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Abstract

This study was performed to investigate the effect of Portulaca oleracea extract on the antioxidant and antimicrobial
activities against Helicobacter pylori. The each solvent extracts prepared from Portulaca oleracea were investigated by
measuring total phenolic compounds, electron donating ability, superoxide dismutase-like ability and thiobarbituric acid reactive
substances The herb extractor extract yielded the highest content of total phenolic compounds(72.2 mg%). The electron
donating abilities(EDA) of ethyl acetate and methanol extracts showed high antioxidant activity. The superoxide dismutase
(SOD)-like abilities of ethyl acetate and petroleum ether extracts also showed some activity. The antioxidant activity of
thiobarbituric acid reactive substances was not significant. The petroleum ether extract of Portulaca oleracea showed the
highest antimicrobial activity at 10,000 ppm concentration.
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M2 2% vitamin C, tocopherol, carotenoids, flavonoids 52 A4
SFAESIA|| 9} butylated hydroxy anisol(BHA) 2 butylated hydroxy
AU E2 LYP2(TATH), FPAEGR), I (HER) toluene(BHT) 5-2] g4 3HAk3IA] S0] 91tk Shin DH 1996).

o2 BUr|w sk, 2 A7k SE SolH AN, A 442 Ak AR ATL i Fag, ol
271 ZANo| T 77t ol Zebd IR HIAES W WA ARSE AL ol A T3] QoA T4

AWA Aehe Agolt A5 P SO WA 4 9 chelating agent2 A 9| QTS Shuf, Aol A T A
GAL o2 Beu o] gon], BA HRES) WZkaw 3ol A AAES ZANA WS T 4 ok Aot
ML 35 A 59 2% 4 2o @ HSARE  (Cha 5 1998).

ARE-E|SITH Youk CS 1989). /d+-© & L-noradrenaline, dopamine, SHH, 9 9, AolXA Ayt AT TRl e AL
dopa = EFStaL glom, 1 & Ko B k9] organic acid, 2 48 A Helicobacter pylori 42 W48 = Sx13 o] a3t
glutamic acid, aspartic acid, alanine 5°] 1thPeng S5 1961, 24 7o E 37]E 04~1.25 m FEo|w pH 7.0~74,

Mohamed & Hussein 1994). g+, Fule| A4 & ol gt 30~37C9] u|57|4 ol A 2 ATHGoodwin & Worsiey
&Y, d=stolmyy, o, Al =3} 52 /4d4kaof o5 1993). =W A4} A1) H pylori ZFHES F 60~75% A=
+aEg T dEA 9 o]F AAIsH] gt e EF 2, AT A8 Y| vmste] ul- =2 Helicobacter pylori
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BHFES Ho|1 Qlom(Lee § 1999), H Ljutet Algo]
Al W= oF Fof| A 2Jeto] XR|FH= H]L0] 20.3%0]H,
S AFA A Tl =2 A2 A B 5
o2 8elof 71dstAow, HE LA H pyloriol 27
FEE 12 $87 820 F shel Aoz d=A JUtk(Bae 5
1999). o] #& AAT] A% o A€ T HZole AF
ANA H plorig JAANZ & A= 2L FHst= A7t
TS B3 thHRhee 5 1988; Rhee 5 1990; Baik 5 1996).
w2 doAE 48 7R AulES TRt 7718
oz F3sto] 0|59 IE anE HAskaAt 4l
H. pyloriol 3t St B4 AAst] E2] 7164 Bl
QAFE AL 2A Y B8 7S BASHA ST

M= 2 ar
1. A8 Xz
2 Agof| ARESE HHE2 A& AR 2 57 A9
A s A 8~94Y Atolof] A FHeIom, o]2dS Al
A% & —20C WSI(LG W51, FC-A12AD, Korea)o]] &
HahaA AlR2 AREEHTH
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Fig. 1. Fractionation of each solvent extract from Portulaca
oleracea.
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¥ Ba)Z 3¥5}o] petroleum ether, chloroform, ethyl acetate, methanol,
water 302 Z2|5I¢chFig 1). #2E REELS EES A
AsE7] 43l Whatman No. 2 &]¥}X|(Whatman International Ltd.,
England)2 o §3ko] ofTtA7]31, ojzhel Soje et 37|
(EYELA, N-N. Series. Japan)Z AFESte] 749} - 532414 &=
ZEZ A9tk 55H EIE2 YsH=R7|(Vision, VS-802F,
Korea)& o]&3t] AXEE 4L, —20C Y5ULG FFL,
FC-A12AD, Korea)ol| E#tslA Ao AME-8HFITH

