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In this study, we tried to find the subject to inhibit H. pylori from Cheongmoknosang mulberry leaves
extracts and to purify and identify them. Total phenolic compounds of hot water and 80% ethanol
extracts are 17.6 and 16.1 mg/g. The activity of H. pylori inhibition at 80% ethanol extracts was deter-
mined as 15 mm clear zone. The purification of inhibitory compounds were carried on Cj; column
and MCI-gel CHP-20 column chromatography which were used a gradient procedure as increasing
ethanel in H,O. The chemical structure of purified inhibitory compounds on H. pylori were identified
chlorogenic acid, caffeic acid, and rosmarinic acid by FAB-MS, 'H-NMR, BC.NMR and IR spectrum.
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Table 1. Inhibition activity on Helicobacter pylori of purified
fractions from Cheongmoknosang mulberry leaves by Cs column

Table 2. Inhibition activity on Helicobacter pylori by purified
phenolic compounds from Cheongmoknosang mulberry leaves

Content of phenolic ~ Diameter of clear zone

Fraction

(ug/mL) (mm)
1 147.440.3 ND"
2 2323+2.7 ND
3 224.7+1.8 ND
4 2354402 ND
5 196.1+£2.5 ND
6 150.0£0.4 ND
7 126.1£2.5 11
8 81.5+0.4 12
9 68.9+£2.5 ND

UNot detected

Each value represents the mean=SD (n=3).

Fig. 1. Inhibition activity on Helicobacter pylori by Cheongmoknosang
mulberry leaf extracts. A: phenol contents 50 pug/100 uL. B: phenol
contents 100 pg/100 uL. C: phenol contents 150 pg/100 uL. D: phenol
contents 200 pug/100 pL. E: Control.
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I Ao sle Ao 4#HR H pyloridl EH§ A= &
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Fig. 15} 7Zo] 200 ug/100 pLe) F=oA] 15 me] clear zone
< FAste] w& AL Jepodt) o) dak= 9% Ul
oM AAYE Lol A F8 H pylorie] AAAR A
spoll A8A1ZE 4 e 993 source® Fgo 7]"122 Ao ]a]—
HETE £ F[Cho 5, 200812 AH]E Z2EEINE (3
Wele] clear zone B2 A0 HusIon B o7 *}
|8 A3 O opyloriell O3t A4 Eaps wRzes 3
= ALE AEX Aulgs FA Zelvt Qe Aow AztEle],
H. pylori a7t 28190l dgdio] $4azloz
A=A, wEA HELAd ole [ pylori o thal dFA] 2]
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Diameter of clear zone (mm)

Compounds phenolic content (1g/100 uL)

0 50 100 150 200
Comp. A = - - - -
Comp. B - - - - -
Comp. C - - - - trace
Comp. D - - - - -
Comp. E - - - - -

Comp. F - - - - trace
Comp. A+Comp. B - - - - -
Comp. A+Comp. C - - - - -
Comp. A+Comp. D - - - - -
Comp. A+Comp. E - - - - -
Comp. A+Comp. F - - - - -
Comp. B+Comp. C - - - - 13
Comp. B+Comp. D - - - - -
Comp. B+Comp. E - - - - -
Comp. B+Comp. F - - - 11 13
Comp. C+Comp. D - - - - -
Comp. C+Comp. E - - - - -
Comp. C+Comp. F - - - 11 14
Comp. D+Comp. E - - - - -
Comp. D+Comp. F - - - - -
Comp. E+Comp. IF - - - - -

Comp. B+Comp. C+Comp. F - - - 12 16

Each value represents the mean+SD (n=3).
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S Table 191419} Z¢] 7+ fraction &2 68.942.5-235.4
£02 pg/ml7bA oheksh slE FES vepfiode 8 7
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Table 201419} 7+] fraction 734 fraction 84 11 mm$}t 12
mm®| clear zone?] FAH ] TAEA=Z Rglsr] 93
fraction 73} 8& UFA] MCl-gel CHP-20 columng ©]&-3}
normal phase type?! ethanol 100%01]*1 %% 55 2

9 10mL/ming] §4522 823 23 ¢he oY 22 73

£ 9% F UAeH, 4 E—Q%—OA TLCOl ©Jgh Rfgtell <]

compound A~F7HA] 679 BEEE BRa9ly, 7 & 2B
& HPLCE & 43 sl ddE40S gRlsiit

AANE2Q Helicobacter pyloridl W& &z}, A=z
compound A, B, C, D, E ¥ F& o]&3l] H pyloridl] ™3
YHEFAE Yot r] #I8) disc method® &7 A3} Table 2
oA} 7re] compound A, B, C, D, E % FZ TdEAZ
H. pylor®ll A2&tdS W, clear zoneo] w9 2FebA] A=)

o, 200 ug/100 uLe} FEE compound B£+ C, compound
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Table 3. Spectroscopic data of purified compounds with antimicrobial
activity on Helicobacter pylori

Type A amorphous powder
FAB-MS (m/z) [354.0]
Melting point 208 C
210(1H. dd, J=10, 12 Hz, 2-H)
2.12(m, 6-H)
2.26(1H, ddd, J=2, 4, 12 Hz, 2-H)
| 5.38(1H, ddd, J=4, 9, 10 Hz, 3-H)
Compound B TH-NMR 3.76(1H. dd, =2, 9 Hz, 4-H)
4.22(m, 5-H)
6.29(1H, d, J=12 Hz, 6-H)
7.18(1H, d, J=2 Hz, 2-H)
176.4, 168.2, 149.3, 146.6, 127.5,
13 122.9,116.6, 115.6, 115.3, 76.2,
C-NMR 73.5,71.7,
71.4,39.1,38.0
Type A amorphous powder
FAB-MS (m/z) [180.0]
Melting point  161~164 C
Compound C 6.08(1H, d, J=16 Hz, alpha-11)
'H-NMR 6.73~6.97(3H, m, aromatic-H)
7.39(1H, d, J=16 Hz, beta-H)
13 113.9, 114.8, 115.3, 120.9, 126.0,
CNMR 14451449, 1473, 168.4
Type A amorphous powder

