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For the purpose of developing natural antioxidant, the antioxidative activity and antimicrobial of
phenolics isolated from Baek-bu-ja (Aconiti koreani Rhizoma) were determined. Optimum extract-
ing condition for phenolics were water extracts. HPLC analysis showed that the four major phe-
nolic metabolites were rosemarinic, protocatechuic, caffeic and chlorogenic acids. The water
extracts of Baekbuja did not have antimicrobial activity against H. pylori; however, the ethanol
extracts revealed higher antimicrobial activity. Electron donation ability on DPPH of Baekbuja eth-
anol extract was 20% higher than other ethanol extracts. The 2,2"-azinobis-3-ethylbenzothiazoline-
6-sulfonic acid radical decolorization (ABTS) and antioxidant protection factor (PF) were deter-
mined with extracts from Aconiti koreani Rhizoma. 94% inhibition and 1.14 PF were shown on
ABTS and antioxidant protection factor with 60% ethanol extracts. Also, TBARS (thiobarbituric
acid reactive substances) showed 0.19 uM in the control and 0.07 pM in the 80% ethanol extracts.
The result suggests that Baekbuja extract may be useful as potential sources of anti Helicobacter
pylori, antioxidant,
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A9 § FEF-ERE Resl Hagh o) B At o)F
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wsk="" H. pylori ARl gk Aol FEAQ] oo} X
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webd 2 AFlME in vitro assay systemsS AMESI] Wi
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AleF 8 AY¥AA. Bitylatedhydroxytoluene(BHT), yeast
extract, beef extract, pyruvic acid, [-carotene, H,0,, linoleic
acid, tween 40, o,o-diphenyl-B-picrylhydrazyl(DPPH), gallic
acid 5 SigmarHUSA)Y] EFAIeRE ARSES oY) formic
acid, folm-mocalteu/\]—,, trichloroacetic acid, Na,CO;, HCl &
2 YAl 5FAFE ARSI AR s ol AR &
FFTAE UV/Vis Spectrophotometer(Jasco, Japanys A3
5™, HPLC+ Waters 2690 separtions Module3} 2487 UV
detectorS ARE3I, o140 AMEEH acetonitileS ). T.Baker
AFe] HPLCH-E ARg-3t3ltt.

Total polyphenol®] &4. % polyphenol €32 Folin-Denis
HhHilo 2 Al om o —‘?'—X]— F2dq 1mpl 95% ethanol
I mi2} 557 S5ml, 1N Folin-ciocalteu reagent 0.5 mi&- 7|3}
3L 5EZE A 1?1 5% Na,CO, £ 1miZ 718kt o

R ’\] 2t AR ‘:}“ E33=AE AHS3t
725 omol A E5% § 2743159tk % polyphenol THE gallic

acid(Sigma Co.)g 0]%0}04 2G5 Mo g RE] &
HPLC°“ o %t phenol AR FFEA, wRxo] o

ethanol =259 Tisled EFEF=Z AT 77t *“—Eb—

&R protocatecuic acid, caffeic acid,

L)

chlorogenic acid,

Table 1. HPLC eluent Condition (v/v,%) for Separating phenols

Time (min) Acetonitile Formic acid (pH 3.0)
0 10 90
5 10 90
35 50 50
40 10 90
45 10 90

coumaric acid, rosemarinic acid & 552 methanol®l] £3jA|
A AMESIEA, FEAE 02 um filterE 2 miE 3L 1%
SwE —Er%%}ﬂ HPLCE #438599th. HPLC #2414 columne
Xterra (RP-18, 250X 4.6 mm)E YF-2% 30°CE A3l AME-
AL, oAl acetonitilex} formic acid(pH 3.0)2] ZA32
Table 17 7+& 27L& AMESITE #4215 m/minE 3191
3, A&7)%= Waters 2487 UV detector® AR89 306 nmol|
A EAskach

Helicobacter pylori W%, A3l AL8-3t 5= ¢, HolA
AAY AT H pylorizA BEd5R] ATCC 435045 At
a3159ch. H pyiorie) wioel= #ZulA](special peptone 0.5 g,
agar 0.75g, NaCl 025g, yeast extract 0.25g, beef extract
02g 2 pyruvic acid 0.025 g5 ARSSIAL RB7Y 2PE &

