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Table 1. The species of Helicobacter and natural host.

Species Natural host Urease Habitation

- pylort human © S embrane

H. mustelae ferret + gafr?gfntr)r;gﬁgus

. el dog. ca ¢ s mucos

H. nemestrinae  pig-tailed macaque monkey + gaiﬁg?ﬂg}gggus

H. acinonyx cheeth + gafrtlreifmr)r;grclgus
. muridarum mice, rat " muceus membrane
H. cinaedi human, rodents - interffjerrlr?b?:rl\izous
H. fenneliae human - mterffier;r?biglrllzous
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I
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H. cholecrystus hamster - gallbladder
H. pametensis wild birds, pig, cat - ga;ﬁ?ﬂggggus

H. rodentium

mice

gastric mucous
membrane
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Chamomiilla recurita, Corzya albida, Origenum vulgare, Stachys

rr

pylori ¥¢+24<& MIC
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ofr

H I % Anthemis melanolepsis,

alopecuros 5 5%2 2 FEE2 MIC7I 0.625mg/mLE ¢33 F4S

ERES

ol

HEbdH T B iE Nostro §[77]2 ol&elot A9 17F9

"ol 10mg/mL, AL} A7 5mg/mL, XAz, 7teltE, e,

Z2ge|A, 7t I A, 22utE], Molxl, Weld, Adl, Helot=zel

El22A 1170 F&E0°] 1.25mg/mLojern Tyl olE|23+= 0.3mg/mL

H. pyloridl S8 A d-& 2t

Ibrahim &[79]2 m7]2a® X Go AMAStE Sapindus mukorossi?t

Rheum emodi TEE9% H. pylori ¥F+248<S ZAstRed F FEES
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123mg/gdl Amt=2 H pyloricl ®H3 MIC7t 10.0mg/mLojglem W=
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trisulfide), DATTS(dially tetrasulfide)”t H. pyloriol Wt 2 FFEA4 S
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Fig. 1. The fruits of Schizandra sp.
A: Kadsura japonica (‘& 20| &})
B: Schizandra chinensis (2.1] })

C: Schizandra nigra (% 20| &)
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. 218 2 =9

= Addol A& 188F Y AL FEE2 THUHT L RIC I
AT 4olA EdEol Aol A& H(Table 2-4).
enE 2 4aA TAdgolA dxdE AH XS FUSA 50C ==

>
il

oA AXRAZ F EH 7] (HMF-340, Hanil, Korea)2 E 435l & &

2) A%}

FZo] Agg A FH(EtOH)S e F 4 #of(F)(Korea)oll A, dichloro
-methane(MC), ethyl acetate(EA), hexane(Hex)2 SK chemical(Korea)ol
A st et Paper disceE Whatman(England)Ate]l 6.0mm-& AA discs
£, filter paper= Advantec(USA)Y A &<, MPLC ¥ HPLC &uwi& JT.

23199t 7|l BEAo AE£H RS

ol
Tt
fifo
>

Baker(USA)A} HPLCS E

Sigma(USA)ALS] Al &= AR&stAH.

3) AHE4F 9 viR

Agol AT FFE 9, AolXZ AY AAFY H pyloriz M EEF

£ ATCC 435045 At&3tdtt. HiXl= Trypticase Soy Agar(TSA)<}
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Trypticase Soy Broth(TSB) (BBL, Becton Dickinson, MD, USA)E A& 3}
Rom agardl= 5% sheep bloodE H7istel Az W7 24E
FAAAF7] f5to] 10% CO2 incubatorol Al 37CE 48417t ui &5t

Incubatore] SE5= T4 95% oA o2 K25}
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Table 2. Lists of 95% ethanol extracts of 55 medicinal plants used for

antimicrobial experiment.

Korean name Botanical name

Sorbus commixtaKoehne

7FAl @ 7+ 1] Acanthopanax senticosus
% Zingiber officinale Roscoe
A = Cinnamomum cassia Blume
aFgol Wasabia koreana
T 71 A Lycium chinense Miller
FER Inula britannica var. chinensis
=R Symplocos chinensis for. pilosa
TE£35T Isaria japonica
et Salvia miltiorrhiza
=g A Angelica gigas Nakai
o = 1 Areca catechu L.
Bl = Coculus trilobus
EQ Prunus persica Batsch
=t Pyrus pyrifolia
Tz Cordyceps sinensis
S Pyrus uyematsuana
%
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Chaenomeles sinensis (Thouin)
Poria cocas Wolf.

Poria cocos

Rubus coreanus Miquel

Torreya nucifera

Glacial Clay

Morus

Artemisia capillaris

Japanese persimmon

Hydrangea serrata for. acuminata
Rehmannia glutinosa Libo
Acorus gramineus

Opuntia ficus-indica var. saboten




Table 2. - contineud

Korean name Botanical name
AURE(E7]) Pinus densiflora (stem)
ALE(Y) Pinus densiflora (leaf)

St Phlomis umbrosa

= X% Rehmannia glutinosa

A H & Portulaca oleracea L.

ZHrS Marrubium vulgare

oA = Houttuynia cordata Thunberg
Q 7t Acanthopanax sessilifforum Seeman
LT Alnus japonica

2m = Schizandra chinensis Baillon
@ A v A Coriolus versicolor

2 Polygala tenuifolia

HAeEE Valeriana fauriei

Adx Opuntia humifusa

27 = Cichorium intybus

# Pueraria thunbergiana

EAZ Bupleurum falcatum

2 &0 Fatsia japonica

[ Pleuropterus multflorus

el )l Sesamum indicum

3 Carthamus tinctorius

27 Astragalus membranaceus
24 Phellodendron amurense Ruprecht
Ha Scrophularia buergeriana
83 Rhodiola rosea
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Table 3. Lists of 70% ethanol extracts of 73 medicinal plants used for

antimicrobial experiment.

Korean name Botanical name
At Solanum tuberosum

= Pinus densiflora (pine resin)
o Sophora flavescens

% Teucrium veronicoides

ki Cinnamomum cassia Blume
o Testudinis Plastrum

R Rosa laevigata

=2t Raphanus sativus L.

= Codonopis lanceolata-

3 Eucommia ulmoides

L Japanese wistaria

5 Aralia contientalis

7HE Sorbus commixta

2 Ephedra sinica

Bx Rhododendron brachycarpum
o Codonopsis pilosula

] Paeonia suffruticosa Andrews
7HAl 7} 5] Acanthopanax senticosus for. inermis-

Ledebouriella seseloides
Paeonia japonica
Dolichos lablab L.

rE Y of
o
ol

ox mx o orxorx x> x> 4E JE o B oo 22 8 O ok oo 4o T oo X g koo o
40 4

& A Torilis japonica

il Amomum xanthioides Wallich
275 Rubus crataegifolius

AL Crataegus pinnatifida

SR Cornus officinalis

x4 Zizyphus jujuba Miller

= Acer tegmentosum Maxim.
e Atractylodes japonica Koidzumi
7148 Viscum album var. coloratum
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Table 3. - continued

Korean name Botanical name
ALE(Y) Pinus densiflora (leaf)
A HE 1] Ailanthus altissima (bark)
%A Equisetum hyemale
S3 2 Pinus densiflora Sieb. et Zucc.
47 Equisetum arvense
Al Diospyros kaki
of 7} Al L} 7 Robinia pseudoacacia
ol Artemisia princeps Pamp.
RASAS Alpinia officinarum Hance
SEgA Kalopanax pictus (bark)
374 Cirsium japonicum var. ussuriense
A xS Nelumbo nucifera Gaertner (seed)
d Nelumbo nucifera Gaertner (leaf)
A3} Nelumbo nucifera (stamens & pistils)
<-4t Zea mays (Corn silk)
1 Acyranthes bidentata Blume
=3 Ulmus macrocarpa Hance
3 Ulmus davidiana var. japonica (bark)
ol 7| Alpinia oxyphylla Miquel
15 Lonicera japonica
o143} Panax ginseng (flower)
A Artemisia capillaris Thunberg
Az Lithospermum erythrorhizon
P Pinus koraiensis (leaf)
LR E7] Pinus koraiensis (stem)
A= Grifola umbellata
= 2} ok Paeonia lactiflora Pallas
A 2 Citrus aurantium Linne
R+ A} Hovenia dulcis Thunb.
Rk Citrus unshiu Markovich
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Table 3. - continued

Korean name

Botanical name
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Gastrodia elata

Gardenia jasminoides for. grandiflora

Cuscuta japonica Chois.
Bupleurum falcatum
Scrophularia koraiensis
Taraxacum platycarpum
Helianthus annuus (seed)
Elsholtzia ciliata

Trigonella foenum-graecum
Scutellaria baicalensis Georgi
Foeniculum vulgare
Schizandra nigra
Siegesbeckia orientalis
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Table 4. Lists of water extracts of 60 medicinal plants used for

antimicrobial experiment.

