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Biological Activities in the Leaf Extract of Lythrum salicaria L.

Hee Yeon Kim*', Sang Hyun Lim*, Min Hee Park*, Yu Hwa Park*, Hun Ju Ham*, Ki yun Lee*,
Dong Sik Park**, Kyung Hee Kim* and Song Mun Kim***

*Agriproduct Processing Experiment Station Gangwon-do Agricultural Research & Experiment Services,
Chuncheon 200-822, Korea.
**Functional Food & Nutrition Division, Rural Development Administration, Suwon 441-707, Korea.
***Department of Biological Environment, Kangwon National University, Chuncheon 200-701, Korea.

ABSTRACT : In this study, the bioactivities of ethanol (EELS) and water extract (WELS) from the leaf of Lythrum salicaria
L. were investigated. In the anti-cancer activity, the growths of both human prostate cancer (DU145) and human colonic
carcinoma cell (HT29) were inhibited up 60% by adding 10 mg/mé of EELS. Anti-inflammatory activity of EELS and WELS
have been evaluated on lipopolysaccharide (LPS) induced release of nitric oxide (NO) by the macrophage RAW 264.7 cells.
EELS and WELS inhibited inflammatory by 57.3 and 46.9% in 10 mg/mé, respectively. In the anti-oxidative activity, ICsy of
DPPH radical scavenging activity was respectively 60.71 and 92.90 yzg/mé by EELS and WELS. In the anti-diabetic activity,
ICsy of a-amylase inhibitory activity of EELS and WELS were respectively 5,250 and 5,020 yg/ml. ICs, of a-glucosidase
inhibitory activity was 7.96 and 68.41 yg/m¢ by EELS and WELS. In the anti-obesity, ICs, of lipase inhibitory activity was
880 and 9,840 yg/m{ by EELS and WELS. Finally, EELS and WELS exhibited anti-oxidative, anti-inflammatory, anti-dia-
betic activity and anti-obesity. It suggests that Lythrum salicaria L. could be potentially used as a resource of bioactive mate-

rials for health functional foods.

Key Words : Lythrum salicaria L, Biological Activities, Anti-Diabetic Activity, Anti-Obesity Activity

A A

FAEH (Lythraceaey= HAAIZ O 284 60091522,
F2 Aol ExEslaL, e 2R ol F3xspH, sk
oy} &=, &, FA 5 FEe] B ollx AT} (Takhtajan,
1967; Yoo, 2008). $t=4t FxE= wlT YT (Lager-
stroemia indica LYg A9t tlFate] 2Eo] FAAE
2oln, 377, =, AFA, 8k, F41 Tl AM2git. A0S
AES FAT A5 st A3 v AsEA0R
FEAR] FANS 7, o]& <Qlat] B@e ®lo|7t yehd
T} (Choi, 1986; Yoo, 2008).

GEAZE (Purple loosestrife, Grass poly) o]Ho g ©F
B3olgtal s, AP oR = HaEA (THE )L gttt ¢
FAZEE thdREA Eol7h 1meoll Eélal 2o o= 2

=

Al wWom A=7|= 471807 Feo] Ut Ae sy H
2 Y e yPYPo|I EF T oFon Uikl 9l
A e AFAEA AE7)E o R, 7R BlE
sith 22 7~-8Yol ¥ FAAo|t} (Lee, 2006). Aol &
U4, Eepiieo)=, Bejo] E49] AlEde] glon gdde

Y2ZAE AFoE Azl 1.3~122%, el 1.5~3%7} Utk
Azdds A2, p-FrEAL 0.9~1.9%2] BEZd B 4
27K, ZEY, A4, 9, AEXSEE Fol AL, RIgklA
Az, &, B2 I9eks Y=o 2t} (Choi, 1999).
g2z JEOoZE alicairine, B (] 8.5%, =71
10.5%, & 123%, 3 13.7%), 71E} choline, lythranine, lyth-
ranidine, lythramine, lythrancine I-VII, lythrancepine I-III,

A

ellagic acid, oleanolic acid, ursolic acid 5°] Ttal L&A

o) o

Jom, 3o ¥ EHE vitexin, orientin, malvin, cyanidin-
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3-monogalactoside, gallic acid, ellgic acid, 2~%<] chloro-

genic acid 5°] ATt (Lee et al, 2009b).

