ¢ Ut B
Ho] gt} (Mohan 5, 1996; Watkinse} Kratzer,
1983). Yeo2} Kim (1997)2 S-Aol Lactobacillus
caseie H7F woAd AlRolA W7 3FE7L
A= A SAZ] FJHo=z F7HE o
U 571 4~67E = Fol Al zol7t gl
o Ha3k$l o, Mohan 5 (1996) 9A] 5
Alell Lactobacillus acidophilus 2 Lactobacillus
casei 5o XEgH &3 AAA FAA FA
ol FFHATAL Barsgitt. v, Watkins
9} Kratzer (1983) 2 Maiolino & (1992)2
At H7F ool wE A AL FEe

ZEA dokva Hasiglh ojep ol
At B AAl oAl v gk A
= Yells Ae sxe= 24 dH H
Z2E#A AR, o] AHEo] = Ful v
e 3, frakate] Al 74A] Abol
wolel A & v acle] Agdt
Qin ‘s, 1998; #HE 5, 2000; ¥FY T
2001). Ak 2 AtAle] A4 Fo 5
= VS

Jo

==

RS
o Aksrh S8 AdA ol AR kA o
Abg g 10°~10" FrErh A" e
HA Qom, Al Al o] 8 9l

PR
As) A% kD AT e
4 ¥ roug B ¥ 2
dl AbEsts @ aelstel wrt
o A7} Felstu Yk B AT Az,
W] g5 ) A Felt A 4

flo oy =

Hir an
=
2 do o oy Al b 2
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FANA Fakte] Hrkgerr 317 9 A
Wl frakat ol WA= 432 Table 3¢ A4
silth A7l R Apole o Akt
A7y wolA 31 W WA O A F
ofgtAl S7Fellon (P<0.05) L W3t e
317 vl A frARsHAl YERs T

Frabr B wjFEe] Fert A HAE
of mA= Gyl diaiMe dold Aitsol
waso] gkrh Fuller (1977)% Aolgls nAE
o] o sFEEY asp|H vAE 18 S
PR oEA Folgk mavEs ThvEtia
B3 o™, Nurmi9l Rantala (1973) 2 Jin
(1996)2 frakre] H7F woi= 3 {4k
of et A B A FTMNTIAL, ol=el
712F 9] tiapbEe] A pH &
9] frelate] A

Mol [

A B4S x=A-s] g%

2, FAEkEd AR TS vHtkaL 8
) whH Alder$} DaMass (1980)= -3} 2
FabrS Folsiels W, W Ul uAE A%
of WshZb giivkal RStk ek Akt
HlkEo] FolAl Ak, €714 wAE Sl
FEFS mAA gty HiE wp At (in
5 7VEel A7 dE) 2 oow] 4

SHl, wold dF9
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Aol W AT B ThEF 8910l A3 1)
Folth, B AT AMelHE fakwel WA
Fol et ope] Apolsk 921 s A
Hog fAF A7t FoIA fATE 7t F
e g B 5 A

Fakre] AHEEE 9Yn ol

&
Table 4oﬂA1 B npe} ﬂv} % Bl

_ﬁ
ﬂir:(.l rr

W
%A
|

O>’ X0,

*1 g gl Xl‘ﬂ o]-g-gol WAOMI f‘f}
Ao} (P<0.05), A Z3]3te] oAM= =
2zt 2ol 7t HEE A ko

Schneitz 5 (1998)2> 71743 AAle] W3 Ul
oA gk 32%—94 A ES E5ste Al
g AAAE SA] AR HbsIls o,
7 E ﬁ:zﬂrgﬂ)] 1% s7ksksiom o] o
& oA 15-3.0% =7/Etgtta R askglo
, Nahashon % (1994)% E-3HAUHAS AhehA
o Folgk A|FolA 4.4x10"cfulg L 8.8x10’
cfulg H7HA A2y, 1 B 2 o] 88 Tt
shdchal Basklth fAkrel H7E 5YE
A3 fakte] Je 34 9 S S
713 o50] AAkslE {714 o tiaRbE]
A3 pHE  =43F= (Nurmig)  Rantala, 1973;

UU]
=

)

E op Jo 1->4 ofo

Table 3. Effects of feeding levels of Lactobacillus on the number of lactic acid bacteria in

broiler chickens (Experiment 2)

Levels of Lactobacillus (cfu/ml)

Control 5.0x10 5.0x10° 5.0x10° SEM

.............. |Oglo cfu/g CONLENt <eerrreeeresees
lleum 7.291° 8.589% 9.228° 8.864° 0.13
Cecum 8.365" 9.120® 9.584° 9.986" 0.20

P Mean within the same row with no common superscripts differ significantly (P<0.05).

