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ABSTRACT - Present study have been performed to develop Bulnesia sarmienti as a functional food. Methanol, n-
hexane, chloroform, ethyl acetate and butanol extracts of Bulnesia sarmienti contained total phenol by 5.81 to 7.47%.
It is high content than fruits which were known as high contests of total phenol. The electron donating ability of the
extract of Bulnesia sarmienti were increased along with increasing concentrations of extracts. At 500 pg/mL and 1000
pg/mL, the all extracts showde more than 80% of scavenging abilities, which means the equal effect of the antioxi-
dant, BHT. Nitrite scavenging abilities were measured as follows: methanol, butanol, 5.53, 5.77% at 100 pg/mL,
respectively. The ethyl acetate extract was 73.29% at 1000 pg/mL which showed the highest activity and methanol,
butanol, n-hexane, chloroform and water extract were 65.65, 65.02, 47.49, 52.51, 45.54% which also showed rela-
tively high activities, The growth inhibitory effects of each solvent extract on tumor cell were as follows: test against
SUN-1, the gastric carcinoma cell, exhibited the highest inhibitory effects at 100 ug/mL where the n-hexane extract
was 61.6%. The ethyl acetate and water extracts did not revealed any inhibitory effects. Hela, the uterine carcinoma
cell, exhibited the highest inhibitory effects at 100 pg/mL where the n-hexane extract was 75.1%. The water extracts
did not revealed any inhibitory effects. HT-29, the colon carcinoma cell, also exhibited the highest inhibitory effects
at 100 ng/mL where n-hexane extract was 57.4%. In conclusion, Bulnesia sarmienti have been shown the antioxidant
and antitumor effects, and that it is expected to be developed as functional foods.

Key words: Bulnesia sarmienti, Antioxidant, Antitumor

AR ARg-Ehe
0191011 Abz}%]
}—ﬂl EJM

13

= ELO]E] HA
Aot} dukxo g wWol Uy
BEF A EZE rosemary} sage
& AT Atel YA P77
o] st ZF 2y ok, FAYF

*Correspondence to: Jo Dae Hyoun, Department of Public Health,
College of Natural Science, Keimyung University, Daegu 704-701,
Korea
Tel: 82-53-580-6459, Fax: 82-53-580-6465
E-mail: eogus0728@kmu.ac.kr

120

T XE7t ue JE EEA, EAEE, IAESF, o,
BAHYE, AAAERT 22 dXY X5 S BE AME-s}
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AE I QR0 o] Aol AME-E FE9] UE2 Bulnesia
sarmientiv= T-O}0]29-=(Guaiacwood)T2 £ 7= 3}
o, ohiE]7} & AFRlEe] F2 trdES XA
2 AR ™ AgeAlolt. AW 549 =HES u)
AA7Ia daAshsdo] gl ZAAMEE AT =

SHol $rd Aoz duA ojA 4& ¥ AHBHE

HEYY
B8] FA - Bulnesia sarmientiFzZE-E A Ed 10
vl F(w/v)2] 80% methanol 718ke] 24A1 7+ 33] A X
FE34 . FE YL oJ}A](Adventec toyo2, Toyo Roshi
Kaisha, Japan)& A}g-3tod 23] o #43}3L rotary vacuum

2 ARgssinh

==

evaporator2  F %3t methanolF & &

A9 o]&7bsAe] Fou, ofF7tA] BHEZS ©]87F  Methanol FEE) YA HY SHTE Jiet A€ A ¥
Al ek AAF L AEHHQ] Are BT Aotk FRTY FH nhexaned 718l I AT TR
kA Bulnesia sarmienti®] V'8 £8& F3 24+ & £ §F $F3] nhexane TIEL AUk Holdle &
g st AHE PAst 45 Zsksel g §43 5 ol¢ 22 WHOE chloroform, ethyl acetate X
A S AT B8, 24 8 FEE9 st n-butanols HUbslY ¢A BEE & FEE 747
in vitro’gol X o] AEXEGEZSAHOR 2 AMEHI Q= chloroform £3 &, ethyl acetate ¥ E 2 n-butanol ¥ &
MTTAME & ARESte] A F2 oA a8 34 & EAX HE FEAZTE TR & TSR UTH
FozA 71574 AFLRY E8IsE e V2R § BHESS dAFAeIE Bt o] A ARt
2 g8tz g Z¥E §F Y v FE23 B2Ed g3 &

