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Study on Characteristics of Lactobacillus Isolated from Hen’ s Cecum
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ABSTRACLT ! Present study was carried out to evaluate characteristics of Iactic acid producing bacteria(l.AB) n
hen’ s cecum as probiotics value. Distribution of LAB in intestinal tracts was investigated using 5~25 weeks - old
hens. So, 12 strains to LAB with different morphology were isolated purely. Acid tolerance of LAB tested at pH 1,
2. 3, and 4, and bile resistant also tested at 0, 0.3 % and 0.5 % bile salt concentration. Growth pattern of LAB
observed to 60h, All strains of cecal LAB couldn't survive at pH 1, and decreased linearly survival colony after
incubation at pH 2 although some strains could survive for 2h, Most of LAB maintained constant number at pH 3
and 4. The bacterial action could increase linearly at O % bile salt concentration in all of tested strains. However,
only one strain could multiply at 0.3 % bile salt, others were influenced by bile salt. That tendency was similar at
0.5 % hile salt. Growth was peaked at 12 to 18 h after innoculation. After peak. the decreasing pattern of colony
was different to strains which some strains decreased rapidly or maintained for long time. The LAB of hen’ s cecum
was similar to intolerance acidity, but different 1o resistant to hile salt and growth pattern by strain. So, we choose
three strains which have probiocs value, and identified as Lactobacilhis amylovorus 1.1LA7, Lactobacillus crispatus
LLA9 and Lactobacillus vaginalis LLA11.
(Rey words : 7 actobaciilus, probiotic value, pH, bile acid, growth pattern)
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Fig. 1. Pyrogenic tree of L. amylovorus LLLAY.
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Fig. 2. Pyrogenic tree of L. crispatus LLA9.
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Table 1. Acid tolerance of Lactobacillus isolated from cecal content in laying hens!

Incubation time (logo cfu)

pH Strains
Oh 0.5h 1h 2h 3h 4h

Unidentified LLA1 4.360% ND ND ND ND ND
Unidentified LLA3 8.719° 1.742¢ ND ND ND ND

) Unidentified LLAS 2.00¢F ND ND ND ND ND
L. amylovorus LLLAT 8.301%® 4.184° 3.110° ND ND ND
L. crispatus LLA9Y 5.643" 2.301¢ ND ND ND ND
L. vaginalis LLA11 8.162%® 4,752 ND ND ND ND
Enidentified LLA1 8519 6.034¢ ND ND ND ND
Uinidentified LLA3 10.109° R.600° 7.2392 0.667° ND ND

9 Unidentified L.LLAS 4.767¢ 3.476° 3.026° ND ND ND
L. amylovorus LLA7 8.583%® 5.094° 2.1344 ND ND ND
L. crispatus LLAY 9,1G2% 4.337¢ ND ND ND ND
L. vaginalis TLLA11 8.388° 7.894° 4.073° 25832 ND ND
Unidentified LLA1 8.401¢ 8.330¢ 8.418¢ 7.446° 5.926° 7.590¢
Unidentified LLA3 §.949°° 8.761° 8.902° 9.103% 8.560% 0.261°

5 Uinidentified LLAS 8.401¢ 6.7654 5.9804 4.643° 4.3824 4.000¢
L. amyviovorus LLAT 8.560°° 8.907%® g.110%® §.2842 8.566% 8.848°
L. crispatus LLAY9 9,2582 9.2972 §.8204 8.774°P 8.9622 8.301¢
L. vaginalis LLA11 8.764° 8.360° 8.418¢ 5.2014 8.100P 6.333¢
Unidentified LLA1 8.615° 8.434¢ 8.8520 §.259° 8.0384 7.577¢
Unidentified LLA3 9.130° 9.2412 9.369% 9.774° 8.884% 8.396°

4 Unidentified LLAS 6.9774 5.100d 6.8679 3.378¢ 2.952¢ 3.752¢
L. amylovorus LLA7 8752 8.577% 94243 9.5862 9.124° 8.551%
L. crispatus LLA9 9.134° 9.163%® §.798° 8.674°" 8.735° 8.625¢
L. vaginalis 1.1.A11 8.774% 9.000° 8.100° 8.201° 8.301°¢ 6.990¢

