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Effects of the lactic acid bacteria administration on fecal microflora and putrefactive metabolites
in healthy adults. Myeong-Su Shin*, Yong-Jae Kim, Hyoung-Suk Bae and Young-Jin Baek. Korea Yaku/t
Institute, Komae-Ri. Kiheung-Fup, Yongin-Si Kyunggi-Do, 449-900, Korea — To investigate the effects of lactic
acid bacteria administration on fecal microflora and putrefactive metabolites in human being, Lactobacillus
acidophitus and Bifidobacterium longum powder (15X 10" cells, respectively) was administrated to six healthy
volunteers (average 28 years old) twice a day for 2 weeks. During the administration of lactic acid bacteria,
the numbers of bifidobacteria, lactobacilli, and enterococcl in feces were increased significantly, whereas those
of Staphylococcus and lecithinase-negative Clostridium were decreased considerably. In addition, a number
of anaerobic Bacteroides were increased. However, the contents of fecal ammonia and putrefactive metabolites
(indole, skatole, p-cresole} were not changed during the administration.
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Table 1. Media used for counting human fecal microflora.

Media Organisms usual]y Incubatipn
enumerated method
Non-selective
media
. Strictly anaerobic Steel Wool
EG .
bacteria method
BI. " "
TS Aerobic bacteria Aerobic
Selective
media
o . Steel Wool
BS Bifidobacterium method
ES Eubacterium “
NBGT Bacteroides g
PS Peptococcaceae 4
NN Clasf?'zidium )
perfringens
Clostridium
PO (lecithinase, —) ’
LBS Lactobactllus C(O, incubation
TATAC Enterococcus Aerobic
DHL Enterobacteriaceae ‘
PEES Staphylococcus 7
PDA Yeast ”

HHE © & columnel] Y 3te] QP Z] peak MF5 Al7F
(retention time)S B]|aldled Alalkslz, og7le] FF
A B2 4-1sopropylphenol®] A3} A 552] 4- ic..op-
ropylphenol®] #l-u]el 3<E(recovery ratio)e] ©

= Srsto] AEbsledch AlEFe e AL o Jr

Area of B in sample
Area of B in standard sample

A(ppm) =5 ppm X

A: Real concentration of putrefactive metabolites

B: Putrefactive metabolites(indole, skatole, p-cre-
sole)

S.W: Sample weight

R.R: Recovery ratio
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Table 2. Conditions of gas chromatographic analysis

Column : HP-Innowax fused silica column
(Stationary phase: cross-linked polyethylene-
glycol 30 mX0.32 mmX
0.50 um film thickness)
Carrier : Nitrogen

Flow rate : 1.5 mi{/min. (Constant EPC flow)
Injector temp. :260C
Detector temp. : 260C .

Column temp.: 190C (0 min hold) —— 230¢C

(0 min hold) — > 260C (0 min hold)

Table 3. Effects of the administration of lvophilized lactic
acid bacteria on the fecal microflora of 6 volunteers.

No. of microorganisms/g feces*

Microorganisms
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HELES Holx] edsteh o]z WEY Shxlel Al bifido-
bacteriag F43}1S o, EHA AR F47) F
A QA FrAsEelchE BHur) 9l ouk26), E AlE
ol A= At &8 Z|7bEel] F¥HW aRre 4t
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221}, bifidobacteriag] 7% Fof 5ol EWHIFTTL
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;q‘;&:. o}ﬂ ?-]-}m?g}._. 7:]?5‘]:_. Ec’iq—(Flg 1). 232 ;q
{2 6% 7R} gk {AbE Fol E3E B9, fAb
T2 5-8Fl bifidobacteria®] 7} 718l ZHog

Before During** After
Total flora 10.06+ 0.18 1027+ 0.14 10.18+= 042
Aerobes 773+ 050 792+044 7.721£0.75
Eubacterium 878+ 0.29° 898+ 0.60° 8.01% 0.81"
Bacteroides 845+ 034* 915+ 021 916+ 0.89"
Peplococcaceae 9.04+ 061 886050 872+042
Cl. perfringens 488+ 101 421107 4.25+0.97
Entervobacteriaceae 7352057 734056 7.08+047
Yeast 242+ 092 214t 149 2.25+0.88

*Mean(log cfu/g feces)® 5.D.

