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Effects of Korean and Chinese Crataegi Fructrus on

the Antioxidant Activity and Antiproliferation of Cancer Cells
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Dept. of Nutrition and Culinary Science, Hankyoung National University, Gyeonggi-do 456-749, Korea"

ABSTRACT

This study examines the effects of Korean Crataegi fructrus(KCF) and Chinese Crataegi
Sfructrus(CCF) on the antioxidative activity and antiproliferation of human cancer cells(tHCT-116
human colon, Hep G2 human liver, and A549 human lung cancer cells). The total polyphenol
and flavonoid contents, and antioxidative index of the Crataegi fructrus ethanol extracts were
significantly higher in KCF than in CCF. The DPPH radical-scavenging activity of the KCF
ethanol extract was 82.26%(1000 ppm), and that of the CCF ethanol extract was 77.64%.
Antiproliferation effects of 80% ethanol extracts of KCF and CCF on human cancer
cells(HCT-116, Hep G2 and A549) increased in a dose-dependent manner. Inhibitory effects of
KFC on HCT-116 and A549 cells were greater than those of CCF. The results suggest that
ethanol extracts of Crataegi fructrus have antioxidative and hyperplasia inhibition effects on
human cancer cells.
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I. A= TOE & HAEH AGES AE STk At
(Seol et al. 2002). -2 MAIH S E A Ale] oF

Aol tjFA <) g Aslol oFe Az %3 20%E AFA|3F 93L(World Health Organization
Aol A AL} FAGOR FAt ot TES 2012), =Hlol M= 15+ 108+ HF AFgEol 7HE
Yoyl= Ao T ATalE AT} §7 W} O (Statistics Korea 2012), 7734, #1%,
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o Y, Y w02 o BBl EL2 oR R
1= AT Central Cancer Registry Center in Korea
2011). FHZ B2 A7l ostd &4d4ka7) A
7159 AE F=Est ¢S HIET AUH
=3t 71de #AAsty s A
A7 7 2 A «] W3} FOo= Z+E AUH

— =
=3lof FostE EdskAiol ik #4lo] Frket
I tKValko et al. 2007). 75*0%4% S 4k

WA AU s 540 &3 22 kst
1 2ke] o] 7oA A Bg4kar S

AEE 2H3E ~Ed 2(oxidative stress)2} 3HH
(Burak Climen 2008), Y o2 AAHHE A4 A=
MEE TS A4, 984, &35 4 DNA
9} ¥F-&-3lo ’1‘}5}]4 &4 9 ZAEAHS |sAIA

Buk ofye} HIRE, Fia
wAd, A 53 2

7E 3RS doy|= ‘OL 0] #ETH(Stadtman &

Berlett 1998; Yun 2000). 2} &ref Ael&2A4E2<I
phytochemlca1~ free radical &7 5& F3F 4kg}
2 2EH 25 44A7)7] Wil ol2dt Heg

AEEE xFste Ad 2 A4 HAHE T,
kel BddE Y AVt e AR duA

ATHLiu 2003). o]l 21E ZFo gHw Az A
A8-g Uehfi= 49 £8-543= A7 &
e JEI o, o yolrt aR77ER 9
=HE /=

2PANCrataegi fructus)yv E-2] 3 WA}
ok Ak 7EA 2 Q= A I(Rosaceae) ol <5
S+ AMAVY-(Crataegus pinnatifida Bunge)2] 73 <-%F
A2, vt 2 S5, & dF At
ATHJeong et al. 1999). @]E—‘?*Ei s 249
4315 5, 89 455 43 3y o8&
ol Bsol o] el A5 AHEEH I e
ofzf o}, StAIRE H 2= ARAb ThFEs A
A4 EAS sty e AT A4HA
Al Ao FEF TOE o]&HI jlon, o]
we} AbAbe] #AGE S AFET olyE) AF
of &g3F 95 (Wang et al, 2000; Shin & Yoon
201D)EE HuEI Stk 4AHALY] SRl ReE