YrAze) ase) te ATRIE AvnY, GRAE o
o ZAE FEEo Fush G} FEUUN FUF 2

55 a3 (Tunalier e al., 2007), H3G vle-2ofAe] g3}
(Lamela et al., 1986), 37 &3 FF] g+ &3} (Lamela
et al., 1985), FUAWEGI} (Becker et al., 20057} H L=
om, Ff Hioxs gRAE Hel FEE0 st 4 7
F BEBA (Lee et al, 2009b), AFFsteRAZ A3l
TE 35 ol ERAx e FE=2 s 3 ARst
A3l &4 (Lee et al., 2009c)°l &3l B L= Ach
R A ol 802 el ot ZHAY
gAF o7 AMREIYthe B3 (Kim and Lee, 1992)7} 9o

H, AL x| AEFLAEE TFH] o] A7

Fo 29| &-go| golalr},

E A7e e AR RE Y, 3, ditst &
o, I, T 59 71eAdd #S A7E s A3
38 71548 et %*%‘ﬁ% Qof gt ATAAE B

sk, 7 E-gHoke RANSlaIR) S},

Mz % u
1. NE ZH
B2 A0 AL A EE 20099 59 oA 68 Z Alo)

o A A2 WA AR HE BT ekl
A FR8te] FA7HAZ (PVTFDIOR, Ilsinbiobase, Yangju,
Gyeonggido Korea)dlo] vl 3 ALg3l9it)h A& F& &)
= oeEeS ARSIt = e ERAE A%

B2 AR 200l 1A} S/ 200 S H7EEH] 60CAlA 6
A7 F9t 25395%7] (8510R-DTH, Bransonic, Danbury,

==11 O

USAYE ©]&3t 23] F&&rh FEE8 944 (No. 2,
Whatman, Maidstone, England)”} Z# 9= Buchner funnel
< FIA HAES AAS T AYed4ste] rotary vacuum
evaporator (N-2INS, EYELA, Tokyo, Japan)Z $HdE31
t}. Flask We] = AxXE 75 50 S H7isk] &3
AZ & BAAZS] 20T WEaor] BaAsHA AR
a1t oeke FZo "URXE A% B2 AE 20gS
oekE 200 M & F7Fste] Ad2olA] 120 pme] XI®7]elA

12407F B9} 28] 35 F 919 B 3287 o] A4 5o]
AHg-89T,
2. BHAIGH BN =

Akl &AL DPPH radicald] t3h AAZAdo =2 =A3)
o Bioise] W (1958)% Lee et al2] “H (2009a)s W
ol 248t 72 R ZAE AlE 02mld] 0.2

o o 1-=
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-0PIA - S - B3| - HY=
mMe] DPPH €9 0.8 ml & 713l £33 5 A20A 30

7+ 9k8A1Zl 3 UV-visible spectrophotometer (DU 730,
Beckman Coulter, Fullerton, USA)S ©]-8-3}a] 517 nm ol A]
FHEE 37 S, 7} AEE 33 vk dAste] Wtet
St} DPPH radical &A% A& 8] Hytel FH 7+
Atele] F3Ee] zlelE ofefjof o] WiE-gE YRGS
7122] ak3lA|Ql Ascorbic acid (Sigma, St. Louis, MO,
USA)Z thxE2 2 ARg-ale] v shsith

DPPH radicals scavenging activity (%)= (1 — AIZ387H<]

