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Abstract :

The present study was undertaken to obtain the basic knowledge on the distribution of intestinal

microflora and characterization of Bifidobacterium isolated from the intestine of cattle, pigs, chicken and dogs.

Bacteroidaceae and Streptococcus were isolated from the feces of cattle as predominant organisms,

and

Bifidobacterium was in counts of 8.65+0.21 log 10 organisms. Bacteroidaceae, Eubacterium and Peptococcaceae

counts on the feces of pigs were particularly high, but Bifidobacterium did not isolated. In hens and dogs, the
counts of Bifidobacterium were 7.6010.71 and 8.15+2.04 log 10 organism, respectively. Isolated 7 Bifidobacterial
strains were identified respectively to B. thermophilum from cattle, B. pullorum and B. animalis from pigs, and B.
longum, B. adolescentis and B. pseudolongum from dogs by their carbohydrate fermentation ability.
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HA "7 ATFEe] ¥ T2 Skl o,
Enterobacteriaceae, Staphylococcus, Bacillus,
Corynebacterium, Yeast 59] &7|4 AFL& 4 #5
5 fAEa Aok

g FAFTAAE HA U4 /AT
Bifidobacterium™o)] &7 A & 47A  Lactobacillus,
Streptococcus B2 & FA4 $AFR, Aol
A 100-1000u) o]4 gho] Edlish= Ao FAx
gle}. e} Bifidobactenn m& E33F WA 714 A
T 2ok g z2Abo] Frlell xEHA gv ¥
A Aeloll A o] F Ao} sl W42 olaf g widell,
oldx Sejuetll A= B A7t ol FYAA Kt
4efolet,

wpeba B Al 3o F23 7HEQ) £,
A, git o 2hE-E2) 7 HEHA NE ez, #
Bujell EZslxn e AN AFEE 2, AYs,
% 7|4 $-4FQ Bifidobacterium®] BX=A 8 AlFe
A EAT BA2AE A, 7HEE AFAH AN
off dazgh A 7lx 2AF B A7 FHoE ¢
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CHAMEE : 19911 9YEE] 1992 8Y7HA), 384
Aol 27 Aee) &, A4, & 2 HE 247t 5ot
) Aukstol, & 20012 B Ageigich. A 249 3
4(Holstein) 3 3H-$-ol9les, 7] (Landrace) 470
A% e] ol §AEL A8 H(leghom)e 11d%
ARkAR e, e 1458 Frolgich

LU MIZE M UiX| : 7120 ook AW AIF
& Bl 25 A8 $i8ld, TS, EG, BLE] 4
Aefufz) > 3289} DHL, PEES, TATAC, LBS. BS,
VS, NBGT, ES, NN&J Ad&julz] "> 927 4] 123
9] wiA & A8l 7 AR w9 5, FA,
oF w9 wioF AJZHE Table 1.0 vebHRd

FALHMIZ S0 24 WY - 2 1= A4Y £
A28 F, FA) iR 9] BHI brothel] YWeol, A% A
2 £l 5 O,free Co, gasE X847 ¥, H7|H
3480l diluent B 10w <hA) 3)A4& AAjsigict”
2 o7h Al sl H g FFH o R 0.05miy ZH2he] gt
sl Aol 1/3-1/4 F&lo]] HEY ., HFE spreaderZ
Tukstich. TS, DHL, PEES w1 37Coll4 & 7lu)
oke s}9lem, EG, BL, BS, ES, VS, NN, LBS:
anaerobic jaroll Steel wool method”"S A-&3lo] & 7)
ujok(37C, 48h)E ste}.

Wk S8 ¥, 7Hzte] HbalRlol A siekE] colonye]
morphologyE& 7148 ¥, F55 EAsa, wigol|
colonyd #oju slide glasse] EHERS wbEa,
Gram. staing AA)8Qct. Bifidobacterium & Al
BL wizlol] crull Al A el Q47 Aol Agsks
o} 1% #Hu|7Zdog 1000uiellA cell morphologyE
Folak ¥ Bool EAllels T8 Eelsid”.