#HE %L Folin-Denis HH Wl wle} B4 =A S o]

M E 9 Y 83t 760 nmol|X FFEE St BAsAS. 7+
BEEES DMSOS o] g3l 94 FEa %9 & 05mL
A= 2 test tubeo] #FH 3t Z=HF 4 7TmLE FH7FSEE Folin-
AAMNEZ A8 Bulnesia sarmientic N A Ciocalteau's phenol reagent 0.5 mLE ¥ 587+ 831
AollA Az e RAg T, dAA ol ot 283 BEE ®38Y 1mLe ¥ F 98
A Baste] ARSEth(rY e HEAEE RIE, A of A2ollA 1A FAAIZIAL 760 nmol|A] FFEE &
23, AR Fol wet zelrt S v HelFr At & dE S SAs] 98 EFEEE tannic
2 gkt acid& DMSO°| =o] A3t s=HI Aty A5}
FTUs oz HAyste AEFRAE A8t tannic
7171 9 Ajef acld2X FEEES] T vle FFE ZFsA

A8 & 9 B A 29 methanol, n-hexane,
chloroform, ethyl acetate % n-butanol= J. T. Baker
(Mallickrodt Baker Inc., USAY ] EFA|FE 223190
), Al3Zd] kel A-8-F Dulbecco's modified eagle medium
(DMEM), RPMI1640(L-glutamine, 300 mg/L), antibiotic-
antimyotic, fetal bovine serum(FBS)= Gibco BRL(Invitrogen
Co., USAAS &5 Aokg AHE-3F35L, MTT[3-(4,5-di-
methylthiazol-2-yl)-2,5-diphenyl tetrazolium brmide] solu-
tion, DPPH(ca,c-diphenyl-B-picrylhydrazyl), DMSO(dimethyl
sulfoxide)}2 Sigma(Sigma Chem. Co., USAWL, T 9 A]

AAFA s & — Bulnesia sarmientizF2ZE29 A3
T& Bloise] W Pol| ofste] A2 DPPHY $43 2
248tk Z+ AlE 4mLe] 1.5x10* M2 DPPH &%
1 mLE 7}8t3, vortex mixer® 103%7F 2 gsl & 2 20
A 3082 <k WABk 520 nmoll A FHEE ST
A BT A& HA] methanol 4 mLE 3 7H3to
A BT e 4w Zaule YERIITE Positive
control® BHT (butylated hydroxy toluene)E &Ld§ ¥
o2 AFsle FAE PaE ST

s NedtT FBE
obe BT B o) 4e FY AT @z}tw]ﬂ%):(lw’e%% ﬁf‘;ﬂ L )x100
i ™ H O -

HAgo ALEs 7712 FZ 7 Z7|(Thermo Savant,
SuperModulyo, USA), ELISA reader (Molecular Device,

SpecTRA MAX340, Austria), rotary vacuum evaporator olaiy AA% &4 -
B3|

(N-1000, Eyela, Japan), microplate spectrophotometer o] W el £3) 43T 1 mM NaNO,&- 1 mLo
(SPECTRA max 340PC, Molecular Devices, USA), CO, zZyzye] N E5FEFEES 1 mL 718l 0.IN HCLE AFR-3he

incubator(MCO-17AIC, Sanyo, Japan), microplate shaker
(SH30, FINEPCR, Korea), high centrifuge(Supra22K, Hanil,
Korea) oI, 2 & A@HAN AH&ste Al tE

e AR,

Hg-g-de] pHE 122 23 w8 HEFHIAE
10 mLEZ 33T}, o] £8-8 37°Col A 1A17F 52 whg A
1 F 7} 9eAE 1 mLY FH S, 2% acetic acid £
5 mL, Griess A1 9F(30% ZAFo. R ZH7F 243t 1% sulfanic
acid®} 1% naphtylamineg 1:1 Y| &2 EF3t] ARE-2AA

=
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AzF Z) 04mLe 7tstd & EFEAT. ol A9
A 1587 A F 520 nmel A &