Korean name Botanical name

7HA1 Q 7t 3] Acanthopanax senticosus

&= Chrysanthemum indicum

A 1) Cinnamomum cassia Blume

T 71 2 Lycium chinense Miller
TEHF Abies koreana

TEX Inula britannica var. chinensis
=R g o] Hericium erinaceum

=5 Hepatica asiatica

L Symplocos chinensis for. pilosa
= 2t Camelia sinesis

TEEFTAX Isaria japonica

HHEHE Maackia amurensis

=g A Angelica gigas Nakai

=R Codonopis lanceolata

TR Cordyceps sinensis

T2t A] Platycodon grandiflorum

=g Aralia contientalis

5 Eucommia ulmoides

=5 Vaccinium uliginosum

2 A Vitis coignetiae (seed)

o g Fagopyrum esculentum

=1 Chaenomeles sinensis Koehne
=2 A Chelidonium majus Linné

o = Poria cocas Wolf,

=24 Rubus coreanus Miquel
52 Adonis amurensis

AHE & Artemisia capillaris

AbHE 2 Saururus chinensis

H4EZ Panax notoginsengs (root)
e Atractylodes japonica Koidzumi
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Table 4. continued

Korean name Botanical name
AR = Rehmannia glutinosa Libo
A= Acorus gramineus
A Opuntia ficus-indica var. saboten
a5zt Camelia sinesis (Jeju island)
4 H & Portulaca oleracea
= Hydrangea macrophylla for. otaksa
=2 Rehmannia glutinosa
&4 s} Marrubium vulgare
oA = Houttuynia cordata Thunberg
Q 7t Acanthopanax sessilifforum Seeman
B Alnus japonica
& A H A Coriolus versicolor
3 Polygala tenuifolia
=3 Ulmus macrocarpa Hance
AR xR Leonurus sibiricus
Az Glycyrrhiza uralensis
ALoEE Valeriana fauriei
R+ A} Hovenia dulcis Thunb.
7ol Plantago asiatica
2} 7} A Inonotus obliquus

ol

Cnidium officinale
Thuja orientalis L. (leaf)

W e
1E
e

Pueraria thunbergiana

E AL} Cuscuta japonica Chois.
It 4 0] Fatsia japonica

sl 2 Pleuropterus multflorus
83 Rhodiola rosea

=3} Carthamus tinctorius
AR Euonymus alatus

271 Astragalus membranaceus
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Schizandra chinensis Bailon.

(2,5009)
I

Reflux with EtOH 4hr ( x3)

EtOH extract Residue

(988g)
I

suspended in H,O, MC:H;0 (1:1)

MC fracion Aqueous layer

(216.59) I

EtOAc:H,0O (1:1)

EtOAc fraction Aqueous layer
(425.8g) (124.69)

Fig. 2. Scheme of extraction and solvent fractionation of ethanol

extract from Schizandra chinensis Baillon.
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3. Microbiological assay

1) Paper disc method

|31tk &, H pylorie 5% sheep bloodE 713 TSAoIA 37T, 484
7t B gAY F colony 1M Zo]2 TSBol #EMsto] 1.0 x 10° cfu/mLe &
T2 543 188F 2 dA A ethanol/water FEE2 1mg/disc
E82 "WdE paper disc (6.0mm diameter and 1.0mm thickness,

Whatman AA disc, England)ol 531 308 ol4 W x5to] #HEAIZ o}

o

ol disce2 oF FHH 0.lmLs FU} F spreader2 LA Z
5% sheep boold7t H71"E TSA plate EEW flol Eo} 37T CO:

incubatoroll A 48417t &< vl 4ER el I F disc Y2 inhibition zone

off
ue

Loz, Founx FEEN FHEEL 1, 3, 5mg/discd] vEE 92}

Al7

3
ot
=2

ife)
>

st FH o2 EAE{E. WRXFLCE ethanolE 22 Hi =z

i
>
ek
ofo
ol
Qo
32
i

A7 discet H. pylori @A A Q) amoxicilling &A% disc

2) Minimum inhibitory concentration(MIC)

N\
o
_O'L
>J.L
AL

=R

rok

FH A A8 5 E=(MIC)= broth dilution method[115]2
test tubeol] TSBE 990uL% EF35t1 AEE ©Yd 5% (2,000 - 3.90
ug/mL)7t EJ£ 2 two-fold dilutionat%i . mle]l wjgFatol 1.0 x 10° 9

SEE AT H pylori 10uLE F7tsto] 37C2 CO2 incubatorol Al 48
Azt B B Yget & 5% sheep blood7t E7HE TSASl 100uL? &3 =

= & jA] 37C9 CO; incubationoll A 48417t F<QF vl 43P} &tdog
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ol
Qi
bats

2
b E Az

r

100Col A 308, 1A &
Z 0] paper dice method®

AR
o

£ 0]
o
=

3) Thermal and pH stability
78 517
1, 3, 5mg/discE & &
o

+ 9
S 0.1N HCIZ 0.1N NaOHZE ethanol&

X84
z

HPLC (High pressure liquid chromatography)+ Agilent 1100 series&
flow rate 0.8mL/min, &

Eclipse XDB C-18 (4.6 x 250mm, 5um, Agilent, USA)= A}-&35}ict.
60= ¢ 100%=

7 g2 254nm,

=
=

4. HPLC analysis

TFA/1L DWZ& acetonitrileZ

AFS35191 1 UV detector
uv

o
=4 &me 0.05%
gradient 3}QITt.
MPLC (Middle pressure liquid chromatography)= Blchi system (Bchi
Ag e
= 0.2, flow rate 10mL/min©] 3} o0,

5. MPLC analysis
pump manager C-615, Blchi pump module C-605, Blchi UV monitor
fraction collector C-660, Switzerland)=

+

C-630, Buchi
=74 uZE 254nm

detector =
H2 C18 coating-RP-18 open column (Blchi, Switzerland)< At-& 3%

Z



o, 2480 = methanol2 7A17F < 5% A 55%7EA], 1A]17H&<Q 55%0]

A 100%7t A gradient &}t

NMR& 400MHz FT-NMR spectrometer (Bruker DPX 400MHz,
German)o & &7A35t 1, MS= Mass Spectrometer autospec M363
series (Micromass, Euroscience, Manchester. UK.)E ZF3 sttt ol
N;E nebulizing gdasZ AF&3t111  source blocki®t desolvation
temperature= 150 % 250CE ZZ4 {ASAUAE. Masse] xAE
electrospray  ionization & & A cone volatage rampE 10-50V;
acceleration lens potential 0.5kV; scan rate 0.4 scan s ', multiplier
voltage 650VIH. ZHtHew A dAdsTol o] 2aE E435HA

