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Abstract

The water and 40% ethanol extracts from mulberry fruits were tested for their antimicrobial activities against
Helicobacter pylori and antioxidant. Kangwon Il (Morus albba L.) was higher phenolic content (2.90 mg/g)
than other water extracts. The phenolic contents of 40% ethanol extracts from Kangwon Il and Hihak were
3.02 mg/g and 2.46 mg/g, respectively. The ABTS [2,2'-azinobis(3-ethylbenzothiaznoline-6-sulfornic acid)]
radical decolorization, electron donating ability (EDA), thiobarbituric acid reactive substance (TBARS) and
antioxidant protection factor (PF) were determined for water extracts and 40% ethanol extracts from mulberry
fruits. EDA was higher in water extracts than ethanol extract. EDA of water extract from Kangwon I was
determined as 99.54% while the activity of ethanol extracts was 89.61% in Daechoukmyeun. The water extracts
from Cheongilppong showed higher antioxidative activity than another mulberry fruits extract when evaluated
by ABTS [2,2'-azinobis(3-ethylbenzothiaznoline-6-sulfornic acid)l radical decolorization, TBARS and anti-
oxidant PF by water extracts. Kangwon I was higher phenolic content (2.90 mg/g) than other that of water
extracts. 40% ethanol extracts were determined that phenolic contents of Kangwon I, Hihak were 3.02 mg/g,
2.46 mg/g for each other. Antimicrobial activity showed the high value in water extracts of Cheongilppong,
Kuksang 20. The result will be useful nature microbial medicine for mulberry fruits.
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el Ak (11)2F butylated hydroxy anisol(BHA) 2
butylated hydroxy toluene(BHT) < 34 a-4}31A4) 7} o) o},
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st gaksl B oigh ) kel Rl EE 3. ot
2 9, Alel A A a WA fedo) glE Zlo® o
22 Helicobacter pyloritr-& 93] wi= 52}63 %S4

ZpFe® A7)+ 04~1.25 1mA Eo] o pHE 7.0~74, 30~
37°Ce] vl 7] A 7oA A& zkaob(13). &3 9] A kste)
Fed Aol g 7} o) 19753 A7) = vt 91| =}, Marshall@}
Warren(14)el] 23lo] hAd &54 91 =19 o F-E%
Aut Aol Ao gty oS A FE FAe
2] wlekell A Fs Z1-S 19843 9] do]¢lir}. Hirayama 5
(15)¢] Helicobacter pylori ATCC 43504 straing Mongolian
gerbildl 734 A1A 100%¢] 2983 2 W] AAx Al2he)
A AR 718 338 ol %= ¥ A Helicobacter
pylori®] in vivo 232 Mongolian gerbil-& A}4-3td F2
3= 3 qleb(16). = AAF A9l Helicobacter pylori
ZAAES % 60~75% AT R AT gl vebe] v sl
vl $- -2 Helicobacter pylori B.4-8-% Hol3 9l.ow(17),
A H Sk B A Do Ay A o] sy
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bl Al WA= AP ARZE AR 2 9lrh(19). & el
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Al A okgalel E Aol Eod3l= triple chemotherapy(21)2
E3) 80% Wl ABEHES 9L Ao wusigon
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ABTS radical cation decolorization2| &

ABTS radical cation decolorization®] &# -8 Pellegrin
(242 wylel o8 A3t £ 7 mM ABTS[2,2'-
azinobis(3-ethylbenzothiazoline-6-sulfonic acid)] 5 mLE
E8 ABTS S 1t mLe} Al 24 50 pL& E g3t 30
7k #A1ekgt & 258-7) incubationdt 2 734 nmoll A FFEE

ZA3sdvt. ABTS radical cation decolorization &3}
percentage inhibition(%6)2. 2 vehf g},

Sample O.D.

A& 00 = (1_ Control O.D.

) %100

Table 1. Mulberry fruits (Morus albba L.) used for ex-
periment

Korean name Scientific name

L3 Baekwoon M (Morus albba 1..)
R Daeyoupchosaeng (Morus albba 1.)
% Suwonppong (Morus albba L.)
Ay Cheongilppong (Morus albba L.)
o5 Daechoukmyeun (Morus albba 1.)
7F433 Kangwon M (Morus albba L.)
33} Hihak (Morus albba 1.)