E3h= oA E S8 o] W Griess Al
oF thAl 2F4 0.4 mLE 7Hete 22 WHo R HAHsal
o1, positive control® ascorbic acidE AHE-sttt. o+
A 2SS AEE HUEs A9t HUbEHA 2 AT

o TR #wE NEER VeI

A-B
C
A: 1 mM NaNO, & A &5 Hriete] 147 ¥k

ol B
B: Al&AHA el FRE
C: NaNO, §94¢] F3%

IN vitro}®] Bulnesia sarmientiZF&E9 GMX 4%
AAEFS 24 - NE B4 AAERE FH] A8l At
£8 A7gE Sz AFAFYE AEFA Hela%t
e MEFQ SNU-1, thig AlZEFQ] HT-29= Z=7A
FFLFY(KCLB)C ZHE HEopito} A3t A2 &
1S s Y MEFEQA HT-299F 919 M EF SNU-
12 10% FBS(fetal bovine serum)} 1% antibiotics(penisiltin
[streptimycin)E &3 RPMI1640 with L-glutamine (300
mg/L), 25 mM HEPES and 25 mM NaHCO,(Gibco)Hl A]
E Al A, AR GAETR] Helaw 10% FBS(fetal
bovine serum)$} 1% antibiotics (penisillin/streptimycin)&
3t & Dulbecco's modified Eagle's medium(DMEM,
Gibco)tl A1 & AF&-3t] 37°CollA 95% air®t 5% carbon
dioxideZ FF3IL 100% FE7F FAHE vjg7|HelA

v gkl

Ziéﬁ%(%):@— )xloo

[< 3
gt RaE AEE FRHAZIZ 1000 rpm SEZF AA
g & A45dE vEa AR A FRde wed
A" = ESHE 200 pLe

HAGNEZL(1x10771)9] A E7
WAl S 96 well plate®] ZF wello] &
AE FHd gl wATe 78 3%
AHEERRTE 2447 WS & RS n@Eal A B8
< DMSOZE Al 343l Yate =9 100 §Ho =
NE0] 474 doseFEEA ZF welld)] Z7EAT. 419
dose® 7+ welldll H7tEolzl A5 HEFFEE 5, 10,
50, 100 ug/mLE 8tH T} Plate?] T WA ZFol= A
4l DMSOTHS 237ste 100% MEE2E 4skth Al
BT B plateS 37°C, 95% air, 5% carbon dioxide
Hj k7)ol A 24417 wiFStiTh ZF wellell MTTAI9F 25
plLE 71ek & wjdrlolA] 3A7F Ft sigEth vl
wjeFl-S Bg]3l, DMSOE 200 uL/well®d ¥oi 5E7F 4
L. vFx]3te] MTT formazens £3l3F 3 ELISA reader®
540 nm oA FHEE AT

23 g Ay
BYUE =&
AZE Bulnesia sarmienti®] 2t &2 FZ2E] g
£2 Table 13} 2th. AR Bulnesia sarmienti 200 goll
80% methanol2 713t Y2 methanol FEE2 47.7 g
o2 AX Az FTH] 23.9%Z e

T& methanol FEEZHE &9 S5 o]&sto] £
g3t 7t &3} FEEES nhexaneFEE ¥ ethyl acetate
ZZTo) 7t7} 945 g, 7.46 g2 & 19.8%, 15.6%2] &
< BYI chloroformBEEL 070 g2 @& F&& 1B
At} ButanolFEE ¥ & FEE9 Ayole 244 17.76
g X 11.83 g2 372%9} 24.8%2 &€& YehiArh
Methanol +Z&E3 /I ¢A5EE A5 AAd &
ALH0.5 g)7h BT A AT £42 Azt

F s 9Y

22 g2 BxHol e dHed EEe
phenolics hydroxylZ& wj&o] @¥d = &4 7]
WEAES AFshs 43, datstazt, 27t F40
AR 7. 9 dete olHs 422
B Mol 28t AAAHNE FEAHd o= o