=3
7. Urease A3l &4 ZA
1) X-Urease XA
TSBol ®iYE H pyloriez 110 xg& Y4HE2l (Union 55R, Hanil,
Korea)stod wizlet #AE weletdtt. £el® #+AE phosphate-buffered

saline (PBSE: 8mM NaHPO4, 1.5mM KH;PO4 137mM NaCl, 2.7mM
KCl, and 2mM EDTA, pH 7.4)ol @& A]7|

fd

28] M A% thE 4TColA 5

=%t sonication A7 ¥, 300 xgollA 1027 Bty 45T 2a
3to] -ureaseE Ez| 5%}
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2) Urease A3l 84 42 ZAAE assay

Urease Asl &84 urea2FEH WEH 4 EL o7l phenol nitroprusside
9} alkaline hypochloriteo] 23]l indophenol2 A EE U4 A=
assaygs W@t o3 Zo] EA3%rt. &, urea(H.NC=ONH;) 1& &}
E(H20) 18271 ureaseo] 298l ammonia(NHs) 2822} CO, 122 n}

ks

urease

H,N_ _N l HO_ O HI{H
2 2 * H. _H S
RIS i Gl
o] 2 0 H

2

urea ammonia

o371 A A ammonia(NHs)= sodium nitroprusside(Na,Fe[CN]sNO)

Zojo]  osl  phenol 2& 9 alkaline hypochlorite®}  HF-g38] A

olo

indophenol 1225 FATF. ole} £ wgol s 4= indophenol

2 ammoniad % Hu|zEsdzz gAML HeElWE  indophenold
500nmol A FFE=E AW LA ammoniad FE FAE £ A= B

AQl whyol Hrt

0.5M potassium phosphate buffer(pH 7.5) 10uL, A& FEE
(Img/mL) 10uL®} X-urease solution 20uLE 37ColA 5&2Z
preincubation A7l ¥ 0.5mM urea solution 40uLE 7}3to] 37ColA 20
&%t incubation % Tt} phenol nitroprusside reagent 1mL<el alkaline
hypochlorite 1mLE 718l YU 2Z oA 3087 /E-SAIA Aseol Al &%

EE 546t Aol met % AslZHdo2 E4tstdin[116].



Ac— Ac’
As: AR FEES AT BEWSAY F3E
As" As? G4ANE ARA T4E AT vEAd 3=
Act AR FEES F7stA &2 2EHSAY F3 =
Ac: Ace] E4ME AWy 42 AT BEAY FXE
A2 urease inhibitor2 FHA2E A& 5= acetohydroxamic acid

(AHA) (Sigma, MO, USA)E U4 HHRFOE A &35t 7 ANE v sy
g

A

a2, A fF94E AFE7l A 4 sEEE ne 33 ol 4

ot ¥ 2UERE Fd 2FELAE AR,

8. H. pylori & A A 4 XA}

1) 3879 &=

Ay Y Bz AEI A¥Y EAL heparin Al on
Fairbank S[117]o] 71&% Wrog Byt &, 4TolA 300 xg&
1027 dAagalstad @85 AAsUE. Add AEFLE 4C, pH 749
PBSE®} dErsto] 7hRgA nwl
= HEH 4% o] gotA wi7ix 33 o4 ®mtEsty wf HA4dE= Bt

Aol Hotdm 7t R Al A sto M

%
-
lo
rfo
r°
fllo
o
N
ol
ol
32
v

2) 3¥FE o] &3 Hemagglutination assay
fiet 2ol A=y AEF= PBSEY 2%(w/v)7t EHES HEreto] A

Aqct118]. REF} H. pylori NS

oot
ol
ol

ool

F-§ A HE-E 9] positive control2
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negative control2 Ab-&
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1. 23 2 1%
1. 188% 9 A Mka 2220 FJ7 A A

95% EtOH F£ & 55%, 70% EtOH FZE&E 73%, B F£E 60, =
188F 2 AAdax FTEEZ AIESIYd H pyloridl Hid FFEAHL X AbS

Gom O ZWME Table 5-7o YEINR et HALE=Z(V. fauriei), 7] ZH(S.

chinensis B.) 95% EtOH FZE, 20| x(S. nigra M.) 70% EtOH &
&, Y& (P, notoginsengs) & FEEIANA Z4Z 10.0mm, 8.0mm, 9.0mm,
9.0mm<] inhibition zoneo] FJE R JAXNE(A capillaris T.), AT
Jjaponica), =21l (P. suffruticosa A) 70% EtOH FEEoA 75mme <3t
inhibition zoneo] &< & %It}

Bae &[67]2 &9 isoflavones % aglycone, irisolidone, tectorigenin,
genisteins ol H. pyloriol TH4F 37 At B8R0 Park 5[73]2 of
dol H. pylori A5 AAsF i Bset. deidt & dAFolA FH(r
thunbergiana) 95% EtOH F£E, E FE£E1 oy 70%(A. princeps Pamp.)
EtOH FE£E2 Img/disc 5 Al H pyloriol thgh inhibition zoned &

o[A AU ole AMA A7, FE FHA, AlF AE&H = § o= 24

g, A4S dA 24 B FHALEFE(V faurie)[119], 2PIRH(S.
chinensis B.)[107], VX% (A. capillaris T)[120], AF& &H(T. japonica)[121], =

il (P, suffruticosa A)[122] 52 1 R AEE9 &+ 2 & a0 of

et
rO
-

0ol BuEo glo & AFolM YEbd H pylori A5 JA 24
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Table 5.

medicinal plants.

Anti-H. pylori activities of 95% ethanol

extracts of 55

Korean name

Botanical name

Inhibition zone

diemeter (mm)

7HAl & 7} 4
1%

7 =
aFgol

71 &

ot 2 B
-0

ofe T

¢

8=

O o Mr M omx wH oo

T
_=

me oft mt f oR X ot rILorfr b ool

d
—_

o oo
Ho P

T oo o E o
e Tooh XN ofr o i BN O ofw
# o N ol

N
A

N

M 2% o 2 X o oL
WX Ay o0
el ol

o o
2

Acanthopanax senticosus
Zingiber officinale Roscoe
Cinnamomum cassia Blume
Wasabia koreana

Lycium chinense Miller

Inula britannica var. chinensis
Symplocos chinensis for. pilosa
Isaria japonica

Salvia miltiorrhiza

Angelica gigas Nakai

Areca catechu L.

Coculus trilobus

Prunus persica Batsch

Pyrus pyrifolia

Cordyceps sinensis

Pyrus uyematsuana

Sorbus commixtaKoehne
Chaenomeles sinensis (Thouin)
Poria cocas Wolf.

Poria cocos

Rubus coreanus Miquel

Torreya nucifera

Glacial Clay

Morus

Artemisia capillaris

Japanese persimmon
Hydrangea serrata for. acuminata
Rehmannia glutinosa Libo
Acorus gramineus

Opuntia ficus-indica var. saboten

N
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Table 5. - contineud

1)

Korean name

Botanical name

Inhibition zone

diameter (mm)

PSEYES
AL (%)
s

=28

4u 8

Pinus densiflora (stem)

Pinus densiflora (leaf)
Phlomis umbrosa

Rehmannia glutinosa
Portulaca oleracea L.
Marrubium vulgare
Houttuynia cordata Thunberg
Acanthopanax sessiliflorum Seeman
Alnus japonica

Schizandra chinensis Baillon
Coriolus versicolor

Polygala tenuifolia

Valeriana fauriei

Opuntia humifusa

Cichorium intybus

Pueraria thunbergiana
Bupleurum falcatum

Fatsia japonica

Pleuropterus multflorus
Sesamum indicum
Carthamus tinctorius
Astragalus membranaceus
Phellodendron amurense Ruprecht
Scrophularia buergeriana
Rhodiola rosea

: not detected
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Table 6. Anti-H. pylori activities

medicinal plants.

of 70% ethanol

extracts

of 73

Korean name

Botanical name

Inhibition zone

diameter (mm)

ot

oft
roox o o N 0 T ofy

LN = == W =}

N

N

> El o T O 1
to

N

N

> > 2 JE o
B rC ox rEl X of
XN 2 18
40 T
-

£ g0 do T

ox mxorxorx oo
oo A 2w
AL}

N
ox

Solanum tuberosum

Pinus densiflora (pine resin)
Sophora flavescens

Teucrium veronicoides
Cinnamomum cassia Blume
Testudinis Plastrum

Rosa laevigata

Raphanus sativus L.
Codonopis lanceolata-
Eucommia ulmoides
Japanese wistaria

Aralia contientalis

Sorbus commixta

Ephedra sinica
Rhododendron brachycarpum
Codonopsis pilosula

Paeonia suffruticosa Andrews

Acanthopanax senticosus for. inermis-

Ledebouriella seseloides
Paeonia japonica

Dolichos lablab L.