Bifidobacterium A}8 R : 7}&2) AWM FES 4
Mgt Az, $el® Bifidobacterium Fol A, ZHH £X
57} &8 73F(LBI-1,2,3,4,5,6,7)8 Adsle], B
3 A4 Aol AHg-3lic.

Bifidobacterium®| EHet| MAMHAl . AEFF 7H
Fo| i8] A4 HAE A8, A8 F2 arabinose,
xylose, rhamnose, ribose, glucose, mannose, fructose,

Table 1. The media and cultural method used in this study for comprehensive investigation of intestinal flora in

domestic animals

Medium Organisms usually Incubation method Ipcul)ation
enumerated time{days)
Non-selective media
EG agar Anaerobes Steel wool method 2
BL agar Anaerobes Stecl wool method 2
TS agar Aerobes Aerobic culture 1
Selective media
ES agar Bifidobacterium Steel wool method 2
ES agar Eubacterium Stecl wool method 2
NBGT agar Bacteroidaceae Steel wool method 2
VS agar Veillonellae Stecl wool method 2
NN agar Clostridium Steel wool method 2
LBS agar Lactobacillus Stecl wool method 2
DHL agar Enterobacteriaceae Aerobic culture 2
PEES agar Staphylococcus Aerobic culture 2
TATAC agar Streptococcus Aerobic culture 2

— 108 —



galactose, sucrose, maltose, cellobiose, lactose,
trehalose, melibiose, raffinose, melezitose, starch,
inulin, mannitol, sorbitol, inositol, esculin, salicin,
amygdalin®] 24F-Fo]c}" .

2459 w2 Zzt 0.5% EE(%  esculind}
amygdalin®  0.25%)2 7]Z#e#](basal medium)el
PYF brothol] £-3§A1Z1 ¥, o]Z-§ cap tubeol] 3ml¥
2zA7 %, 115T, 2087 dFsdc e
arabinose, xylose, rhamnose, ribose, mannose, fructose,
maltose?] 7E£F-= autoclaved}Aol|A] LA sz
2, 10% 8o Z vl5o], membrane filter(pore size,
0.45um, Nuclepore)2 o3} "Xl F wolgl 115T,
20minoll4 ®FA|A & PYF brothel] F74 o2 A
“ crol, BRE cap tbeol] FFH 0 2 RIS,

ol 4} 7o) A=A FE A4 A v, EGF
o A vikAI7] HF FHE HFAA F, 7UT steel
wool method& A-g-8lo] 37TollA] 7] siokslgdct.
g F8 F 32 ArkehA g2 PYFo)| #& AF3
control®] pHE h2Z A-g3te] Gl A4S A
}gic}. pH 6.00]4-2 24 (-), pH 5.5-5.9% week(w),
pH 5408l 4 (+) o2 AR pH metere
Model HM-7E(TOA Electronics Ltd. )& AH-&-3}ic}.

d o

73] 84 A NAIEFE A AFE Table 2,01l

d] 123} %lct.

A U S20| HA FYMZE : DL g g0l A
& ANANTFES P HSATEE HAY 7]“
ZH+Q) Bacteroidaceae©) % 2.9, 5ulel o] W F5
FHRE log 10232 A3l 8.0810. 900]3114 :§:
714 AT FollA = Streptococcus7t 8.50+1.252 3
QA FEL FAsIY en, cthS o & Enterobacteriaceae,
Bacillus, Lactobacillus7]- z}7} 6.78+1.25, 6.38+1.39,
5.52+1.089) #r& L]—E}LHR}J:} Bifidobacterium-
6520212 ¥ F5E JehHIIATE, ’,-‘iioﬂxi—t— 3
F5 g3 3 ZU}EMVN' HESUY 299+
e FhEEolA AU Y 8.9240.978 JERS
}.

