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Abstract

Water and ethanol extracts from Rue were prepared, and their growth inhibiting activity against Helicobacter
pylori and other biological activities were examined. Total phenolic compounds in the water and ethanol
extracts were present at the concentration of 16.39 mg/g, and 17.07 mg/g, respectively. At the concentration
of 200 pg/mL of phenolic compounds concentration, water extract produced 12 mm inhibition zone while ethanol
extract produced 13 mm. The ABTS [2,2' -azinobis(3~-ethylbenzothiazoline-6-sulfonic acid)] radical decolorization
and antioxidant protection factor (PF) were determined for extracts from Rue. Water extracts showed 96%
inhibition rate on ABTS, but ethanol extracts showed higher PF (1.2) than water extracts (0.8). Water extracts
had higher electron donation ability on DPPH than ethanol extracts. But ethanol extracts had higher ACE
(angiotensin converting enzyme) and xanthine oxidase inhibitory activities than water extracts. Rosemarinic
acid and quercetin were the most abundant phenolic compounds as analyzed by HPLC.

Key words: biological activity, angiotensin converting enzyme, antioxidant, xanthine oxidase, Ruta graveolens L.,

Helicobacter pylori

2

o,
tlo
=
i
2
2 o
o>
2{_:
i)
fir
A
Ao 41 ol
(= m(\)n o

™

ok
2

dt 2 ox o b fo B Xodp oB

= A A W A 717 2 46}] ‘HTv‘i’: &

2 a0} ke g AR A vk A
7} wh A =] o] ghaksiulol Al e}e] o] 77}]7‘ W ZE
Aale] Hch & Fobe| a4 WA <, AlgAd o]t el
g, A, S, G2t oF AE
G a4 o8 frdEicka dedA 9lokl). &4 4
g A7) A3 G BARE olaFEE ‘i*&, LA
HZ Jl2E ko], SefR ko] ofu|i il e by
A QlA]A %2 Aol 34kEA] 9 butylated hydroxy anisol
(BHA) ¥ butylated hydroxy toluene(BHT) 5 ¥4 34r3}
A 7F ek A sHAbstAl &8 dHatstE o] viwA] v A

>°*
mﬁ.%
>~_gr
B
o >
de oy
r.‘i

H’ ﬁ B oo
Lo oo

Al

'Corresponding author. E-mail: yicho@sangju.ac.kr
Phone: 82-54-530-5265, Fax: 82-54-530-5269

sl o] e A A W Aupe] WHoldAd 2 5L
2 QAo & F4E  Sloke Bart glel (@) B oA
stan AHo] 7t gAaksAle AT 87 gl Ay
Absu-3-& A PC— garsl B-alo) tigk o ) dutsls)
213 3 A3 S dot Aol A A 7 A3 o]
e AR "E}E% A Helicobacter pylori+- 19833 Warren
¥} Marshalie] #2}12] ¢ f-FF 258 8]3te B3l o]
Z wo o3y} ol 2oy Fth. Helicobacter pylorie 91733

A A Z7F Qg A EEA Al A A%e

T

3= Gram 54 Zhaolw YA Tl A"t 8 = S
o) o BAEY 271 E04~1.25um A2 B uFH
t}. 30~37°Ce Wz 7|A #FANA & A, 25°C =&
45°Coll A& AHebx] 93 §713 S ol = 2p2hA] o 3
A pHE 7.0~75019, o] W& gloiwd Aot hzel
ZZ A 5] devhy RaEPeh3). sehver Al
9] 2} 80% A =7} o] Foll AAdE Ao TS e