Torilis japonica

Amomum xanthioides Wallich
Rubus crataegifolius
Crataegus pinnatifida

Cornus officinalis

Zizyphus jujuba Miller

Acer tegmentosum Maxim.
Atractylodes japonica Koidzumi
Viscum album var. coloratum

D
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Table 6. - continued

Inhibition zone

Korean name Botanical name diameter (mm)
AHE(H) Pinus densiflora (leaf) -
L i Ailanthus altissima (bark) -
< Al Equisetum hyemale -
S Pinus densiflora Sieb. et Zucc. -
A = 7] Equisetum arvense -
Al Diospyros kaki -
O} 7} A L2 Robinia pseudoacacia -
off &3 Artemisia princeps Pamp. -
7 Alpinia officinarum Hance -
Arrga Kalopanax pictus (bark) -

o
a9

N XN X N N XN 000 0 HJodo o for2 r2 2 o
BN o T B ook oo NOEL U om) pE o 5O X oY
M o

Cirsium japonicum var. ussuriense -

fo AU

Nelumbo nucifera Gaertner (seed) -
Nelumbo nucifera Gaertner (leaf) -

2

Nelumbo nucifera (stamens & pistils) -
Zea mays (Corn silk) -
Acyranthes bidentata Blume -

Ulmus macrocarpa Hance -
Ulmus davidiana var. japonica (bark) -
Alpinia oxyphylla Miquel -
Lonicera japonica -
Panax ginseng (flower) -
Artemisia capillaris Thunberg 7.5
Lithospermum erythrorhizon -
Pinus koraiensis (leaf) -

4o o
N Eo
~

Pinus koraiensis (stem) -
Grifola umbellata -

12

Paeonia lactiflora Pallas -
Citrus aurantium Linne -

N
2L

Hovenia dulcis Thunb. -
Citrus unshiu Markovich -
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Table 6. - continued

1)

Korean name

Botanical name

Inhibition zone

diameter (mm)

fm

Fl

ol

M o nx

71 &

[
o)

e to o off hu Jo T of et
=} EL
>

o o o ol fof o

Gastrodia elata

Gardenia jasminoides for. grandiflora

Cuscuta japonica Chois.
Bupleurum falcatum
Scrophularia koraiensis
Taraxacum platycarpum
Helianthus annuus (seed)
Elsholtzia ciliata

Trigonella foenum-graecum
Scutellaria baicalensis Georgi
Foeniculum vulgare
Schizandra nigra Max.
Siegesbeckia orientalis

: not detected
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Table 7. Anti-H.

plants.

pylori activities of water extracts

of 60 medicinal

Korean name

Botanical name

Inhibition zone

diameter (mm)

7HAl 273
23

A
7712

T

%ol

2 H oofl P
L
1

I o
o ofy
_o'_[v‘
P

o,
2

o A4 o Fooft ool TLoAr A b b koo
b

=
x

DI A - - S
XNool 2t

>
Ao o [T ool E2op® Hu R oofe mt T oofe U A omu M 0 M Hu Huomo

42 ot peoy P

> o> o
AL

Acanthopanax senticosus
Chrysanthemum indicum
Cinnamomum cassia Blume
Lycium chinense Miller

Abies koreana

Inula britannica var. chinensis
Hericium erinaceum

Hepatica asiatica

Symplocos chinensis for. pilosa
Camelia sinesis

Isaria japonica

Maackia amurensis

Angelica gigas Nakai
Codonopis lanceolata
Cordyceps sinensis
Platycodon grandiflorum
Aralia contientalis

Eucommia ulmoides
Vaccinium uliginosum

Vitis coignetiae (seed)
Fagopyrum esculentum
Chaenomeles sinensis Koehne
Chelidonium majus Linné
Poria cocas Wolf.

Rubus coreanus Miquel
Adonis amurensis

Artemisia capillaris

Saururus chinensis

Panax notoginsengs (root)
Atractylodes japonica Koidzumi

1)
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Table 7. continued

1)

Korean name

Botanical name

Inhibition zone

diameter (mm)

Y
NN

ot X oX b ol

oldt

ofr
—_

ox L XN i T i O o

B

I

XN oM
El

N
R
o

A

o X
N P P EL

el

N
A

N XN © dore rfoto o oy A B omxox o ook
fo o

2

+
N

<

1z
e

S
Kk
N
5

)

ofd ot of opf Oob mfl Hm Yk
o e 4
A ™ fo
-

N

Rehmannia glutinosa Libo
Acorus gramineus

Opuntia ficus-indica var. saboten
Camelia sinesis (Jeju island)
Portulaca oleracea

Hydrangea macrophylla for. otaksa
Rehmannia glutinosa

Marrubium vulgare

Houttuynia cordata Thunberg
Acanthopanax sessiliflorum Seeman
Alnus japonica

Coriolus versicolor

Polygala tenuifolia

Ulmus macrocarpa Hance
Leonurus sibiricus

Glycyrrhiza uralensis

Valeriana fauriei

Hovenia dulcis Thunb.

Plantago asiatica

Inonotus obliquus

Cnidium officinale

Thuja orientalis L. (leaf)

Pueraria thunbergiana

Cuscuta japonica Chois.

Fatsia japonica

Pleuropterus multflorus

Rhodiola rosea

Carthamus tinctorius

Euonymus alatus

Astragalus membranaceus

: not detected
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[A] Schizandra nigra Max. [B] Schizandra chinensis Baillon.

Fig. 3. Anti-H. pylori activities of the EtOAc fractions from Schzandra

nigra Max. [A] and Schizandra chinensis Baillon. [B]

a: Img/disc, b: 3mg/disc, ¢: 5mg/disc
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Table 8. Anti-H. pylori activities of the fractions obtained from

ethanol extracts of Schizandra chinensis Baillon.