OIFXLES H& BUMHEE - 7148 AFlAde
Bacteroidaceae, Eubacterium, Peptococcaceae] =412 2}
7} 9.04+0.48, 8.83+0.28, 8.20+0.722) #& e}
Wdel. 3714 Aol A& Enterobacteriaceaes} 7.25+
0.682 nvlzd FA £elsQ. ", Staphylococcus,
Eacillus, Yeastw %2 A&7 T8 vehdigich &
ApFdA e o E s g Bzﬁduaacterzumol Su}
gl EFoA AH HEHA gded, d4A
Streptococcus®}  Lactobacillus?} 242 9.12+0.75, 8.
5540592 =4 E¥sa AU olfakES] F4
1g% £F5E 9.64+0.500] 1t}

AEHAIY] FA BHUMIT S - 1A AskAle) A4 2
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Table 2. Comparison of the intestinal microflora in cattle, pig, chicken and dog.

Bacterial groups Cattle Pig Chicken Dog
(N=5) (N=5) (N=5) (N=5)
Enterobacteriaceae 6.78 £1.25(5)" 7.25+0.68(4) 8.86+0.54(5) 8.76 £0.54(5)
Streptococcus 8.50£1.25(5) 9.12+0.75(5) 8.22+1.28(5) 9.24+0.32(5)
Staphylococcus 5.10+2.11(4) 6.50 (1) 7.05+0.82(4) 5.48+1.51(5)
Yeast 2.90 (1) 1.90 (1 2.10 (1) 310 (1)
Bacillus 6.38+1.39(5) 7.20+1.70(2) 8.38+0.43(4) 9.07+0.55(3)
Lactobacillus 5.52+1.08(5) 8.55+0.59(4) 8.961+0.34(5) 8.78+1.14(4)
Bifidobacterium 8.65+0.21(2) - 7.70+£0.71(2) 8.15+2.04(4)
Eubacterium 7.00+0.78(5) 8.83+0.28(4) 8.54+0.30(5) 8.92+0.29(5)
Bacteroidaceae 8.08+0.90(5) 9.04+0.48(5) 9.34£0.18(5) 10.02+0.50(5)
Peptococcaceae -b 8.20+0.72(3) - -
Clostridium - - 8.234+0.75(4) 8.58+0.30(4)
Veillonella 6.40+0.42(2) - 7.00 (1)
Megaspheara 5.90 (1) - 8.40+0.22(4) 8.70 (1
Total counts 8.92+0.97(5) 9.641+0.50(3) 9.78+0.13(5) 10.26+£0.30(5)

* Mean=+8.D. of log, counts of bacteria/g of feces; Figures in parentheses refer to the number of subjects that harbor thr organ-

isms.

