S % B e skr(7) I TI7~728, 1994
Korean ] Nutrition 27(7) . 7171728, 1994

22 F7F ANATLY In Vitro B0l vX = A

L

*

*

)

ro
ool

i

L

IE [
FEE

Effects of Edible Herbs on the Growth of In Vitro Intestinal Microorganisms
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ABSTRACT

This stady was aimed to screen edible herbs which control the composition of intestinal

microflora. With in vitro experiments, we screcned the water or ethanol extracts of about 60
edible herbs and wild plants in terms of the inhibition activity on the growth of the harmful
Clostridium perfringens and growth promoting activity for the beneficial Bifidobacteria. The watcr
extracts of mugwort and small water dropwort inhibited the growth' of Clperfringens both in
agar diffusion method and broth culture. On the other hand, the watcr extracts of petasites,

mugwort, yellow day-lily and bitter cress have shown the promotion effect on the growth of

Bifidobacterium longum. In the culture test using human feces as starter, the extracts of the

above selecled herbs increased the population of Bifidobacteria and Lactobacillus while they

reduced the numbers of Clperfringens and E.coli.
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Table 1. List of the edible herbs used in this study

Korean Name

English name

Scienrific name
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St John’s wort
Leopard  plant
Broad shild Fern
Angelica

Orange stonecrop
Kkermwuk

Madder

Scll heal

Actinis Family
Angclica

Day flower

Todok root

Todok lecaf

Aster

Small water dropwort
Lychnis

Stonce rop

Angcelica tree

Udo

Matari

Mansam leal
Mansam rom
Butterweed, Horsoweed
Butterbur

Gooseloot, Wild spina
AMyungilyeup

ILady bell

St,Jhon’s work
Touch-me-not
Common goldenrod
Milk or sow rhistle
Bkl

Avens herb bennet
Salran crocus
Japanese mulberry
Fellon harb

Live [oiever
Japancse redpine leal
Sorrel, Dock
Solnarmul

Ficld horse tail
Mugwor, Worm woaocd
Sow thisde
Yakmomil

Japanecse dog’s Vide
Thistle

Yakssuk
Maxinowliczia tipica
Yongscolche

Yellow day-Lily
Dotted bell flower

Jebissuk

wild ginger
Flantain
Agrimony
Anise
Amaranth
Aster
Chwugchwugii
Arrowroot leaf
Priver

Yarrow

Caster bean leal
Biuwer cress

Staphvilea humalda DC

Ligularia Fischri(Led) Tures

Dvopteris crassirhizomia Nakai
Angelica dalurica Bentham ot Hooker
Sedum kanuschaticurm Fisher
Holileion Maximowio=i Kiiam

Rubiz cordiloliz L.

FPrunella vulgaris var. llacing Naka
Actinicliz argnna Planchon

Angelica acutlobs. Kiagawa
Commelinna commuris Linné
Codonopsis lanceolara Trauty.
Codonop:
Asrer spathulifolius Maxim
Ostericun Sicholdil NAKAIL
Lichris cogriato

s lanceolata Trauov.

Sedum sarmente surnn Bunge
Aralia clata Scemann

Aralia. cordata Thunb.
Parinia scabiosacfolia Fisher
Codonopsis philosula Naml.
Codonopsis philosula Narmf
Erigeron canadensis Linn
Perasites faponicus MAXIM

Chenopodiun album Lvar. conrorubrum Makine

Ang(‘]i('a urilis Makino

Adecnophora aiphyvila A DCovar japonica Hara

Hypermicum ascyron Linn
Impatien"s textori Miquel
Solidaga japonica KIAM
Sonchus oleraceus L.
Cvnanchum airanam Bunge
Geurnr japenicurn Thunberg
Crocus sativas L.

Marus bormfnels Kaondas
Arntermnisia vulgaris 1.
Potenlla freviiana

Pinus densiflors S, ot Z.,

d
Cralivry verurny var, asiaticun
Equiscturn arvense Linn
Arteyniisia princeps Pam.