Inhibition zone diameter (mm)

samples sample contents (mg/disc)
1 3 5
EtOH extract 8 15 20
1

MC fraction
EtOAc fraction 9 19 25
water fraction - - -

sample contents (mg/disc)
Control® 0.1 0.25 0.5 1.0
25 40 45 45

Y —: not detected

2 v erqs
' amoxicillin
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[A] EtOH extract [B] EtOAc fraction

Fig. 4. Anti-H. pylori activities of the EtOH extract[A] and EtOAc
fractions[B] from Schizandra chinensis Baillon.

a: Img/disc, b: 3mg/disc, ¢: 5mg/disc
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QuxRE F43%
¥o EtOH F£E

Table 92+ Zrt}. EtOH

Eo] 17.03%, water

|=]

JL

H s =2 AL O
1 23 Fo o5
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3ol ethanol® 70ColA 33 HEE refulxslod

A¥oz gu 2Hslo P BHEB +8

E)S

Mo

FE2E0| 395%, MC E&E0] 866%, EtOAc &&

B Eo] 498%F LEFT}.
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Table 9. Yield of the fractions obtained from ethanol

Schizandra chinensis Baillon.

extracts of

Fractions

Yield (%, w/w)"

Ethanol extract
Dichloromethane fraction

Ethyl acetate fraction

Water fraction

39.50
8.66
17.03
4.98

solid in extract (g) y
raw material (g)

" Extraction yield (%) =

_51_
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4. HAA8 5 E (Minimum inhibitory concentration) &

¢

FHAA 5 E(MIC)= broth dilution method[115]2 &35t or
2mg/mLEE two-fold dilution st &Qto® o AFo] BAEZ A=
EE MICE 33t
gL HEPH EtOH FE£E T EtOAc 28 &9 FAANTEE &3
¥ ZAd= Table 103 Zo] EtOH FE£E3i1 EtOAc =& EF
1.0mg/mLe 5E& ZZ =Tt Paper disc method2 TFEHL R ALg
Table 89 Z3E E™ EtOH FEE1 EtOAc 3 E2 Img/discd &
oA FF&4ol A ol &gon two-fold dilutionolzts 34 v

Hol 55 E AMESsledHoolEs A7 e 2E EtOH FE£ &1 EtOAC

i

HES MICTH 28 FEoA AFH Aoz F

i

Sh=3
Jela G 1359 JdE2 FTE2EY H pylori FFE4E MICE 53T
Stamatis 5[76]% Anthemis melanolepsis, Chamomiilla recurita, Corzya

albida, Origenum vulgare, Stachys alopecuros & 5%9 3EH F&=F°

MICZ7}F 0.625mg/mLZ 3 42 vepdota 21359t Gadhi

ol

t=4

[84]> EEF9o HEFAHQ AAAEQ Aristolochia paucinervis Pomel %

m
zlel o MeOH FEE9 MIC7t ZZ 0.128mg/mL, 0.032mg/mLzt 1

Hastdal Lee §[69]2 41702 S g A8 d-FE29 THE4S
AED 2 a5, &%, 29 37MAdAM" FFaHnE LddstRq a1 T MIC
£ Z'2 0.35mg/mL, 0.19mg/mL, 0.06mg/mLE E 135Ut 53 Li &

[78]12 &= AY 3059 AL FE2EY H pylori ¥F2EE AESUE
H ol <2nxte] MICZ7F 60ug/mLE H. pyloridl 53 42U E1s}

ATt o

L 2 d79 onAs) naslen 4™ Moo MICER BT
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HRed old2 4 FEE9 &=, HA AH, A&dFo HE Aol MY
279 Folol| mE Aolzt A4HH.

Hi | Nostro S[77]0] 17£9 X =3¢ ¢ d2 EtOH FE£EL paoz

H. pyloriel gt MICE £4% 23 doiEs FFE4H0] gigla #dol
10mg/mL, A& 17 5mg/mL, 272, 7teloE, FHodez], ==&
Bla, ezt duiA, 2xute], Aolz, Walg, Axl, Zejotzele|dg

A 1170 FEE0] 1.256mg/mLojiern 7 olElx3+= 03mg/mLE =
A= At Shin §[87]2 =t A2 ehatv] #a] £7] d d+FEE9
H pylori 374845 vagAstdn 1 21 g3 Az e, £7], 49
MICE Z+Z 2.61mg/mL, 521mg/mL, 1.05mg/mLo|R o L& <} AMH]
Bl £7] 4o MICeE Z7Z 2.09mg/ mL, 5.21mg/mL, 1.31mg/mLo] It}
a Bastet. H opyloriol tiE miEe & 4ol thal &3 Jonkers
5[80] allicin %ol 12.3mg/gl Ant=<S H pyloriel td MIC7t
10.0mg/mLollom HEZEA A 2 FE5HT A= 3 A H©
AatEL allicin Fg 7I€2&2 st2W MIC7E 40.0mg/mLE 2 EH A

ot Bastglal O Gara [81]2 mt= #-¢H(GP)2) MIC7F 0.5mg/mL%d

9 H pyloridl et 5% FFB4H L2 B Larrea divaricata Cav.

i

Z AL Stege S[85]2 L. divaricata Cav. ¥ HEWol ExMde
NDGA(nordihydro guaiar etic acid)E F23% T+ EI2 4/t

phenoll &&E<Q NDGAw= =4 #HZol At&o] AWaxd E2[92]01=

_58_



_54_



Table 10. Minimum inhibitory concentration(MIC) of Schizandra

chinensis Baillon.

MIC (mg/mL)

EtOH extract 1.0
EtOAc fraction 1.0
Control” <0.002

1 v erqs
' amoxicillin
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Fig. 5. Effect of heat treatment on the relative growth inhibition
activity of the ethyl acetate fraction obtained form ethanol extracts of

Schizandra chinensis Baillon.
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Fig. 6. Effect of pH change on the relative growth inhibition activity of
the ethyl acetate fraction obtained form ethanol extracts of Schizandra

chinensis Baillon.
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Fig. 7. Elution profile of ethyl acetate fractrion obtained from

ethylacetate fraction of Schizandra chinensis Baillon. by MPLC
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Fig. 8. Elution profile of ethyl acetate fractrion obtained from

ethylacetate fraction of Schizandra nigra Max. by MPLC
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Table 11. Anti-H. pylori activities of the subfractions obtained from

ethyl acetate fraction of Schizandra chinensis Baillon.

Z
o

subfractions (3mg/disc) Inhibition zone diameter (mm)

S-EA-1 -
S-EA-2 -
S-EA-3 22.0
S-EA-4 -
S-EA-5 19.0
S-EA-6 -
S-EA-7 -
S-EA-8 -

© ® 0 e 0 6 0 o e

S-EA-9 -
S-EA-10 -
S-EA-11 -

e e

Y _: not detected
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Fig. 9. HPLC chromatogram of the subfractions obtained from ethyl

acetate fraction of Schizandra chinensis Baillon.

[A] EtOH extract
[B] EtOAc fraction
[C] S-EA-3

[D] S-EA-5
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Fig. 10. HPLC chromatogram of the subfractions obtained from ethyl

acetate fraction of Schizandra nigra Max.
[A] EtOAc fraction

[B] S-EA-3
[C] S-EA-5
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bats
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NMR/MSE &3tod 2709 compoundE &2 &7

1) Compound 1: S-EA-3

Compound1<& EtOAc fractionollAl &2 m|fA od4d =H(Fig. 11HE
CsHisOsd 0l = QE Rt

IR spectrum (Fig. 12) Z1 hydroxy group(-OH)2 3218.61cm

carbonyl group(C=0)2 1718.26cm ', carboxyl group(C-0)2 1179.26cm '
oA Zelseiet, 'H-NMR spectrum(CDCls, 400 MHz, §&)(Fig. 13)lA
1.24ppm(s, 1H), 126ppm(s, 1H), 1.27ppm(s, 1H), 1.28ppm(s, 1H),
1.29ppm(s, 1H), 1.30ppm(s, 1H), 2.85ppm(q, 2H, j=6.5), 2.89ppm(q, 2H,
J=4.1), 4.17ppm(q, 2H, J=7.1), 4.24ppm(q, 2H, J=2.01), 4.54ppm(d, 1H,
J=1.38), 459ppm(s, 1H)S ZAoE Lrt. C-NMR spectrum(CDCls, 100
MHz, 6)(Fig. 14)oll A 173.404(C-1), 38.505(C-2), 67.172(C-3), 62.238(C-4),
61.385(C-5), 14.016(C-6), 38.458(C-1"), 14.016(C-2") ZHE LACHFig.
15-16). ¥ A2 =2 compoundl(S-EA-3)2 ethyl 3-hydroxyhexanoate(Fig.