A ]74-1*7] el 10% CO, incubatorE ©]E-3FH o,
incubator®) %E% At 95% o) e g HABIIDL, agar plate
Zgo A ke 37°CE 48~72417F TR AAET

23] Helwobacter pylori 38N Y. H8+= H
pvlori BZA platedl] H. pylorid B9 100 pfs 259 0}04
by gejeos =ad ge, U39 disc paper(q) 8 mm)E
£ 045 pum membrane filter? A% 2} 25 100 WS
FEA L, QRTEE BadTE S5FAIR $ 370 P
A Z70A 2477 EO} incubationdt TS, disc 99 clear
zone A4 A2 %)

AAZASDOPPH) A, DPPH(a,0-diphenyl-B-picrylhydrazyl)
radical ~AZAIL Blois®] W e Fsle] WF sl A3
o} 7} #&E 1mpl 60 uM DPPH 3miE 237 vortex3t ¥
155 59 ghaol WX o 517mmelld ERES 451

e A elaled eI

DPPH radical 222245 (%) =
( Control O.D. — Sample O.D.

X100
Control O.D. )

ABTS radical cation decolorization &7%. ABTSe] &4 &
Pellegrini 59] W Wl <jsled] =439k, 7TmM ABTS 5
m/9} 140mM K,S,0, 88 wE 412 &4 1m/% ethanol 88
miE E53 ABTS«&oﬂ 1 m/ie} A|EL 50 wes EF3S 30
Z7F AEst ¥ 2.5%7F incubationdtZ 734 nmollA SSEEE
224359 ABTS radical cation decolorization £ Vg
2o o]sted LFERASITE

ABTS radical A3}&(%) = (1 — Sample OD.) X100

Beta-carotene2 ©]4-§F antioxidant protection factor(PF)
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24, Beta-carotene Andarwulans} Shetty®] WH'Wo g &3
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gt "3 F O50°CelA 308 WX & AT,
470 nmelA FBEE S8k o 22 Aor ARl
PF %< S350
F = Sample O.D.
Control O.D.

Thiobarbituric acid reactive substances(TBARS) &4,
TBARSE Buege®} Austd] W9 we} 4399 1%
linoleic acid®} 1% Tween 4022 emulsions YFE%] emulsion
08m/t 7z F2E 02mE IE F 50°C water batholl*]
10A7F 5He-AIZ) & wkgol 1 mpl] TBA/TCA AloF 2miE 7F
35 1587} boilingdt TR 1087 WZA1Z1 & 1587+ 1000
mpmeE YAED sl FeHE 532molN FREE EFst
Ko™, TBARSE 1 m/ WS35l disia A€ 1,133
-tetracthoxy propane(TEP)2] X 100 pg® 2 H{ASII ).

A B4, 2AFe MEAYS F5be] SPSS(Statistical
Package for the Social Science) 7| package= HAHEA 2
Duncan B8 91734 ¥ (Duncan’s multiple range testys: A&-3F
o FoAE A

a8 % 0¥

F2E9] FT7} WA phenold EA 29 viXe 9
g FE8ue] FE dejste] WRAZNE phenold EH
< FE% AF Fig. 1948} o] EFFEE0M 8454027
mg/gl 2 FEFo) 7H BYoH, g FE7F 20%1A
60%=2 ZoPA4E %34 phenolde] F71815.21}, 100%014
£ 0311017 mggl 2 ¥ FEFE RAT ol cereal
grain®] phenold EZo] 60% AELFEEA FE580°] 7}
& EU= Zeilinski®}t Kozlowska'”? Ao}l R o= X3}
Ao, e wet zol7t gl Ae= AlgHn)

F2E9] Phenol ¥ £4. WA F280d e FHs

QS BHT 23 Table 29+ o] MR} FE2=9] FHEA

Totalphsnoﬂ

Total phenol (mg/g)
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Fig. 1. Content of total phenol in ethanol extracts from Aconiti
koreani Rhizoma. a~c: Mean values (n=6) with the different letters in
a row are significantly different by Duncan’s multiple range test
(p<0.05).