3. AH|EQ AET| FESE ME

2H|EE FF7IE o835t A FFY 2uY TR
9} NaCl 1.5%E 71sto] 68 CollA A2 &35t 4Hl&
o] ofe}ly] 2ZE-S Whatman No. 2 &J7}|o]| ojz}at & 7ot
7R 45CoA sF3L, v5H 2YEL ¥z
71E olgdte] ARt —20T Y ie] B@stHA AY
o ARg-stHEiTt

4. & H= 3RS & 53

% o= 31HE9] RS Swain 5(1959)9] WP o2 =3
3IYLE AHE 28 AR AIRE 70% ethanol 2 5 mg/ml2] &
=2 348t 1 mE Algaell F38kaL 10% sodium carbonate
£ 1 mE go] £ F 50% Folin-Ciocalteu's reagent 1
mE A7Fsta ek 1x)7F ®2] & spectrophotometer(UV-16 50
PC, Korea) 2 700 nmoj| A SF=E SFstatt F H= 3%
E-2 tannic acidE ©]-&sto] 23S #E FHCRRE FF

& ekt

5. MK} B0{5(Electron Donating Ability: EDA)2| &4
AX} Fo]%5-2 Blois®] % (Blois MS 1958)°] we} 4u]
2 225 AR AEE 70% ethanol 2 2.5 mgml 2] L =& 3
A3kl 0.5 mE Ao sl 4.0x10 ‘M DPPH £
(50% ethanolof| -§-3f)) 5 méE 75t 10427+ 25 CollA] ¥RGAIZ]
3 Spectrophotometer(Kortron Instrument, Uvikon 930, Switzerland)
2517 el FHES SAsG0n, The 24l o8 A
2 Bodsg ATt

A-=C
B

AR5 (%) = 100—( x 100)

A AR BRRY B
B A2 FE7IRe FRE
C: A A9 BFEDPPH § thil RS AH9)

6. Superoxide Dismutase(SOD) Al M =X
Marklund & Marklund @] ¥ (Marklund & Marklund 1975)
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o] W} AH|E 2EE AX AIEE 70% ethanol & 1 mg/md
o] T 345t 02 mE AlF ol FslaL, pH 852 H7A
3t Tris HCl buffer(50 mM tris(hydroxy methyl) amino-methane
+10 mM EDTA) 2.6 m%} 7.2 mM pyrogallol 0.2 mE 7}3}aL
25Col A 1027 A g F IN HCl | me2 ¥hg- FAA] 7],
Spectrophotometer(Kortron Instrument Uvikon 930, Switzerland)
£ AHg3te] 420 ol FHES St

B

SODFAFEA (%) = 100—( x 100)

A NE A7he) FRE
B: AR FA7bze FHE
C: AR AA|S] FHE(T2 mM pyrogallol ThAl FF4 AL8)

7. Thiobarbituric Acid Reactive Substances(TBARS) &H

Buege®} Aust2] BH(Buege & Aust 1978)9] wha} 1% linoleic
acid(Z22=0] 23})2} 1% Tween 40(Sigma, U.S.A)S 33}
31, o)A 0.8 mlo] AHE F=ZE 0.2 ni(l mgn)E T T
50C shaking water bath(JEIO TECH BS-11, Korea)oJ|A] 75 rpm
O F 10417 WHSA]Zl & TBA/TCA £9H(0.375% 2-thiobar
bituric acid®} 15% trichloroacetic acidE 1:12 Z3%}) 2 mE 7}
sko] 100CoflA] 1587 FolaL, 4ToflA] 1027 YZHAIZ] &
centrifuge(Vision VS-5500CFN, Korea)o]4] 1,000 rpmo| 4] 15
B4 QAERE T 25ColA] 108 St AT 57 A AT
spectrophotometer(Kortron Instrument, Uvikon 930, Switzerland)&
ARgSEe] 532 nmofl A FFES SASHATH

