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The antimicrobial activity of 70% ethanol extracts from Rosa multiflora Thunberg fruit against
Helicobacter pylori was examined. The inhibitory activity of Rosa multiflora Thunberg fruit extracts
against H. pylori was determined to clear a zone of 14 mm with 70% ethanol extracts. Purification of
inhibitory compounds was carried on Sephadex LH-20 and Cis cartridge column chromatography us-
ing a gradient procedure, with increasing ethanol (0—>100%) in H,O. The chemical structure of the pu-
rified inhibitory compounds on H. pylori was identified to be protocatechuic acid, chlorogenic acid and

quercetin by FAB-MS, NMR and IR spectrum.
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Helicobacter pylori i
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Fig. 1. Effect of ethanol concentration on extraction of phenolic
compounds from Rosa multiflora Thunberg fruits. Each
value represents the meantSD (n=3).
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Fig. 2. Effect of extraction time on content of phenolic
compounds from Rosamultiflora Thunberg fruits. Each
value represents the meantSD (n=3).
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Fig. 3. Antimicrobial activity of 70% ethanol extracts from Rosa
multiflora Thunberg fruit against Helicobacter pylori by
disc method. A: 50 pg/ml phenolic content, B: 100 ug/ml
phenolic content, C: 150 pg/ml phenolic content, D: 200
ng/ml phenolic content, E: 0 pg/ml phenolic content.
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Table 2. The contents of phenolic compounds fractions isolated
from Rosa multiflora Thunberg and its inhibitory activ-
ity against Helicobacter pylori

. Concentration of Clear zone
Fraction .
phenolic compounds (Ug/g) (mm)
A 25.3 ND
B 1657 ND
C 3005 ND
D 3139 16
E 513 ND

ND: not detected

Table 1. Antimicrobial activity of Rosa multiflora Thunberg fruit extracts against Helicobacter pylori

Diameter of clear zone (mm)

70% Ethanol extracts

Sample - -
Concentration of phenolic compounds (ng/ml)
50 100 150 200
Rosa multiflora Thunberg ND trace 12 14

ND: not detected
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Table 3. Concentration of phenolic compounds from solvent
fractions from the fraction D

Concentration of phenolic

Solvent compounds (Ug/ml)
Aqueous layer 1256+0.14
Butanol layer 375+1.02

Ethylacetate layer 285+1.02

aqueousZol A 714 & A2 egten, 7 4ol #4012
o] H. pyloriztol] tg+ &a84<S 248 A7 aqueous®
2 A 13 mm9] A3 3o] 25 Ath(Table 4).
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pound 1+2+5 @ compound 1+3+57} =S o Bl
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Table 4. Inhibitory activity of solvent fractions from fraction D against Helicobacter pylori

Clear zone (mm)

Fraction Concentration of phenolic compounds (Hg/ml)
control 50 100 150 200
Ethylacetate layer ND ND ND ND ND
Butanol layer ND ND ND ND ND
Aqueous layer ND ND ND ND 13

ND: not detected

Rosa multiflora Thunberg

Sephadex LH-20 70%EtOHext.
Eluited in 70% EtOH i
\J v v A Y
EtOAcH:0
| |
H0 lai:ern-BllOH.&O EtOAclayer
! |
H:0 layer n-BuOH layer
¥
Fr1 Fr2 Fr3 Fr.4 Fr.§
SephadexLE2D iivvvereeresrsrsnnssnennnnnnns Jerrensceecesp]
(E1OH 100% > H10) I | |
Fr.3-1 Fr.3-2 Fr.3-3 Fr.4-1 Fr.4-2 Fr.4-3
Clsolumn  *++++ssssssssssssssssssssssfafeeenananip]
(ACN/ Formic acid) | 1 | I 1
Fr.3-31 Fr.332 Fr.4-1-1 Fr.4-12 Fr.413