b Negative in all subjects



Table 3. Biochemical characteristics of Bifidobacterium strains

isolated from the intestine of domestic animals

LBI-1 LBI-2 LBI-3 LBI-4 LBI-5 LBI-6 LBI-7
Cell morphology R R R R R R R
Gram reaction + + + + + + +
Acrobic growth - - - - -
Isolated from; Cattle Cartle Hen Hen Dog Dog Dog
Acid from:
Arabinose -(6.8)° «(6.7) +(4.7) +(4.7) +(4.2) +(4.2) +(4.6)
Xylose -(6.4) -(6.4) +(5.3) +(5.1) +(4.8) +(5.1) +(4.8)
Rhamnose w(5.6) -(6.9) w(5.7) -{6.5) w(5.7) -(6.7) w(5.8:
Ribose (6.9) (7.0) +{4.2) +{(4.2) +(4.4) +(4.1) +{4.6]
Glucose +(4.3) +(4.2) +(4.0) +(4.1) +(4.1) +(4.1) +(4.21
Mannose -(6.8) -(6.7) +(4.0) -(6.9) -(6.9) -(6.9) +(4.1]
Fructose +(4.4) +(4.3) +(4.1) +(4.1) +(4.2) +49) +(4.2}
Galactose +(4.7) +(4.6) +(4.9) +(4.9) +(4.6) +(4.2) +(4.9
Sucrose +(4.1) -(6.6) +(5.4) +(5.4) +(4.2) +(4.1) +{4.2"
Maltose +(4.2) -(6.2) +(4.4) +(5.4) +(4.2) +(4.0) +(4.3"
Cellobiose «7.0) -(6.4) (6.1) w(5.7) +(4.2) (7.0) w(5.6)
Lactose +(4.3) +(4.4) -(6.6) +(5.4) +(4.7) +(5.3) w(5.7)
Trehalose +(4.4) -(6.9) +(4.7) -(6.5) -(6.7) -(7.1) -(6.7;
Melibiose: +(4.6) -(7.1) +(5.0) +(5.4) +(4.5) +(4.6) +(5.4}
Raffinose w(5.7) -(6.9) +(5.3) +(5.2) +(4.7) +(4.6) +(5.3)
Melezitose (6.7) -(6.8) -(6.3) (6.1) +(5.1) +(5.2) +(4.61
Starch +(5.1) -(6.3) -(6.0) +(5.2) +4.7) -(6.2) +(5.3)
Inulin «(7.1) -(6.1) +(5.2) -(6.8) ~(6.3) -(6.6) (6.6
Mannitol -(6.8) -(6.2) -(6.9) -(6.6) w(5.8) -(6.5) -(6.71
Sorbitol -(6.4) -(6.8) -(6.4) -(6.5) w(5.9) -(7.0) (6.6
Inositol -(6.5) -(6.8) -(6.2) -(6.7) ~(7.2) -(7.0) (6.7
Esculin +(5.2) -(6.8) w(5.7) w(5.6) +(5.4) -(6.1) -(6.7
Ealicin +(4.5) -(6.3) w(5.9) w(5.8) +(5.2) -(6.7) w(5.8)
Amygdalin +(4.9) -(6.0) -(6.4) w(5.8) +(4.9) -(6.0) w(5.8)
‘R, Rods

"y positive(pH below 5.5); w, weak reaction(pH 5.5-5.9); -. negative; Figures in parentheses refer to the pH value.

w), Eubdacterium, Clostridium, Megasphaeraz} & 4%
2 B¥agit. 59 £ 9 A el SlA)
72 Clostridium<y A|o] 8.23+0.752 =A E¥3}
A}, Z71A Aol Enterobacteriaceae7} 7} $-
AstA &=l e, Bacillus, Staphylococcus?t F%
2o ¥ EEsEUc. $4AFT FolAdes 27149
Lactobacilius®}  Streptococcus7t Z+7+ 8.96+0.34, 8.
2211282 A E¥sin e, HAY §r149
Bifidobacterium-& 2ulgl ol At 7.60+0.712 E¥ sl
et AAllA el B g} FFFE 9.7810.
130i3ir}

el HA FHUMERE #7144 AlFolA=
Bucteroidaceae7} 10.02+0.502.8 c}& 71504} 2+
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o] HeMTFEE TN, 1 2 Eubacterium,
Clostridiumo] $-ATFF-& FAsIA}. Z714 AlFel
A= Enterobacteriaceae} Staphylococcus?t 7}V A
EE51 ). FAMT FollA Streptococcus7t sSule] B
Eoll4] 924+0.322 A B F42 §AsG o,
Lactobacillus$} Bifidobacterium-2 5vlelE 4ule]ol|A] 8.
78+1.14, 8.15+2.049) #& 7+ Zel= ). A
FF%(Total countsye the FEa} el 2 1g
10.26+0.300.2 7}A 3=A] Lebde}.