A7 S8E) X100
3. gy 55

NO &AL Park er al®] W (2010)00] w2} = Al
EF 2o TG whe-2o] A A E A EF
Raw264.7 A|2EE o] ZAsIT) Al E= 10%2] FBS7}
SH+% DMEM mediaollA] Aliul st NO 244
Z233517] Yl MEZS 24 well plated] 2+ welld 1X10°
cellsE 253t & 37C, 5% CO, incubatorol|x] 24A]17F wjjok
3T 28 ﬁnal FEE 10myml 2 ZA|$E sampled} 1
g/l 2] lipopolysaccharide (LPS) 20 1S AM2EH[F wellol
A7¥ste] 37C, 5% CO, incubatorol| A 24417F wjjo¥sld
A8 thEt RTEE 1 ug/ml & LPSTHS 20 s 223}
Askd MEE ARSSISITE WY & A 100 4 5 3]
3l ©37]9)| 2-naphthylamine®] 3231l Griess solution (Fluka
Chmie AG, Buchs, Switzerland)yS: 37}et] AF-ox 1587}
HESAIZ] & 4] WM TS ELISA reader (ASYS UVM-
340, Biochrom Asys, Slazburg, Austria)s AFE-3}] 517 nm

A FFr2 =A3It AE7 AL NOE sodium
nitrateS ARSI RFEFAS 2 & NO TS A s}
ATh

4, Sty M =A

1) o-glucosidase 3|4 =73

7} FEEE ZAIG AR 200 14U, yeast baker 71919 a-
glucosidase (Sigma, St. Louis, MO, USA) 200 £, 02M
potassium phosphate buffer (pH 6.8) 1 ml S 24-well plate°]]
Y 405l FEEE =4 9T (Bai er al, 2004;
Wang et al., 1997). A4 1027 vlYst & 5mM pNPG
(4-nitrophenyl-o.-D-glucopyranoside) 200 /£ S 7}3le] 37C9
A1 2087 REEAIZ] F, FU3E el RS 3785
4= HslERE aaAsEds ARt stk tixT
2 AcarboseE ARSI oM, AB9t e FERE Al XSt

=745,

al,



SRR

2) a-amylase A4 =

1%°] agar®} 1%°] 7HA Ai-s SHol = 8 F,
121Col A 1587 daste] oF 20mb 4 petri disholl o] F
B3l plateol] 2t FEHE ZAS AR 16.8 4L ¢} porcine
pancreas 7]¥ 2] a-amylase (Sigma, St. Louis, MO, USA)
132 14 (300 UmbyE 410] plated] ¥ disc papersloll 2z}
3199 tF (Houghton and Soumyanath, 2006). THZ7+= Al
5 Ol SRFE 9o 37CeA 347wl on, L/KI
(5mM Ly in 3% KI) 4ml-3 7kste] 1527 @AAZ & o
=9 Aoz AaleS AL, 7 AlEE 38 WhEsle] 3
I TE ETEE AcarboseS ARE3I oM, A|59) 7He
TR Alxste] S

Ashg (%)= (EH2T WH AT W)/ 7o) W
21X 100

S|ot & =X

Pancreatic lipase®] 4 A= Kim et al. (2006)2] W
o w2} 0.1 M NaCle] 23 0.1 M N-tris-(hydroxymethyl)-
methyl-2-aminoethanesulfonic acid (pH 7.0) 9mf | triolein
80mg, gum arabic 45 mg, taurochlolic acid 5mg-S Z7}s}aL,
sonicator (8510R-DTH, Bransonic, Danbury, USA)Z 5% &
QF AElsted Whg- 71 golS s BajrA Alxsied
AzE 712 gdo ths] G489 (pancreatic lipase, 1,500
ume) 154, GFAE o FZ2E 5, 71880 180 &
st HF F97F 200 w7t e E 9RENS A2
(pH 7.0), 37CeA 3087F WHAIZATE WH-8-<9 0.2 ml o]
ethanol/chloroform/heptane (v/v/v, 2:49 :49) £ 3mf S 3
7ksted 102 &9 S3sk &, 103 B Y4lEelste] (2,000
Xg) %5 AASAT 71l copper ¥ (0.1 M
triethanolamine HCI 50 m¢ €} 277 mM cupric nitrate hydrate
50ml 2 &3l SN NaOHZ pHE 8.0°% X3 7, &
3} NaCl 100 L& F7lel AZ) 1l E F7isle] 108 5
QF &gt 3, A 10i B3 AlEEsted (2,000X g)

