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Antimicrobial Activity against Helicobacter pylori from the Korean Rice
Liquor Fermented with Mulberry leaves(Morus Alba L.)
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To develop a new traditional rice liquor by using Mulberry leaves, the optimal condition of fermentation was
investigated by addition of different concentrations (1%, 3%, and 5%) of Mulberry leaves powder in the raw rice mash.
The efficiency of ethanol production of all conditioned groups were not inhibited by addition Mulberry leaves. The
acceptability and antimicrobial activity of the Mulberry leaves liquor with different concentrations of Mulberry leaves
powder were tested. The 3% Mulberry leaves liquor showed the best acceptability in the sensory evaluation test and
color test. The antimicrobial activity against Helicobacter pylori were increased according to added amount of Mulberry
leaves. It was supposed that the antimicrobial activity were affected by phenolic compound extracted from Mulberry
leaves with ethanol produced during the fermentation period. The results suggested that the Mulberry leaves can be

useful source to develop a new traditional rice liquor.

Key words : traditional rice liquor, Mulberry leaves, Morus Alba L., antimicrobial activity, Helicobacter pylori

A8

19841d0l| Marshall?} Warrenol| ]84 Helicobater pyloriZt
22w o) B A7t AW H prlorid A= 17
G2 AAEE B R AR} HlEte] 3~108] L ASE U
Bl ] fEEE F AUGHAEY o] FFA o] Mt
A4 wel 5~90ui7tA] Frkske AeE EEA oA
WHOE H pylaris Alg 9oz BFsla glu?, syt
oM 1998 A5kl 164 o]} A HE #A FHE 66.9%7}
200580l = 59.6% % Foju|d Fad Holi AT g
2 FHES e 3

H prlai®) AFEE 2A(>80%) 441717 J-E = 7}
A GAA 9} Fg2 BE A A (PP 7 L5 ¥ Omeprazole

(PPI)EH- clarithromycin 18] 31 amoxicillin =¥ metronidazole

* TAAA A, QA A8E ATieta Adriet Ay ety
+ E-mail : wsnkim@wku.ackr, - Tel : 063-850-6578

ait
- A4 2010/07/26 - 5 1 2010/08/09 - A= : 2010/08/11

o 7~14943F H&&oF st AEHe LATA FEAAATL,
AAle o] AEHL FAAYA FAA A gt WA Fotel o
2 20~30%E A e Aoz A At syl
A= moxifloxacindl] t3F WAJo] wolA AFEo] BojR L, &
2 <A} rifabutin pantoprazole¥} amoxicillin®} 2HA| ¥
2] FEE 10893 T4 ATFEC] 66~86%= LEFEA T
rifabutin 7}z o] BlAIL FAgo] HuE i oy

ol¢} 22 4 A W A= A& FUt= A
S 9T F e NEL 71HY NEL FAE MEste N2L
AT Foprh 2 7Hm AP, wek H2o) FE T3 kA
| g FwrEde] uiFd A7y AYs: Y3, H3p9
catechin’d-©] in vitrooll 4] 7¢+ anti-Helicobacter pylori& #}&
Uehle Aoz Busdn’), w3 AZde 94 23] A8
o QA= ALRE o] YW essential 0ilT & AT o} A&k
A A o] anti-Helicobacter & 77} Y& Ao 7 B E Y2,

HI AE 9&EFY a7t H FUHeel wet A4 EE

2 Ay 59 494 54 1 AF FREC) R

2

- 580 -



%L EF7} Helicobacter pyloridl] Wil vX|& Fd&A4

O

oh @A G BoRAvl £FE AFRE
ALHALT o}7hA o}, A AL, Ak, 7714,
N, AAEY, orAY § GFR HBAAL 0§ )54

59 A77F Bausa

=

gebd B AFAAE SelderE uEsel TN U
AT dE AEAY FFANFE 0|8 N5 AFFE A
o) 7bs A4S Potn] 9lste] BAL A woe #Hz

o FARPOIEIR)) BLE WEIT Fol
Rt FEOKE) S flFa 23S oA 9 d71(FH)
33 EE(H)S Ay 5101 ATk, o3t

A (HE)AA E=r, o F 1}7]% < A 83=d o]
51 A

Hoe B FEI ZFY H FY v oy
2ol df 18] 3 flavones, steroids % polyphenol 79} 22 o
F AYBAHEALS FRtm oM FeP, FuxdR

o
5, gusag Sol g Aow nusn ok £F A2
of SeluetolNE Bl B3t oee FERol H pyorit
x Aoz SRR, Betd BAL

Y H pyloiitel @94 e 7154 AEFE Axs)
W
[e)

N
E

o

T
gaton, AEe AFF I E AR, T F
aaoA A FFERE TAS AMEEAT FE Az
£ AR ZE Saccharomyces cerevisiae (Y FEHELE)E AHE-3F%
o &2 Aol AHEE dFE BFETTL ATCC 266955 AHE-3)
Atk H pylori®] B %ol = bovine serum 10%7} ¥ Brucella
broth#] A1 2] 1.2%9] agar plateg AF&-3te] 10% CO; incubator
o A wlj et ATt