cyanidin-3-galactoside, protocatechuic acid, hyperoside,

o

isoquercitrin, pyrogallol, ursolic acid, corosolic acid,

(-)-epicatechin 5°] €& A UTHKim et al. 1993a;
Oh & Kim 1993; Park et al. 1994; Liu et al. 2010;
Ryu et al. 2010). 4FALS] S T2 &
AL 7] E3H(Wang et al. 2009), LA EZF3} 7H
71% 70/ E3KBan et al. 2006), 71218 A 2 <
A58 FHEIKim et al. 1993b), FAHsta )
(Wang 1985), « -amylase®} o -glucosidase A3l &3}
(Kim & Jeong 2007), ¢ Z3tEHKim et al
2007), & E7HRyu et al. 2010) 5 TFAFF AT E
o] RuH Utk A Il o] &HIL Y=
AARE A717F AaL Ajo] Fow Fow T
24k Aksh R 2717} A3 Beslo] 4
om AHe| FE|) FHAL AAE, P4
T4F Aol thEk o] 8}8kA] AR Hlal(Lee & Lee
2012) R AL AHE Awe] FAEY vl
A AT(Song et al. 2012)2} 22 4HALS] P4kA] 9
g wa A7 Rage o, Aeas ¥l
3 ATE AR AHelth

geb B ATNME SIB FHAL A4}
st wateh AT B4 A ETE vaH

n

ofN

ste] AAE TR 154 AELANE BEY 5
sl ARE AT, LIS SuHE A5
B AES AT & Qe 7 2ARE AFSHLA
ERELE
L A7
1. AsixE

E Ao AHEE AARE 2012 49 A LA T
Aol Al Fdste FAHT & FAAZRI|(ED
8512, Ilshin, Yangju, Korea)Z ©]-&3}a] -70C ol A
AR AZEAT 52 Az " AR e 247
2 20 meshZ v}s] & 70T oA WERASHA
AEE A3 2 AdeEe gk Als9
42 33 wHE AASA T

CAIRFE

= 100 g B 80% ethanol 1500 mL-S 3
< FFIAAES FFAS 65C2  heating
mantle(Mtops ms-265, Seoul, Korea)oll Al 3A17H¥ 3
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3] %3 S Whatman filter paper(No.2, GE
Heathcare, Buckinghamshire, UK)Z 33}t o
HS 40C S oA rotary vacuum evaporator
(EYELA VACUUM NVC-1100, Tokyo, Japan)Z &
W& AASL AtEET T 52 AXRAA,
A7 4HEE BAE] 93] 70T WEs B
SHHA ARE-SEAATH

3. & polyphenol &t2f

AL ol&r-E FEE9 F polyphenol TS
Folin-Denis®H(Folin & Denis 1912)°] o} &4
ST} Test tubeol] 2HAF d&hE FE2ES 247 1
mL3} Folin reagent 2 mL& 9 & A
2 ARG T 10% NaCOs 2 mLS H718H L,
olE EFT F 30TellA 4023t AR,
UV-spectrophotometer(Shimadzu UV-1601PC, Kyoto,
Japan)E AHE-3F 760 nmo A SFHEE SA A
o EFFA L tannic acidE ©] 83l HF %
7} 0, 02, 0.4, 0.6, 0.8, 1.0 mgmL7} E =2 zA4 3}
Aow, o] HFEFHORRE AE Fo F
polyphenol &S T3t}

o
S
>
(98]
At

4. & flavonoid &2t

% flavonoid ¥ DavisH<S WIS WY
(Chae et al. 2002)°] w2} Z7G3}ATE AFA} ol gHE
FZEE 217+ 1 mLOl diethylene glycol 2 mLE 37}
g+ Th3 IN NaOH 20 x«L& %11 37C water bath
of| A 1A B2t ¥H-A1Z] F UV- spectrophotometer
(Shimadzu UV-1601PC, Kyoto, Japan)Z 420 nmoll
Al FHEE SS9 T FEFT2 nuting o] &
3t HF =710, 02, 04, 06, 0.8 2 1.0 mg/mL
7 R E A oH, o] AFFHOZRE A
5Z9] flavonoid FHE T