**Lyophilized lactic acid bacteria were administrated twice
a day for 2 weeks.

**Values with different superscripts in same row differ (p<

0.05).
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Fig. 1. Effect of the administration of lyophilized lactic acid
bacteria on fecal lactic acid bacterna.
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Fig. 2. Effect of the administration of lyophilized lactic acid
bacteria on fecal Clostridium and Staphylococcus.
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Table 4. Effects of the administration of lyophilized lactic

acid bacteria on the fecal putrefactive metabolites of 6 volu-
nteers.

Putrefactive COﬁcentfatiGn*

metabolites Before During** After
Ammonia 4223+ 236.80 4902+ 263.3 4358+ 2874
Indole 17.2+ 10.0 158+ 119 118+ 86
Skatole 49+ 3.0 4.1+ 28 4.1+ 19

H-Cresole 492+ 535 526+ 511 444+ 628

*Mean (ppm/g feces)T S.D,
**Lyophilized lactic acid bacteria were administrated twice
a day for 2 weeks.

24 GO R FAHE Fodoll 28l enterococcid] =7}
of Fof gk Aol Hgsrty uislgict
Staphyiococcus+= Z.7]|43 o], Aol 4 HaALE-z}
Saes AT WA o gele) e FalH
olti(l). Akt Fo3 7)4bE E o€ Staphylococcus
v A AAUA FFAasked Sl (p<0.05), Fo TR F
o= Fofxe] delE 7t FrbstadciFig 2). Fuji-
sawa-5-(29)2 F A Bif longumE 73-1F-o13kroll ule}
HH W bifidobacteria 7} F7}8la, Staphyiococcus
T Aot skl gk Fololl Al Lo casei7t £
0_]?&}‘1”: SAEFE H s e v Staphyiococcusﬂ I
7} 7t e 2]). B A3 A {AbE o 71 4
off Bl Staphyviococcus w7¢ ZrAsk= zo g o}
217 4=

A o F Bif longum L. acidophilus®l §-31 1%
A7z Aol Fdell Al Fodste Fetells, A -UAEHY
HHoll A AW {4kl bifidobacteria®} lactobacilli
T 22 8,78+ 0.39(log cfu/g fecest S.D.yol| A4 9.27
+0.295, 615+ 0804 676+ 048% FoHoZE =
}&t ubeol, -f3lmel Clostridium(lecithinase nega-
tive)3t} Staphy!()caccus T Fo4de 1/102 7FA48)
ot w2l olF vFa A HAATEY] 73 & }
AW oul, A7 T8 FAIShed F83 9Ege ¥
Ao g Atg Xt

LR—

~

=M Fui4+=Eo ¥}

Frabt Fodo mE diEHed AW FefaEal o
E‘J—J o}, indole, skatole, p-cresole2] ®H3}e+e Table 4
Sﬂr dy Hb‘q"ﬂ OL”L’]O}E]‘% Ak o 7]7bE
2l x= e, in-
dole, skatole, p-cresole *’*B "élﬁ A& 717 65 F9F A9
o A3 slodt.

obZrvjop= AWV A el AW 9+ urease, deami-
nase =l 2oJsle] 2] {49} olm|Ato 2 HE]
A H4), Dolr| i AE A AT R8E E ool
Proteus, Klebsiella, Salmonella, Shigella, Clostridium<}




258 QMET S

Staphylococcus s} lov, AX Enterococcus, Lacto-
bacilluset Bacteroidest= 54 3F o} Ate] o3l &
28-S Shod). R AR HE dEo}E WA A