Compound1 Compound? Compound3 Compoundd Compound 5

Fig. 4. Isolation procedure of 70% ethanol extracts from Rosa multiflora Thunberg fruit.
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Table 5. Inhibitory activity of phenolic compounds from Rosa multiflora Thunberg fruit extracts against Helicobacter pylori
Clear zone (mm)
Fraction Concentration of phenolic compounds (Ug/ml)

control 50 100 150 200
Compund 1 ND ND ND ND 8
Compund 2 ND ND ND ND 8
Compund 3 ND ND ND ND 8
Compund 4 ND ND ND ND ND
Compund 5 ND ND ND ND 8

Table 6. Inhibitory activity of purified compounds from Rosa multiflora Thunberg fruit extracts against Helicobacter pylori

Clear zone (mm)
Compounds Concentration of phenolic compounds (Ug/ml)
control 50 100 150 200
Compund 1+2 ND ND ND ND 9
Compund 1+3 ND ND ND ND 9
Compund 1+4 ND ND ND ND 8
Compund 1+5 ND ND ND ND 9
Compund 2+3 ND ND ND ND 8
Compund 2+4 ND ND ND ND 8
Compund 2+5 ND ND ND ND 9
Compund 3+4 ND ND ND ND 8
Compund 3+5 ND ND ND ND 9
Compund 4+5 ND ND ND ND 8
Compund 1+2+3 ND ND ND 8 9
Compund 1+2+4 ND ND ND 8 9
Compund 1+2+5 ND ND 10 16 20
Compund 1+3+4 ND ND ND ND 8
Compund 1+3+5 ND ND 10 16 19
Compund 2+3+4 ND ND ND ND 8
Compund 2+4+5 ND ND ND ND 8
Compund 3+4+5 ND ND ND ND 8
ND: not detected
OH O
HO__ N _OH
OH
Protocatecuic acid Chlorogenic acid

OH
OH

Fig. 5. Inhibitory activity against Helicobacter pylori of purified
compounds from Rosa multiflora Thunberg fruit extracts.
A: 50 pg/ml of phenolic compounds, B: 100 pg/ml of
phenolic compounds, C: 0 pg/ml of phenolic com-
pounds, D: 150 ng/ml of phenolic compounds, E: 200
ug/ml of phenolic compounds.

Quercetin

Fig. 6. The structure of purified compounds.
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Table 7. Spectroscopic data of purified compounds with antimicrobial activity against Helicobacter pylori

Type A amorphous powder
FAB-MS (m/z) [154]
Melting point 195~196°C

Compound 1 6.80 ppm (d, J=8 Hz, aromatic 5-H)
YLNMR 7.32 ppm (dd, J=2, 8 H, zaromatic 6-H)
7.38 ppm (d, J=2 Hz, aromatic 2-H)
7.70 ppm (brs, aromatic-H)
“C-NMR 168,150, 145,123,122, 117, 115
Type A amorphous powder
FAB-MS (m/z) [354]
Melting point 208°C

Compound 2,3

210 (2H. br d, 5-H)
212 (2H, m, 6-H)
226 (1H, br dd, J=3, 8 Hz, 4-H)
376 (1H. br s, 5-H)
508 (1H, br d, 3-H)

(

(

(

(

1

H-NMR 6.29 (1H, d, J=16 Hz, 8-H)

6.77 (1H, d, J=8 Hz, 5-H)
6.98 (1H, dd, J=2, 8 Hz, 6-H)
7.03 (1H, d, J=2 Hz, 2-H)
742 (1H, d, J=16 Hz, 7-H)

B 176, 168, 149, 147, 128, 123, 117, 116,
CNMR 115, 76, 74, 72, 71, 39, 38
Type Yellow crystal

FAB-MS (m/z) [303]
Melting point 313~314°C

Compound 5

6.16 ppm (1H, d, J=2 Hz, 6-H)
6.39 ppm (1H, d, J=2 Hz, 8-H)
6.82 ppm (1H, d, J=16 Hz, 3'-H)
(
(

1

H-NMR 756 ppm (1H, dd, J=2, 8 Hz, 6-H)
7.71 ppm (1H, d, J=8 Hz, 2-H)
12.71 ppm (1H, brs, aromatic-H)

