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Abstract

In order to investigate the effects of food materials toward the growth of Bifidobacterium spp. and
Clostridium perfringens which have great influences on the intestinal physiology of human, 162 kinds
of foodstuffs and foods were collected. Among their extracts, 31 samples showed the inhibitory effects
against the growth of B. bifidum and C. perfringens by agar diffusion method. Especially, the methanol
extracts of Caltha palustris, Deonjang, onion, mustard and potato inhibited the growth of C. perfringens,
while they did not remarkably inhibit other intestinal bacteria including Bifidobacterium spp. By the
cultivation of faecal inoculum in the 1% (v/v) extract broths of Caltha palustris, onion and mustard,
population of Bifidobacterium spp. increased by 10? * order and that of C. perfringens decreased. B-
glucuronidase activities and indole amounts in the cultures of onion and mustard extracts were lower
than those of the control culture and B-glucosidase activities were not detected in the cultures of

onion and Doenjang extracts.
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Table 1. List of intestinal bacteria used in this study

Genera Species
Bifidobacterium B. adolescentis ATCC 15073

B. animalis ATCC 25527

B. bifidum ATCC 29521

B. breve ATCC 15700

B. infantis ATCC 15697

B. longum ATCC 15707

B. thermophilum ATCC 25525
Bacteroides Bac. fragilis ATCC 25285
Clostridium C. butyricum ATCC 19398

C. paraputrificum ATCC 25780

C. perfringens ATCC 13124
Escherichia E. coli ATCC 11775
Eubacterium Eub. limosum ATCC 8486
Lactobacillus Lac. acidophilus KCTC 3145

Lac. acidophilus KCTC 3151

Lac. acidophilus KCTC 3168

Lac. plantarum ATCC 14917
Staphylococcus Sta. aureus ATCC 12600
Streptococcus Str. faecalis ATCC 19433
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Table 2. Composition of EGF medium used for the
mixed culture of intestinal bacteria with human faeces
as an inoculum

Component Amount
Lab-lemco powder(Oxoid) 24¢
Proteose peptone No. 3 100g
Yeast extract 50g
NazHP04 4.0 g
Fildes solution* 40 m/
Glucose 50¢g
Soluble starch 05g
L-cysteine HCI 05¢g
D.W. 960.0 m/
pH 7.6

*Fildes solution: Horse blood was digested by pepsin.

Table 3. Composition of Neomycin-Nagler(NN) agar
medium for the selective viable count of C. perfri-
ngens

Component Amount
Peptone 400 g
NBQHPO4 5.0 £
KH:PO, 10 g
NaCl 20 g
MgSO,4 01 g
Glucose 20 g
Bacto-agar 250 g
DW. 1000 m/
pH 76

Egg yolk solution(50% solution) 100 m/
Neomycin sulfate(2% solution) 10 m/

29| A AF-S g e #3+9 Al EGLF
FHu R0 A st 3 AHE-EL7] vER el reinforced
clostridial broth(Difco Laboratories)ol| ] 41312 A A}
salc A Y SERAGES FAATOR
Clostridium(C.) perfringens®} #-8-# 4 2.2 Bifidobacte-
rium(B.) bifidum< A1-&3t3ich,
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Agar diffusion methodell 2§ A2 ofF-F oo}
w7] $Jsi4) EG &8l x|(Eiken, Tokyo)E AH§-3Fd-2.
o}, EGF"®(Table 2) wjR|o|A] EHE FHo wST
uf Bl 300 kel AR =l @AY e A
2319k olu ¥ EG, BL &l z|dA &3}
931 Bifidobacterium spp.= BL 3 ulzje 4 ¢] colony
m2okzt 7)1 ok 9 Gram 9 So® Wi
C. perfringens®] Ad+ 342 Neomycin-Nagler 3H4
u) 2]99(Table 3)& o]&-8}sich.
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Table 4. Growth effect on B. bifidum and C. perfringens by extracts of foodstuffs and foods in Korea

C. perfringens B. bifidum
Names - - - -
Water Ethylacetate Acetone Water Ethvlacetate Acetone

Caltha palustris - - n n n n n
Erythronium japonicum - n n - - n n
Enrigeron canadensis - - n n n n -
ddang-na-mul - = - - - n n n
Aster scaber - - n n n n
wormwood - = - - n n n n
Pleurotus ostreatus - = n - n n
Lentinus edodes n n n - = - = - =
Tricholoma matsutake n n n n n
chestnut - n - n n n
walnut - - n - n n n
red pepper n n n - - - n n
cinnamon n - - - - n n n
onion”’ n - n n n n
tomato n n n - = n n
Gochujang n n n n n
Doenjang - = = n n n n n
mustard - n n n n n
garlic’ — n n n n n
potato” - - X X n X X
glutinus sorghum n - - n n n
foxtailmillet n - n n n
ginger root n n n n n
soybean sprout” - X X n X X
peanuts* X X n X X
Adenophora triphylla — X X n X X
amaranth* - X X n X X
crown daisy’ X X n X X
taro” - X X n X X
apricot - X X n X X
malit n ~ - n n n