HE HAFI ist gl g

= rlo X
3w o
0 W W ox o N

>4
N
~
2
2 o2

Ny
o rfr

2 Jlm fofs

g il
23 2R {AZ BAAsteE F
HRBA7E AAEL AT

Bulnesia sarmientis™|'8 FEE9] & wE 39 49
A= Table 29 2o}, Bulnesia sarmientif™|8 FE5%
o] Bxd W& F slE FFE 543 A} ethyl acetate
> methanol > butanol > chloroform > n-hexane > & TO &
sheko] Wk, 77t 747, 6.85, 6.48, 6.30, 5.81, 4.83%°]
Aok o)A 3, oM7L FU AEA AF F HEA
B $e ST, FLFY BT 0.10~4.55%
9 F Wi T HAN, AR olfHE ZAH B &
AANAE 5%0)14e] & F dF FS BAvdy &

o2

Table 1. Extraction yield of various solvent fractions obtained
from 200 g of dry weight Bulnesia sarmienti

Extract and Fractions Dry weight (g) Yield (%)
Methanol 47.70 239
n-Hexane 9.45 19.8
Chloroform 0.70 1.5
Ethyl acetate 7.46 15.6
Butanol 17.76 372
Water 11.83 24.8

. dry weight of extracted fraction, g
1d(%) =
Yield(%) dry weight of B. Sarmientia, g x100
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Table 2. Contents of total phenolics in Builnesia sarmienti

Extract and Fractions Total phenolics(%)"

Methanol 6.85
n-Hexane 5.81
Chloroform 6.30
Ethyl acetate 747
Butanol 6.48
Water 4.83

*% tannic acid equivalent by Folin-Denis method

313} o) 4.83~7. 47%94 % HE& 2 B2 Bulnesia
sarmientiZME FE2EL F HE o] 538 & F
ATt

I-]II- _T'_o.ih

AApelse 24 AAsh Ao
AF8lA free radicald)] AAE FHdGo=
A GA A=E 2HHeE ST + Urh FAUY
AR = o]H T free radicalS A A F= HwolAR I
bt vetRIFoF 22 v g aA Lol AlS} superoxide
dismutase, catalase, glutathione peroxidase 52| &4 ®rof
A7y EATEL BIES QU
BHTS} Bulnesia sarmienti®] £-vid
& X35 44 3= Fig 13 2o &4 T‘%V&i}zﬂ
24 Zo] AM-H T JE BHTE 100 pug/mLollA 70.83%,
500 pg/mLolA 84.31%, 1000 pg/mLelA 87.56%2 E&
£A%E BAT. BHTS F&E9 Aakgolss ¥
A< 4 100 pg/mLAlA methanol?} ethyl acetateFZE-2
A% 5T £71%5¢ RIAD, UnAFEEL ¥z
okt AAFE AT 500 pg/mL, 1000 pg/mLolA e &
FEEAAM 80%01 XYY L £~AFSE BHTS 5%

Ir o

i

g 238 Ry

RE F2EM T2 Z7) wgt 3% B e

2 Z7heAY. F2E 100 pg/mLoA = methanol} ethyl
acetateFE B 717}t 67.79, 65.85%% ¥ AA%L B

O} n-hexane, chloroform, butanol, & F&ENA&= 2zt
7} 47.53, 45.88, 54.43, 41.26%% H|ZF W& LrFo
YERGTE 500 pg/mLAlA = ethyl acetate®} chloroform %
ZE2 8331, 82.87%% A4 %S R UYL, methanol, n-
hexane, butanol, & %%%oﬂ/\i—c 82.47, 81.45, 82.06,
81.22%%] AAFOE BHE FEEAA 80%olFe] =2
B4E Yel Ak 1000 pg/mLAl A= ethyl acetate}
chloroform3 % &2 85.69, 85.48%% AA%S BEQX
methanol, n-hexane, butanol, & F&SolA& 83.97, 82.91,
8429, 82.22%%] AAFLE RE FEZEA 80%°14<]
2 E9E YERATH

—

¢

HAEY H4 E AggAe SML
myoglobin3} 2}8-3}¢] nitrosyl hemochromeS A3, w4
& G5 gt okgd SAIFS FuE IR
W A E dAEkE 7E Wi &F/ 7 AFel 84
AF FJVMER Wol AR Aok 2y ol FAAEE 1
27 AY e 54 dio] A% ol HAF s =W
d3 9 hemoglobin®] AFs}Eo] methemoglobins-3} 7+-&
7% TE5FEE 407w R BRage] U, ol
}\5] );}%_oh,} _,]ol: \:ﬂ ;q, Q-F ‘—°ﬂ __,_XH?;]_‘_ 2:L vl 3
T ot T olUF4Y nitrosodt BIES T3t
nitrosamineS A Agst= AOoZ EHA JedH?, ol
nitrosamine> SEAY A dlfiFo] wdd EF=Z
AT

Bulnesia sarmientizz2E 9] ol&AAE AAFY a3

=

D!