H oleic acid®} copper salt7} £8H F7] Sl 1 E
3t 0.05% (w/v) bathocuprione 8- 1 mé S Z7}sle] &5+
st 2d ot HE wko] disl 480 nm oA FEEE
ZA43ste] g4 WS T AAFE oleic acide] ¥ A3
272+ Orlistat (Sigma, St. Louis, MO, USA)S AR5}

5.

&

ﬂ:

fov, Amsh 2o FER Axse] Y.
6. SlRtEty =5

293 cell, HT-29 cell, DU-145 celle 3= A|EF 23§02
FE Eofutol e shHA A AR ST e AlE
= 96 well plated] 1X10*cells/ml 7} Z|=F 100 2 53}
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o] 37C CO, Incubatorol|A] 48417k w2k S}tt. HiR| S A7
gk & serum free WjA] 904 E Y 7} FEHE ZAT
NBE 10 ¥ B 519901, 37C CO, IncubatorollA] 244]
b Stk o719 3-(4,5-dimethylthiazol-2-yl) -2,5-
diphenyltetrazoliumbromide (MTT)& 20 /4 & H7I8ld &
A3t vz A 4x7F B9 O incubationdFAt}. o] AY
AE formazandX-S DMSO°l| =4 ELISA reader® 570
nm oA FFEE S35 (Wang er al., 2006)

AEE (%)= -AFE A2 FEmzate] $-8%)X 100

>

1I==
S

SIREN 5N

N
=2
el

th
442 paper disc (8mm, Adventec, Tokyo, Japan)Z
3t disc XPHOZ Bacillus cereus 5 1452 ARE-31
3T} (Table 6). AlFHETES B HFat] &
SPAIZL 5 AAA] 7 mle]] 19go] FFste] 37CelA 24
17F v Fate] AEHN o2 ARSIt REAIR-E Bkl
Az " 7+ 7158 wiAE petri disholl oF 15ml% &5
st FAAT7IAL, Aujs Z2F A #AS AR 55
& iAol 7] F, ol TmiH 715§ uiR| 9ol
EFste] o]Fo] #HE BRI E WHEo] ARSSISIT. HlE
ZAE FEES 10mgml o FE2 343 F 045m
membrane filter2 3} A|FS AR EHS FHE paper
discoll 20 4] FAZ F #3E A SHES v
37C, 24X7F w3l diseF9loll EAE clear zone®] 7]
(mmyE 785l S VERAIT (Yoon er al., 2009).
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8. SAx2

A3 Adke Haast 22UxE Jeilen, A
— SPSS (statitical package for social sciences, version
12.0, SPSS Inc., Chicago, IL, USA)E ©]&3}4] one-way

p

ANOVA #24& 4AJg & Duncan's multiple range testZ
L p<0.05 A A 3Hh
29 o o

1. N =A

20093 59 DollA 68 X Apolol] A2 A%
o] AFHE F AN Rk 4%
itsl, &9, gk, T, A%, ArEA
g AR AZFES 192%30H, 23 oeke s 3
%3 82 717} 154, 9.1%I Tk

N
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Table 1. DPPH radical scavening of Lythrum salicaria L.
ug/mé DPPH radical scavenging activity (%) ICs0
Samples 1 10 100 1,000 (128/me)
EELS! NIS 10.85+0.99 81.34+1.08 84.29+0.54" 60.71
WELS* NI 6.58+1.07 53.71+0.26 81.12+0.45 92.90
Ascorbic acid 5.07%+1.23 32.92+0.56 84.96+2.24 - 49.63