2] @3 glehrt olw gk b Ex1Q1Ake] dF o vk -l



Rue(Ruta graveolens L.) $%52] Helicobacter pylori & ¥ &A= A=A 53 461

Ale] A A A oF& figitle B ud) 58 7gksle] 2 o
Helicobacter pylori 2} A ol & 179} # 3 5}e] Helico-
bacter pyloridl H3 TEH Q] dato} A 52E $3 A=
+ o] Alxd Her) oloh HFde AERA 54 3l
= Agg]%}»/ﬂ /H_‘i'_oﬂ I;H‘ql- _1,}-/\] o] —‘LO}Z:] 0]-——* /\EE’%/\J /H_‘?_
& AT AN E 2AES A FA3A o FRFA 9

AR E o] &3l = A 57} Wol o] FojA 1 gt Al Fol &
Aste Ay EAY YR2E HJE5A FgEol ol E
HEA SFEEL YA o2 4 0]y FEH kol
7} 5 ol F3 e d HEF, dE4l v T2arels
7, {54 A=FES 283 = o AT, L=
7), BHAEY, ok, sk, SAA], AR B 2y o
1} 59 23U} 9l AR BuE3 3UvhE). Rue(Ruta
graveolens)x EFolegba 3t} 7] AAdA ZE 7
AL AHER 7|83 o) el ¥ Ruta graveolense
28] 2019 reuo &, “AF-FA T} =& ‘sl rue-
sthai “7-gte}” 5-9] L2 A FR I} Hold -5 g k2l
A v E3} A ool A= Rueol A F® (rutin)o] gl
EAE FE35to A 23 AANA Folle ¥k A EA
2 god dade e /\]731;;__1;} BE 7|3 Boulga
Sof ZedA ook 2 oL fEsteE 2 g
e AL FEolth 4, Rues % E}”Li FoA &E 9ol
Zol yow gelE g F Qa AT gow &°1 %
Al gerh 283 oy HES Ylolle HE 2 F8%
WEAlo]l™ Rue] Hele JYHRE 20t} &3to] vu
A} vlv|Ze] F93 Rued] X4 2% 54, grappa,
o8] F572] <ol Al S5 5k W] f3A AR
. AFAe] = L&
Al 7]E o 2281t} o] A9 224 wH g} A, B
&7} 9, leaf washe 28 Fo 297} 9vk 24
S AXAAA 7FEE AFAZ 43t A E AR
AMFA| 2 o) 7 & jheHE). 2 SevEle SR AaEe] &
7ot @A o5 4 v sete] g Qlste] Hgrgo)
Z748ka Sl Ao Al o] wWstel 4 x79 o3t
ik]o]aﬂg] i 5 o] _‘r_o}z] 9,1‘:]‘ E3 AEH 2 A
A A5 AR e AR 3] HAlo] Folx
7ta gle, B3] Ay o #Ale] G2 Frlsta 9
o} mpeba] gk, A7y A2 F4S FAAAE F3le
Al A 3} gl FAd o] Ear, 715 E Aud HBY S8
7} o utell gl AlA o o] 2R A HEE o] §-3F A

o] Fpate] o] Feix) 1 gl AA7A = A & X 8o
A7) Sl e R 3Aaksl ave} halF AUt FNG AFE
€ -2 Ao gy olE AFTAHAAE] AAx
Ar)gol A B35 W st uhy 5ol ok A ES

I Qe AAelr)

B A Fel A& Rue(Ruta graveolens) Z24-€] Az &4 &
g dFe d3te g S 23 angiotensin
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converting enzyme, ¥4 92 138} + xanthine oxidase2]
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Butylated hydroxytoluene(BHT), 2,2’ —azinobis(3-ethyl-
benzothiazoline-6-sulfonic acid)(ABTS), yeast extract,
beef extract, pyruvic acid, B-carotene, H20s, linoleic acid,
tween 40, @, -diphenyl-B-picrylhydrazyl(DPPH), xan-
thine oxidase, xanthine, angiotensin converting enzyme
(ACE), hippuryl-L-histidyl-L-leucine(HHL), hippuric acid
52 SigmarH(USA)S EFAFE AMgshalon, A 59
#H& F2]d A}43F HPLCx Agilent 1100 series$} VWD
1100 detectorE A3}l 3 o|TA o 2= WESS T,
Baker/‘}ﬂ HPLCH®-%& phosphoric acid, Folin-ciocalteu?]