5. DPPH radical &M=

ARAL o RS 259 2,2-diphenyl-1-picrylhydrazyl
(DPPH) radical 227152 Blois(1958)2] WH-& o]
s3] SR WA olEke FEEE 2471

mL¥} 02 mM DPPH 1 mLS test tubeo] 3 &
E3tste] 37C o 4 3023 RE&A1AH UV- spectro

-photometer(Shimadzu UV-1601PC, Kyoto, Japan)E
ARESE] 517 nmoll A FFE=E SA8HAT. ol
24| RlaE 9t FHdET o= HE C
o} ¥4 F4HshAIR] BHASF BHTE ©| &3] Y
& Yo r St A dEE FEEY
DPPH radical 2452 (1-A1 2879 S35/
A7Fe] FF=) x 1000 o3t Alskste] e}
W

6. SR

4+l A F7(antioxidant index, Al)= Joo & Kim
(2002)2] WHoll 2]3led Rancimat(Metrohm Model
679, Herisan, Switzerland)< ©]-83}o] =43} th.
AL o ERE FEEO 23E 8 E 43 AA
3+ gaFo] 600 ppm©] == soybean oil(Sigma-
Aldrich Co., St. Louis, MO, USA)ll #H7}8taL, =&
r1—]’(SONICS®, UCX-750, CT, USA)E ©]&3}o] A
g FEEH AV 2 EFHEFS SACE
Rancimat®] &4 272 4HAL deb& FE2E 242
3.0 g& WS &7l Hetal S/ 70 mLE =
7)o Y& & 110C oA air flow rate 20 L/hZE
ste] 4bsIbE S vlwstE T A kskAQl

o

27O 2 ol A% A7lekA & 2SS4
ZTFo 2 " AFIPTH BE AR = ul

B Agstel de el BFAZ BANG

7. MIZZHHQF

B AP ASF GHETE QA A
Hep G2, AA thAUAZQ HCT-116, 1A #H ¢+
MELQD A5492 A EF2Y(KCLB, Seoul,
Korea)ol| A #-oFqbo} ARESIATE ZF A== 100
Units/mL2] penicillin-streptomycin(GIBCO, Rockville,
MD, USA)3} 10%2] fetal bovine serum(FBS)©]
% RPMI 1640(Rosewell Park Memorial Institute,
Hyclone, Logan, UT, USA), DMEM(Dulbeco Minimum
Essential Medium, GIBCO, Rockville, MD, USA),
MEM(Minimum Essential Medium, GIBCO, Rockville,
MD, USA) W A& AF&-3}od 37C, 5% CO, incubator
(Model 311, Forma, Waltham, MA, USA)ol| A Hlj <
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StATE wiFE ZH7he] AEE dFY 2~33]
refeeding3}tal, 6~79 Wl phosphate buffered saline
(PBS)Z A3 & 0.05% trypsin-0.02% EDTAZ
B3 AxE & A48y stk 1 3 A
AE A WA E YL HIOE A2TL =
17 FAEEE F T3t 75 mL cell culture
flaskoll Al Alh i gataA RS

u!

8. &M Z B4 AdHE

AL F2] A EHE A7) 950 Ishiyama
et al.(1996)2] WHoll we} 3- (4,5- dimethylthiazol-
2-yl)-2, 5-diphenyltetrazolium bromide(MTT) assay=
AH3GTE & 1x10° cell/well EEZ 96 well
plate®l] 100 « L2 % & 37T, 5% CO, Hl¥7]
oA 24413 vl B Al kel AHEE WA
£ AASIL viA o] YA TEE INE FE=S
100 uL~ A7veke] ThAl 24413 Al FstAT). w4
B Z 2 mgmL EE MTT A S well & 10
uLA B3 T 37C, 5% CO, BlF7]olA] 44|
+ ¥ MIT Alofe] =38 ®jxE AAs
dimethyl sulfoxide(DMSO) 100 #LZ 7}8+ F- Lo
A WAA7]31, ELISA Microplate Reader(ELx808,
Bio Tek Inc., Winooski, VT, USA)E ©]-&3}o] 540
nmol| A FHEE =39t Z2ke] AAME =4