" Ethanol extract from the leaf of Lythrum salicaria L.
¥ Water extract from the leaf of Lythrum salicaria L.
5 Not Inhibited

" All values are Mean+SD (n = 3)

radical 275 2407 A 47} A Tt oSS
gakst SAE vEsiA Eerem ICse ZH2E 60.712%
92.90 1g/ml 2 JEFSITH (Table 1). ©]= thx+E A3
ascorbic acid®] ICs, 4ko] 49.63 wg/mlS 7<tst uf 3kxtsl &
o] dEke FE2EF B F2E BT 95t & 5 k.
Lee e al. (2009b)e] YF-AE AJF9o] WeE FEE9
DPPH radical &75& A Aol & 1Cx°l
183 gl 2 3ol AREHE EXXE AF AFHA7S} 5
|7t g2t AHu|ae BUFsSsAI T, gRAE A &

Askgol e T Aaks sk,

T I

A" F2 AMEHE LPSS
ARE-Ele] RAW 264.7 Al Eo] LPS9} ERAL 555 54
o] Hglsla, 2= LPSTHS Agsle] LPSZE fid
NO9| AAHE X AHE FEE] ou A= A=A ¢
olmgtth. 1 Az}, LPSHF HEE 1] NO A4
16.4+0.2 pMQ1 HHA, LPSe} 54| A28 9AE ok
25 AT NO AAZES 7.0+0.1 pME NO &A
573%% JeRgen, LPSHE X2¥ tlz7<9] NO A
162+0.6 uMS1 WA, LPSS}F A A2ld dFAE &
A2 Te] NO WA 8.6+0.8 uME NO A7) 46.9%
2 Yepth (Fig. 1). o12st o= vjefiuy 598 &
E 1 mgml HZA NO AEZF 50% A A4S (Park e
al, 2010) sk, 9RA%E das FEEFH E FEE R
FHAEA o] A= A= e

Mo n

L

-

4. BiChE A

ocoll=

a-Amylaser= 81E2] o-D-(1,4)-glucan A3
g40]3, a-glucosidase 2FollA S48 Fo] A
I} e dgo g Falst] FFAIe 8488A (Lee ef al.,
2008), 2°d9] a-amylase®} a-glucosidases A=A
=3 F5E AAAE F ol a-amylase$} o-glucosidase
o] A& A Al ARE ARET (Oh er
al., 2008). @HAE FEE2] a-amylase ANTHS 43
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“EELS ®WELS

Nitrite { M)

Control LPS Samples

Fig. 1. Inhibitory effects of Lythrum salicaria L. on the production
of nitric oxide in RAW 264.7 cell.

Each value is expressed as mean=SD (n = 3) of triplicate
determinations.

Means with different letters are significantly different (p <
0.05) by Duncan's multiple range test.

AF} (Table 2), @A FEe] d&E FE2=23 & FEE59 o-
amylase ICso7k Z+2F 52503 5,020 pgml 2, T 22l
Acarbose®] ICsfk 5,794 pg/mb Bk A Usitt, oleist 4
= Lim ef al. (2005)°] A7FAH] LA W FE=9]
a-amylase A&/ 1Csy 120 pg/ml 3} Bl LS o, D54
et FEEF} B FEE9| a-amylase A& J=
A 9E )20 Acarbose} HISg GO0 E EHRAEL
T 758 E 7R AREA 2 EEETT =S AAKRL
a-Glucosidase 318432 yeast baker 7]92] a-glucosidase
E AMEet] SAEIT @R AR due FEER E F
Z=9 o-glucosidase ICsp%k2 22 7.963 68.41 pg/ml
(Table 3)&, =720 Acarbose?] ICspak 5,540 pg/ml KT}
A Uttt o]2dt A3= Lim e al. (2005)2] A2zl
U WHFEE9] Yeast 7Y a-glucosidase A 3HE43
ICsp 0.13 pg/ml} Bl B oF7F & 4% 2 Acarbose &
o v =2 GAOE FF 7S FRAEAE AT AU
= AFQEAAZEA S 7 7ol ol & 5 dTh