Ixeris dentata MNakal

Heoutinyida cordata Phunberg
Eryrhronium japoricum Doecaisne

Rurnes crapsus Lsubsy

Clirsiurn maackii MAX

Artemmisia princegs Pam
Schisandra chinensis Baillon
Lactucs indica var  dracogrossa
Hemoroeallis aurandace Baker
Adenophora mriphylla var, japonica
Arternisia japeonica Thunh.
Asiasarum  hoterotropoides

Flanrage asiarica 1.

Agrimonia pilosa Ledeb, var, japonica Nakai

Pimpinclla brachycarpa Nakai
Amarantfius mamgossstanus L.
Aster scaber Thunbery
Connaus conrroversa Hemsley
Pucraria lobata Ohwi

Ligustivim Walicchil Franch var,
Achillea Sibirica LLEDEB
Ricirnws corrnmunis L.
Cardamine flexuosa Whithering,
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Table 2. List of strans used in this study

Bifidobacterium  adolescentis
Bifidobacrerium  bifidum
Bifidobacrerium infanus
Bifidobacterium longum
Clostridium perfringens
Escherichia coli

Lactobacillus acidophilus

ATCC 15703
ATCC 29521
ATCC 15697
ATCC 15707
ATCC 13124
ATCC 11775
KCTC 3131

Table 3. EGLF agar mediumn for maintenance of

anaerobic bactena

Lab-lemco powdc:r(oxoid)
Proteose peplone No.3
Yeast extract
NazHPQO,

Glucose

Soluble starch
L-cystine

Anti-form

Agar

0.1% resazurin

Liver extract

Fildes solution™

4% NapCO;

Distilled water

pH 7.6-7.8

2.1g
10.0g
5.0g
4.0g
1.0g
0.5g
0.2¢
5.0ml
17.0g
1.0ml
75ml
40rml
100m!
800ml

*One of components of Fildes solution, horse blood,

was replaced with cow blood

Table 4. Mediurn composition of reinforced clostri-

dial broth

Bacto-tryptose
Bacto-beef extract
Bacto-yeast exIract
Bacto-dextrose
Sodium chlonide
Soluble starch
L-cysteine hydrochloride
Sodium acetate
Bactlo-agar
Distilled water
pH 7.6

10.0g
10.0g
3.0g
5.0g
5.0g
1.0g
0.5g
3.0g
0.5g
1000ml

Table 5. Medium compositon of modified EG

broth

Beel extract 2.0g
Proteose peptone No.3 10.0g
Yeast extract 5.0g
NayHPO, 4.0g
Soluble starch 0.5g
Glucose 15g
L-cysteine 0.4g
Silicon antiloamer 0.25ml
Tween 80 0.5g
Disiilled water 1000ml
pH 7.6-7.8

A7 GF o] vk g 174 FFst] Er)FHe R
37Ol A 24~48A)3F wl oF26) 8 A] 600nmol A O.
D.(optical densiy) 2 FA3td T HEAHNE
ZAEHE T, obe® A AT A pHAS A
=2 I A&EH 595 2g SHYIA G

6. Sltit HEO| L8t in vitro "7t AME

A28 S5 B9 FEE g1 Fo Y
o 7 1pfe = 5 AE T2 modified EG brothol
25% [ET F 37C F7|oA wiFsHA 12,
24, 86, 48 Ao A4 (colony forming unit 5
ch/mDE &3}t 2HL Sampling® & ¥i=2
HAEo ARSI o, A Ao H7tE ZF A8
&2 F5E 05%(wh)olUth