A &2 Thae] Aol met yEES FATA

Cell viability AEAYTY 3= 100
= X
(% of control) control 4%
9. SAANzZ

P/C package(SPSS Inc., Chicago, IL, USA)E ©]-&
st A B4 AR BIEEEAE
FEASA, Al R o] 3o HEA] £42 A
Hj %] 4HE4(one-way analysis of variance)S F
T BAA 94 AL p<0.05 FFoN A Tukey’s
testE ©]-&3}o] 45 A (Post-Hoc test)3FH 2.,
T A 3 TAAE 7248 AA-L Student’s t-testE

AAste] Folde Ao

=1
Penolic compound= 2]=2] thEZ<Q 23} ThAL
AHEE hydroxyl7]E 7Rl WS SRtEEA
thFst Aol sk, 55 dkstRg-a
#AdstA HE54 SFES A4lEES A alkylperoxy
radicalo] Y} alkylradicaloll 48 TS
radical & A|A3te] 4HslE AAleh=E AR &
Z ) THKim et al. 2004). 4FA} phenol compound®]

g EES AA 3= AL quercetin®] ™  hyricetin,

Z polyphenol

=1

=
d=
T

gentisic acid, caffeic acid, catechin, salicylic acid,
ferulic acid, chlorogenic acid, narigin, @ -coumaric
acid 5% Z&H o] Johar B3 (Lim et al. 2004)¥
v Ut}

2 AdoAE A dEE FEEY
polyphenol &2 tannic acidE 7| E3J=E
st om, 7 A= Table 13 2t} =4k
9} FTAF ARAL Aeh-g FEE] F polyphenol ¥
o 247} 127.00 mg/g 103.30 mg/g o2, =4k
AAE SAkel Histe] folHow w5 S
Btk AAbe) e %Lubﬂroﬂ &3k Hlvke] A
- 7-5-2] F polyphenol T2 20.7 mg/ge]™, <,
R D 38 50 F ZF polyphenol o] Ehthar
B I(Kim et al. 2006)5] 0], & AFZA 2} v w3
2y H]ﬂ"ﬂ H| &} 4FAFS] = polyphenol &EFo]

2 AL & 5 Uk =3 A &3 249
25T T A= SEEY e H5ol
A] 224.2 mg%, 252.6 mg%<} 3| ol A 604.6 mg%,
802.4 mg% 2 FFol FAIQlo] FuoA FFrT}
oF 38 =A JEg T R E ATHJung et al
2005). WA ARALS] -9 BE oo} g T
o] §%7] wiZol o W Fist 45 =
et =2 FrtEEHAE el & F US
olg} AlR "t} T3S & polyphenol o] =S4
= O BB 7 s dEdE f8dt
71] 288 4 vt HollAl, F polyphenol o]
o =4 vebd =k AR =4 AR
F43 Aoz Aoy

e

o > ol o

Yo



Table 1. Total polyphenol and flavonoid content of
80% ethanol extracts of Korean and Chinese
Crataegi fructrus

Total polyphenol Total flavonoid

Sample (mg/s) (mg/)

KCF" 127.00+3.26”" 54.05+0.26"

CCF? 102.30+2.84 42.85+1.06
80% ethanol extract of Korean Crataegi fructrus (1000
ppm; 1 mg/mL).

780% ethanol extract of Chinese Crataegi fructrus
(1000 ppm; 1 mg/mL).

YAll values are expressed as the mean+SE of triplicate
determinations.

*Signiﬁcant difference between Korean and Chinese
Crataegi fructrus by Student’s t-test at *p<0.05.