T4 FEE EANFTE 2 g Yeast 02 g & 20 mh)E
Zb 7} 3AIF Ao Edtete] FES FEF A40 2ol B
E71& AAsL Z4 P& 50 g} Yeast 08 g, A4 22 g,
aal He F 55 miE 4o 25Tl 287 whkste] AlxstS
o} &F-& Ea(Yeast 0.6 g N %k%% 38 g, & 400 ml)$} 3417k
e AAANA BS W AE FA A BV 950 goll B 1025
mlE B3 Az FRE I z;z;% T &) ol HlFE=
Zt F=e A BART S0, 1, 3, 5%FHA H7tate 25c<>ﬂ/<1 7
U7 BEAZ F AR EAE AER AR

pHE pH meter2 73319 on, 42 pH7| 830 2 of

7441 01 N NaOHE&H o2 #Aste] Zito = FAIsGIH.

AT = AE7, CM3500d (Minolta Co., Ltd., Tokyo, Japen)
Hunter®] LEH(BE), agk(H4), bak(FAE)o2 3%

= AL andd A 3L S8k
YPD agar (Difco, St. Louis, MO, USA)E A3t TH A2 & 3
A 22 Ae & uAuiA e FTHd HoujPEes ¥
dtner, 30CAN 57149 2102 2o W 24
£ 434k

o
o
4

7

o = ]
3t &, AOACHYd| wre} 459 100 mlS ZHate] FHAZ o
g2 S 438191, Gay Lussackol tiulste] &84t

1 % 40% Potassium Sodium Tartrate solutlonE 170 M =i
=
=

A A WAt Coolingdt F 575 nmol A9 FIEE 4
sttt ST FFL glucoses EFE=AE 3} Standard%"—ﬂ
o

H pylorel W3 EdFe 24 HAL disc agar
diffusion methodZ A3} th. Disc agar diffusion-& H.
pylori AR plated] H. pyloritts B85 o2 =03 thg,
d#® disc paper(d 8 mm)E &3, 7I¢EZ7)BUCH
Rotavapor R-124)2 ¥SIFE FF3te] PBSE %o 045 um
membrane filter2 A3l 2+ ZF 100 pbE disc paperdl] &4
Al7)a1, 37C 9] | 714 ZA0 A 48A)17F 52t incubationdt TF

<, disc F99 clear zoned] A #FF= &elsyd.

re

9. Polyphenol¥#& %74

Polyphenol &#-& Folin-Denis®¥” 0.2 =438}
AlE 500 Lo FolinA]eF 500 S 713t ALoA] 5
g T2 10% NayCO; &8 500 pf B3 1417 5<t
ELISAE ©]83}4 750 nmol| A FZ =5 FH3H3ch
2+ gallic acid§94 S A3

T

-

o
o 1%
o

7

gl

(

dr

ol

.

il

14
i ot

b
e

=
e

- 581 -



-2, v - 1H o2 sk,

i

s g 4719 180, 1, 3, 5%) 22 U}
FEAWon wEsdth ZE B HhdAe
2 AFF7F1~13 x 107 cfu/mI7HA] 3<8hct
o R E 2¢9ARE tha ot
497 13 x 107 cfu/mlol]l EEal tha =7
wolRuto] W 7)o FATH

o A 7} (Fig. 1).

—o—0%
—— 1%
L ——3%
5%

Yeast (10° CFU/m1)

1 2 3 4 5 B

Fermentation time (days)
Fig. 1. Changes in number of Yeast of the Mulburry leaves liquor
during fermentation at 30C according to different mixing ratio of
Mulberry leaves powder.
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Fig. 2. Change in pH of Mulberry leaves liquor during fermentation
at 30C according to different mixing ratio of Mulberry leaves
powder.
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Fig. 3. Change in total acidity of Mulberry leaves liquor during
fermentation at 30°C according to different mixing ratio of Mulberry
leaves powder.
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Fig. 4. Change of reducing sugar content of Mulberry leaves liquor
during fermentation at 30°C according to different mixing ratio of
Mulberry leaves powder.
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Fig. 5. Change in alcohol content of Mulberry leaves liquor during
fermentation at 30°C according to different mixing ratio of Mulberry
leaves powder.
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Table 1. Color of Mulberry leaves liquor after fermentation in
accordance with different mixing ratio of Mulberry leaves powder
Hunter's color values

Addition amount(%)

L (Lightness) A (Redness) B (Yellowness)
0 97.53 -147 10.98
1 95.47 -1.64 14.34
3 9324 -1.98 20.38
5 91.72 -2.59 26.30
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Table 2. Sensory evaluation of Mulberry leaves liquor after
fermentation

Sensory properties

Addition amount(%)

color flavor taste overall acceptability
0 32 36 3.2 3.2
1 36 34 34 36
3 42 3.0 36 3.8
5 38 2.6 2.8 3.2
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Flg. 6. Antlmlcroblal activity of Mulberry leaves I|quor against
Helicobacter pylori by disc method. C, 0, 1, 3 and 5 indicted control and
the concentration of Mulberry leaves powder, respectively.
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