E trichloro-acetic acid, Na:COs, HC1 -2 A EFA]F
& Agane

Alzol MY

Rue(Ruta graveolens L.)& Herb F3ell A A=z )
= AE A AF st AFAZI]E o] 43l 50°CellA A
ZAA Eostsle] B3 ovt&2 &3l Al43)4ch

AR FEE2 M=
Rue ¥8 & FFEL &5 150 mLell Rue 7;15:%1 3

<
E-2 60% ethanol 70 mLol| Rue 1% 3g&

& =l g»}
AF FEFE EF 47 Ak FE F 10,000 rpmell A
2 ZoF YAl £u]3lo] Whatman No. 1 ¢ FX] 2 of 7}3}

15 =4

FEFEEL A9 2dE AR Moy 4 F
Z#%E-2 rotary vacuum evaporator 2 ethanol-S A 7 3}
A2 AHg3t ot

Phenol &l&tE XMzt

A2 1 mLE 95% ethanol 1 mL9} 5 5 mLE& 7}
2ol 1 N-Folin ciocalteu reagent 0.5 mLE @o] & 419}
F3 587 =13 3 F4 % 725 nmell A 147 o] ¢l &
AHale] REFTALE o Fabadoh(T).

HPLC &4

FE & 492 protocatecuic acid, caffeic acid, chlorogenic
acid, coumaric acid, rosemarinic acid, quercetin & 6&-%
| ¥h-g-of] -G-8 A1 A AFS-31% 2, Al 4 0.2 i filter 2 2 mL
o373l 5 ILE T4t £4 2L column2 Agilent
Zorbax(SB-C18, 250 X 4.6 mm)& 30°CE A3z, A&
71 VWDE A148-81¢3 306 nmell A 23 3}sich. o] 542
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Table 1. HPLC eluent condition (v/v, %) for separating phe-
nols

Time (min) MeOH Phosphoric acid (pH 2.5)
0 60 40
8 60 40
i5 100 0
18 0 100
25 0 100

=) 5t€-7} phosphoric acid(pH 2.5)& At-&3l9 7w 71 &7] &

2] £712 Table 1ol Jeluile} o]} 2E 4% += 1 mL/
mine|c}.
ABTF 2 it

A ]—%-31_ TT= 9, Aol AAA S A H py-
lori2 A B35 ATCC 435048 AH&-3t . H pylori
9] wfekel = AXJ,HHZ](SpeCial pepton 0.5 g, agar 0.75 g,
NaCl 0.25 g, yeast extract 0.25 g, beef extract 02 g %
pyruvic acid 0.025 g)& AF&3lgict.

H. pylori®] wF-2 w714 278 FX1AA F7] 93
A 10% COq incubator ©}-83}90 .29 incubator®] $%+=
2 959 o422 #2133l 2.1, agar plate’doll 4] wll oF 2
37°CE 48~T72X17F <t AAssdt.

Hp lorz°ﬂ W T FERY AL e 1A

o 11] ull 0}‘*,3, _‘f’_i H. pylori A NA v 2] (50 mLF spe-
cial peptone 0. 5 g, NaCl 0.25 g, veast extract 0.25 g, beef
extract 0.2 g 2 pyruvic acid 0.025 g) 5 mLell H. pylori
100 uLE #7312 7 % E% (.45 Um membrane filter &
Aty 05 mLA T4 3t 2ol = A FE AHE-51
o} 37°Ce] Bl 271 FA oA 48~T2A1 7 Eob whokar &
EAFEAE o] 43t 570 nmelA] FHFEE ZAslge
o, RFFAE o] 83t F75 T F AHHE(%)={1—
(7o Fa/dET2 ) x10019] Aoz A4bsg
t}. disc paper W (8)C.2 H. pylori M3+ A wx)(HA
A A wj A o] 0.75 g agar H 7l H. pylori & 100 iLE 5
sl 2 feldor =ug o} HFH disc paper(® 8
mm)E —Q—E]_T’_ 0.45 pm membrane filterZ A #3% 55
100 iLE FA71A, dxT2e 2ETE AREskad