FHg7147 HEWAZE BL(glucose-blood-li-
ver) 9| A, Bifidobacteriax= BS( Bifdobacterium sclec-
tive) 8} A1, Lacrobadlluse LBS(Lactobacillus selctive,
BBL)H A, Clperfringens= NN(Ncomycin-Nagler)
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Table 6. Effects of the juices or ethanol extract of  Japanese red pine — n n
edible herbs on the growth of Clperfingens  sarrel n n n
and Ecoli by agar diffusion method Solnamul n a
Test _organisms Ficld horse tail n n
Sample CL E.coli ‘Worm wood,
perfiingens mugwort - n n
Juices  ethanol  ethanol Sow thistle n n n
extract  extract Yakrmomil n n —— =
Stjohn's Wort * - - Japanese dog’s Vide n n - ——
Leopard plant n - - Thisde n n
Broad shild fern n - - Yakssuk n n
Angelica a 1 n Maxinowiczia tpica ++ - -—
Orange stonecrop n Yongseolche n n -
Kkemwuk n n n Yellow day-Lily n n n
Madder n - - Dotted bell flower n n n
Self heal n n - Jebissuk n n n
Actinis famnily n T - wild ginger n n n
Angelica n - Plantain n n n
Day flower n n n Agromony n n n
Todok leaf n n Anise n n n
Todok root n n Amaranth n n n
Aster n n n Aster n n n
Small waterdropwort ——— n - Chwugchwugii n n —
Lychnis - -= n Arrowroot leaf n n n
Stone crop n - n Privet n n n
Angelica tree n n n Yarrow n n
Udo n n - Casterbean leaf n n n
Matari n n n Bitter cress n n n
Mansam leaf n n n *— > weakly inhibited(diameter 7-9mm)
Mansam toot n n - — — ! strong inhibited(diameter 10-14mm)
Butterweed n n n — = — ! very strongly inhibited (diameter over
Butterbur + n n 15mm)
Goosefoot n n n n:no effected
Myungilyeup n n n + 1 weakly promoted(diameter 7-9mm)
Lady bell o n n ++ : strong promoted(diameter 10-14mm)
StJhon’s Work . " n a +++ I very strongly promoted(diameter over
Touch-me-not n n n 15mm)
Common goldenrod n n -———
Milk or sow thistle n n -——
Beckmi n n -
Avens herb bennet n n n
Safran crocus n n
Japanese mulberry n n n
Fellon herb n n n
Live torever n n n
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Table 7. Effects of the water extracts of some edible
herbs on the growth of Clperfingens in
broth culture

Sample Growth*

Small water dropwort
Lynchnis

Japanesc red pine leaf
Mugwort

Dodok

*n I no effected

=~ 1 0.D. for sample/O.D. for control ; 0.9—1.0
—— 1 0.D. for sample/O.D. for control ; 0.8—0.9
——— 1 0.D. for sample/O.D. for control ; 0.7—0.9
———— 1 0.D.forsample/O.D.lorcontrol 3 0.6—0.7
0.D. at 600nm
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Table 8. Effects of the juices of edible herbs on the
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Table 9, Effects of the juices of some edible herbs