2. & flavonoid &2t

T ALE 4#A UAthCha & Cho 2001). ¥ AT

=
NetE FEE9 ¥ flavonoid TS

=

Table 13} 2T} =4t AbALSE F=4F 4RAL ol &
L FEE9] F flavonoid FFL Z+Z} 54.05 mg/g
I} 42.85 mg/gS. 2, F polyphenol o] B =3k
© gt AR FaAE AbALel BIEke] frelF o
2 =2 %S BT Lee et al.(2012)8] A4
AZ I A A== 1159 3d 2 &
= 3 polyphenol ¥ flavonoidE 33 23 A&
Z2] Z polyphenol &3} flavonoid & 12| H]

2 Fo Ao AHIAV}F AEE o 7Y 7E o
Z polyphenol o] &2 AEE flavonoid T
=y =4 g8 ASZ BASFHT Yoon
et al.2011)°] B3 AFH(FFAHY flavonoid T
2 80% ethanol(50C) F=&<N4 29.65 mg/100
go 2 7P =431, 60% acetone(25C) FEE°]
27.89 mg/100 g, 80% ethanol25C) F=E-olA
2290 mg/100 g = o2 v 2 LEHE 2folE
Byom, B A7AHAe} vlws] AFol] Hsto

El

2FAE9] flavonoid o] O &2 ASE YERGT
Hwang et al.(2003)°l] ©]8}™ AbAbe} & Aw| 3
o &3l BT A-F AT 70% ethanol FEE2]
flavonoid 7+ quercitrin 14.9 mg%, tannin 6.0 mg%
9 catechin 5.2 mg%=, quercitrin®] °JF2o] FQ
flavonoide} B u} It} & A4 AALel=
=2 &3] F polyphenol 2 flavonoidE 73}
I YE ALE Yo, o]Z st A=
A4 FskA] o] o= thekE 71543 e 4A)
2 &8 7tsd AoE A7HEnh

3. DPPH radical &7

Srtats) Fabal AbA)b olers &89 DPPH
radical 2452 =33 Z3}+= Table 29} 2o}
1000 ppmoll A &4 AbALS} F4F ARAL of /RS
%% DPPH radical &% 27} 82.26%9}
T7.64% % =ik ARALZL FAE AbAL] WISk &
7oz wA Yelhgty, §AF43HA9 BHTS
BHA® Hl3te] dAg4tsbAlQl vIERR] €2 DPPH
radical £27A%0°] ¢ Godoz =2 Ao =2 e
Wt g4k AR olekE & 52| DPPH radical
&A% BIER] Coll vl = H o), BHT ¥
BHASE= H$23k 320 2 Velyta, 34 AR}
ogte FEFES BHT % BHA =t} fo|do=z
WA YERETE Park et al.(2006)-> 4FeF, <L, 4k
AL A A9 457 B E B Rt EE FE3)
o] DPPH radical £74%5< &4 23 1000 ppm
NA B &S FE2E BT APl A 42 72%
o} 89%= 7 =ttt Hustyth ®=3 tE
AT = 4FAF F=EE 2] DPPH radical 27%°]
a -tocopherol©]1} BHA Xt} FARSEAY 75k it
3} &S YR o] ARALY] kst EA o] E5o
2uE ub QokPark et al. 2010). An| o) &3k=
oh2 722l H|Y} ethyl acetate =& 49
DPPH radical &7 %52 A& A A% 34, 3y 2
5ol A Z+ZF 74%, 52% H 30%E YERSTIY B
15 R HBae et al. 2002). AT HE FEEQ
DPPH radical 4752 BHT®} « -tocopherol 2.0} TF
2 YFO (Yoo et al. 2007), AHF T FEEE
BHA$} o -tocopherol 2.0} ThAx S9to ¥u| =&
E2 BHA®} o -tocopherol 20} o} 3H4ks) & 37}

1
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Table 2. DPPH radical-scavenging activity of 80%
ethanol extracts of Korean and Chinese
Crataegi fructrus

Samples”  DPPH radical scavenging activity (%)
KCF” 82.26+0.927"

CCF” 77.6440.62°

BHT” 84.30+0.81"

BHA” 85.87+0.73"

Vitamin C 92.15+0.88"

UThe concentration of all test samples was 1000 ppm
(1 mg/mL).