100

1100ug/ml
8 £1500ug/ml
= 1000ug/ml
© —| —
©
o —
® " —
2 ]
ie
Q
8 —
g3 ]
©
2
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—
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®
o
©
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o
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BHT MeOH Hexane Choroform EtOAc BuOH Water

Fig. 1. Electron donating abilities of various solvent fractions obtained from Bulnesia sarmienti. The each value represent, mean of three
experiments.
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£ ¢ A= Fig. 29 2t} Ascorbic acide 100 pg/mL,
500 pg/mL, 1000 pg/mLAAN 25 80% ©}e) AA T
YElst T, Bulnesia sarmientiz=2%5S %71 S7184S
adx vy E Z7ksI ot 100 pg/mLolA] methanol,
butanol, ethyl acetate, n-hexane, chloroform, & F&E2
Z¥z} 443, 12.55, 16.72, 1.86, 5.53, 5.771%E & @A o]
YERET 500 pg/mLolA] methanol, butanol, ethyl acetate,
n-hexane, chloroform, & F&&-& 38.52, 33.39, 4741,
21.17, 31.74, 18.02%= 100 pg/mLo|AHct E4jo] &7}
3L, 1000 pg/mLoA = ethyl acetateFE =] 73.29%
2 71 =& 848 JehfA . Methanol, butanol, n-
hexane, chloroform, & F&%2 27} 65.65, 65.02, 47.49,
52.51, 45.54%% HIRF & B4 Bt

A, =7 Y2 applemint, geranium, lemonbalm,
rosemary, sage, thyme 5 6% 3B9] otdd £AFE
FA4 A3 B FEEY opHIY AL 56.9~86.7%
= UeEhH AL, methanolF=EE 2] o}ALMA AAZES
88.8~90.7%9] ¥2 4£AEE BT B3 o 4
2o} vl B W) Bulnesia sarmientiFE2-2 1000 pg/
mLoA 6F9] S B} vt ol ANG AT O] YERT

In vitro’de] Bulnesia sarmienti®] YMIE g% x|

Bulnesia sarmienti®] §v'8 FZEf g dAE 43
AA gHAE AR 7] Y3 JAHEZSNU-1)9} AL E
(Hela), LA ZMHT-29) ] SAE A7 A&t
& MTTassay®2 E43Ath. 2t FE5Euo g dAE
o] A AAEAE B JUAES SNU-12 5 pug/mL
oA butanol, chloroform, methanol, n-hexane% & °|
19.7, 43, 6.8, 0.9%2] W2 A GIHA7}F YESL, 10 pg/
mLo|A] butanol, chloroform, methanol, n-hexaneF&&-2
240, 29.2, 153, 12.1%2] A&7} et 50 pg/mL

Table 3. Growth-inhibitory effect of extracts of Bulnesia sarmi-
enti on SNU-1

. Concentration 2 Inhibition
Fractions (ug/mL) Mean £ S.D. rate(%))
5 0.96+0.05 19.7
10 0.91£0.20 24.0
Butanol
50 0.69+0.17 42,5
100 0.83+0.29 30.3
5 0.85+0.05 43
Chloroform 10 0.63+0.30 292
50 0.66+0.07 254
100 0.64+0.06 27.8
5 1.06+0.12 -39
Ethyl acetate 10 1.11+0.15 -8.4
50 1.20£0.16 -16.8
100 1.42+0.14 -38.4
5 0.96+0.02 6.8
Metharol 10 0.86+0.02 15.3
50 0.85+0.04 19.9
100 0.81+0.04 19.5
5 1.10£0.15 0.9
10 0.98+0.11 12.1
n-Hexane
50 0.60+0.07 45.7
100 0.43+0.02 61.6
5 0.79+0.56 -47.7
Water 10 0.97+0.06 -27.3
50 1.09+0.04 -43.8
100 1.00+0.12 -31.8