W2 Proteus, Pseudomonas aeruginosa =3¢ &

2714 Al w2 7| AITEe) urease s
U THE). Indoleﬂr skatole & :fwo}u]uq,m

et
trypto-

S cHB). XJ‘*H o] "1“] mdole:-;:—,: AMAdsls o2 E wh,
Proteus, 12|37 U ¥ BacteroidesS} Clostridium S|
S tH6). p-Cresole T} phenol-2 2R Aol 2]3}e] tyro-
sine, phenylalanine . & 5-E] tf A} A = Th(4),

olg{gt Faj4E MAAFESY A HFES AsHA
715, g Ee NS E3te] FAfjA-EsEs A B4

Y 2ol W =Elgc16-20, 35). &
Abato] “’5’5‘4 HLE o ﬁ%‘i% of, stRu]olsd
Hof) AbE-gko| F-o]A Al FFAEe 7ol Enteroba-
cteriaceae 2} Clostridium -ﬁff‘ﬁ?} 7FAskgi e, 1evh 9
o] f-Fol kA okar Faparel] didt HFEo] S
7FelA vt ANS f-x1%F A $-oll+= indole, p-cresole
ko] Wbzl ¢l v, shREjolgke] Frhsls A S

N,
b

pN
)
jli
1r
i
el
t
i
_.2.,

™ o

Xl
2 A FAEEEE S8 wel 2y
grEv]elzgo| <k3F F718)9lA, indole, skatole ko]

et Aubdeow Arhak
< AL BHAEE] HEll A el
So|(Table 33} Fig. 2), F-#i425 AAdst= Clostri-
dium(lecithinase negative)®} Staphylococcus 5 2] o
7} ARAsd AnE AR FslE(Bacteroides)®] 7t
ekl Avk W 3shA] ¥ghr) w Fel Ao e AleE gl

2 o

Akt e] A E T A akE Al vl o gkE
Aboliiz] slaled, A7 el v 6 o] 2|4l 2ol A
Lactobacillus acidophilus 2} Bifidobacterium longum ©. .
A28 FrAREFEH(ZH2Y 1.5 X 107 cells) & 315 23|
2720l A LR stgvt el Yz o g
Y g3 HERe Rl el okRue}, indole, ska-
tole, p-cresole®d& ZAshoict FAH2] Fof 7]71H50|
F-HY bifidobacteria®] 47} 8.78+ 0.39(log cfu/g fe-
cest S.D.)elA] 9.27+ 029F ZE7isted a(p<O. 05) -0
=R ol k7t 7+A48l9] o lactobacilli®] = 6.15
*+0.80914 6,76+ 0482 F7131 cH(p<0.05). Entero-
coccus T4 Fo 7]7HE 6.66+ 0.804 4] 7.72+ 0.40
o2 FIletgnzl o TR FedE Pade FEs
B} zela &7 ”‘éi’"’@ﬂ Bacteroides+= -5l 8.45
+0340] fﬂ 9.15% 02122 %—?}aaﬂ 2.1 Hp<0.0D), 9

phylacm‘ms 'T'}"r'tu aizﬂ 5] ﬁf;;z;} &L]— 1) .ﬁ_,&]——ﬁf—

Fof Ag7|zkel 65 F3b FHW gkEYel, indole,
r

skatole, p-cresole®]|

{od

10,

El.

L3

14.

. Yokoyama,

. Mitsuoka., T. 1982. Recent trends in research on intes-

tinal flora. Bifidobacteria Microflora. 1. 3-24.
Mitsuoka. T. 1990, Bifidobacteria and their role in
human health. J. Ind Microbiol. 6. 263-268.

Reid. G.. AW. Bruce, YA, McGroarty, KJ. Cheng,
and JW. Costerton. 1990. Is there a role for lactobaci-
i in prevention of urogenital and intestinal infec-
tions. Clin. Microbiol. Rev. 3: 335-344.