Table 2. Contents of phenolic compounds in Aconiti koreani
Rhizoma

Content (mg/g)
Phenol
Water extracts 60% Ethanol extracts
Protocatecuic acid 0.821+0.06 0.931£0.05
Caffeic acid 0.07£0.06 0.04£0.09
Chlorogenic acid 0.37£0.11 0.14£0.26
Courmeric acid *ND ND
Rosemarinic acid 0.21£0.10 0.25+£0.40
Quercetin ND ND

*ND: Not detect.
*This experiment repeated 6 times.

Table 3. Antibacterial inhibition activity on Helicobacter pylori by
extracts from Aconiti koreani Rhizoma

Diameter of clear zone (mm)

Phenol content (ng/m/)
0 50 100 150 200
Water extraxcts *ND ND ND ND ND

60% Ethanol extracts ND 10 11 13 13

*ND: Not detect.
*This experiment repeated 6 times.

EA& protocatecuic acid, caffeic acid, cholrogenic acid,
rosemarinic acidZ FJEAch HEA] TR e H=
SIHE-2 G552 o)A protocatecuic acid®} chlorogenic acid
7} 0.82+0.06 mg/eT 0.37+0.11 mg/ge] S VeI, F
% 8ol 7P L 60% AEEFE2IM T protocatecuic
acid®} rosemarinic acid’} 0.93%0.05 mg/get 0.25%0.40 mg/g2-
7= 7P & e Jepiilth wiRRe] HPLC ¥443% A
@84 JFFH7l =& rosemarinic acid;, protocatecuic acid,
chlorogenic acid®] &rgo] B2 o2 Rol® AEd 837}
o235l Aoz AEEH, 60% o ek2FEE2] rosemarinic acid
2 93] AFohd AF T WAS e AA WAL o
&5 7UE ¢ Ue AR AZEN

Rz} 2280 H pyloridl Wi YREH. H pylori B
HAMA plate H. pylori & 100 W STk, MR} 33
L HFst disc FHAY clear zone A71E S AH
Table 3004} 7do] G FEE9] 7% clear zoneo] ZHEFHA]
Wgom, FEFE0) P FL 60% dBEFEEY AL
50 pg/ml, 100 ug/ml, 150 pg/mi, 200 pg/m/e F=Lw, 10,
11, 13, 13mm clear zone®] #ZE| H pylorid] st
60% NTHEFEETo] ¥luH = PIBYS Ae A=
1A

AAZAS &4, Hertong 572 HAFFo| AR
flavonoids @ phenolicd B2 ol g sl 289 A%
g slgen, o)g3t EdEo] free radicale: FUATIAY
HA 71 5] I T2 i3t S 4 4 g RFE
3 gE gzl et 24 4L 7IdE & o A W
oA free radicaloll )3+ =31 IAsk= AEREE 0|8 F
Jri Pt WMEx FEd AxFATE FAHT 2H
Fig. 29} 7o) G5452E Hr} AEeSFEEY] A%l
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Fig. 2. Antioxidant effect of ethanol extracts from Aconiti koreani
Rhizoma by DPPH radical. a~d: Mean values (n=6) with the different
letters in a row are significantly different by Duncan’s multiple range
test (p <0.05).

Inhibition (%)

¢ 20 40 640 80 100
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Fig. 3. Effect of ethanol extracts on ABTS radical cation
decolorization. a~e: Mean values (n=6) with the different letters in a
row are significantly different by Duncan’s multiple range test
(p <0.05). ND: Not detect.

ST, 20% NEEFEE] 93.6910.19%E 7P E&
#HE UehlloM, 60% AEEFEENNE 93.64+0.18%2
E2 AATATE VeI 28 E4F2EL 60.10+
L63%E W2 HAFH%S VEPES & 4 A9t

ABTS radical cation decolorization &%4. 72 244
H lipophilic E4¢] 3kslE-& 2437 $l8] ABTS radical
cation decolorizations Z743 A3 TFig. 33 7] 60% ok
FZ59 inhibition®] 9425+0.68%= 7FY =A Jehdy, d
THFEES 69.9810.22%2] A3&S ERIOU 100% og
SFEEME At v ot Wb 60% ole
FZE0] 254 2 lipophilic 20l i3k daksiglo] S4at
RAog AGEQIT}

