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ABSTRACT

Microflora in 14 breast-fed(BF)} and 15 formula- fcd(FF) mfants wcrc mvcsngated bcfore(Z 3.
months after birth) and after weaning(5 ~7 months after bm:h) to ﬁnd the ﬂoral dlffcrcnccs
between the two lactation groups and the floral changcs a&er weamng Bifidobacteria showed
the highest count among the species of microflora in the: BF group before and aﬁcr weaning,

but in the FF group, streptococci showed the highest count before weaning and bifidobacterid "'
after weaning. Before weaning, the counts of bifidobacteria; factobacill and total ‘anaerobes -

were significantly higher in the BF group than in the FF Hocher, the frequencics of clostridia
and klebsiella, along with the counts of streptococci and cubactena were higher in the FF
group. After weaning, the only difference was that the total coumit ‘of aerobic- bactena was
higher in the BF group. The counts of streptococdi in the BF group and Jactobacili and total
anaerobes in the FF group .after weaning were sngmﬁcantly highcr than - before Weamng o
However, the count of total aerobes in the FF group after weaning was sxgmﬁcandy lower than '
the count before weaning. (Korean J Nutrition 31(3) : 305 ~314, 1998) ; o

KEY WORDS : gastrointestinal - microflora - bifidobacteria - breast-fed infants - formula fed
infants - weaning.
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Table 1. Culture media and conditions of incubation . » Gt
. Dilutions " Incubation

Culture medium ~ cultured = e

{log.o) Time -~ Atmiosphere R .
Reinforced clostridial : e “Catynebéctefia’ - .
media with 0.5% glucose, ~ . Fusobacteria s,
7.5% horse blood; 0.03% i Veillonella = -
China blue”, Kanamycin : ’ Bacter ;
*Vancomycin® 3-5 3 days N+ CO+H,
Tomato-juice’ agar with
0.5% cysteine, 0.2% s
Tween 80, Bromcresol ‘ i / '.TEubactena o
green, Kanamycin® 4-6 -3 days s NFRCOzbH; o X ;B,Ifldobacté[ﬁ e ‘,f,
Squite-Ponrr{ixin-Milk agar” 1-3 3 days 7 Ny+HCOs+H, Clostridia «
Brain heart Jinfusion with ' ) :
0.5% yeast extract, 7.5% R :
horse blood, Haemin- Total - |
menadione solution 1% 4-6 3 days N;+CO,+H; "anaerobes * -
MRS agar® with- S Eeptocdéci :
Bromcresol green 3-5 3 days CO; X * Lactobacill B -

o o ’ Enterococei’

MacConkey agar® 2-4 1day . air ‘ 'Enterobagteﬁa
5% Blood agar” 3-5 1 déy @it c ‘Tota! aerob”

1) Mevissen-Verhage et al., 1987* = J__,2). Stark & Lee,leBE??TTgl o ,
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FULE FE0] 9la, 10 33.3%, WE)Fo| 66.
1%2 AFFET A9 o] BHfgdrol v
# Fodoz o B%H(p(0.05). oJmUe] AHF
€ ERITdME Aol de A9 7.1%. e
7397t 92.9% 2 diFE Age] fisloy, JAFIUT
ANE el A= A7) 40%. G Bt 60%E
T T 93 Aol BAYTHp(0.05). Ead)
£ 39 BRAYFL AART0] 85 7%E fRES
ARAEH o, QFHFEL AFETo] 40%, ASd
A Feol 60%= ALGHEN F&o 3 Bgo] o B
o} ¥ 3l #<JAQ AolE BATHp(0.05). ¥
ole] F#F S4A) AFL BHgdTo] 3.1+0.4kg, <1
F4gTo] 3.3+0.4kg2 2 F Z7to] §9F zol=
it

2. RRIYor AFFYOrY A FY Aol
R4 T OE Mg

1) HEE WMDY 37

£ d7dM HE A I35 F 15F01heH,

HE-E RRIITH ATIET ZFA A&,
F T 259 Aol= A9 AUt 2, B A
28 2FY F= F ol A1 Aot glo] Bi
FETY AT 71 AFTF G viE) H3it
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¢} yeast 5]t
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Table 2. Characteristics of breast-fed and formula-fed infants and their mothers