Symbols; one bar(—) indicates the halo size ranging from 7 to 9 mm, while two bars from 10 to 14 and three bars
means above 15mm. The halo size includes the size of hole or paper disk of 7mm. "Cross indicates wet sample,
so that juice of the sample was applied. x=not applied, n=no effect.
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Table 5. Growth effect of the methanol extracts on
principal intestinal bacteria by agar diffusion method

Strains Caltha palustris  Doenjang Mustard

B. adolescentis
B. animalis
B. breve

B. bifidum

B. infantis

B. longum

B. thermophilum
C.

C.

C.

L

L
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ZZ

paraputrificum
. perfringens
butyricum
plantarum
. acidophilus
CTC 3145
3151
3168
E. limosum
B. fragilis
E. coli
Str. faecalis
Sta. aureus
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—,+ symbols represent growth inhibition and promotion,
repectively. No. of symbol; —,+ <15 mm, 16< — — ++<
20, 20< + 4 +, N: no-effect.
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1mM=Z 3hed 408, 2057 wk5-A1# felsl= phenol-
phthalein#} nitrophenol& 33} ch

wj okolo 4] indole®] F&2 wiSY 2miE toluene
2misl AR £ b 1 mlY) 5% p-dimethylami-
nobezaldehyde solution(w/v)& #7}slic). o] gt
02 miE sl 88 ml9) acid-alcohol reagent(12 N HCI
8ml plus 95% ethyl alcohol 92 mDE Ho) E3st,
104 E9t whA§ F 540nmollA] FFEE 23]
E22UE o] £3led indoled] IS AAsbsich

o o oFE
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el AE 16352 Y
22 olgsled AWMAT F C perfringensst B. bifi-
dum-& 70 ZFo)QEE A agar diffusion me-
thod2 1 v|BES) &S =Abstgich(Table 4).

AZE A g AlEe) AN FEo|PEo g A& 8
A9E 2w WrR(SVNE, Caltha palustris), DeiA
(Evythronium japonicum), “2(Erigeron canadensis), %
v}2(ddang-na-mul), v +E(Aster scaber), %, =E}T]
¥ A (Pleurotus ostreatus), %, 153%, 24 5o &5
28231 7}AHA So] C perfringensS 74EHA A3
qlonl wk Azl BF2EI FE GF, Hel(Adeno-
phora triphylla), 18, %7, B8, ojA o F20 C
perfringens ] A4S Azl Feol A(Tricholoma

Table 6. Viable count in the culture of human-originated faeces using extracts of several food materials as culture
broth (Log,, viable cells/m/)

Control! Algagee?  Doenjang’®  Mustard* Onion® Potato®
Microorganisms -
0’ 48 48 48 48 48 48
Total anaerobes 545 8.38 840 8.20 8.36 7.13 8.34
C. perfringens 3.28 3.75 <2.0 3.69 <2.0 <20 <20
Bifidobacterium spp. 5.26 548 7.85 5.78 8.23 6.91 5.00

Control: cultivating without adding the extracts to the culture broth. Cultivating with 19%(w/v) of the extracts in the
broth: 2Algagee(=Caltha palustris); lyophilized water extract of algagee, *Doenjang; methanol extract, ‘Mustard; lyophili-
zed water extract of mustard, ®Onion; lyophilized juice, ®Potato; lyophilized potato juice. ": cultivation time in hour.
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Ha, kel sl a2 Fadk ofubel AzbE: A
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DA, 1, Pk A%, A S8 oL ® 3300
10 mgE A x] £)2] holesl) loadingsled 194 #
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zZAbstgdch Table 50l M 9h 7o) 47bx| &2 494
B. infantis, C. perfringens, C. butyricum, Bacteroides fra-
gilis 52 A%S A= 3] C perfringens2}
Bac. fragilisg 74BsA A3l "HAY) FE2EL
B. bifidum, C. perfringens, C. butyricum, L. acidophilus
KCTC31459] J8-& dAstar Hate) %45 C perf-
ringens, C. butyricum, Bac. fragilis2] 4 -5-% oA s}givh
Fih= iAo e AR A8S oAdstdn Pt
= C. perfringens, Eubacterium limosum2] 4518 =
sehe Ao vebyto

weta 7+ A 85 10 mg/hole Hejsls A4S 23] C
perfringens®] W& A3 sh= AFE Holw a1
mg/holed #e]d wlx A& 74 3Hdata not shown)
& Holi gl e} Bifidobacterium spp.ot thE A
Ao A5 A4 Hashks &2 2ol wgluh
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A 2 ARES shud gEse e ordA gl
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EFse B 2 AAG FEoR deksle e
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7behz whg 39 shivh 9 = gloh
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Fig. 1. B-glucuronidase activities in the culture broths
of the extracts from Caltha palustris, Doenjang, onion,
mustard and potato by using the human faeces as an
inoculum(unit). A, B, C, D, E and F represent the cul-
tures with 1% extracts of control, Caltha palustris, Doe-
njang, onion, mustard potato