pu

ol M

5. 2|2t 2 HA

vy AR A AEs 84291 pancreatic lipase©ll
3t A EAdS =319t Pancreatic lipase:= triacylglycerol
S 2-monoacylglycerol#} fatty acid® #allsh= 4lZ <l Wt



Table 2. o-Amylase inhibitory activity of Lythrum salicaria L.

ug/ml a-Amylase inhibitory activity (%) ICsg
Samples 100 1,000 10,000 (18/me)
EELS' NIS 11.55+3.54 94.60+1.20* 5,250
WELS? 7.20x2.37 8.46+0.75 97.07%2.76 5,020
Acarbose NI 23.60+1.05 80.15+0.23 5,794
¥ Ethanol extract from the leaf of lythrum salicaria L.
* Water extract from the leaf of Lythrum salicaria L.
5 Not Inhibited
* Al values are Mean=SD (n = 3)
Table 3. a-Clucosidase inhibitory activity of Lythrum salicaria L.
ug/ml o-Glucosidase inhibitory activity (%) ICso
Samples 1 10 100 1,000 10,000 (1g/me)
EELS' NIs 63.33+2.60 96.14+0.80* - - 7.96
WELS? 5.53+0.01 7.48+0.98 71.72%+1.65 97.81x1.51 - 68.41
Acarbose NI NI 11.53%2.73 31.17+0.23 80.24+3.81 5,540
¥ Ethanol extract from the leaf of Lythrum salicaria L.
¥ Water extract from the leaf of Lythrum salicaria L.
5 Not Inhibited
“ All values are Mean=+SD (n=3)
Table 4. Inhibitory activity against pancreatic lipase of Lythrum salicaria L.
ug/ml Inhibitory activity against pancreatic lipase (%) ICs0
Samples 0.01 0.1 1 10 100 1,000 10,000 (s2g/me)
EELS' NI NI NI 2.8+2.9 15.4+0.2 55.5%3.1 71.9+4.1* 880
WELS* NI NI NI NI 4.31+1.28 17.01+£3.48 50.02%1.67 9,840
Orlistat 8.89+3.06 17.02x2.22 89.79+0.50 94.67+0.78 - - - 0.52

¥ Ethanol extract from the leaf of Lythrum salicaria L.
* Water extract from the leaf of Lythrum salicaria L.
5 Not Inhibited

" All values are Mean+SD (n = 3)

5o APN7I= BaE FH2 HRIES 913 oA 2 AFA S s F2RE] oel], AR, "o,
pancreatic lipase inhibitor’} AF&-E T} (Bitou er al, 1999; 284 vEll 594 5 (Kim et al., 2006)°] eI
Kim er al, 2006). @A %] dete FZ2E% = FE29  AUvh AAEZNE MEL pancreatic lipase inhibitor7} &4

pancreatic lipase #13N1&/3-& 4 <t A} (Table 4), 47 HZo 2R EIEthd HRXEAZME 7FsAlo] o

ICsp7ke] 880+ 9840 pg/mé = UERHTH (A orlistat 2FEE dejlMe Ad7sd4FozM e e 4484

ICy7t 0.52 pg/ml). o= Kim ef al. (2006)°] gl Aok 9 o] 9le Aoz 7|ojd).
Z9] methanol FZEE 1 mymd 253 pancreatic lipase #]3|