Items FF Statistics
Mother's age(years) 28.3+2.8" 309+5.6 t=-1.60, p=0.125
Infant's birth weight(kg) 3.1£04 33104 t=-1.17, p=0.251
Mother's education Middle school W 7.2 o 0.0 i
level (No., %) High school 10( 71.4) 5( 33.3) X =641
College 3( 21.4) 10( 66.7) df=2
p=0.041
Total 14(100.0) 15(100.0)
Mother's occupation ~ Unoccupied 13( 92.9) 9( 60.0) =427
(No., %) Occupied 1 7.1) 6( 40.0) df=1
Total 14(100.0) 15(100.0) p=0.039
Parturition Natural 12( 85.7) 6( 40.0) =643
(No., %) Caesarian 2( 14.3) 9 60.0) df=1
Total 14(100.0) 15(100.0) p=0.011

BF : breast-fed infants, FF ; formula-fed infants

1) mean+SD
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Bifidobacteriay S-&9%7¢] 85.7%, ?l%‘%"’c?‘?‘
9] 80.0%914 AEHYLH, A&H A9 FF AT
FE RFAFTAA flde o BITHp(0.01).
Lactobacillix E#9%37Y 78.6%, VFIU¥r2] 66
1% 2EF0) REFITNA HEHN RS} g o
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2 o BttH(p0.01). Streptococcis E-HFFTol
A 192 Agsta: 25 A& 1&g 929%A
1, AFYFTAME BE RN HEso) AE
2o W% 234tk AEE FFE ABYFTAA w9

1_1_0

Table 3. Number of bacterial genera found in the feces
of breast-fed and formula-fed infants

Time" BF FF tvalue p-value
1 6.3+1.4% 6.6+1.6 -0.556 0.583
2 6.7+0.7 7.3+09 -1.831 . 0.078

BF : breast-fed infants, FF ; formula-fed infants
1) 1 ; before weaning(2 - 3months after birth)

2 ; after weaning(5 — 7months after birth)
2) Mean=+SD of number of bacterial genera

CmEE R 3165
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Tl A Aol YN BEE ATFFE K%ﬁ
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& 2ol PN C. perfringensis 7E-E0] W7
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7} 92:9%, 93.3%%%. A& AFSE F FRANF
A Zol7t UGITh. Klebsiolla® 5§ @okao] .42,
9%, 1FG%F9 86:7%04) HEH ) dFFYT
A& HH2 R of Booi{p(0.05), EHIY
I 2ER AFF7H o Bk} §217 Fojis of
U Enterobacters BE&AFF 13(1.1%)90
At AEH02, AFYFRAAE 49(26.7%)0
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Table 4. Companson of fecal flora between breast fed and formula-fed lnfants before weamng

- Breast-fed(n=14)

Fonnuia~féd(n-15)

Bacteria Counts? Frequency” Counts ~ - Frequency. -}
Bifidobacteria 10.06+0.44 12(85.7) 9.170:91* 128060
" Lactobacilli 8.53+0.57 11(78.6) .7.69£0.70% 10667) -
Streptococci 8.57+1.06 13(92.9) 9.58+0.69** 151000
Bacteroides 8.52+1.12 10(71.4) 8.63+1.21 9(60.0)
Clostridia 5.7940.79 4(28.6) 6.00:0793 11733
C. perfringens 437 H7.) 6.94::0.39 2033,
Peptococcaceae 9.86 1€ 7.0) 9.26+0.74 5633
Eubacteria 8.61+0.58 4(28.6) 9.54+0.15* S0, 0
Veillonella 8.56+0.06 3219 - - ,
E. coli 8.70+1.24 13(92.9) 8.86+0.49 140933)
Klebsiella 8.35+1.60 6(42.9) 7.67+1.18 1386.7)*
Enterobacter 9.24 1(7.1) 7.04+2.01 4067
Staphylococci 8.01+0.75 6(42.9) - -
Yeast 7.72 1( 7.1 - —
Proteus - - 7.97 1( 6.7)
Total anaerobes 10.77+0.68 14(100) 10.06£0.53** 15(100)
Total aerobes 9.26+0.72 14(100) 9.73+£0,44* . 15100)
1) Data were analyzed statistically by t-test(bacterial counts) and chi-square testfrequencies). ~ *p <0.05, *p<0.01