8. AI2 o3 3 HHEF

Aol AR FE 9, AR Ak A H pylori
ATCC 495032 4] Sz} Laiof|A] Boke dho} ARG aHAT}
H. pylori 2] 8| %¥oll+= 4% fetal bovine serum(Gibco, U.S.A.)&
A7}t Brucella broth(Difco, U.S.A)E o830, u|E7|Al
274 FAAA F71 fsiAl CO, incubator(SANYO, MCO-175,
Japan)©l| 13% CO,, &= 95% oA, &%= 37C=E vjofstch

9. Disc Agar Diffusion &0 2|8+ H. pylori Skt £ 24M

Disc agar diffusion ¥(James & Sherman 1978)-2 Muller-Hinton
vl 2] platee]] H. pylori(1x10" CFU/mf) 100 xS HZ=ale] Hat
fFeleo® =Egt v, "H disc paper(@ 8 m)E &
11, membrane filter(0.45 m)Z2 A3t FEEL 2.5, 5, 10 mg/
me =2 2AG T 80 W= disc papero] S5A]7])AL, O
Z0 2= 70% ethanol2 E4A]71 & 37°C2] CO, incubator
of A 48A17F &2t vt th, disc 919 clear zone AY4]
o9} 2718 245k

g - WA

[e)

T

AAE

of
o

5517

10. SH ANz

B * 2= SPSS(Statistical Package for Social Science,
version 14.0)E 0|83} EAFEA(ANOVA)Z} Duncan®] T}
H¢] A7 H(Duncan's multiple range test) 2 A|& 72| 5-9]
A Fol2 PE3eTt

% = IE T2 AHIE 97 FEEIA 7217 ng%
Z foFoZ =A YeElgth I th2 92 ethyl acetate =5
B 5245 mg%, methanol =ZE 47.17 ng%, 28R4 2EE
25.93 mg%, chloroform &5 24.84 mg%=2 YEFG O, pet-
roleum ether FE2EA+= 1999 mg%=z 7H ¥ & d&
SRHE e UEith gRtA o R s o] 4t
712 AghE BFE & 7ML e AEARES el
E3ol2ta dt=tl, EF phenold &L oEl2 A7l
oJsto] o} el At Ag}sto] viFA| = EAch= B+
7h wob S8 o) & m=th= AHWoo WS 1995; Cha 5
1999)¢} YA 5h= AHE YERH ]It Cha 5(1999) 418
W Cudrania tricuspidata)®] 20~60To| A 2] EZo] W&
Zojus SERE 22 582 vlLe A7oIM 0T B3
o eJsto] 47 T S| 2EHel 23 480] 271
™, E553} W85t quinone FEIZ AtS}ste] FoEHO
Z X4 melanin®] A= A8l 6491 polyphenol oxidaseE
BHAIA IS HEO R Qo] Eeuli Pl §YHO
2 Z7}shd, o] 3 chlorogenic acid7} Z2|dl 313HE 27}
o 2@ el Bo] HlYrky Hug v} Y, & Ao

Table 1. Contents of total phenolic compounds of each
solvent fraction of Portulaca oleracea

Solvent Total phenolic compounds(mg%o)
Petroleum ether extract 19.99+1.03"
Chloroform extract 24.8441.38"
Ethyl acetate extract 52.45+0.30°
Methanol extract 47.14+1.25°
Water extract 25.93+0.20°
Herb extractor extract 72.17+0.87°

" Values are the mean=SD.
? Means with different letters in same column are significantly
different at p<0.05.
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222L 8O AL &30
Ao Azt

. 2H|§ FEE2°| HXAS0{S(Electron Donating Ability
EDA) &M

ArsE E20] EAJF 0] IS oxidative free radicalsT} Hh

o= Ao, AR A2 AF s AAY =3}

S
2 oRlsie 2o AR olgH). uehy B Agole
free radical?] a, @-diphenyl- 3-picrylhydrazyl(DPPH)E ©|-&
sto] A2 7} guE B3 2B A4FALS %
AFSEAAL, T AIE Table 20 UERHRUTE 4{H]F2] ethyl
acetate =ZE0| 91.74%=2 A o] 7} =4 Uehgod,
methanol $Z&&9°] 90.63%, ¥ 7] FEE9| 88.94%, 74
FEE2 81.94% =22 YEgTh E3F RIS butyl
hydroxy toluene(BHT)2}2] &4 H|w3}lH BHT 74.86%%
A 8| 2-9] ethyl acetate ==&, methanol FZE, °1=El-7]