71E0|AM ®2l8 BifidobacteriumQ| SHEE| A
Al A3} 7oA Bl Bifidobacterium FollA] A3
W EEXEr) 58 79FE Aulste], FEsiAd el 9
g Al AT BA=AE AA AE Tabk



3l webigish 2 A3 @9ely 2d
Bifidobacterium oll&, LBI-12 Bifidobacterium
thermophilum 2.2 §4%|9ler, LBI-2¢ ¥% &%
T3 (unknown)o|gitt. AgAlClA  Hel® LBI-3,
LBI-4+= 742} B. pullorum3} B. animalis 2 A =9l o}
NhEE] HEHQ ol Rl LBI-5, LBI-6,
LBI-7¢& Z+Z+ B. longum, B. adolescentis, B.
pseudolongum © 2 A}

n @

7432l AR Bgolu FAEL 7Y fAYA
D, A5 GFeH Ul e A, Ay Al 5
9] o 2gldl Qf H=E 3 glct. 19500l o] 3ol
FAAE vigoz A5 HrtozA, FalATF
F7He AARIA, 139 AAg FAAE F ek
AAle] 987l ol F, "Rl g £59 3t
AHiel Arikslo] 1o AW o 5 FAE Aol
e 39 st g g FHTole Agds}
LA 2AF =4 FA £ U4 FF79 28 3o
B AHx} 2 AHgo] wAslel A Aot wiatA Ag
A7} A G- A = glon, 713 9l QA
o] F3ligk f-4at 22 A (probiotics)e] AHg-o]
FE-g W] A&} e

22} obs SelubehellAE probiotics ] 32
A 7127} = 71e] B4 AWAIFE tig A
Q) A7t o) FHAA FER e Aol B AF
|4 3o &Sl Fadt 4, AR, & 9l AE
Aoz, Aol BEs e AW AFES &
g, AMsla, §714 FAF Bifidobacteriume] ¥
24 94 AFH AT EA=AE sk, 713E
A A A (probiotics) 7Hutel] st FEH 7|2 =A
£ A 2 A Bifidobacterium- 2 Aol A=
AEFRA g3, SollAut BelElglon, ReldFe
B. thermophilum 2 2 ARSI}, shR| ol A= FolH o
& Bifidobacteriumo] 28] ZA&=|A] ggkon], Holl4
< B. pullorum3} B. animalis 7} B-2) =] ) c}. & Mol 4]
< B. longum, B. adolescentis, B. pseudolongumo| -2}
=it

48] AWM FEol et dFEdl 2Jetd, &£ A
2 B9 1g9 F757} I3, Bacteroidaceae?} S-A| T
*& o|%3 3glew Bifidobacterium Lactobaillus,
Enterobacteriaceae, Streptococcus = A o] Z7V kel v}
2} Ztashe A%g Hola ok B AFdAe

A "7 FAFQ) Bifidobacteriumo)] Z Ao A= 7
EHA %kt gheol| AWt B gt} log 1022 3H4bsl
o 8.65+0.219] F52 Balslglenl, ol9} 7 A}
£ 249 399 Aokata]e] xolold vehE Al
2 FZ3, o TN A5H7 g4 A & 8
ole g AMzEIch 3 8A ol A Lactobacillus:= 3
49} 39 B5F A RESIAAN Streptococcusys
49} 38 BEoA HAFFE A skt welA
39l A4 9 e fAFFClA FHATFES
StreptococcusQl A o2 A7k}

29 AN FEL dubHog  Bacternidaceae,
Peptococcaceae, Anaerobic curved rods, Eubacterium,
Spirochaetese2] |ANA M2 Lactobacillus7} -S4
T3¢ dAst3, Bifidobacterium, Megasphaera,
Streptococcus, Enterobacteriaceaex= FA| BF3tT =
Rog A Qi >0PP e} B Ay At
o A= Bifidobacteriumo] A& 7Z&= A ¢kgtow, uk
& Enterobacteriacer= v] ¥ =] B X =1), o}
frA=9] A ALZE(postweaning diarrhea)d}t 22 A7}
A& AlAs et