37°CH “117]/“51 F7 A 24A17F EoF wiekdt v} disc
FH2 A&g A K55 HAdstd FS A9
gtneet 5o AN

Angiotensin converting enzyme # 3] £} &£ Cush-
man¥ Ondetti(9)8] W o2 Jsidct F, w7+ 03
M NaCl& 3§-3l+ 0.1 M potassium phosphate buffer(pH
8.3)ell 717 <l hippuryl-L-histidyl-L-leucine(HHL., Sigma,
USA) 25 mME =<l 9 0.15 mL, ACE(0.25 unit/mL, Sig-

AR - 44

ma, USA) 0.1 mLe} 2+ $Z A8 £9 01 mLE &£33l92
o, 2= FEAE A4l F7/5 01 mLE Hrbsked 37°C
ol A 30&7F ¥r-5-A17]57, 1 N HCI 0.25 mL #7112 ¥r8-2
Zx A7 ¥ 3 mL9 ethyl acetateZ H7}sldth. Ethyl
acetate o2 K6 &) & ZF A7 ZHALel 2mLe) EH-5
£ A7}t %23 hippuric acidS spectrophotometer
Abg-3te] EF3X% 280 nmellA]l 4% F A8 e(%)=1{1—
(¥H-8-7-2| hippric acid®] A =/ 22 hippric acid] A
A=) x100}9] Aoz A& Tt

Xanthine oxidase &4 A 8l 232 Stirpe2} Corte(10)
o]y of] £3te] &) sl ol & vk 0.1 M potassium
phosphate buffer(pH 7.5)¢l xanthine 2 mM-3 =9l 7]A
3mLell £49 0.1 mLe} 54 0.3 mLE ¥ g =9
Z4Y il FH7H54E 0.3 mL A7 eke] 37°Coll 4] 308
A 7] 3 20% trichloroacetic acid(TCA) 1 mL& 7}3}
& FRAA 5 YA Rt g A g 5
o 2o A HE uric acidE FF % 292 nmel|A] &3 3}
°‘1 A 80-8(%) ={1— (&2 uric acid®] A2/ 212
uric acid®] AAlEk)x100}e) Ao A4S T3tk
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E
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DPPH( @, @ -diphenyl-B-picrylhydrazyl) radicalel oj gt
27242 Blois(11)9] w2 w8 5—}0:1 22 3}9dc). Z+ A
2 05 mLel 60 pM DPPH 3 mLE 97 vortexdl ¥ 158
&b 9|3 b3 517 nmell A FHEE SA (A7 A}
T FRHE-HETY FRE/ AE2T FEE)KI0SE
vhelgiglel. ABTS radical cation decolorization®l 238
Pellegrin 5-(12)¢] ¥ <l ol &) &4 3t c). &, 7mM ABTS
[2,2' -azinobis(3-ethylbenzothiazoline-6-sulfonic acid)] 5
mL2} 140 mM K2S20g 83 UILE 412 £ 1 mL9} ethanol
88 mLE T3 ABTSE 1 mLe} A1 54 50 LS &8
8lod 3027 2183 ¥ 258 7F incubationdt 2 734 nmell A
F4EE A3} ABTS radical cation decolorization
% 3}+ percentage inhibition(%)2. 2 Yeh 2l ). Antioxi-
dant Protection Factor(PF)+ Andarwulan® Shetty2] &
H(13)e 2 223k ch 10 mg2) B—carotene/50 mL chloro-
form &9 1 mLE evaporator® 7] 93 40°C water
bathell 4] chloroformg %A% % 20 L linoleic acid, 184
ul. Tween 403} 50 mL H:02E ~}3ted emulsionS &1,
5 mL2] emulsion®l] A] &4 100 uL& & &3l vortex 2
Z Ao E 5 50°Col A 3087 ub-S-A1A WA 7 of-& 43l
thg, 470 nmoll A FHEE A3 PE=-479 &
Fr/N2TF FRrE b}E}lH lt}. Thiobarbituric acid
reactive substances(TBARS)+- Buege®} Aust2] ¥} (14)
o o}a} &A13}edc}. 1% linoleic acidet 1% Tween 400 2
emulsion-g %53 emulsion 0.8 mL2} Al & 0.2 mLE 41-&