YKCF: 80% ethanol extract of Korean Crataegi fructrus.
CCF: 80% ethanol extract of Chinese Crataegi fructrus.

YBHT: Butylated hydroxytouene, BHA: Butylated
hydroxyanisole.

YAl values are expressed as the meantSE of triplicate
determinations.

“Different superscripts indicate significant differences at
p<0.05 by Tukey’s test.

e, FE @Al An7F H&e] 2n)
o] =ttt B 3= A TH(Jung et al. 2005). DPPH
= Ro BaAas s 9SG free radical =
kst 223 W35t radicale 2AANA 2
He ¥h&-& o] &3t S5k kst 289 A
B2 AHE-EIL ATH(Lee et al. 2007). DPPH radical
A% stEE A Hesd £4 Tl &
SFE LAGA 0] Z71EH, free radical EE<!
DPPHS| &AL e &4 T F2o4
QA FHABAE Ze AR A UrhRice-

Evans et al. 1997). o]} ## 3} Park et al.(2008)
5 g} 2o ogkE FE52] DPPH radical 4
752 Z polyphenol o] =4 Yeld 9, F
2, S €2 2 AAFATE Bt 1B
st wetsd B AFAd A FE2E9
DPPH radical &7% &37} 95314 Yehd A
2 2kAbe| & 372 F polyphenol¥} flavonoid
e AR AZH, =ik AL FaA
AkAbell H]3le] DPPH radical 427 €430 =4 U
Ehd AL =4tk AP FEAE ARAel Hlste]
% polyphenol3} flavonoid & B5F =947] W&

olg} Atz

4. SR

Rancimatel] 2]+ ditslx| 4= F7)ol <%k
A RS NYgEe Al
A o] Bt 4Atst A F F=713E v et
o] A &AL LA Fhrdbe] fElEE &
2 ZA3HCha & Choi 1990). Ak} F=
AL A ERE FEES FA AR} A EFE go}
1B7] 93t Rancimat®® ZA3 AR F=
Table 33 2t} FANRTOE AHRF HA34
shAIQl HIEF Co] st A| 7} 7hd wokar, &
Ada4kstAIQl BHTS BHA= HIER Coll H]3}
A UERSTE @b F4E ARARY] kst
<& BHT, BHA % HIEFRI Coll HIsiA & Woke
U AEE HHIE SANERTRETE oo
2 = YEh B4tk F=4E 4FARS] soybean
oilell th3t 4k} AAAATE Q= ASE FRIER
o} 4kx)o] W 2}l 5 A RW, =gt A
Faat AbAbe] HlEle] kSR ) Tha EQEo
1}, DPPH radical £24%¢] Aot 24 4HA|
of WE oA Aol7t AT Lee(2002)= w4
o ghe FEFE X Rancimato. & =343+ gH4ikskx]| 4=
7F 2FRT A JUEsTi Bk &
ATolA =t T4t AR ksl
H| =3 FF 02 e on, thatel| ThaF g
% polyphenol, flavonoid 52| &4+ &4 2
BAEEC ot FE712HE ARFoEZA 74

o) s A EI}E hehd 2

0ok

= S A=t
ikt Tk AL 80% ol e
HAE F4 AAEIS dohrr] 9

AE Z2 AA GRS Golrgit) 1k A E ol
Y=akat Fdb AL FEES FEE(16.125,
31.25, 62.50, 125, 250, 500, 1000 xg/mL)E A&
AYE 3 F 4 AE HESS AT AgE
Fig. 17 Zth =543 T34 A 25 62.50
ugmL o|&toll A& thzTtoll Histe] F212¢1 A
£&9] Wale UL, 125 pgml o)l = F
59 v=7 S7HEC met g E e AES



Table 3. Antioxidative index of 80% ethanol extracts
of Korean and Chinese Crafaegi fructrus
on soybean oil

Samples” P A"
Control” 6.90+0.14%% 1.00
KCF” 9.12+0.25° 1.32
CCF 8.56+0.12° 1.24
BHT” 13.45+0.19° 1.95
BHA” 13.2240.17° 1.92
Vitamin C 15.43+0.92° 224

"The concentration of all test samples was 1000 ppm
(1 mg/mL).