1 Means different superseripts within columns differ significantly (P<0.05). ND, Not detected.
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Table 2. Bile salts tolerance of Lactobacillus species isolated from cecal content in laying hens!
Concentration ) Absorbance at 660nm
ofbile sall TS Oh 1h 2h 3h ah 5h 6h
Unidentified LLA1 0.092 0.087 0.096 0.192 0.889 1.468 2.063
Unidentified LLA3 £.029 0.072 0.135 0.386 1.003 1.308 1.734
0% Unidentified LLAS 0.086 0.084 0.219 0.606 0.5675 1.745 2.084
L. amyiovorus LLAT 0.039 0.039 0.068 0.177 1.416 1.043 1.735
L. crispatus LLA9 0.058 0.076 0.117 0.294 0.808 1.234 1.889
Unidentified LLA1 0.083*  0.0972 0.085* 0.0862 0.094° 0.084%  0.087"
Unidentified LLA3 0.045¢ 0.029° 0.030e 0.024¢ 0.023° 0.019¢  0.0237
0.3% Unidentified L1LAS 0.086* 0.076° 0.070° 0.068P 0.060° 0.053¢  0.0504
L. amylovorus LLA7 0.042° 0.035%° 0.042¢ 0.053 0.049¢ 0.053° 0.066°
L. crispatus LLAS 0.072° 0.062¢ 0.075° 0.0892 0.109? 01182 0.345%
L. vaginalis LLA11  0.046° 0.0444 0.015¢ 0.056  0.065° 0.078®  0.092°
Unidentified I.LLA1 0.096° 0.113 .105% 0.096¢ 0.088° 0.081*  0.081°
Unidentified TLLA3 0.035® 0.046° 0.043¢ 0.0364 0.024¢ 0,018 0.019°
0.5% Unidentified LLAS 0.088° 0.092° 0.077° 0.074° 0.088° 0.054° 0.056¢
L. amylovorus LILA7 0.052¢ 0.064° 0.063¢ 0.044¢ 0.037° 0.043%  0.044¢
L. crispatus LILA9 G.067¢ 0.061%9  0.080° 0.092¢# 0.080° 0.101® 0.164°
L. vaginaiis LLA11 0.0524 0.058¢ 0.060° 0.059° 0.053° 0.055° 0.047%

1 Means with superscripts within columns differ significantly (P<0.05).

Table 3. Growth pattern of various Lactobacillus species isolated from cecal content in laying hens

Counts of Lactobacilli (logo cfu/m!)

Incubation
fime (h) Unidentified Unidentified L. amylovorus L. cripatus L. vaginalis
LLA1 LLAS LLAY LLAS LLAT11
0 7.083 7.143 7.‘217 5.301 6.477
6 9.753 9.270 9.340 6.447 8.255
12 9.929 10.542 9.322 7.602 10.079
18 9.724 5.875 5,462 8.204 9.699
24 7.301 9.6581 9.301 8.477 9.716
36 6.000 6.000 9.633 8.301 9.000
48 5.845 5.491 9.672 7.623 8477
60 4.301 5.204 8.000 8.114 8.602
Fake] it gake vtega S9ed 2 dyeA k] 1573 FARE 252 vjoF 24417 Fof] 5H 3] 7H48E]
S5t Ak Ve oo o, 249 f4bd 3FE 60AUR7EA AAFTF FEHL
A = 2k
3. dE=M
Fabg 2l 4542 Table 304 B+ vhel ok R4
d mE fabde] vikRdF F243] FrhE7) Al H R
], w3 12~ 18417k o] Z &) Aol 2 thel] o] = 7l
Huld4F s YL wReict ZolE By, B2 A= fakde] AAAR 7RIS FEE] 2 ek



232 e E 4t

ARt WA kg el 5AE 2ARE Zoth AkekAl 5
T F Bgeled Aol B B, A ke £
AEE ZAleldled, W fakd 12 F& JeEE e

% &4 gelstgt LH*W-@ pH 1,2, 3, 404 zAlekd

= 0,03 05%2 —o-}O%

B N S T
o) AZo] MY, pH 2o & pH 114 mrhs

Z3eol Q1glont wakalgte] HatatEA AuHoz
sk Ae® Ve pH 3e0AE Tl fFArE
o WA +aAF AAHRA el A% HALATk pH 49)

AE FU@ AAF dE et ESad Bl &
FAFG FE7H0 RollM = ZAME fAddel uﬂokfr =24 =
28 F7FIAT 0.3 %ol s At 1 Fnto] S4o]
= AR vepted, H“l""‘-q s EO] A&l GA+
= AoE etk 05 % FEAME vld A%¢E 1

EUIRIT) FAES AR E AU 12~ 185000 ks
A7)o] R, A BT F28 Pate fAR
o A4 0% QY FEE AASEA ebs] Dol
FAito] wRHA, ol 4e] AYA] AbwrAl WA A
A pHl U A4S wSalel AR, Skl et
AL FAFFUIT A7 YYD RIS Apols)
ATk AAA BF FAFE ATAY 7H7E Aok @
@i 3 Fo faEs Awstel BASGE Lacto -
bacillus amylovorus LLA7, Lactobacillus crispatus
LLA9 and Lactobacillus vaginalis LLA119%t}

(Melo] @ F-2ket, 4 pH, w5l A1)

lE=8

Cerniglia GJ, Goodling AC, Hervert JA 1983 The
response of lavers to feeding Lactobacilus fer -
mentation productions. Poultry Sci 62:1339 (Abstr).

Chateau N, Castellanos 1, Deschamps AM 1994 Dis -
tribution fo pathogen inhibitiocn in the Lactobacillus
isolates of a commercial probiotic consortium. J of
Applied Bactericlogy 74:36 - 40.