DInhibition rate (%) = [1 — (trested O.D./control 0.D.)] x 100
?Values are mean = S.D.

o)A butanol, chloroform, methanol, n-hexaneF& &
42,5, 25.4, 19.9, 45.7%%] JAEIHS B, 100 pg/mL
M n-hexaneFEE°] 61.6%E 74 & IAa3=

100

90

70

60

% of nitrite scavenging abilit
40 50

30

20

[ 100ug/mi

0 500ug/ml
2 —4] W 1000ug/ml
Ascorbic acid MeCH Hexane Choroform EQAc BuOH Water

Fig. 2. Nitrite scavenging abilities of various solvent fractions obtained from Blunesia sarmienti. The each value represent, mean of three

experiments.



The Antioxidant and Antitumor Effects of the Extract of Bulnesia sarmientia 125

Table 4. Growth-inhibitory effect of extracts of Bulnesia sarmi-
enti on Hela

Table 5. Growth-inhibitory effect of extracts of Bulnesia sarmi-
enti on HT-29

Fractions CO?:;Z:E?OH Mean = S.D.? Ig::g;:;?

5 0.84+0.18 10.0

Butanol 10 0.80+£0.12 15.5
50 0.77+0.14 17.5

100 0.68+0.11 27.5

5 0.91£0.11 6.1

10 0.82+0.05 15.8

Chloroform 50 0.74£0.06 234
100 0.63+0.10 35.1

5 0.83+0.12 26.6

10 0.79+£0.15 30.2

Ethyl acetate 50 0.8120.12 28.5
100 0.70+£0.02 38.0

5 0.95+0.06 6.6

Methanol 10 0.93+0.15 8.1
50 0.89+0.08 12.0

100 0.86+0.09 15.8

5 0.98+0.24 15.7

n-Hexane 10 0.90+0.19 22.8
50 0.4240.07 63.8

100 0.29+0.04 75.1
5 1.00+0.15 -10.8

Water 10 0.99+0.12 9.6
50 0.95+0.10 52
100 1.23+0.24 =353

DInhibition rate (%) = [1-(trested O.D./control O.D.)]*100
DValues are mean + S.D.

VERH L TE Butanol, chloroform, methanoldF& &2 30.3,
27.8, 19.5%<] JA & 37 JEPEL, ethyl acetatest & 5
252 A a7t Ik A LA Q] Helas 5 ug/mL
o] 4] butanol, chloroform, ethyl acetate, methanol, n-
hexaneF-&E°] 10.0, 6.1, 26.6, 6.6, 15.7% JARZHT}
e, 10 pg/mlolA  butanol, chloroform, ethyl
acetate, methanol, n-hexaneF&=-< 15.5, 15.8, 30.2, 8.1,
22.8%<] A EH7} Ve 50 pg/mLel A butanol,
chloroform, ethyl acetate, methanol, n-hexane¥ & &
17.5, 23.4, 285, 12.0, 63.8%2] A AFAE HAL, 100
pg/mLol A= n-hexaneFEEC] 75.1%E 7MY 52 A
&332 Jehi gt Butanol, chloroform, ethyl acetate,
methanol & 8-& 27.5, 35.1, 38.0, 15.8%9] A&7t
Uehts, B F2ES A a7 gk oigdAl 2Ll
HT-29% 5 pg/mLAlA butanol, chloroform, ethyl acetate,
methanol, n-hexane, & F&E°] 194, 16.2, 5.2, 26.6, 9.6,
27.7%9 SAZEH7F Jehdal, 10 ug/mLoAl butanol,
chloroform, ethyl acetate, methanol, n-hexane, & F&&-2
29.4, 204, 17.5, 27.1, 12,0, 16.4%2] A a=7F Jelsk