2) Bacterial counts expressed as mean=SD of log.(CFU/gram of wet feces)
3) Frequencies of occurrence expressed as No. of sub]ec;;s(%)
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T A9 oAl A FUAMIEY HE8S BW  bacteroides, eubacteria, peptococci, lecithinase-
RAAdFre #3FolAM= bifidobacteria, lactobaci-  positive clostridia, lactobacilli, entercbacteria, st-
lli, bacteroides, eubacteria, veillonella, staphylo-  reptococci, bacilli 4 & o= o =3 o) v
cocciZb O ¥& & Ho|iL, streptococei, clost- &) B A9 A= & 3714 F, streptococci, eub~
ridia, Peptococcaceae, enterobacteriaZ} T 29ttt acteriadiAlqt Q1 FHUF] FAo2 ¢ & Ao
o]% clostridia®} klebsiella®] A&&L AFGUYTdl 2 Jehdtl 898 X2Y®PL o2gotF-e Bacteroi-
H3) frejzj o Uoled|, o] Al AF 4~TF  des, Eubacterium, E. coli, Streptococcusd|A o =<t
739 ERAgotst R1F9Yt 42 46E-E Ao T, BFYYTEE Lactobacillus, C. perfringenso) A T
2 ¥4J3 Benno 579 Ao} nlws) B o =& =%k, Bifidobacterium3} Staphylococcuss )53t
FTolA bifidobacteria®l HE&o] ) & M3 9 Re= Busyy.
TBYTAA clostridia®] HE&o] o] &2 HellM & olgig ATAES] ZAH9 Aol Ao FE
A}, 53] AFFEZNA clostridiazt FJFe 7N} APdEe] o) 2RE /|QEE Ho Alg
2 239 AL 45 2R Aol B £tk 3 Fr) o)g 3 A7) Aoji & Ed}m o] § Al
H 1~3/14 8 39 B{Fgdel 637 AFIGl  FRobE9 AUFEC] FRdl wak B4 2
11998 vlag 2292 BRgdYFL Lactobacillus  ©]F VR 9lem, 228 2-99%ol= bifidoba-
ojAl Q-FHYTFL Bacteroides, Bifidobacterium, Euba- cteria’} AEEI 7 BRFAA, QF YYo= clos-
cterium, C. perfringens, Staphylococcus7} ©] &Yt  tridiad] A&-&°) =4 Ueldtl= Ao},
ian sme 748 umage 4 saggze | QONIIE

T= L = T LT - -

bifidobacteria, lactobacilli, enterobacteria, staph- CIFAIZE FAE clfe Al Aol Bdd viwH

Table 5. Comparison of fecal flora between breast-fed and formula-fed infants after weaning”

Bacteria Breast-fed(n=14) Formula-fed(n=15)
Counts” Frequency” Counts Frequency

Bifidobacteria 9.50+1.28 13(92.9) 9.691+0.74 13(86.7)
Lactobacilli 8.71£0.90 14(100) 8.94+0.53 14(93.3)
Streptococci 9.5410.51 13(92.9) 9.32+0.71 15(100)
Bacteroides 9.11£1.31 12(85.7) 9.254+0.90 15(100)
Clostridia 5.39+0.55 7(50.0) 5.40+0.97 11(73.3)
C. perfringens 5.81+1.54 4(28.6) 6.381+1.48 2(13.3)
Peptococcaceae 7.06+1.32 2(14.2) 8.97+1.20 5(33.3)
Eubacteria 9.01 1(7.1) 9.01 1( 6.7)
Veillonella 8.30+0.90 4(28.6) 8.78+0.29 4(26.7)
E. coli 8.53+0.76 14(100) 8.6110.71 15(100)
Klebsiella 7.34+1.05 9(64.3) 7.3941.26 13(86.7)
Enterobacter 711+£1.03 2(14.3) 6.29+1.25 3(20.0)
Staphylococci 595+1.41 2(14.3) 8.11 1( 6.7)
Yeast 713 107.1) - -