ol A =
Bifidobacterium, Peptococcus, Clostridiumo) -4l
Fo08 Z¥s, Lactobacillus7} 10°/g of feces,
Streptococcus W Enterobacteriaceae?} 10°-10°//g of
feces AEE HEHE o8 By 55 e} w5 1
AT X Bacteroidaceae?t F-$AHFEE TASIL
o, Eubacterium, Clostridium, Megasphaera?} & T
2 EEdlo] 99 AAE A, 53 & 1
A A 2 Fel FalMIFe Clostridiumé Al3Fe)
8.23+0.758 A £X¥3 Sl Ao| EA ol &
AFTE FolAye ZANAY Lactobacilluseb
Streptococcus7} A £¥s3 Jglew, HA A
9| Bifidobacterium- 2v}glo| A7t £ ¥&t3 Qiic}. ot
Al AE Al {FAFoEE  Lactobacillus®:
Streptococcus7} F 23 S8 GFel= Ao g F&5
it

V&S ANATFES RE= 9%, EF, A8 AE,
GAERATY 72 A7, ASE7A ol wet %e o
g& Bn e AR dAlT Jeuz, B Ay
Al A% 3 71E e AN AIFE) it A7 % S
B 37 2719 s15g ddeg Y Havt gl
v} o}-g8] o9} T2 tFH sx=AE vigor ¢
o g% Helxl Bifidobacteriumg o]-&3¢ 7p2=-8 HFA)
Ndell w2 58 A7t Wehsjolxof & Roz 7t
s}

Bacteroidaceae, Eubacterium,
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d &

o] Tt &, A, &, ME e, A
Fhllell $Esla de AN AFFS e, 246z,
714 f-4-F9 Bifidobacteriume] A ¢ 533 &

AzAE s

A4 gl o) A4 ANATES FAse H A
3-8 Bacteroidacese, Streptococcus7t ¥R FES T
Alstgew, thEog Enterobacteriaceae, Bacillus,
Lictobacillus7} =A] BEEs}5ich. Biﬁdobacteriumﬁ] #+
T log 1022 #Aste] 8.65+0219) £ F
YeERNSLAE, Hio e AEEA g 5 2‘“}?4
o At HEH AT}, $h-ollA Ee|5 Bifidobacteriume
B. thermophilum &2 EA 5|3t}

ol fFAHES HUIA AlFAE
Eubacterium, Peptococcaceae] TA 2, 3714 Aol
L Enterobacteriaceae?} W]ZF EAl Relxglon,
Staphylococcus, Bacillus, Yeasts= - A& 8% 755
LrehQleh. f-AFEoll A & Bifidobacteriumo] A3 7
252 gigtow, WAl Streptococcus®} Lactobacillus7}
A BEs3 it

AebAle] AA A3}, Bacteroidaceae, Eubacterium,
Clostridium, Megasphaeraz} §-AlT3-& FAsA . #
At ZF e ZEUIA 9 Lactobacillus®}b
Streptococcus7t FA) BEs}IL Aow, HA 74
o1 Bifidobacterium-2 2ule|o|ATt 7.60+0.712 X
shal Aek. AgkA M= B pullorum3} B. animalis
7} ¥l ok

e §7)A Aol A= Bacteroidaceae, Eubacterium,
Clostridiumo)] %8 F4E Jehliglen, T714 AF
oll4]3= Enterobacteriaceae®} Staphylococcus7} 7} ¥

Al BESQ ). FARFF| A= Streptococcus7t B0l
A9.24+0.328 SAFEES FARH,
Lactobacilius$¥  Bifidobacterium2- 5u}elE 4nle] o)A
z}7} 8.78+1.14, 8.15+2.049) 2 Helslek A
oll = B. longum, B. adolescentis, B. pseudolongumo]
HelElglen, Mo FEre 1026103022 HAY3L
7VEFolA 7Ha A Jelset
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