17)2 &8 53l
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Fig. 11. The compound 1(S-EA-3) of ethyl acetatye fraction obtained

from ethanol extracts of Schizandra chinensis Baillon.
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Fig. 12. IR spectrum of compound 1.
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Fig. 13. '"H-NMR spectrum of compound 1(CDCls)
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Fig. 14. "C-NMR spectrum of compound 1 (CDCls)
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15. Edited DEPT spectrum of compound 1 (CDCls)
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Fig. 16. '"H-""C cosy spectrum of compound 1 (CDCls)

- 72 -



\/\(\Hﬂx/

ZH o

Fig. 17. Structure of compound 1
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2) Compound 2: S-EA-5

Compound2+ EtOAc fractionolA] @2 oj&A oUdA EZZ CsHi605Y
o] A=

IR spectrum (Fig. 18) Z1} hydroxy group(-OH)2 3197.4.cm ',
carbonyl group(C=0)2 1712.48cm ', carboxyl group(C-0)2 1190.83cm '
oA &A=t '"H-NMR spectrum(CDCls, 400 MHz, 8)(Fig. 19)ol 4]
1.74ppm(d, 3H, =6.61), 1.20ppm(d, 3H, J=7.02), 2.69ppm(d, 2H, J=8.34),
2.75ppm (d, 2H, J=8.28), 2.80ppm(d, 2H, J=5.98), 4.04ppm(d, 1H, J=7.1),
4.11ppm(d, 2H, J=7.11), 4.13ppm(s, 1H) Z:}E At C-NMR
spectrum(CDCls, 100 MHz, ©6)(Fig. 20)olA 172.034(C-1), 61.457(C-2),
43.704(C-3), 79.696(C-4), 73.675(C-5), 40383 (C-6), 60.732(C-1'),
40.383(C-2)9 Aag Lt TFAH2E compound2 (S-EA-5)& ethyl

5-hydroxyhexanoate® &7 = A tH(FIg. 21).
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Fig. 18. IR spectrum of compound 2.
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Fig. 19. 'H-NMR spectrum of compound 2 (CDCls)
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Fig. 20. ’C-NMR spectrum of compound 2 (CDCls)
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Fig. 21. Structure of compound 2
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Compound 1% ethyl 3-hydroxyhexanoate£ Cas no. (Chemical Abstrac

t Service number) 2305-25-1°0]8 CH3CH2CH2CH(OH)CH2CO2C2H52] +

Bx

£ Z1(Fig. 18) 2AFE 160.21g0I%lr. Eol E8&0ln I 2o & 5=
Exo] At} Compound 2+ ethyl 5-hydroxyhexanoate® CH3CH(OH)
CH2CH2CH2CO2C2H59 +x& Zom(Fig. 22) £ AZF2 160.21go| . 2

HBHOo=Z compound 13 2+ C, H, 09 7 FUslod ExFo] gon

r
>
oot
Mo
jinss
e
Y
to
a
x
i
(4
2
b
M
2
_O'L
%S
to
a
x
1o
H
o
X
ofN
S
il
e

Ro F&s5iiong oo FRE As EZAA FAst7] Hstod a5t
o] paper disc method® H. pyloriol Hj

T A Al 84S SA6H. O B SRl A= inhibition zoneo] WtE}

Aot em At 159 EtOH FEE°lA inhibition zoneo] HEH 578

© ethyl 3-, ethyl 5-hydroxyhexanoate2 20|zt ol Existes 5 4

de & = AAHE R B=).

Quzte] A 4= A

golst Li S[104]2 88719 <onmx &7 482 EAsRSH ethyl

e

Kim §[103]2 47719 2nz 7|42

fifo
lis

3-hydrohexanoated} ethyl 5-hydroxyhexanoate> & AFol|Al Qujzxiz i
B xS B2 %8 FHUrt.  Ethyl 3-hydroxyhexanoates HAENA ZEFF
[124], &~7], B7]15[125], mombin[126], caja friuts (mango, cashew nut,

=

pistachia nut etc)[127], v}-+4[128], malay apple[129], papayal[130] &<
volatile compounds &2 aromatic essentiol oil A& 22 F&| &4 EHo3
1 ethyl 5-hydroxyhexanoate Nanduri &[131]9] <AFolA  ethyl
5_

oxohexanoate© 2 8 E| Pjichia methanolica, Candida utilis, Kleockera sp.

5o g o) ATAHTIT BuEol Qr}
9ol slsHolm FAHMO EWol ALz WA =r132] AAA oHA
an H gy, oA o Ryl i FIH[133] 5 d2lH 54

_79_



3

L

=
s

q

=z
s

ST

o ufe}

A = A EH134].

°

s 7t

=

M7

1
| S

—t—
1o

A
O

o

blo

Hn
of
ol

Tk

)

A
w

LhEby
AE7} o]0} A1 glof

=

=

!

ksl

F7A

[

4 9]

Qlof 7

n 71E

._OO

= 2i

A
ofF
wvmo
B
d
nMO
]

<

stel =

tH135].

1

o3

Ha

{Jo
)AO

b

7} 7 &) 7}

AEQ £[120], oI =[136], Al

2y o

H
o

JI
.y

B8
oy

iy

AAR121], FEUF[137] SR

i
oa
100
B
&

100

[138]2 A4, nt=

=
[

om Yoo

[139]

=

2] 11, Bergonzeli 5

R

B Vibrio sp.ol ©f

—_——
file}

29 H. pyloriol w3t

3

o
o

8

°] 60% %] herb

oy
O
——
1o

|

g
=

o]

gl
ol
nmo
T
iy

0

B
-

70

gl
MO
of

.._.mo

of
Ko

)

el A A2m[140-141] olgJol= £ W functional group

ifl]

g o

L
an

fAME SAa07E debdHT dela A

9|

o ol

o

o

=
s

_80_

ot B O EFeH142].



7. Urease A3 &4 A

H. pylori® Ae|stx §4 F 713 Sold A& ZHF urease A=

7R QebE AolvH20]. H. pylori®] urease A 4tE ™ Proteus &9

fru
o
-~

A Absol vls] 1008] o]/golm A TR oF 6% HE7l urease
2 A 2 rH143-144]. Urease= ureaE ammonia2l CO,E E&3sles a4
oy Kmgtol 0.8mME Proteus %2 ureaseo| H|&] 10-208] ¥ FE

g4t MstHo| =t H pylori®] ureases AW ZFAHG 7ol A

Hu

5 H pylori7b dotZd £ UESE R E-o| AL Solg AR
A2 FAReci[143]. w2t H pylori® urease ¥4& dA e Aol H
pylori® &3 W& §HF st Hriol & &+ lowlet A%
Urea(H:2NC=ONH,) 1& 28 E(H;0) 1227} ureaseol 28] ammonia
(NHs) 2&x2t CO, 182 uviFn HAE ammonia(NHs)E sodium
nitroprusside(Na:Fe[CN]sNO) Zuojo] 93] phenol 28 alkaline
hypochlorite®t ¥+-g3l Al indophenol 1& A&
o5 A4 indophenol® ammoniad ¥ FulsEstEgE nTAZ LE}
W+ indophenol& 590nmolA F3FEE Aol HAST ammoniad Y&

gArstdet. 5, H pylori®l 53 urease AHE<Q dmioto] ofgh 9w

< e A ch(Fig. 22). &9e(d 2=, M. vulare)7t 231.
buergeriana)©l 200.56%% urease A3 ZIEEZE AE&3 acetohydrox
amic acid(AHA)[103] =Er ml¢ & A4S EBERow x7A=I(C

intybus)7t 92.04%, &7 (R. rosea)ol 71.02273%=% F& ©lo] 53 A3l
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Acetohydroxamic acid
Clacial clay