Proteus - - - -

Total anaerobes 10.56+£0.45 14(100) 10.54+049 15(100)
Total aerobes 9.66+0.50 14(100) 9.284+0.38* 15(100)

1) Data were analyzed statistically by t-test(bacterial counts) and chi-square test({frequencies) *p < 0.05
2) Bacterial counts expressed as mean =+ SD of log,(CFU/gram of wet feces)
3) Frequencies of occurrence expressed as No. of subjects(%)



g Fddo] olguZAd ot TUYE A2E

dguabujAB o3 2A TEHBVAM ZAHTE
Az A9 #FEd HI3 7k AZE gelA
At} £3) 2Rggots offA12 Al bifidobacte-
riaZ $IF2 It 9ed 3L ol ofEE
4-E3| F22 97 A3E SAENEIEY enter-

obacteria$} streptococciZt 43 F7hshs & wsh ‘

E A =, olfAE AR o5 4k B U
FG ol § W3t AUt Aoz BuFo} g £
ATdME FEE4E 17 "]’i}ﬂ :?_—°ﬂ
Lgizg
Efgdorst ?

L.E 'T'}A

1B golel oA FAAF 5T

A4, A27 24D 2AHE 2 CRAEAR |

F4E Table 59 2.

Bifidobacteriat 23 °o*‘—;i‘;ﬂ*1 Elgol Ade v »

= AR AEEo] AE80) 92.9%A1, WED
FFAAE 2 %‘%EVI sgo} A&go] 86, 7/&‘
9. 229 199 BF FFE H9F Rl gt
Lactobacillis ZAJFTe RE thelA 713?3
A3, AFFETAAE 19Ue] AEHA @ot 33

o] 93.3%tt. AEY lactobacillid) F& 44 z}
o}7} Y14it}. Streptococcis 2-FY °J"TL"—4 76‘-:- 139
A AEHA ol AE-o] 92.9%%3, AFggz
He 22 g 2EE0 A%9 streptoco-
cci®] & $2)8 Hfol7t YUth. Bacteroidest B4
PFFe] 85.7%N4 A& B, AFAgTAAE
2E gt AEHAT AEE AFsE A2
2815t} Clostridial E59%79 50.0%, A7
F79) T3.3%%04 HEH QFIFTE HE&o)

o e feH Aels ohigich. AEE A5

= 2zto] A9 vkt C. perfringenss B
°§°J-?r_‘v] 43, AFYLT) 2894 AEH AEE
o} 2} 28.6%. 13.3%S{th. Peptococcaceaets B4
GFTY 14.2%, AFAYTE) 33.3%0A AEF o}
TR HELo] BRIITEHD RO F
AQ ol oht}. Eubacteriax Z&go] o}
F 2 25 1940 2EHo] 58] 7.1%. 6.
7%t} Veillonella® ¥ & 25 44894 7155
o] A&go] 74z 28.6%. 26.7% Q. WEH AFE
S0149] Fol7} YAt E. colits BE thAolA A
2521, A28 AEse F TdA AR by
t}. Klebsiellat ZH9FTY 64.3%, ITI¥T
86.7%1X 7&H o] FoH Aol °M%i?<]‘& NF%Y
FTolA AEgol o B34 AEY AlEse A2 u
2315 th. Enterobacters B899l 2%(14.3%),

" @%@%@% aa‘fsyiéész«ss ‘

%’*%‘%:M 39320 0/)011**1 78%5121&% ¥
ococciE ERQHTS 2%(14.3%), VIR 1‘3 o
(6.7%) 14 73%3%‘4 Yeastt Evr‘g%*f"—i 187
1) BEEYY. F AT FE F % #N
A Hl**s}%u% % :U“Wﬁ* Fe Qlaf‘%%%ﬂk?‘
FOHSE o BRFPC005). o