Mitsuoka. T. 1978, Intestinal bacteria and health. Ha-
rcourt Brace Jovanovich, Tokyo.

Suzuki, K.. Y. Benno. T. Mitsucka. S. Takebe. K. Ko-
bashi, and J. Hase, 1979, Ureasc-producing species
of intestinal anaerobes and their activities. Appl. Envi-
ron. Microbiol 37. 379-382.

M.T. and ILR. Carlson. 1979, Microbial
metabolites of tryptophan in the intestinal tract with
special reference to skatole. Am. J Clin. Nuwr. 32; 173-
178.

Juhan, LLR. and S.T. Cole. 1991, Molecular genctics
and pathogenesis ol Clostridium perfringens. Microbiol.
Rev. 55: 621-648.

Yoshihara, [. and K. Maruta. 1977. Gas chromuatogra-
phic microdetermination of indole and skatole in gas-
trointestinal contents of domestic anmmals. Agric. Biol
Chem. 41: 2083-20835.

Yoshihara, 1. 1978. Gas chromatographic detection of
volatile phenols and microdetermination of p-cresole
in gastrointestinal contents of domestic animals. Agric.
Biol. Chem. 42; 1607-1609.

Yoshthara, I. 1979, Simultancous gas chromatographic
microdetermination of indole, skatole. and p-cresole
in gastrointestinal contents of domestic antmals. Agric.
Biol. Chem. 43: 1985-1987.

Yoshihara, 1. 1981. Isothermal gas chromatographic
analysis of putretactive products in gastrointestinal
contents and wrine using the same dual column sys-
tem. Agric. Biol. Chem. 45: 1873-1875.

Wilkins, C. K. 1990, Analysis of indole and skatole
in porcine gut contents, Inr. S Food Sci. Tech. 25: 313-
317.

Metchmikoff, E. 1908, The prolongation of life. Ist
cd. G.P. Putnam’s Sons, New York.

Philippe. M.P.. Pochart. B. Flouri . P. Pellier. L. San-
tos. J-F. Desjecux. and J-C, Rambaud. 1990. Effect of
chronic mgestion of a fermented dairy products con-
tamming  Lactobacilius  acidophilus  and  Bifidobacterium
bifidum on mctabolic activities of the colonic flora
in humans. Am. J Clin. Nurr. 52: 685-688.

Yoshimi, B. and T. Mitsuoka. 1992, Impact of Bifido-
bacterinm longum on human tecal microtlora. Mirro-
biol. Immunol 36: 683-694.

Nobuhiro, M., Y. Saitoh, A. Terada, H. hara. K.



9.

20.

o
)

C Al Al

" J

Osabe, K. Muraishi. H. Iwana, T. Kaneko, and T. Mi-
tsuoka. 1993, Effects of yoghurt-administration on fe-
cal flora and putrefactive metabolites of senile volun-
teers. Bifidus. 6: 161-168.

Hiroyoshi. H.. A. Terada. M. Takahashi, T. Kaneko,
and T. Mitsuoka. 1993, Effects of yoghurt-administra-
tion of fecal flera and putrefactive metabolites of nor-
mal adults, Bifidus. 6. 169-175.

Hosoda. M., F. He, M. Hiramaw. H. Hasimoto, and
Y. Benno. 1994, Effects of Lactobacillus GG strain in-
take on fecal microflora and defecation in healthy
volunteers. Bifidus. 8 21-28.

Nielsen. O.H.. S. Jgrgensen. K. Pedersen, and T. Jus-
tesen. 1994, Microbiological evaluation of jejunal as-
pirates and faccal samples after oral administration
of bifidobacteria and lactic acid bacteria. J. Appl. Bac-
teriol. 76; 469-474.

Takiguchi, R.. M. Ohe, M. Miyamoto., S. Toyoda. L
Nakajima, and Y. Benno. 1994. Eftfects of the termen-
tcd-milk administration on stool frequency and fecal
microflora of constipated fcmale adults. Bifidus. 8 15-
20.