FAB-MS (m/z) [360.0]

204 C

2.18(2H, 5.08, 11-H)
6.52(1H, m, 10-H)
6.14(1H, d, J=16 Hz, 8-H)
6.52(1H, d, J=8 Hz, 17=H)
6.63(1H, d, J=8 Hz, 17=H)
6.69(1H, s, 13-H)
6.74(1H, 5-H)

6.83(1H, d, J=8 Hz, 6-H)
6.98(1H, s, 2-H)

7.42(1H, d, J=16 Hz, 7-H)

36.2,72.6,113.2, 114.2, 115.1,
115.4,116.4, 119.9, 121.2, 1254,
127.3, 143.6, 144.5, 145.2, 145.5,
148.1, 165.8,170.9

Melting point

Compound F 'H-NMR

BC-NMR

C9 F, compound Bs} F& E§ste HdS Aol H
pvloridll IS G2 Zk2) 13, 14, 13mmS] clear zoned ¥
Aske AL #AT 4 UYL, compound B, C ¥ F 37FKE
E3tste] 2 49 16mmol] 717k clear zoneo] /%o
Al gAdo] EolAE & g 4 A} T3 compound
A$} ES] ©UEAT Aude 799k, compound AS} ES] &
FES FoF T clear zoneX FAFA] Adrt. ol#d A
Az B o FExAd BAFESEAM e ©d E2d 9% A
pvlori®] ASE Ao7|7] Hrps 2% ode] EFEHd o
synergistic effectl] 2l8ix H. pylorioll tigk A3)7t vehdoia
A=t £33 o] AFE Chun £[Chun 5, 2005]°]
Oregano 52| spice®] F&E] EAI8R= simple phenotEe] T
o Bl & H pylori AHHTIE synergy effectel]l <3l 2
At ety Bk Az KARIGCE o2 ek gl of
M EEle simple phenolE©] H. pyloride] A|ZHEe]] of®H
mechanism®2 348 SRR % BE A5 Hasitl &
fezbei= s

Helicobacter pylori QAERY 7= FA. AES] s
W7E 7 =2 AV 2] i 2 54 dyde 44
Table 33 7Fe] YEFTh Compound B+ melting point7h
208°Col™, negative FAB-MSOI|A] 3549] BAbe-E AJct IR
spectrume 32509141 OH717F, 1710914 COO717F &1 %le
W, Ag=E 3525 YERISITE 'H-NMR spectrum-- 2.10
ppm(dd, J=10, 12 Hz), 2.12 ppm(m), 226 ppm(ddd, J=2, 4,
12Hz), 3.76 ppm(dd, J=2, 9 Hz-H), 422ppm(m) % 538 ppm
(ddd, J=4, 9, 10 Hz), 629 ppm(d, J=16Hz), 6.87 ppm(d, J=8
Hz). 7.02ppm(d, J=12Hz) % 7.18ppm(d, J=2Hz) T o=
Barmes ‘S[Bames 5, 1950]°] ®xgt At} ol purified
comound BE chlorogenic acid® &8 3F1tHFig. 2). Compound
CE melting point7} 161~164°C©] ™, negative FAB-MSol| A
A 180& AUtk IR spectrumS 3440014 OH717Y, 1646
oAl COOHZ17} BIF ™, Hgl 6.08 ppm(d, J=16 Hz),
aromatic B ollA 3HE2 6.73~6.97 ppm(m) = 7.39 ppm(d,
J=16Hz) ¢ 'HNMR spectrum} “C-NMRE] spectrum-2
Kwon S[Kwon %, 2000]1%] X9} 7o} compound C&

0]
& OH
OH
HO™
OH

C

zlo

=1 1~

Fig. 2. Chemical structure of purified compounds with antimicrobial activity on Helicobacter pylori. A: Chlorogenic acid. B: Caffeic acid. C:

Rosmarinic acid
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caffeic acid® &7 5 hFig. 2). Compound FE melting
point7} 204°CO|3 A= +145%11, negative FAB-MSO]A]
3602] EAES AATE H-NMR spectrum® 2.18 ppm(d, J=8
Hz), 5.08ppm(m), 6.14 ppm(d, J=16Hz), 6.52ppm(d, J=8
Hz), 6.63 ppm(d, J=8Hz), 6.69ppm(s), 6.74 ppm(d, J=8 Hz),
6.83 ppo(d, J=8 Hz), 6.98 ppm(s) ¥ 7.42ppm(d, J=16 Hz) 5
O Kelly F[1976]¢] Hi1st Ao} Fo}l compound Fi=
rosmarinc acid® 5% 3} tH(Fig. 2).
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o] FFS 161 mggl® A OY, [
pylori AEB3L clear zoneo| 15 mmE VERGTE A2z o)
e C column ©]8-8lo] Ealgh Axt 919 fraction® 2
B HUCH, B pylori AsiE4E JeRA fraction 73 8
MCl-gel CHP-20 columng ©]8-3t%] normal phase type$!
ethanol 100%A141 0%=Z 52 72241718 10 mL/ming] <
o8 823 Ay ol vl =2 BEe 9L 4 Qo)
< Al 7EAe] o] H. pyloriAls) 842 o] FAB-Mass, 'H
9t B°C NMR# IR spectrume Ag-sle] #x EAel Ast
chlorogenic acid, caffeic acid 2 rosmarinic acidel Zoz &

A=A,
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