o3 BHE BA olfrAlZt Fole PERE -

A YAER BAYYEN UPITA AT

2 i‘-r‘ﬂ]’q«] *rr«]zidf Aol °1 7 “ﬂ ENal e
2 o % gt oA Ew"é%‘*—?«l “4)"%‘7} 39

Folu AFFRoE Aol Holzjel Aolzk. g}

29t 22y T.-Aaovz’;v B
o e nsi % 7o) £RAd FEE 2
&489) Ffolz 43| *zﬁa}ocl Evr%fw e b
ﬁdobactena staphyloeocel 015’"“3%‘401]*1* stre-
ptococel; clostndla -501 Eﬁ‘;} U}E}»ﬂ °l f’u“'ﬁ-‘% ;
o) Ml B & 714
A}vs}:xi glovt o Japo] %?U}L} 23 7‘1"‘51—“7‘] % .
o}z HFRH“ a3 5}"3"’?%11‘4 S '
&9 o ﬁi“} 7}°l7} ‘ﬂxﬂ}"ﬂli E‘rr"é%}‘;ﬁw %
E7T’“*E°l %“’3%‘"}"1 A frlHeR F‘]y"*»’t‘;} o
= Be B ggdohs o]§7) %‘1‘3‘3’?‘5‘3}4- A 1917}
4 eSS *—7P7} ﬂ—)‘:ﬁ}ﬂ °]-r°17<l": ﬁ% & 4

Alf)r

A ggd oz &

”51 =5 Fo —.—ﬁﬂ strept;ococm Z ~»]§ 40, .

Fe ddsld & -4 —’-"77}13 573“61 A3 -

Table 64} 29t Enterococcusﬂ % 28&—;~(70/)i :

7Pg 1%3&31 Lacmcoccusﬂ 8ﬁ"~r(20/ ¥ Strepto‘coccus

7} 475(10% )ﬂﬁ} Enterococcuis 75-91}/\1«—- E. faeciim
o} 14‘3*{'& 7}% \%;J:" E. av d 10%—rﬂoﬂi E.

faecalzs—~ 45'1"—;-%‘1} Streptococcusl. : R

Table 6. Kmds of genera ‘and spec;es among A A0
strains isolated randomly from the feéa! strep~" ‘
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" Species Frequency™ Counfs” R
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. Efgeciury . 14/4035.0)
U gaviom 10405
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S.bovis - 2400 5.0) i 942035
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Fig. 1. Dominant fecal bacteria in Breast-fed and Formula-
fed infants before and after weaning. BF ; Breast-
fed infants, FF ; Formula-fed infants, 1 ; Before we-
aning, 2 ; After weaning.



# woka, -2 streptococciZt 3%(21.4%), bact-
eroides, lactobacilligt E. coli7} 242 1%(T. 9680
ATk, ABYFEAAE blﬁdobactenaﬂ T*ﬂﬁm‘ 7
27} T8(46.7%) 02 7 @ ;&31 ‘:}*—‘._i— bact-
eroides”} 5%(33.3%), streptococcﬁ} 3‘% (20.0%)°1
Act.

= paggedAE ofAd AT EF bifde

bactena7]- SAFoE ARy YR=Y), o= Bal-

merS} Wharton'®9] 23} R 74s)¢} 735:8%9) @
T AR, A2 streptococc17} e
olghs Agels gyttt AFARETIE olfAR
AdlE streptococcizt $HEEI7} o}frAlR Fof F=
27 -A)7Fo] 8lo) bifidobacteria, streptoeocci, ba-
cteroides 5°] H]3H L}EM* 7<}°]E EF I
.

olgjdt A K %%}:v‘d—} %"°3°J‘7L4’ ’gﬂﬂﬁ%
.9 ol ¥ BAFa gt F off Mol
Hgogole] A FEolE= bifidobacteria’t 3 017‘1 iy
QFYYohe streptococciZt FolH, ol Foll& F