Table 4. Effects of feeding
chickens (Experiment 2)

levels of Lactobacillus on the nutrient availability in broiler

Levels of Lactobacillus (cfu/ml)

Control 5.0x10 5.0x10° 5.0x10° SEM

........................... %
Dry matter 75.3 76.2 80.5 78.8 1.36
Crude protein 66.2° 68.4° 72.3 70.2% 0.86
Crude fat 75.3° 76.3° 80.6% 82.3" 1.03
Crude ash 45.6 44.9 50.2 47.8 0.78

P Mean within the same row with no common superscripts differ significantly (P<0.05).
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2878 5 SA Aol AdEAT
3154+ ™ (Fuller, 1989; Jin 5, 1996; Watkins
, 1982) I eolor= A 34 A H
L AE BB fEE oA 9 el
A A A E D Hubel] Rz A A E A

O_‘I:’4
Ry

o Floz’rﬂ_ﬁ,&oﬁoln }n:»i
ol l‘>‘

FE AR Bl AL ATE BF 4B

W gu WY 5 E 5 Utk ofF 9

A farel s AE L AT RE 5

B5Aoltk. AT Fu o) AY FAHE

B39 e Pl e ads o
o wed, $75E Aol 4SS
91 fakire] WS Fysked ojelgol
itk relA itk E AW AW AN
W Felahs Aol S AAES FHAIE
ol 7P ARl Ao® AR gL,

(2 Y 8= 73 Hat

Aol wol Rikel] mE A mAdE o
= Biﬁ}~ Table 6ol EbSATE 317} w8
WofAbre] e Rkt felAl AA o
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Table 5. Effects of feeding frequency of Lactobacillus on the growth performance in broiler

chickens (Experiment 3)

Feeding frequency of Lactobacillus (intervals of day)

Control SEM
2 3 5
Initial body weight (g) 39.9 3935 39.7 39.2 39.9 0.11
Final body weight (g) 1,824° 1,871° 1,867 1,847* 1,828" 7.61
Body weight gain (g)
0-21d 705 704 729 679 713 9,51
22-35d 1,079 1,127 1,099 1,129 1,075 8.86
0-35d 1,784° 1,831° 1,828 1,808% 1,788 7.63
Feed intake (Q)
0-21d 987 977 1,032 946 991 15.47
22-35d 1,935 1,017 1,953 1,852 1,011 16.69
0-35d 2,922 2,894 2,986 2,798 2,902 30.34
Feed conversion ratio
0-21d 1.40 1.39 1.42 1.39 1.39 0.01
22-35d 1.80 1.70 1.78 1.64 178 0.03
0-35d 1.64 158 1.63 1.55 1.62 0.02

" Mean within the same row with no common superscripts differ significantly (P<0.05).
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Table 6. Effects of feeding frequency of Lactobacillus on the intestinal microflora in broiler

chickens (Experiment 3)

Feeding frequency of Lactobacillus (intervals of day)

Control SEM
1 2 3 5
lleum
Lactic acid bacteria 7.201° 8.864° 9.228° 8.589" 7.265° 0.13
Coliform bacteria 5.168 5.984 6.100 5.697 5.567 0.15
Salmonella spp. 5.267 5.698 5.987 5.124 5.268 0.19
Cecum
Lactic acid bacteria 8.365" 9.986" 9,584 9.120% 9.368™ 0.20
Coliform bacteria 6.985 7.164 7.763 6.698 6.915 0.16
Salmonella spp. 6.239 6.522 5.398 7.024 6.924 0.26
%% Mean within the same row with no common superscripts differ significantly (P<0.05).
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