oot
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2 50°C water batholl 4] 104] 7} ¥1-&- A Zic} v1-g 3 uk-3-
1 mLell TBA/TCA A1¢F 2 mLE 7}8}x 1557} boiling
the 108 7F WA 71 3 15871 1,000 rpme2 9 A -8
o} A&l A 1087} ¥ 3 AR A-8 532 nmoll A FH =
22 3}9) o], TBARSZ-2 1 mL ¥WH-3-E3 5ol dls) A A
1 1,1,3,3-tetra-ethoxypropane{ TEP)®] pg 22 X A)&t5it}.

to o gt 2

-

Zot ¥ I
Phenol 3tetE Hat
Al E 9] 2" o Al ATt 2A)ete A A2 &
Ao} 23 ol Felrieh AnbSS A oA ArstE oﬁ
o] T3 9 A =319 flgle) At} o] 3 4ts}
W2 817] ¢)ste] fre] A A E o] £3te] dHnk-s
A3 A o)A HAkE7) o} gea vk B3 $aUA)
o 24 elrizte] vl mA AT FeE A5
, o128 frel aAA S Ak A el AL ah e, o= A )
FEo] 9] o] &5 1 Yrr(5). E AR A28 Rued
Z 9 &3S Table 29 2ro] E3 60% ol ¥H-& 3550l 4
747} 16.39 mg/g, 17.07 mg/g 2 vFebyte}. Choi 5(16)0] &4},
3 S ) A F ¥ gl 1015 me/e, 9.49
mg/g, 7.70 mg/get 3 231 Zell vla] B AP A A8
Rue #2529 & #&53¢aFo] AdA o2 Fof A A
2 g EARY ol JFAE d&2F 4 gtk

oo mH
o o

01-_][‘

.
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HPLC &4

HPLCE o]-4-3}o] Ae] &4l o 3l 652 & pro-
tocatecuic acid, caffeic acid, chlorogenic acid, courmeric
acid, rosemarinic acid, querceting A1 ¥ 3}e] A 2 52] o]
g HE 24 FF #-& H s LFEEA I retention times
Hlwale] AeF BA3 H 3 Table 33 #e] protocatecuic
acide AEH A wgton 4F FE2EA wh 2hgof &
3}7} 9l & rosemarinic acid & o] ¥ 722 e Al E

Table 2. Phenolic compounds contents of water and ethanol

o } S}AE S-o) A = M vhyAe] g s
%> 9l flavonoid 44l quercetin ¥HE ¥ HLR

deht 97 Aol B3 e Ao AR

Disc paperi 22 H. pylori B3 Az A A3
A3} Table 494 ¢} 7o) & FE2 7ol A= dAvd=s 44
150 pg/mLe} 200 ng/mL H718-E = 10 mm, 12 mm9
clear zone® HA st on, 4T FEEdA & & A=k

o] 50~200 pg/mLZ &7}l w2t 9 mm, 10 mm, 11 mm,
13 mm®)} clear zone°] A H S H. pyloridll 3t oA A7}
7b ol Aoz velyod g3 AA-L H pylori 3
WA wiA] ol A 237 A7} Table 594 ¢} 3o] & F25+
o 4] oAl #E 150 ng/mLe} 200 ng/mL 73S o) 3
2AL Fol B 4 919, dF FEEANA =3 HF AL
= 2 857%, 8.57%, 16.13%, 26.49% 2 4 F& 1R} °-J
Z 22544 o & A8 45 vepsdch o] 72
% GE F 49 F40) 44 By i FEE s 31\
E9 £79 Aol wWE o2 AlmFH 2