F ®Fo)A bifidobacteriat F7} H1 vlsd P4

< Holxjyt 1 AojE JHTE HYFT. & E'rr"g
°°¥0}7} o]% %9 bifidobacteria’} YT o2 F
& ol d sl UAFFGYgete biﬁdobacteriaS’Jr
37 bacteroidestt streptococcizt A<} Hl&F) ¥IE
T FRE OIFL YL AL HAEH olf FAE R
Yot} ATGYote] ST ol gl M2
vlslA AP E BEln % ’SDPZH] *r*ﬂi‘-—}
atol7t EATHE A& nEs £ 4, °]~n~"*-4
wr2le] ztojo) ojs] Ttz A FAE FNFFel BT
o] Aabe] wisle] oajx BAHHA Fevhs & B
F2 gleh WA %‘°3°J°}7} o]g3h ZAel 3
o] A71H8Y § ke AL RT3 ik

g% % 2=

2 Uzt Gfrotd] FRLAd wE dEAHY A
T59 Aolgt olfAxq) W yFEe wse
ol 1A} BHGYol 149, AFFUo} 158
22 olfAlA A(MF 2~3AD)F ojf Al F(AF
5~ B 35 FAE-S 2ASIHH.

1) olfAlZ Ao BHGUdaol A bifidobacteria
g SAFeE s o) Bl F5-2 FAsked v
&, QT YEToIA= streptococci® $AFLE 3=
2o ek 75S PAHAL, ol FA1F Felle F
T E% bifidobacteria® $AIFLE s BjYE F#

39 %k—ﬁoﬂ ﬂlsﬂ bifidob

o Egit.

ﬁ@%%@@’;‘* %a@f
sewgEgg. o
“2rRAE B AF 2 A8 4 s
badieria(p ¢ of), el
(p(00)% % BREGGOD 57 sadsz o
BT 7r4*4°‘ o= opIRA T Iactoba@;g;, bag~
terei&es, eubacbena vemgnellayl $Saphylococsi >

Bﬂ closmdla(p (‘0 05)9} !debsieﬂa(p*ﬁ%ﬁﬁ«’é L
of gojRo o 1";,1@ stx%”ﬁtb‘&occt(pw 017, eub'
acteria{p 0. 05)} = Iﬂ"é’ﬁ(p 0.05): }”7? *rr—l’-‘i
o2 o wgen, #99 Hole Fuln Grep-
tococgi, Peptococcaceaegr enterobacter«{ %EO V

3 ]TW;Z% QAT 5~77H§-J E:rr‘%%-?‘«% °J .
FI%EY) B3} F BAIFE ZIk %M*@ i
4_(p<0 05), &R 7@*’1“; °ML1“G perﬁmg*énM z

280 o Eghod, enterdbacter®] ‘ﬁ’Tﬁ’ﬂ “J‘;J(" ;
g VFIPTE BHIFT 93 streptbeoce, ba-
ctermdes clost;ndla klebs:ellaﬁj} Pept@cocca hed], +
74%,50} H =9 =3k, C. perfrm’ég %fep;otoc@ace?'"'
ac®) F47F O WA 4 O H -

4) olA% doll w3 °¥vr’>lE°a§i %"3] ‘Eﬂwﬁg‘ﬁ%
9} streptococei(p0: 05}%;@.%’%%%3% “laeﬁobacﬂh -
(0<0.000), & FAVFFPLG:05) 7} WQ&‘L—g
HEQE, ABYPEY F iﬂ*&*ﬁ‘ “ﬁ*—-%’z-*si .
Faggeploon. " o i et

23321-—1 247 29 °1'n-/*l’5¥ 72301 = 71;3_9&
o} YY) FEE 240 Az T v
‘,&3@ T Joh= bifidobacteriaZt $AFL. AL
2 veht 284 @ A%Y BN Ew%‘%“"H .
Fo]. g5 F%o}e] ”ﬂﬁl‘%"“ wjs) whaE ﬁ«i‘ :
Azant. o} AR T °1?4§ Fol7k o) AH]
o1}, o3 Aol A ol F R FHAAY @
ol FNHY F A ‘?}*15}93(5} o '

. Literature 'catcd
1) Tannock GW. The normal microflora : New concepts n
" health promohon Microbiol Sci 5 : 4:8, 1988
2) Savage DC. Gastrointestinal mictoflora- in mamm an
nutrition. An Rev Nutr 6 : 155-78, 1986 =
3) Tanock GW. Microbiat interférence in the gash'ﬁmteﬁmai
tract. ASEAN J Clin Sci 2 :'2-34, 1981, ‘ :
4) Tannock GW. Control of gastromtestmal pathogens by‘ f-%,,
normal microflora. In : Klug MJ; Reddy CAfeds) Cairrent:
PerSpechves in chroblal Ecology Ameri