2 54-75%= AT Al FARSH UElst ol2d A 6. SAEEHT

T= ERAE olehE FEE0] AIFEA e BRI EAI] g9y FE29] e
orlistat} . T} pancreatic lipase #13]&Ao] w7l SIA|9F ©HA AAAEF (HT29 cell), A
% e FEES 2FEEolHE MdolM & o, st = ATl ek
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SAdol] ALEE Al EE 293 cell, o)
AWM ET (DU-145 cel)=
obA] ARE-SISATE 10 mg/me &) F=
A AAE Folle 4ol ¥ ok Zlew o ddt Al 2 AHd dRARE oAdEE FEENA BAIE] 293 cell
Al 359l orlistats= Streptomyces  toxitriciniZ 5 -2 E o] AEEL 80.1%0]3L, HT29 cells} DU-145 cell®] AE0]
lipstatin®] §-=AQ tetrahydrolipstrain (Orlistat, Ro 18-0647)  ZFZ} 33.9%%} 36.1%=2 UAHE 24l a7t = Ach
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Table 5. Growth inhibitory abilities of Lythrum salicaria L. on 293,
HT-29 and DU -145 cells.

Samplet Cell viability (%)
ample
P 293 DU-145 HT-29
EELS* 80.1+0.4 33.9+5.5 36.1+4.8
WELSS 30.5+0.4 23.9+1.5 25.7+0.6

 Treatment concentration of samples : 10 mg/ml

¥ Ethanol extract from the leaf of Lythrum salicaria L.
S Water extract from the leaf of Lythrum salicaria L.
"All values are Mean=SD (n = 3)

Table 6. Antimicrobial activity of Lythrum salicaria L. extracts
against various microbials.

. Sample’
Bacteria

EELS* WELS®
Bacillus cereus NI NI®
Candida albicans NI NI
Enterococcus feacalis NI NI
Escherichia coli 0.5 mm NI
Klebsiella pneumoniae NI NI
Lactobacillus brevis NI NI
Leuconostoc mesentroides NI NI
Listeria monocytogenes NI NI
Proteus vulgaris NI NI
Pseudomonas aeruginosa NI NI
Salmonella choleraesuis NI NI
Shigella flexneri NI NI
Staphylococcus aureus 0.2 mm 0.5 mm
Yersinia enterocolitica NI NI

' Treatment concentration of samples : 10 mg/ml

¥ Ethanol extract from the leaf of Lythrum salicaria L.
S Water extract from the leaf of lythrum salicaria L.
“ Not Inhibited

1 B == 11

(Table 6). @FAZE & F=E 10myml *2] A3} (Table 5),
HT-29 cell®} DU-145 cell®] A3<Eo] ZHzb 23.9%9) 25.7%=
A Z AFAAEIATE A HEP O A7 A 29
AEEC] 305%= AlE254S Yeplh o83 A= 33
o] WehE FEE ] HSF (Calu-6) Al=ESE f19F (SNU-
601) AlxEe] Z21& 747t 023} 04 mgml AZA] 90% o/
AAg A} (Bae er al, 2009)¢} EFH} FZE-o] dichlo-
romethane fraction 503} 100 pg/mé = &]A] HT-29 cell line
ol A 4283 563%°] A&S el A Xu e dl,
2010y Forshd, g@iA3E dehE FE2E0 IUAE
22 F e 7FsEE HoFT] AL T 2 T X
A Yehls 232 Az &8 7Fee ok
tha gk
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YEAZ FE2ES AFED 1452 UOR FTHLS

A4 A3 (Table 6), NS FZE2-2 Escherichia coli®t
Staphylococcus aureus?|Xl B4 UeRloH, & F=E2E&
Staphylococcus aureuso|ATF 8438 YR HE 2 A3
of AREE AFEetel s &l oFskAl vEREAIN
Becker ef al. (2000014 uAE g37F HAE AL, §171o
M "liA AAA R AMEEE 715
E o 7l dig @40 71 A7 desha @
[Rezl=

2 AteE ERAE o
A Fo 20 &8I
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