. Concentration 2 Inhibition
Fractions (ug/mL) Mean = S.D. rate(%)"
5 0.74+0.13 194
Butanol 10 0.65+0.02 29.4
50 0.62+0.06 32.8
100 0.61+0.01 342
5 0.79+0.09 16.2
Chloroform 10 0.75+£0.01 20.4
50 0.68+£0.09 27.1
100 0.56x0.03 40.2
5 1.16+0.27 52
10 1.00+£0.15 17.5
Ethyl acetat
viacetate 50 0.98+0.18 19.1
100 1.01£0.10 16.8
5 0.92+0.10 26.6
Methanol 10 0.91+0.08 27.1
50 0.91+0.03 27.2
100 0.87+0.02 30.3
5 0.88+0.17 9.6
n-Hexane 10 0.86+0.06 12.0
50 0.57%£0.15 41.8
100 0.424£0.11 57.4
5 0.85+0.10 27.7
Water 10 0.98+0.24 16.4
50 0.76x0.04 34.5
100 0.67+£0.15 43.2

YInhibition rate (%) = [1-(trested O.D./control 0.D.)]x100
Values are mean = S.D.

k. 50 pg/mLelAl butanol, chloroform, ethyl acetate,
methanol, n-hexane, & F& &2 32.8, 27.1, 19.1, 27.2,
41.8, 345%2 A EHAE BIL, 100 pgmLAAE n-
hexaneF&E°] 574%2 7H¢ & AREFHE YeEhhd
v}, Butanol, chloroform, ethyl acetate, methanol, & F%&
B2 342, 402, 16.8, 30.3, 43.2¢] A=A &7 e

EHE Fe SNU-1 cellsel tHsiA & 3H(Eugenia
aromaticum)®] B FEEo] 1 ng/mLe] TN 43.58%,
3 A2 (Polygonum aviculare)®] ethanol precipitate®] &2
BoME 44.53%9] & MEHHE YERAIEL, Hela
cellse A3 ethanol precipitate™2]&2] 1 pg/mL =
A 69.60%2] T AEZHE YeERATE RIS
Bulnesia sarmientifFpZ2 T3 o] &3} H]gt AR EHE
B

2 o

o] AANXE Bulnesia sarmienti®] 7157 2EF O 2A
o] olgAg ZUNI7] Sl 7 gujd EYFEE
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sl aatel MITHAE S AHES &9 23 A
At £ dE %2 methanol, n-hexane, chloroform,
ethyl acetate, butanol, & F&E4 Zt7+ 6.85, 5.81, 6.30,
747, 648, 482%% YEIGTH SWiEEE F s &F
& ethyl acetateFZE0NA 7 A Uk, vlwd F
HE o] H2(0.10~4.55%) JLFEOE © =
AAFAFe BE $UhFFEIN FE/F BEFT 2
E7F 271898 500 pg/mL, 1000 pg/mLoM = &
T FEEAA 80%013Y] B2 &A% S B dANFY
Al BHTSF 558 &35 2t of2AY &7%
AA3, 100 ng/mLAA methanol, butanol, ethyl acetate,
n-hexean, chloroform, & F&%-2 27+ 4.43, 12.55, 16.72,
1.86, 5.53, 5.77%% 2 @A) YEsTt. 500 pg/mLell
] methanol, butanol, ethyl acetate, n-hexean, chloroform,
5 FE2EL& 3852, 33.39, 4741, 21.17, 31.74, 18.02%=
100 pg/mLolA B} E4d0] F718H9 3, 1000 pg/mLoilA
£ ethyl acetateFZ 20| 73.29%= 7Mg =& €45 U
e 2t Methanol, butanol, n-hexean, chloroform, 8 &
ZEL2 717} 65.65, 65.02, 47.49, 52.51, 45.54%= H|1H
S 848 B

Z8ufo] M2 XY FAAANEAE BH A

>t

.%
9] SNU-1E 100 pg/mLoA n-hexane®Z20] 61.6%2
71 & JAaA}E YA, ethyl acetate 2F E F

258 A g7t gk AFUAELQ] Hela= 100 pg/
mLoIA n-hexaneFE 8] 75.1%=2 7V 2 dAE9E
e, & FE2EL AdAEHT T dRLAE
¢l HT-29% 100 pg/mLolX n-hexaneFEE©°] 57.4%= 7}
w2 JAEAE YRS oY AHE S B
W, Bulnesia sarmientic= $2¥8t 2 FAaH7F e Ao
AdEy JeA AEFLEZAY NdrtedE JIgE
AL Aoz AztET.
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