IControl :
ethanol extract.

IKCF: 80% ethanol extract of Korean Crataegi fructrus.

“CCF: 80% ethanol extract of Chinese Crataegi fructrus.
BHT: Butylated hydroxytouene; BHA:  Butylated
hydroxyanisole.

Soybean oil without the Crataegi Fructrus

9Induction period(IP, hr. min) of oil was determined by
the Rancimat test at 110C.

D Antioxidant index(AI) is expressed as the IP of oil
containing the sample/IP of soybean oil.

YAll values are expressed as the meantSE of triplicate
determinations.

*Different superscripts indicate significant differences at
p<0.05 by Tukey’s test.

o] Zasts AEFeldeH, M 1 =4
1000 zg/mLolA] ZH2Z} 58.40%9)F 37.38%2] A=
2 52 AE T4 JAES BT A mE

AT 24 oA E3E vims) B, oA
Ak AL FZEO] FIA AR —Zrz‘j"ﬂ H] 3}

Al

Eo] b ARAE
o3 Aol floy F2 AAEA o &
Ao 2 JERG O™, 1000 yg/mL FE AT fo]
ARl zto]E BATE 2 Al &3t AT
o AFAI7]e 2 UM E(Hep G2)9] T2 o
A7 A3 1, 2 mgml 55 X7 A b
SIE 54~94%, TSI 18~74% 2 dse
28~64% % Tt} &) Hlg) wls It 3T
GHEol| s =2 T2 JAEHIT oy
(Kim et al. 2004), ©]i= A5 A5o] 2ol wp
& A E gA BHE HAE HE SEE] F
HE 7 4 F7Fo] Hap iy gl

A&

Byxo] ¢Qlti(Nakatani et al. 2000). Yoo et
al.(2007)2 AT &g FEES A =L
Hep3Boll Tt Al axE HES 23 1, 2, 3, 4
mg/mL F= A Al 114, 14.6, 46.1, 912%E 1}
Bl o, 47X FE2E vl 2 A=
AAEHAE BRI AT 2 AFoA e} 22
X9 1000 xg/mLAlA FAAE A EHE 1
wa B =it g A4 AL FEE] S
< 247t 41.6%°F 62.6%=, AT
E 11.4%0° H3te] AL F2E
& Aoz Aok

100

cellviabiltiy(%oof comirol)
a2 & o®
s 8 8

5
=]

=

1] 16125 3125 625 125 250 500 1000
pgiml

Values are meanstSE. ““Values with different superscripts
indicate significant differences at p<0.05 by Tukey’s
test. ##Signiﬁcant differences in comparison to Chinese
Crataegi fructrus at p<0.01 by Student’s t-test.

Fig. 1. Cell viability of the Hep G2 cell line in 80%
ethanol extracts of Korean and Chinese
Crataegi fructrus.
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Values are means+SE . *'Values with different superscripts
indicate significant differences at p<0.05 by Tukey’s
test. #Signiﬁcant differences in comparison to Chinese

Crataegi fructrus at p<0.05 by Student’s t-test.

Fig. 2. Cell viability of the HCT-116 cell line in 80%
ethanol extracts of Korean and Chinese
Crataegi fructrus.
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Values are meanstSE. “"Values with different
superscripts indicate significant differences at p<0.05 by
Tukey’s test. #Signiﬁcant differences in comparison to
Chinese Crataegi fructrus at p<0.05 by Student’s t-test.

Fig. 3. Cell viability of the A549 cell line in 80%
ethanol extracts of Korean and Chinese
Crataeqgi fructrus.
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