7 el 2 Cataneo (Morus albba L.)
=420 Kuksang 20 (Morus albba L.)
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HXIE 0= (electron donating ability) &8

DPPH radicalel] &t 44 &A]-2 Blois(25)9] #H ol &
stod ZAsledch. 7 AR 05 mLel 60 uM DPPH 3 mLE
Q77 vortexdF ¥ 158 Sk WhA g ©}-8- 517 nmell A F3 %
2 2480 AATASL (HaTe] FLE -8
7 FRE)/AETE FHE)X1002-2 ehdgich
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Antioxidant protection factor(PF) &3

PF+= Andarwulan®} Shetty(26)¢] vl o 2 24 3}9ic}.
10 mg®] B-carotene/50 mL chloroform €< 1 mL-E evap-
orator&-7] ¢l Y@ 3. 40°C water batholl 4] chloroform-& =
FA17] % 20 pL linoleic acid, 184 UL Tween 403} 50 mL
H:0:% 7V8ked emulsions w532, 5 mLe emulsionel] A
B9 100 uL2 £33}t vortexE & 4 o1F F 50°Col 4]
3087 ¥H-- A1 A WAA 7 ok, 470 nmell A FREES EA
3l ch. PR sample O.D/control QD2 vtehyigich

Thiobarbituric acid reactive substances(TBARS)
=3

TBARS< Buege®} Aust®] ¥ (7)ol w2t 54 3}t
1% linoleic acid®} 1% Tween 402.2. emulsionS &7
emulsion 0.8 mL2} A & 0.2 mLE 418 ¥ 50°C water bath
ol A 10417} ¥k A1 7o}, b3 5 1E-3-9) 1 mLell TBA/TCA
Ak 2 mLE 718} 1587 boiling & ©+-& 1087} Wz A} 7]
F 15%-7F 1,000 rpm 22 Al F2] 5he] A 2ol A 108 7F v
2] & A N-& 532 nmell A FHEF S35 S0, TBARS
e EFE £3 X001542 1 mL #HEEG Eol tisi A A
% 1,1,3,3-tetracthoxy propane(TEP)8} UMz ¥ A&}l

Helicobacter pylori BH¢

Ao ALLT I 9, AolA A AeF Udwal Heli-
cobacter pylori®Ax] EFdF9 ATCC 43504, originated
from human gastric samples® A}8-3}31v}. Helicobacter
pylorie) wloFoll= 2 A vl #](special peptone 0.5 g, agar
0.75 g, NaCl 0.25 g, yeast extract 0.25 g, beef extract 0.2

9 pyruvic acid 0.025 g)& AR w37 241S F
A X AF7] 984 10% CO: incubator& o] &3} 2.4, in-
cubator®] FXv T4 95% o4 E FA|FF 2, agar
plateAFell A wjjek2- 37°CR 48 ~72A1 3§k A A3+ oh28).

ZZ82°| Helicobacter pylori S&s M

Helicobacter pylorid] W&t F&59] g4 A4
disc agar diffusion method® 4 A18}41c}. Disc agar diffu-
sion® & Helicobacter pylori #Z vl platedl] Helico-
bacter pyloriT 100 IL& £53}o] B @ fraldos =23}
o5, " disc paper( ¢ 8 mm)E 2
brane filter2 #|#& 7t 3% &-& vacuum evaporatorZ ¥
23 & @F5 5 314 3}e] phenol geko] 50~200 ug/100
Wt H =% 2483 F 24 $2F 100 uLE disc paperel

222 0.45 Um mem-

FA7 3, dETFEE B3EFE 544 F 37°CH v
F71A4 F7 A 48417 “E<F incubation$t D} , disc %
9] clear zone A FF& #alslsdoh(28).

Zot 9 o

20 =229 Hsd 22 2 &
# &3} 322 phenolic hydroxyl7] & 712 7] o Fol] w2
A gl 7e Al BAEH A§ste A& A, datg
E-Jr 59 A7 eg A= AR odelA glef(29),
ZEo #/= A=A FEE FHE 2AEAC F
%%,]. 40% ethanol 352 &A% phenold= 23 23
3= Table 29} Zo] & FFFdA = 7135 AL
A 247} 2.90 mg/g, 2.22 mg/g 2= vebEk 2.7, 40% ethanol
FEEANAE A3z 3o 424 3.02 me/gF 2.46
mg/g 22 o} AR vjs vlaA EA eyt