Aol vl A= o3k <1bash 7o 25-37.

Ochi. Y.. T. Mitsuoka. and T. Sega. Studies on the
intestinal flora of chickens. TIL The development of
the flora from chicks till hens. Zbl Bakr. 193: 80-95.

A& 1983, 4k EE 7 fold
(s}

~ Mitsuoka, T.. K. Ohno. Y. Benno., K. Suzuki, und K.

Nanba. 1976. Die Fackalflora bei Menshen. Mitter-
lung: Vergleich des neu entwickelten Verfahrens mit
den bisherigen blichen Vertahren zur Darmfloraanal-
yse. Zentralbl, Bakteriol, Parasitenkd. Infectionskr.
Hve 1 Abt Orig. A234; 219-2133,

Mitsuoka, T. 1984, A color atlas of intestinal bactera.
Shobunsha Press. Tokyo.

wafed. A 1982 A ST, Pp. 6878 AL

. Tomoda, T.. Y. Nakano, and T. Kageyama. 1988. Inte-

stinal Candida overgrowth and Candida 1ntection 1n
patients with leukemia: effect ot Bifidobucterium admi-
nistration. Bifidobacteria Microflora. 7: 71-74.

RAT S00f 2 BHOIME Y SUME Y A8

27.

28.

30.

-
2

34.

259

Bouhnik. Y., P. Pochart, P. Marteau, G. Arlet, 1. Go-
derel, and J.C. Rambaud. 1992, Fecal recovery in hu-
mans of viable Bifidobacterium sp. ingested in fermen-
ted milk. Gastroenterology. 102: 875-878.

Tamura. N., M. Norimoto, K. Yoshida, C. Hirayama,
R. Nakai. and A. Takagi. 1983. Alteration of fecal ba-
cterial flora following oral administration of bifidoba-
cterial preparation. Gastroenterologia Japonica. 18 47-
55.

29. Fujisawa. T., T. Mizutani, H. Iwana, A. Ozaki, T. Oo-

wada, K. Nakamura, and T. Mitsuoka. 1990. Effects
of culture condensate of Bifidobacterium longum (MB)
on feed efficiency, morphology of intestinal epithelial
cells, and fecal microflora of rats. Bifidobacteria Micro-

flora. 9. 43-50.

Benno. Y. and T. Miwsuoka. 1992, Impact of Bifidobac-
terium longum on human fecal microflora. Microbiol

Immunol. 36: 683-694.

. Goldin. B.R. and S.L. Gorbach. 1984, The eftect of

milk anda Lactobaciflus feeding on human intestinal
bacterial enzyme acuvity, Am. J Clin. Nutr. 39. 756-
761.

. Isolauri, E.. M. Juntunen, T. Rautanen, P. Sillanaukee,

and T. Koivula. 1991. A human Lacrobaciflus strain
(Lactobactlius casel sp. strain G(.) promotes recovery
from acutc diarrhea in children. Pediatrics. 88: 90-97.

. Lidbeck. A.. U.G. Allinger, KM. Orrhage, 1.. Ottova.

B. Brismar. J.A. Gustafsson, J.J. Rafter. and C.E. Nord.
1991, Impact of Lacrobacillus acidophilus supplements
on the faccal microflora and soluble faecal bile acids
in colon cancer patients. Micro. Ecol Hith. Dis. 4: 81-
8.
Millar, M.R.. C. Bacon, S.L. Smith, V. Waker, and
M.A. Hall. 1993, Enteral feeding of premature infants
with Lactobacillus GG. Arch. Dis. Child. 69: 483-487.
Hara, H.. A. Terada, M. Takahashi, T. Kancko. and
T. Mitsuoka. 1993. Effects of yoghurt-administration
on fecal flora and putrefactive metabolites ot normal
adults. Bifidus. 6. 169-175.

(Received 11 December 1995)