2] 7<1-o}]7}- A 719 AlAFo A renine] 2}
27 A QO-] anglotensmogen°ﬂ 283} angioten-
sin 1% A8y, o]+ thA] ACEl 9 3] angiotensin I &
A3 E ) Angiotensin I+ A A3 =58 do7]|7 al-
dosterone®] 8] 5 FYAA HEF o] 23 FEAFE 2
Psto] AREr7tE o 3hS AsA7[=d ol F Cd
w2 g3y 02 ACE A a7} AF-&= 333 ¢4
Eo.2 vghEolx] g Hatgo) BL‘EE"]'*‘“‘ Ao 4eA 9l
t(17). o1& FA & A 7] A8 A A E 5 Rued AA
slo] B3} olehg FE5E9 ACEA S 35 &g A3,
Table 63} ZFo] ACE AH#l&o| & F&E-257.04%, d2&

Table 4. Inhibition of Helicobacter pylori by Rue extracts

Diameter of clear zone (mm)

extracts from Rue Solvent Phenol content (Ug/mL)
Phenol content (mg/g) 0 50 100 150 200
Water extract 16.39+0.11 Water extracts - - - 10 12
60% ethanol extract 17.07=0.18 Ethanol extracts - 9 10 11 13

Table 3. Major phenolic compounds from Rue

Content (mg/g)
Ethanol extracts

Phenolic compounds
Water extracts

“No inhibition.

Table 5. Inhibition activity on Helicobacter pylori by ex-
tract from Rue

. . D
Protocatecuic acid -

0.21£0.01

Caffeic acid 0.47%0.16

Chlorogenic acid 2.3510.14 1.04%£0.13
Courmeric acid 0.32£0.04 0.97=0.14
Rosemarinic acid 1.08+£0.04 6.43£0.79
Quercetin 0.51£0.01 3.57%+0.16

"Not detected.

Growth inhibition (%)

Solvent Phenol content (Bg/mL)
0 50 100 150 200
Water extracts =P - - 8.36 10.26
Ethanol extracts - 857 857 16.13 26.49

YNo inhibition activity.
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Table 6. Inhibition of angiotensin converting enzyme by
extracts from Rue

Inhibition on angiotensin converting enzyme

Hippuric acid Inhibition activity
(hg/mL) (%)
Control 9.40
Water extract 4.04 57.04
Ethanol extract 2.45 73.89

Table 7. Inhibition of xanthine oxidase by extracts from Rue

Inhibition on xanthin oxidase
Uric acid (ug/mL) Inhibition activity (%)

Control 32.22
Water extract 17.54 4556
Ethanol extract 0 100.00

FZ2E5L 7389% 2 Ve ¥ 2EERT 4FHE FE 50|
ACECl &) o =2 A3 &4
Ego] B 7oz oakElc)

[

 BEY 20 24N

=)

0

Xantine oxidaset A AW F& thale] B = g4
xanthine #-& hypoxanthine ©. 2 58] urateS 3 Al 3}o] &
A urate7t F7HEH E- o] E2 E| o] Mgt 55& fus)