Conway PL, Gorbach SL, Goldin BR 1987 Survival of
lactic acid bacteria in the human stomach and
adhesion to intestinal cells. J of Dairy Sci 70:1 - 12.

Fuller R 1989 Probioctics in man and animals. J Appl
Bacteriol 66:365 - 378.

WA B fArEe 59 B @7

Gilliland SE, Stalev TE, Bush LJ 1584 Importance of
bile tolerance of Lactobaciilus acidophilus used as a
dietary adjunct. J of Dairy Sct 67:3045 - 3051.

Gilliland SE 1987 Importance of bile tolerance in lac -
tobacilli used as dietary adjunct. In Biotechnology in
the Feed Industry ed Lyons, T.P. p 149 - 155.
Kentucky, USA:Alltech Feed Co.

Goodling AC 1987 Production performance of White
Leghorn layers fed Lactobacillus fermentation
products. Pouliry Sci 66:480 - 4386.

Haddadin MSY, Abdulrahim SM, Hashilamoun EAR,
Robinson RK 1996 The effect of Lactobacillus acr -
dophilus on the production and chemical composi -
tion of hen’s eggs. Poultry Sci 75:491 - 494,

Havenaar R, Ten Brick, B, Huis in't Veld JHJ 1992
Selection of strains for probiotic use, in Probiotics :
The scientific Basis{ed R. Fuller), Chapman and
Hall. London. p 209 - 224,

Jin LZ, Ho YW, Abdullah N, Ali MA, Jalaudin S 1996
Effects of adherent Lactobacillus spp. on in vitro
adherence of Salmonellae to the intestinal epithelial
cells of chicken. J of Applied Bacteriology 81:201 -
206.

Jin LZ, Ho YW, Abdullah N, Ali MA, Jalaudin S 1968
Growth performance, intestinal microbial popula -
tions, and serum cholesterol of broilers fed diets
containing Lactobacillus cultures. Poultry Sci
77:1259 - 1265.

Karasov WH 1995 Digestive plasticity in avian ener -
getics and feeding ecology. In: Casey C, ed. Avian
Energetics and Nutritional Ecology p 61 - 84. New
York Chapman and Hall.

Nahashon SN, Nakaue HS, Mirosh LW 1992 Effect of
direct - fed micrebials on nutrients on nutrient
retentien and productivity parameters of laying
pullets. Poultry Sci 71 (Suppl. 1):111.

Nahashon SN, Nakaue HS, Miresh LW 1993 Effect of
direct - fed microbials on nutrients ont nutrient
retention and productivity parameters of Single
Comb White Leghorn pullets. Poultry Sci 72 (Suppl.
1):87.

Ochi Y, Mitsuoka T, Sega T. 1964 Untersuchungen bei

die darmflora des huhn. [II mitteilung: die entwick -



Kim et al.: Study on Characteristics of Lactobacilius Isolated from Hen’ s Cecum 233

lung der darmflora von kken bis zum huhn Zen -
tralblatt fur Bacteriologie, Parasitenkunde, Infek -
tionskranheiten und Hygiene, Abteilung 1, Originale
1, Reihe A 193:80 - 95,

SAS Institute 1996 SAS/STAT Software for PC,
Release 6.12. SAS Institute Inc., Cary, NC. USA.
Sturkie PD 1986 Avian physiology. 4th ed. 289 - 302

New York. Springer - Verlag.

Swart D, Mackie RI, Haves JP 1993 Fermentative
digestion in the ostrich(Struthio camelus var.
domsticus), a large animal avian species that
utilizes cellulose. S Afr J Anim Sci 23:127 - 135.

Tortuero F, Fernandez E 1995 Effects of inclusion of
microbial cultures in barley - based diets fed to
laying hens. Anim Feed Technol 53:255 - 265.

Vandevoorde L, Christiaens H, Verstaete W 1991 In
vitro appraisal of the probiotic value of intestinal
lactebacilli. World J of Microbiology and Biothech -
nology 7:587 -~ 592.

Watkins BA, Kratzer FH 1984 Drinking water treat -

ment with commercial preparation of a concent -
rated Lactobacillus culture for broiler chicken.
Poultry Sci 63:1671 - 1673.

Winget CM, Ashton GC and Cawley AJ 1962 Changes
in gastrointestinal pH associated with fasting in
laying hen. Poultry Sci 41: 115.

Zwilster V, Farner DS 1972 Digestion and the diges -
tive system, In ¢ DS Farner, Jr King. eds Avian
Biology Vol.Il p 343 - 430 New York Academic
Press.

AAE, 2, e, AT, A8, Ea
F44d 2000a A B3 ik 2] A 35 o
T ¥ =7 A 27:31 - 35.

A%, ghedd, FE2, A, A8 eg :
44 2000b -SA A 2 W vl gl i
AT e A as g=vlEehElA) 27:37 - 41,

A, vEA, A, e, A4S, 35 1999 A
A L] sel7l ddA Y st gl vldE e Wt
off wix]= G2 f=718hE ] 26:253 - 259,

L)
o

)
e
2 2

o~

¥

o
X