Antioxidant Protection Factor(PF) &4. PFe) =42 28}
o} B-caroteneS 718 linoleic acid emulsionS ARg-ahed Wi
72 FEE9 JEES 243 A3 Fig 49049 2ol 60%
NHFEFEEC] PF 11410058 9] antioxidant protection
factorS UER] 284 EZe didk giksige] nlwd =
Ao BRI Duvald} Shettty’Ve 97l dgHois=
phenotd E4¢] PF/b 1.1~1.3 AEHT. Busiglon, & 4
He] MRz PF 1149} £AFSE PES JERAITT

TBARS &H. WHA 3ZE9] thiobarbituric acid reactive
substances Z4¢ A7} Fig. 59 Ueht nkel 7o) 80% olgk
2F2E0] 0.04£0.03 uM, 60% NEHEFZE0] 0.06+0.8
pM, EF5EE 9A] 0.10+£0.02 yMZE TIET 0.19£0.05 uM
o] Hl3le] HlwA W& TBARSE-S vehfo] Alsl&xxs

EZEER Carotene

Antioxdant Protection Factor(PF)

[ 20 40 80 80 100
Concentration of Ethanol (%)

Fig. 4. Effect of ethanol extracts from Aconiti koreani Rhizoma on
antioxidant protection factor. a~d: Mean values (n=6) with the
different letters in a row are significantly different by Duncan’s
multiple range test (p <0.05).
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Fig. 5. Effect of ethanol extracts from Aconiti koreani Rhizoma on
TBARS of antioxidation. a~e: Mean values (n=6) with the different
letters in a row are significantly different by Duncan’s multiple range
test (p <0.05).

bindinggh= 8ol ¥2S ¢ 7 AU 2=t 100% gk
FZ2EqE 0181008 uMe] 2T Ro}h & TBARWUS
Yehlo] 284 Edo tigh daksiEe] te gulle] FEE
Ho} Be-s & 5 Ut olst A9 B ) 3] 5] #
718uljo] 98k NFFEE] ksl AoM HutHoz g4
FEE) ¥E 7180 FEEQ] s g3t kit
Azl FEHoz AXE).

= 5

W2V Aconiti koreani Rhizomays ©1-88F @b@ylel w3}
AAE 3t 7154 AFE AR L] St I 2 &
Jelaas 2Abeich WER} F5E9] phenold £ 5
Z5EL AFFET0] 8451027 mgeelle, JdEeS2E
& 20, 40, 60, 80, 100% T=E=E 27 64010.10 mg/g,
6.531026 mg/g, 696025 mg/g, 2.44+0.04 mg/e, 0.31£0.17
mg/g® 2 EFFZEE9] phenol FEFol thi A Vel &
Aksl F3ot mui U7 phenol /389 RS HPLC £4]
A a3l §317)1 & protocatecuic acid, chlorogenic acid,
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rosemarinic acid®] ol =A VEbATH H. pylorid] tiek &
AEHE AEFEEAMT AFEHIUT. ABTS radical
decolorization® antioxidant protection factor(PFYS A% & A
I ABTSE 60% OeFEFEE0lA 94.25+0.68%2 7FE &2
A&&e YeRIAL, PF €A 60% ANEHEFESENA 1.14%
0.052 YA F& protection factorS YER{ZITE. DPPHON o
& AAFATE 20% NHEFEENA 93.690.19%2] 71
B B UERIROY, 40%, 60%, 80%7+e] HolAQl A}
ol YN, EFFEFEIME 60101 1.63%S W2 BHE
UERIGTH 8884 F AislE dodled Fad A4
< 3= hydroxyl radicalell thgr 7} FEEES] °§?—.§,3 80%
NetEFEE0) tE =9 FEEE0 95 ¥& TBARS
s JERASITE. ol e €4§ 3 EH R ZRE F23 5
B4 EAL 60%Y ethanol® FE% FEEo] AN &
A7 &go] 7F53 7158 AEY JJHE-J Mol 73 A
o8 Alg¥rh

Key words: W22, 87 a}, ksl a3
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