B 254 280 §OH02 U e AAgolEE ob
BE ¥ 4 SISIEh Do U B T SR
methanol E&E94 = , Kim
S5(1996)2 EHIJ-‘:'O‘(Sam coreana Nakal)—J % —‘?'— F=
Eof thet AR 52 n-butanol > water > ethyl acetate > diethyl
cher 402 YHHAOR 240 FolA4E HATO 5]

Z7goi ke R s

3. 2|H|E F=E9| Superoxide Dismutase(SOD) Al
2N g3t

Superoxide dismutase(SOD)&= FAKS} G424 AE9) &
3l 3t oxygen radical & TAKSEAZ ZHZEA)7] 3, THA] catalase
of o3t Fafigt ERA} AALEAE HMTAA AL
2HE BAE HIdh= 7|52 E#A UrhBannister &

Table 2. Electron donating ability of each solvent fraction
of Portulaca oleracea

Solvent Electron donating ability(%)
Petroleum ether extract 15.19+1.49"
Chloroform extract 44.02+0.51°
Ethyl acetate extract 91.74+0.77"
Methanol extract 90.63+0.11°
Water extract 81.94+1.65°
Herb extractor extract 88.94+0.57°

BHT 74.86+0.41°

" Values are the meantSD.
? Means with different letters in same column are significantly
different at p<0.05.

Vol. 24, No. 3(2011) HulF FEE9] A3 2 ¢ I} B4 309

Table 3. Superoxide dismutase(SOD)-like ability of each
solvent fraction of Portulaca oleracea

Solvent SOD-like ability(%)
Petroleum ether extract 16.40+0.91%
Chloroform extract 16.39+1.05%
Ethyl acetate extract 17.38+1.39"
Methanol extract 7.47+0.53"
Water extract 15.9141.39°
Herb extractor extract 11.78+0.59°

BHT 12.69+1.01°

" Values are the mean=SD.
? Means with different letters in same column are significantly
different at p<0.05.

1987). AH]59] 7+ g 23 FEE59] SOD {4+ &4
ZARSE A= Table 33} Z9HTh SOD A} BAL 2u] 20
ethyl acetate =EE0|A] 17.38%2 FolFo2 713 =2 &
XS YeRfdth o9 2 petroleum ether FEE 16.40%,
chloroform £&E& 1639%%, =54 225 1591% £ 2 U}
Elgth A di 2 butyl hydroxy toluene(BHT) S AR5}
ZAS v wdl B ethyl acetate 25, petroleum ether &
5, chloroform £&&, 254 2528 BHT 12.69%X T &
£ SOD $-AF AL UeR QL vhd, AH|29] oFgly] =
ZE 11.78%, methanol E&& 7.47%=2 TAJeHAFSIAQ1 BHT
we} e SOD §AREHYol Lrehysick

2H|& FEE9| Thiobarbituric Acid Reactive Substances

(TBARS) | 0|°} oI-A}2|.A-I

Thiobarbituric acid reactive substances(TBARS)= 72 7] 9]
ofg A &40 AxE 9 olgET glom, A2 Hske
21 malondialdehyde®} thiobarbituric acid”} ¥H-&-3te] ¥H-&E2
Ao Qale] ANEE B AL Hersich A4
£o] 7 goipg £3180] TBARSC] I3 FABHY L ZAH
ZIN= Table 49} 29I} 40|59 F74 2582 29%10 °
#M=Z UERGE O™ petroleum ether &5, chloroform &5,
ethyl acetate =25, 7] FEE]| A= TBARS Zto] tj=
THT 27 YEg o B2 TBARS | &3t @41t avh= u
EREA] Q9tTE Lee §(2003)2 &
acetate, butanol, ZF42 B3 =Z3}9 mouse?] liver homo-
genate S AHE-SHe] ZA IHAkSte] gk in vitrool| A 9] XA}
Al oA EIE ZALS] £ vl ethyl acetate 2 ‘:'J-]- butanol
22804 oA B3} BA Uehton], 228 557} =
ol vk AU o] FE Aok S5 2
=l &AWt A9 Qe Aer Hiustfih
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Table 4. Contents of thiobarbituric acid reactive substacnces
(TBARS) of each solvent fraction of Portulaca oleracea