C. intybus

O. ficusOindica var. saboten
C. trilobus

P. amurense Ruprecht

P. pyrifolia

P. uyematsuana

M. vulgare

J. persimmon

Medical plants

F. japonica

P. densiflora (leaf)

P. aensiflora (steam)
S. buergeriana

A. senticosus

A. sessiliflorim Seeman

H. rosea

0 50 100 150 200 250

Urease inhibitory activity (%9

Fig. 22. Urease inhibitory activities of 95% ethanol extracts of medicinal

plants.
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70% EtOH FEE& 73% SToAME 959 A FEZEo|A urease A3 &

= =2 =2

4E HEMATHFig. 23). I 5 A-&(L. japonica)©l 16454%2 = A& &

ar

ox
flfo

Body m}BNE. sinica), AT RHH. dulcis T.), A45S(C. officinalis)7} Z

Zr 61.36%, 56.25%, 55.11%%] A& &4 eEP A}

o
ol

2 Adsgol| Kots o dA AEZ E7]19 7t dF S (Lonicerea

Folium)olzt 3t AF9o Ze ZF 23 (Lonicerea Flos)zlr gte}, SHHMoj Al =

L i O

T, FHbolE A&, US4, 49, sf@2Eol Arta dA UAR[155] FQ

4222+ chlorogenic acid, isochlorogenic acid7t em I Qo
luteolin, luteoiln-7-glycosides, lonicerind} Z-2 flavonoid®} saponin & °l
FgdaEol At 223 L AFEo T AFEE o4y THRY AES £

sto] FASHE[156-157], FA=E[158] X AF2=E
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Acetohydroxamic acid

G. jasminoides for. Grandiflora
C. officinalis

R. astivus L.

H. dulcis Thunb.

P. japonica

S. nigra

Medical plants

E. sinica

L. japonica
C. unshiu M.

IR

50 100 150 200 250
Urease inhibitory activity (%

o

Fig. 23. Urease inhibitory activities of 70% ethanol extracts of medicinal

plants.
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6059 & FEE ToA 115Y A FEEFA urease Asl 42 1
EfWl A H(Fig. 24). =Z &S X(L japonica)7t 1375%8 &< A&l 4<
Rolom X A(C versicolor)©] 97.72%% urease A& 7| E=EXZ A&
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cassia B.), #HIE(P. oleracea), A7V A (L obliquus)E ZZ 74.43%,
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6
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(Ascomyce tes)®] ™zt (Clavicipitaceae)itoll <3l= Cordyceps <1t &%

A A

A7/ Paecilomyces &, Torrubiella < X Podonectria & &°lm AHAA
g€ FA4ote HEAQA Cordyceps £ HAAAHSORE 30001F0] FEE 0]

o]
AR
= Aoz dHA UH. JALAE A €F FFsxe LHEREH I

2 AAAE B4t Cordypces sinensis
ot Aol S E I ATH162-164].
B AL Fd GE[165-167]0] 2HE dEHAor FAAE o

257 9o MAA Ezmsrh
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Acetohydroxamic acid

C. versicolor

R. glutinosa L.
P. oleracea
E. alatus

V. faurie/

. Japonica

C. majus L.

Medical plants

C. sinensis K.
P. cocas W.

C. cassia B.

|l

. obliquus

50 100 150 200 250
Urease inhibitory activity (99

o

Fig. 24. Urease inhibitory activities of water extracts of medicinal plants.
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Lmz EtOH FE =3 EtOAC =3 &9 urease Aal &4 2 Fig. 250 &2
o] zke} wlmstol LtERAQITE 2ml & EtOH F&E[A]2 27.85%, EtOAc &%
=[Bl2 3580%° AslZLe HEMRNL Fenze EtOH FEEI[C]

29.85%9} EtOAc £HE 38.80%[Dle) AslBARCl o B AL 29

2 urease Al 4L AMI Yang S[116]9 ZAE B

A Qu ke cold water(d<) FEE0] 105% MeOH F&Eo°] 8.0%, hot

water(@5) FTEE0] 6.7%2 urease As] FAS ZE=rty R Ed o
of vlal 2 A&A <Qu|x EtOH FE2E % EtOAc EEE9 urease A5l &

g, 3 FEE0| 80%0l4 ureaseE A&l gl
I B350 Yoon S[72]2 A EtOAc EEEO] 92%2 urease 4 A
& a5 7}R® Park §([73]2 ol EtOAc E&E0] urease 842 90%
Asfgetn Basiglet. TJEjv, o Al dAFES AUHo=E vad
positive controlo] A5 o] Uz Ffom 2 AFolA urease A AAE

54T YR HE HRE AEsideEg Ae aue Hugte ME Hla

TEAHCE 188F9 HA Af FEE urease A AHS AET Aut
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100 r

60 r

Ao

Schizandra chinensis and nigra

Urease inhibitory activity (%)

Fig. 25. Urease inhibitory activities of ethyl acetate fractions and ethanol

extracts of Schizandra chinensis Baillon and Schizandra nigra Max.
AHA: Acetohydroxamic acid

[A]l: EtOH extract of Schizandra chinensis Baillon.

[B]: EtOAc fraction of Schizandra chinensis Baillon.

[C] EtOH extract of Schizandra nigra Max.

[D] EtOAc fraction of Schizandra nigra Max.
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Fig. 26. Micrograph image of a hemagglutination inhibition assay by
Helicobater pylori. Hemagglutination was inhibited by 95% ethanol
extrats from 6 medicinal plants. A positive control(without inhibitor) is

shown along with H. pylori.
A: M. vulgare
B: S. commixta

C: C. trilobus

~

. amurense R

D
E: O. ficus-indica var. saboten
F

=

coreanus M.
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Fig. 27. Micrograph image of a hemagglutination inhibition assay by
Helicobater pylori. Hemagglutination was inhibited by 70% ethanol
extrats from 2 medicinal plants. A positive control(without inhibitor) is

shown along with H. pylori.

A: C. unshin

B: R. satirus
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Fig. 28. Micrograph image of a hemagglutination inhibition assay by
Helicobater pylori. Hemagglutination was inhibited by water extrats
from 11 medicinal plants. A positive control(without inhibitor) is

shown along with H. pylori.

A: P. thunbergiana, B: A. sessiliforun S., C: L. chinense M.
D: P. cocas W., E: C. japonica C., F: A. gramineus

G: C. officinale, H: P. oleracea, 1. R. glutinosa L.

J: H. macrophylla for. otaksa, K: P. notoginsengs
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[C]

Fig. 29. Micrograph image of a hemagglutination inhibition assay by
Helicobater pylori. Hemagglutination was inhibited by 95% EtOH
extracts of immature Rubus coreanus M. A positive control(without
inhibitor) is shown along with H. pylori [A]l: immature, [B]:

well-timed, [C]: ripened
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[A]

Fig. 30. Micrograph image of a hemagglutination inhibition assay by
Helicobater pylori. Hemagglutination was inhibited by EtOH extracts[A]
and EtOAc fractions[B] of Schizandra chnensis Baillon. A positive

control(without inhibitor) is shown along with H. pylori.
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[A]

Fig. 31. Micrograph image of a hemagglutination inhibition assay by
Helicobater pylori. Hemagglutination was inhibited by EtOH extracts[A]
and EtOAc fractions[B] of Schizandra nigra Max. A positive

control(without inhibitor) is shown along with H. pylori.
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Abstract

Antibacterial activities of medicinal herbs
including Schizandra chinensis Baillon. againt

Helicobacter pylori

Park, Ju-Yeon
Dapartment of Food and Nutrition
Graduate school

Sungshin Women's University

Approximately 46% of the Korean adults and 50% of over
50-year-old adults in the world are reported of infection by
Helicobacter pylori. In order to remove this bacteria some antibiotics
(i.e., amoxicillin), proton pump inhibitors (i.e., omeprazole), urease
inhibitors (i.e.,, acetohydroxamic acid), and vaccines are presently
treated singularly or complexly. But these medical treatments causes
medicine-resistant H. pylori and and the patients treated with this
medicine show some side effets of constipation, eruption, or reflux
esophagitis.