314/ ol B 3T F2 Alo]

Microbiology, Washington DC, pp.374-382, 1984
5) Rolfe RD. Role of volatile acids in colonization resistance
to Clostridium difficile Infect Immun 45 : 185-191, 1984
6) Savage DC. Microbial ecology of the gastrointestinal tr-
act. Ann Rev Miocrobiol 31 : 107-133, 1977
7) Macfarlane GT, Gibson GR. Metabolic activities of the no-
rmal colonic flora. In : Gibson SAW(eds) Human Heal-
th : the contribution of microorganisms. Springer-Verlag,
London, New York, Hong Kong, pp.17-52, 1994
8) Cunningham AS. Morbidity in breast-fed and artificially
fed infants. J Pediatr 90(5) : 726-729, 1977
9) Cunningham AS. Morbidity in breast-fed and artificially
fed infants IL J Pediatr 95(5) : 685-689, 1980
10) Amon SS, Damus K, Thompson B, Midura TF, Chin J. Pr-
otective role of human milk against sudden death from
infant botulism. J Pediatr 100(4) : 568-573, 1982
11) Bullen CL, Willis AT. Resistance of the breast-fed infant
to gastroenteritis. Br Med J 3 : 338-343, 1971
12) Mitsuoka T. A Color Atlas of Anaerobic Bacteria. Sobun-
sha, Tokyo, Japan, 1980
13) Tissier H. Repartition des microbes dans l'intestin du no-
urrisson. Ann Inst Pasteur 19 : 109-123, 1905. In : Rasic
JL, Kurmann JA, Bifidobacteria and Their role. Birkha-
user Verlag, Basel Boston Stuttgart, 1983
14) Bullen CL, Tearle PV, Stewart MG. The effect of "hu-
manised " milks and supplemented breast feeding on the
fecal flora of infants. J Med Microbiol 10 : 403413, 1977
15) Bullen CL, Tearle PV, Willis AT. Bifidobacteria in the in-
testinal tract of infants : an in-vivo study. J Med Micro-
biol 9 : 325-333, 1976
16) Bullen CL, Tearle PV. Bifidobacteria in the intestinal tract
of infants : an in-vitro study. J Med Microbiol 9 : 335-344,
1976

17) Tannock GW. The aquisition of the normal microflora of
the gastrointestinal tract. In : Gibson SAW(eds) Human
Health : the contribution of microorganisms. Singer Ver-
lag, London, New York, Hong Kong, pp.1-16, 1994

18) Stark PL, Lee A. The microbial ecology of the large bo-
wel of breast-fed and formula-fed infants during the first
year of life. J Med Microbiol 15 : 189-203, 1982

19) Balmer SE, Wharton BA. Diet and faecal flora in the
newborn : Breast milk and infant formula. Archiv Dis
Child 64 : 1672-1677, 1989

20) Mevissen-Verhage E AE, Marcelis JH, Machiel N. de VOS,
Wilhelmina CM. Harmsen-van Amerongen, Jan Verhoef.
Bifidobacterium, Bacteroides, and Clostridium spp. in fecal
samples from breast-fed and bottle-fed infants with and
without iron supplement. J Clin Microbiol 25(2) : 285-289,
1987

21) Jin HS. A modified commercial medium for the enu-
meration of bifidobacteria in feces. J Jeonju Univ 23 : 395-
403, 1994

22) SAS/STAT. Guide for personal computer, version 6.03,
1987

23) Benno Y, Sawada K, Mitsuoka T. The intestinal micro-
flora of infants : composition of fecal flora in breast-fed
and bottle-fed infants. Microbiol Immunol 28(9) : 975-986,
1984

24) Kim SH, Kang KH. Distribution of Bifidobacterium in fe-
ces of Korean infants. Korean J Dairy Sci 6(2) : 126-134,
1984

25) Ji JE. Composition and distribution intestinal Microbial
flora in Korean. Korean J Appl Microbiol Biotechnol 22(5) :
453458, 1994

26) A2, &5 Fobd AAF EX. FFAGEAEY
3 EWjlg, 27484 Y3 224, pp.101-114, 1992