ABTS radical cation decolorization2| &3

or] FEES o]4% 3 A3} F ABTSY radical
cation decolorizationd 23 &+ Z 3} Table 33} 7o) & 3
Eoll A AHAd®o] 96.1% 2 71 EA Vel o | 40% etha—
nol F&E ol A& M35 7} 99.9% = 84 B tid =
< gaksl 335 ek Kim $(30)2 o) £4k4l A)o)
A 9] EF2E oA 976%, ethanol F3E oA 87.2%] A
&S el B adte] o] FEE9 §4ks &

H S e & 4 sl
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A1 7.9 flavonoids 2 phenold &3 S
49 AxEDE & 5 9k Y] FE2E9
152 238 Z 3= Table 33 Zo] € 3 E4
13371 99.5%9] Ao & Yeb 9l 2.9, 409% ethanol
ZEdAE Qg F=Ao] 89.6%E 71 A velytth Kim
(32)& w4t A EE 2 Aol 5ol B AFRD

oAl A Hwt, &, AR, 2FeF o] 100 ppm®] FEeA 7
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Table 2. Phenol contents of water and 40% ethanol extracts
from mulberry fruits

Phenol content (mg/g)

Sample Water extract 40% ethanol extract
Baekwoon M 1.3710.06 1.54%0.06
Daeyoupchosaeng 1.47%0.02 1.88+£0.07
Suwonppong 1.75+0.07 1.77%0.09
Cheongilppong 2.22%0.04 2.23+0.05
Daechoukmyeun 1.13+0.05 1.21£0.02
Kangwon M 2.90+0.04 3.02+0.08
Hihak 1.88+£0.07 2.46*0.06
Cataneo 1.59%0.14 1.90£0.02
Kuksang 20 0.83£0.04 1.31%0.11

This experiment repeated 6 times.
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Table 3. Antioxidant activity of extracts from mulberry fruits

S ) EDA (%) ABTS (%) PF TBARS (X100 nM)
ampie WE EE WE EE WE EE WE EE
Control - - - - - - 156 156
Baekwoon I 90809 82305 745104 999%0.2 1.8220.04 1.20%0.02 1.04+0.02 1.27£0.04
Daeyoupchosaeng 90.1£06 875x06 78710 949X0.2 1.55%0.02 1.49%0.03 111006 1.17%0.69
Suwonppong 93.1£09 783%05 8.0+09 91.9%+05 151001 131£004 -1.16%£009 1.09%0.24
Cheongilppong 93.0x26 815%04 96.1+04 954x0.3 2.2510.01 1.45%0.02 0.86+0.25 1.03x0.08
Daechoukmyeun 8&2x1.1 89.6%=0.3 943+03 964%0.2 1.73£0.01 1.12%0.03 1.17£006 1.17£0.12
Kangwon M 995*0.7 79821 799+t03 97.1x0.2 2.1670.06 1.41%0.02 096+0.06 1.08£0.08
Hihak’ 9%.5%+3.0 79.4+32 96.0+1.3 96.3%0.1 1.73+0.02 1.39%0.01 1.50£0.08 1.17£0.16
Cataneo 875113 846%17 41.0+09 71.0x1.2 15310.02 1.22%0.02 1.06X0.09 1.31+0.08
Kuksang 20 343106 694104 82658 91.1£35 1691002 122%£0.03 1.04x0.12 1.29x0.17
This experiment repeated 6 times.
EDA: electron donating ability, ABTS: ABTS radical scavenging activity, WE: water extracts, EE: 40% ethanol extracts.
Table 4. Inhibition effects on Helicobacter pylori by water and 40% ethanol extracts from mulberry fruits
Clear zone (mm)
Water extracts 40% ethanol extracts
Sample - -
Phenolic content (Ug/mlL) Phenolic content (Rg/mlL)
0 50 100 150 200 0 50 100 150 200
Baekwoon I - - - - - - - - -
Daeyoupchosaeng - - - - 15 - - - -
Suwonppong - - - - - - - - -
Cheongilppong - 11 14 16 19 - - - -
Daechoukmyeun - - - - - - - - -
Kangwon M - - - - - - - - -
Hihak - - - - - - - - -
Cataneo - - - - - - - - 11
Kuksang 20 - - 13 18 20 - - - -
FArE & wa g d®o] 7HAF e 086X 107 pMZES, 40% ethanol
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A5 AP E A3 Table 400 4] 2} 7Eo]
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2335, g2, FU9%, AdY A9, 2U3s, 3
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mg/g o2 thE Al Rell ¥Fte] A vHgtom, 40% ethanol
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