What we call Schizandra chinensis in general indicates fruit of S.
chinensis Baillon. In oriental medicine and folk remedies, fruit of S.
chinensis Baillon is used for nutrition. As food, it, exactly, its pigment,

is used to make a kind of pattern-pressed candy (made from starch)



or rice cake after being soaked in water. It is also used to make tea,
wine or juice. Most of the existing researches of S. chinensis Baillon
were focused on its ingredients, and in relation to its functions, there
were some papers reporting that it lowers hyperlipidemia and that it
is effective for protection of liver cells, for antioxidation, and for
antibiosis.

Recently, some researches of examining antibiotic activities of
natural materials are being reported because H. pylori antibiotics have
high side effects. This paper examined antibiotic activities against H.
pylori,  targeting the extracts from 188 Kkinds of natural edible
biological resources. As a result of it, S. chinensis Baillon was finally
selected as a final test sample. As a part of a basic study for
development of functional food or of an intermediary material of a
medicine by use of S chinensis Baillon, this paper examined
antibiotic activities of the ethanol extracts of S. chinensis Baillon
against H. pylori and separated and identified the active substances.

In addition, through urease inhibitory activities and
hemagglutination inhibition assay of 188 natural herb medicines, it
had an antiadhesive activities assay and tried to construct database of
H. pylori in vitro from various aspects.

In order to control H. pylori with 188 Kkinds of natural herb
medicines, this paper examined them from three aspects sof growth
inhibition, urease inhibitory activity and adhestion inhibition assay. The

results obtained are as following.

1. Using paper disc method, 95% ethnaol(EtOH) extracts of 54



medical plants, 70% EtOH extracts of 70 medical plants and water
extracts of 60 medical plants were tested an antimicrobial activities
against the Helicobacter pylori. Valeriana fauriei (95% EtOH extract),
Schizandra nigra M. (70% EtOH extract) and Panax notoginsengs
(water extract) showed the inhibition zone each 10.0, 9.0 and 9.0mm.
And Paeonia suffiructicosa A., Artemisia capillaris T. and Torilis
japonica 70% EtOH extracts showed a weak anti-H. pylori activities.

Their inhibition zone were a 7.5mm each.

2. The EtOH extracts cencentrations of 1mg/disc, 3mg/disc and
5mg/disc of Schizandra chinensis Baillon showed the inhibition zone
8.0, 15.0, 20.0mm at each concentration. And ethylacetate(EtOAc)
fractions of S. chinensis showed the inhibition zone 9.0, 19.0, 25.0mm

at same concentration.

3. The yield of EtOH extract of S. chinensis B. had the highest
percentage (39.5%); MC fraction(8.66%), EtOAc fractions (17.03%) and

water fraction (4.98%).

4. MICs of H. pylori from S. chinensis B. found that EtOH extract and

EtOAc fraction had concentrations of 1mg/mL.

5. After heat treatment of EtOAc fraction of S. chinensis B. at 100C
for each 15, 30, 60 min growth rate of H. pylori were checked.
According to the result of growth rate, there were not a differences

of antimicrobial activity between all of test and control.



In result of growth of H. pylori in the midium adding EtOAc
fraction treated various pH conditions (2, 4, 6, 8) there were no
differences of antimicrobial activity. So its stability on pH was high

quality.

6. Using MPLC, the EtOAc fraction obtained from EtOHI extracts of S.
chinensis was separated 11 subfractions. Then, in the result of
identifying antimicrobial effect on the 11 subfractions by paper disc
method, two subfractions had the inhibitory effect only.

1) Compound 1: S-EA-3

Bright yellow oil (form EtOAc fraction)

CsH160s5, ethyl 3-hydroxyhexanoate

IR spectrum: 3218.61cm ' hydroxy group(-OH), 1718.26cm™ ' carbonyl
group(C=0), 1179.26cm ' carboxyl group(C-0)

"H-NMR spectrum(CDCl5, 400 MHz, §): 1.24ppm(s, 1H), 1,26ppm(s,
1H), 1.27ppm(s, 1H), 1.28ppm(s, 1H), 1.29ppm(s, 1H), 1.30ppm(s, 1H),
2.85ppm(g, 2H, J=6.5), 2.89ppm(q, 2H, Jj=4.1), 4.17ppm(q, 2H, J=7.1),
4.24ppm(q, 2H, J=2.01), 4.54ppm(d, 1H, J=1.38), 4.59ppm(s, 1H)

PC-NMR spectrum(CDCls, 100 MHz, §&): 173.404(C-1), 38.505(C-2),
67.172(C-3), 62.238(C-4), 61.385(C-5), 14.016(C-6), 38.458(C-1"),
14.016(C-2")

2) Compound 2: S-EA-5

Bright yellow oil (from EtOAc fraction)

CsHi1605 ,ethyl 5-hydroxyhexanoat

IR spectrum: 3197.4.cm”' hydroxy group(-OH), 1712.48cm'1‘carbor1y1
group, 1190.83cm ' carboxyl group



'"H-NMR spectrum(CDCls, 400 MHz, §&): 1.74ppm(d, 3H, J=6.61),
1.20ppm(d, 3H, J=7.02), 2.69ppm(d, 2H, J=8.34), 2.75ppm (d, 2H, J=8.28),
2.80ppm(d, 2H, J=5.98), 4.04ppm(d, 1H, J=7.1), 4.11ppm(d, 2H, J=7.11),
4.13ppm(s, 1H)

“C-NMR spectrum(CDCls, 100 MHz, §8): 172.034(C-1), 61.457(C-2),
43.704(C-3), 79.696(C-4), 73.675(C-5), 40.383 (C-6), 60.732(C-1),
40.383(C-2")

7. Urease inhibitory activities from the extracts of 188 medical plants
lead as follow. M. vulgare(95% EtOH ex.) had the highest percentage,
231.25%; 95% EtOH extract of S buergeriana (200.56%), 70% EtOH
extract of L. japonica(164.54%), water extract of I japonica (137.5%) and

water extract of C versicolor (97.72%).

8. In the result of hemagglutination inhibition assay to the extracts of
188 medical plants, 6 kinds (M. vulgare, S. commixta, C. trilobus, P.
amurense, O. ficus-indica var. saboten and R, coreanus M.) among
the 95% EtOH extracts of 55 medical plants were showed effect of
hemagglutination inhibition. And, C. unshin and R. satirus among the
70% EtOH extracts of 73 medical plnats were showed effect it. 11
kinds (P. thunbergiana, A. sessiliforun S., L. chinense M., P. cocas W.,
C. japonica C., A. gramineus, C. officinale, P. oleracea, R. glutinosa L.,
H. macrophylla for. otaksa, and P. notoginsengs) among the water
extracts of 60 medical plants were showed effect it.

Adhesion inhibitory assay from the 95% EtOH extract of R.

coreanus in its evolution (immature, well-timed and ripen) by



hemagglutination inhibition assay lead as follow. The EtOH extract of
ripen R. coreanus was showed effect of hemagglutination inhibition
at 0.1mg/mL concentration. It was very excellent.

On one side, adhesion inhibitory assay from the EtOH extract and
EtOAc fraction of S. chinensis B. by hemagglutination inhibition assay
lead as follow. Both of EtOH extract and EtOAC fraction were showed
effect of hemagglutination inhibition at Img/mL concetration. But, at
0.5mg/mL concetration EtOAC fraction were showed weak effet it

only.

For growth inhibition, S. chinensis Baillon, with which Koreans are
familiar, was selected as a sample. A growth inhibitory substance for A.
pylori was separated and identified. For urease inhibitory activity and
hemagglutination inhibition assay, some extracts with excellent activity
were selected out of 188 kinds of natural herb medicine extracts. This
paper constructed database of the in vitro test for control of H. pylori

which will become useful for future in vitro researches.
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