Solvent TBARS(x100 M)
Petroleum ether extract 0.57+0.02°
Chloroform extract 0.510.02°
Ethyl acetate extract 0.40+0.02°
Methanol extract 0.33+0.02°
Water extract 0.29+0.01°
Herb extractor extract 0.38+0.02°
Control 0.27+0.01°

" Values are the mean+SD.
? Means with different letters in same column are significantly
different at p<0.05.

5. Disc Agar Diffusion B0 2|&t 2H|§ FZEZ9| Helico-
bacter pyloriti| CHSt St &M

Paper disc HHO.2 Au B0 75 $7140) 222 U &
24 BEES Helicobacter pylorid Z-EAH &+t A3
E A= Table 59 Zkth. Helicobacter pyloriol] Tt 41|
£-9] petroleum ether, chloroform, ethyl acetate, methanol £
£ 9 SR FEE A FEEY Pt S discoll
ATt HH|FY ZHF FEEY st TS E I 24
o] A Yehd= & 5 Atk &, 5=t SRS It
g5 UEl= inhibition zone®] 27|17} F7F8te] 40|59
petroleum ether £-25-2] 79 10,000 ppm 5=o]|A] clear zone
20 mZ 7 £ A4S e U THFig 2). T3 petroleum
ether EEE-2 2,500 ppm, 5,000 ppm F=oA%= 17 mne]
inhibition zonex =0} & F+E Uel =t
28]5-9] chloroform, ethyl acetate, methanol & £O 2
Helicobacter pylori®l| thet =2 43S FoFQth A,

Table 5. Antimicrobial activites of each solvent fraction
of Portulaca oleracea aganist Helicobacter pylori

Concentration(mg/me)
Portulaca oleracea 0 2.5 5 10

Inhibition zone diameter(mm)*

Petroleum ether extract - 17 17 20
Chloroform extract - 16 17 18
Ethyl acetate extract - 14 16 16
Methanol extract - 14 15 17
Water extract - - - 15
Herb extractor extract - - - 16

D . Disk diameter(8.0 mm) was included.

Y : No inhibitory zone was formed.

HEREL LR

Fig. 2. Antimicrobial activities of each solvent fraction
Portulaca oleracea against Helicobacter pylori at the con-
centration of 10,000 ppm. C: control(70% ethanol), I : petro-
leum ether, II: chloroform, I: ethyl acetate, IV: methanol, V:
water, VI: herb extractor.

HH| 59 =84 £ ENAE f718W EEEET FHY
o] ZA WehA] XAz, 10,000 ppm F= AT S+t 24
o] Uttt} o]} Zro| 2H|E<] Helicobacter pyloriol tigt
g LS EY S AT &5 = o] oflst g

2 o= &5 222 3 7HR|7} obd o 7t
A o] Bitd AoR BAZ 3, SF¢ FEED
7] FEEll= Helicobacter pylorid| Wit gtAde] H=2
UeRR] gFol, o= AgagollA =84 dF EZ 0] agar
plate 2 FAIE|R] QIAY B 35 9 5589 112
© & Qlste] gt B0l AAHE = H ALCRE AlRHTL

o OF
R |

2 dFolAe AulE FEEY S a2 AAY
9 HYF o2 & A2 A Helicobacter pyloriol| T3t 3} &
B2 obr A etk Au1Ee] §7180) 2EEY P
3t B k= 3 Wl 9, AR, SOD FAFEH, TBARS
= Soto] ST AR5 F HE TS I F
SEOA 722 mghZE 7P T A eI, AR5 ethyl
acetate S-8E0] 91.8%2} methanol £&E0] 90.6%= eSS
t}. SOD GAFZA]L 2.5 mgmle] EI= o) A] ethyl acetate -2
& 17.4%%} petroleum ether 23 & 164%2 =4 UEGTH
2Jul o] TBARSO] Sat 41} BHE SO oD et
A EQkT). Paper disc ol QSt Helicobacter pylori 3+ EA
9 AL, AH|E FEEY 57} £7FZE inhibition zone
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