A Askal AL B bifidum®] 5L FA8AY J S
9] 22 e ALES]D AR, /3, Az 3R, S Sl
diate] Abgh Fd & Fr o8 3tod wiekst ¥ Bifidobac-
terium spp.9t C. perfringensS A9 Hsfaiql B-
glucuronidase, B-glucosidase <37}¢} indole®] &3t&
ol gt ol 4 -4 steicHTable 6).

etel 74 48417 eiklE o F &7)Add
= 100 FE2 Zrksta gl ubd, Bifidobacterium
spp.&} C. perfringens®} &5+ 71 wge] §lodct wf
2pA] o)} zlo] djo] § TF9] Afol| & FEE2
dakg Wrig - slowE SdE

AN FEEZ v Ae £ rlddFe dE
-2} n)<=8 =t Bifidobacterium spp. dT 10 £&
10° 77132 Z2738ka 9l o C perfringens<rc- W &
7hastednt wheba 2 oufok systemell A 1% 47HA|
#2222 Bifidobacterium spp.2] W4-L Z2183 C. pe-
riringens 2] M52 st v Ao2 EHldh

olelg} 7o Azlel o} FEE wioNel e fAF
aHA) vhepskom FubE2E) Hew ANEoR 79
Bgo] Ax3 Ao Holed alyl s Sol ¢
5 ofube] oa] hAH o BE Fol AFe] M
B gl AeR HSith

el o7kl Az} ok B9 AEA A FEE
AR ololy) ®ASEEEe] H$w dl 29 WS Bifi-
dobacterium spp.9} C. perfringens® F57F B158HA
vebybar daFEEE] M C perfringens
82 73 519d 0} Bifidobacterium spp.2] 8319
AE wolFa gl# okch
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Fig. 2. f-glucosidase acitivities in the culture broths
of the extracts from Caitha palustris, Doenjang, onion,
mustard and potato by using the muman faeces as an
inoculum(unit). A, B, C, D, E and F represent the cul-
tures with 1% extracts of control, Caltha palustris, Doe-
njang, onion, mustard potato

o1& gk Al BAlo 4 F&% fiber, fructooligosa-
ccharide 5o°) Bifidobacterium spp.o} A=A oz A&
4 AFE Fol 19 A8 o8] F¥IE= acetic
acid} lactic acid9} 58l FFE C perfringense]
A M EAol &l C perfringense] A{A A
7t AeHo g o]Feolx viehd HoR ARHARE F
EEoA o5 FAEEA oigt HAS olgw 1 &
AeAe] e]Folzfel sHAct

HgHel A carcinogen®] Aol JAEHE Aoz
e 3 B-glucuronidase ] |7z #Ap, Wvhz], "HAF
2o HxFEY & & ebl R slom ARle}
S 5EE Ao A el 53] 4T

S gdel A 29 A7kg HEH 77 AdHFig
1). ©]Z& Bifidobacterium spp.9t C. perfringens ©]2]¢]
B-glucuronidase & H-u|3h= ¥ Y5z o] U=
Zog AY2gc) w3 p-glucosidase &7ke] 74+ &
A2 AzLel o] AlEA AAFEEL] At dE
TR U AAFEEE 27 9A Vet e
o, 53] A ule] FeE vyl A vehtA|
Akl ol o] EaE Rulsk: 9 A&H 1 FF
Eol dirEe de B G AEY TREAel 43t
FEOEE Ao AztEckFig 2). AW FaiEe
shiql indole®] okl F FEke R gz}
vl LstAY A Jelded ofsbel Axte] A9 19
A7E A9 HAEE 47 i 3).

a2 Yo\ 4 Bifidobacterium spp. & A FA
&3 C. perfringensS A F#|A17)E oAbl TFS

18

Indole concentration ( ;g/l)
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Fig. 3. Indole concentration in the culture broths of
the extracts from Caltha palustris, Doenjang, onion,
mustard and potato by using the human faeces as an
inoculum(ug/ml). A, B, C, D, E and F represent the
cultures with 1% extracts of comtrol, Caltha palustris,
Doenjang, onion, mustard potato
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pacel| 71229} gtEe) ol A 9] pHal 4 pHE
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dum3} C. perfringens] 5o F&& F= 2AE agar
diffusion method& 313F-& Alusldch olE FelA
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