BCNMR 178, 164, 160, 156, 146, 148, 145, 136,

122, 116, 115, 103, 98, 94

melting point7} 195~196°C ©]™, negative FAB-MSol| A] &4}
#F 1542 YUt} IR spectrumE 3240 cm™ ol A OH 7|7} 1680
em™ ol A C=0 2 16009 4] aromatic®] C=C7} 250,
T3 6.80 ppm (d, J=8 Hz), aromatic 9% <] 7.32 ppm (dd,
J=2, 8 Hz), 738 ppm (d, ]=2 Hz) ¥ 7.70 ppm (brs, ar-
omatic-H) 59 "H-NMR spectrum@} "C-NMR®] spectrum
2 Irwin®} Pearl®] R 11[15]9} 2o} protocatechuic acidZ &
33t th(Fig. 6). Compound 2+ melting point7} 208°C o],
negative FAB-MSell 4] 3549] #4148 AT IR spectrum-
3250 cm9jl A1 OH7]7} 1710 em™ ol A} COO717F B = 9l o
o, ABEE 3525 Yehf ok 'H-NMR spectrume 2.10
ppm (br), 2.12 ppm (m), 2.26 ppm (dd, J=3, 8 Hz), 3.76 ppm

(br), 5.08 ppm (br), 6.29 ppm (d, ]=16 Hz), 6.77 ppm (d, ]=8
Hz), 6.98 ppm (dd, J=2, 8 Hz), 7.03 ppm (d, J=2 Hz) ¥
742 ppm (d, ]=16 Hz) 522 Barnes 5°] ®1[2]3 Az}s}
7o} chlorogenic acidZ 7 3} th(Fig. 6). Compound 3-&
compound 29| T 4 datad} GA|stAA FLYELZ IF
339t Compound 5% 49 crystalS #4331 melt-
ing point= 313~314°CH 2., FAB-MS spectrum’g-l| 4] &2}
#Fo] 3038 YEFHT IR spectrumd] A& 3382 cm™ ol A
OH7]7}, 1667 cm™ o 4] unsaturated ketone”]7} A& 90
), 1615 cm™ 2 1509 cm™ o]l A aromatic C=C7} &2 ¢t}
'H-NMR spectrumo X & 6.16 ppm (d, J=2 Hz), 6.39 ppm
(d, J=2 Hz), 6.82 ppm (d, J=16 Hz), 7.56 ppm (dd, J=2, 8



Hz), 7.71 ppm (d, ]=8 Hz) ¥ 12.71 ppm (brs)°] 1=,
PC-NMRel| 4 178 ppm (C-4), 164 ppm (C-7), 160 ppm (C-5),
156 ppm (C-9), 146 ppm (C-4), 148 ppm (C-2), 145 ppm
(C-3), 136 ppm (C-3), 122 ppm (C-1), 116 ppm (C-5'), 115
ppm (C-2), 103 ppm (C-10), 98 ppm (C-6) % 94 ppm (C-8)
5o] BEFAY. o] AI}J} treatise on asian herbal
medicines [14]°] Y2 #4279} X8t compound C&
quercetin® 2 5743} th(Fig. 6).
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=Z : Rosa multiflora Thunberg fruit FEEZFE Helicobacter pylori AHE2Q| £2| ¥ SH
si(ef - 2RI - 2 - ok - HAA - B THH
(ARt AEFas, e tieta sgEekelstal, *dloto|u) wlo| o8, P et n -4y eh
G EAste HesA A=Y F& HH 20E Yol A FE2E0E D)3t phenold =29 FFS vl
ot A7}, 70% ethanolS &2 3}e] 2447 Wik 323192 W phenol’d E49 &&%°] 138 mg/g °| 32 7173
S Helicobacter pyloriol th Faade FEFE=E 150 pg/mld lﬂci 78S W AS Aol 12 mm,
200 ug/ml & @ 14 mme] A A o] Ve G

of $8 e & F UM H. pyloriol W3 A&
A3 fl8ted GAE 70% AeHEZ FF F Sephadex LH-20 column®} Clg cartridge columng ©|-&3}4] g
A& 7 2S5 AASE F2E 583 AT protocatechuic acid, chlorogenic acid 2 quercetin® 2 5783}
foH, GdEA] A& H. pyloriol ek AN EH By EFEH] & synergy Tl o3 A A7} HolA =
A & F A