growth of vanous Bifidobacteria by agar dif- on the growth of Biffongurm n broth cul-
fusion method ture
i Test OTZanisms ‘ Growth
Sarnple Bif. Bif. Bif, Bif. Sample
adoleseents bifidurn infants longum O.D pH clrop““‘
St John s Worr n n + n .
Leopard planr n n ] 11 Dodok root n +
Broad Shild Fern 1 Ix n n Lychmis + +
Angclica n n 1 n yehms
Oranige SIOCCTOR I I n n Mansam oot n -+
Kkemwulk n n n n
Madder n n +++ + Butterbur +++ ++-+
Self heal n n n n
Actinis family n n n n MUgWOI'l + 4+ ++
Angelica n n n n .
Day flower n h 44+ n Yellow day-Lily +++ +++
Todok lcaf n n + n .
Todok root n n + + + b3 Aster + +
Ascr n n + n Bitter cress ++ ++
n n n -+ v . -
Ly‘glfj‘r"l_l’;w“ - _ s N *nlno effeced
Stone crop n n n u + . 0.D. for sample/O.D. [for conwol 3 1.0-1.1
Angclica wee n n n n . .
Udo n n n n ++ 1 0.D. for sample/O.D. for control 3 1.1-1.2
Marard d . .
Mo Toaf o - » n +++ 1 0.D.forsample/O.D forconuol 5 1.2-1.3
Mansarm root n n + + n .
Buuerweed n n + 4+ n 'O'D' a 60011}“ . .
Burtterbur n n n + F+ “*oH drop of medium after 24hr—incubation
Gooscfoot n n n n . . .
Myungilveup n n n n + <15 ++ 01590 ++4+ 120
nLady bell -+ — + -+ n
SLThon's Waork n n n n
ggj‘ﬂ:‘\g;:""ot n n n " Table 10. Fffects of the juices of some edible herbs
Eodenrod - i " " on the growth of Lacacidophilus KCTC
1 or "sow
thisde n n " n 3151 in broth culture
Begkmi n n n n
Avens herh Growth
benner n n n ? Sanple
Safrun crocus n n n n 0D PH drop“*
Japancse mulberry . — — — - + - ==
Fellon herb n n -+ n Dodok root + +
Live forcver — — n n
Ja.pa:fcsc redpine n n 4 “ Ly(‘hnis + +
)
Sorrel n n n n Mansam toot + 4+ -+
Solnarnu] n n n n
Field horse il n 1 n n Butterbur + +
Mugwort n n -+ + -+ +
Sow thistle n n + + n Mugwort + +++ + 4+
Yakmerrnil n n n n
Jaizzg‘:': dog’x n n n " Yellow day-Lily ++ ++
;ﬁsﬂck n n A u Small water Dropwort + ++
ESLIK n n n
Ma;d_::_)wiczia + _ N + Bitter cress +++ ++
L\pl .4
;’c'lll'lgscorl)du'ul n n -+t N "+ L 0D for sample/O.D. for conwol ¢ 1.0-1.1
cllow Day-Lily n n n . : }
Dotted bell flower n n + n ++ 10.D. for sample/O.D. for control 3 1.1-1.2
chbissuk n n n n . . .
"\/Nndbgingcr n - n n +4 4 1 0.D. for sample/O.D. for control 3 1.2-1.%
zg;’oﬁgny o o n n ++++ 1 0.D. for sample/O.D. for control ¢ 21,3
Anise n n n n D. at 600
Amaranth n n + + 1 O at 60 “_”1 i . i .
g;rcr n n ++ 1 ++ “*pH drop of medium afier 24hr-incubation
wugchwugii — n + + 4 . . . S
Artowtoor leaf n n n " + 415 + 411500 4+ + ::7‘_)“0
Priver n n n n
Yarrow n — n 1n
Casterbean leaf - : O o F A= -
Bitter cross n n n 2 Bifdobacteria®) AH& EAAI|E LA EA=

% — 1 weakly inhibired(diamerer 7-9rmm)

! swong inhibited(diameter 10-15num)

: very srrongly inhibited(diamewy overl Gnm)
n i no effecred

+ ! weakly promoted(diamerer 7-9mm)

2 1EE AAS EFaShAst

2 Uro] 77} o] FojR 1

“+ + I strong promoted(diamicter 10-14mm) polyphenal 3}3HE-28029) ol abo] Z2Z B30 =)
+ + - I very strongly promorcd(diamerer over 15mnd / - B
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Fig. 1. Changes of feces microflora in the cultivation with the juices of butterbur. vellow day-lity and bitter

Cress.
Control(No addition)
Butterbur(0.5%4)

Yellow Day-Liv(0.595)
Bitter cress(0.5%)
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Fig. 2. Changes of feces microflora in the cultvation with the juce of small water dropwort.
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Fig. 3. Changes of feces microflora in the cultivation with the juice of mugwort.
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