552 o270k 18). wek XOaseol| & Rue F&E2
A& 448 Al 23 Table 7,+ Zro]l B FEEL 4556
%, dFFEE2 10000%2] F& A &35 vepich
olelgl Aats & u Rue 55 &-+% phenold E4S

goutd) oz}t Aol &} SIS o5 4 Uit

gatEt 2y
Tarladigis 5(19)2 W9 A3l A140ef Ao, 2 ukat

o A, Abae] A, shabElAl] 5 o3 g szt o8l o
2 vty R vl el & Fe] Al aakst
H9o] &3] 2 potassium persulfate2}2] vE-g-ol] 23] AR

ABTS free radicale] $&%2] gAtsld £ 98 2|7
o] radical 49 A A2 o) 2AHE AL o] 43
w8 A}-8381 9 7, PR 248 ¢35} B- caroteneE 47}
g} linoleic acid emulsion& AHS-3le] Rue F&%9 a4t3}
He FAstdct 28] a otz el EFHE, polyhy-
drOXY ubers kg, Wk oful ol 2)3te] Felw]e] A

2 A o] B == S o] 83t ARFAS S S8
oo, TBARS+ R W] Akslell 9] s} A} 7)<= malonaldehyde
o] of& ZA sl FEE2 AkstH & Flek A Table
83 o] AAFAFL AdF-FEEH 4EFFEF] 8938
%, 86.90% %29 ABTS & @535 5] 96.61%, &5
ZEo] 93.00% %2 E& 433 E vehdler PFE 0.83
1.209] vlwd e ke vepids A = F et
W= TBARS® t=79] 62.0 uMel| vls] 4432 E 37}
F7F 141 M, ¢F5FEFF 71 139 uME veby £33

%74 - g2

Table 8. Antioxidant activities of extracts from Rue

Solvent
Antioxidant activity Water Ethanol
Control
extracts extracts
DPPH - 89.38x1.24 86.9+1.40
ABTS” - 96.61+0.17 93.0%0.11
Protection factor (PF) - 0.83%£0.06 1.20£0.03

TBARS (X100 uM) 0.62+0.05 0141001 0.139£0.02

&F FEES A AL o o) = FREhA] & AL
=z

Jepge}.

(@] ok
L =

Rued! & £ o &H-& 2 &3] LA QTN &
5 gt 2 A9 7 FEE] FAE FEL E S
FEol4 16.39 mg/g AF FEFEA 17.07 mg/g = epdt
t}. Helicobacter pyloriell @&k disc ¥ o4 200 ug/mL<]
ZeldEs A7 A B3 4 F 252 24 12 mm, 13 mm
o A& vehle] FadAdo] US4 F slsleH,
2-fold dilution W 22 &84 HF AH & FF 510}
U4F FEEAM Y 22 3T EAE el £ o4
7zt %329 ABTS radical decolorlization®} antioxidant
protection factor(PF)& A% 2 Z3} ABTS= € 5% Eol
F %R & A& Yehid o PFe 4 FEE
A 128 & $%% 084t} 4 vhebdel DPPHe digt

% -%‘%Eq 89.382 &F FZF 86.90% L}

A AbaF ApalEE dog)ed T8
g g ge 3} hydroxyl radicalel] &k 2} 582 o 3F
*F FZFFo] binding FHo] &3l & FFE ¥
< TBARS #t% vtehlgdvl. Angiotensin converting
enzyme3} xanthine oxidase # 3] B4 A& & Eo| &
FZ&Fxc} o] 24 velwta, HPLCO 23 sl 34 27}
rosemarinic acid®] ] 4F FEENA 714 ggtod

52 2 qurcetin &3e] =4 el

S

%!
-1
=

>4

_{

oo
ok
2 orlo K

aAtel 2
B dTe @37 Is A2 elA A8l 20039 = A
A gbake] Aubal 7919 ok AbgdQl “ghekA] 2 herb®
I3L¥] Helicobacter pyloridl &k 444 24 2 3y &
o) A 9 Al 3HHA M 5 KOTEF-19)" 34 238 <
o]z Axte] o

=)

o
N

so]od, Q3w Aol A=A

fad

Ho
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