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Food constituents analysis of Acer tegmentosum. Maxim. (Acer TM) stem was carried out accord-
ing to AOAC method, and the antiradical activity on DPPH and cytotoxicity on human cell lines
(AGS, HepG2, A549, MCF-7 and Chang) for the 80% ethylalcohol (EtOH) extracts of Acer TM
stem were studied. The antiradical activity on DPPH radical of the ethylacetate (EtOAc) fraction
of the bark showed a higher activity than that of a-tocopherol, ascorbic acid and BHT. The inhi-
bition activity of the 80% EtOH extracts from Acer TM stem on human cancer cell lines by SRB
assay indicated a dose-dependent growth inhibition on most human carcinoma cells. The growth
inhibition rate of each human cancer cell line showed 91.3% to AGS, 75.0% to A549, 74.1% to
HepG2, and 70.2% to MCF-7 cells, respectively, when the 80% EtOH extract (1 mg/ml) of Acer
TM stem was added.
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Alge] & A AR AAFUTE ST HHAAA
&AM 2, AEsew, 3R Wl AaRE)et
Z717AA (1 Me s & AA dEle] UrEr] )
b 2 ubro] ARSI ZF B9 FEE Alxe 7 8
F WzP1E FAE 32705 o83l Azt Ag T v
oF 20819] 80% EtOH &< 7iated 1241744 23] jbs &
gk 3 No. 2 filter paper(Adventec, Japan)Z <J3}3}3L rotary
vacuum evaporatoroll X A9} TSl WA HA3 AEE
AFEE T = AR EOH #£ES Ui EtOAc, n-
butylalcol(BuOH), n-hexane, chloroform 522 &S <
NEE ARSI

AleF & 7], Dimethylsulfoxide(DMSO), Gentamycin sulfate,
Phosphate buffered saline(PBS), Sodium bicarbonatex= Sigma-
Aldrich Co.(USA)9l 4], Trypsin-EDTA, Dulbeco’s modified
Eagle medium(DMEM), RPMI Medium 1640, Fetal bovine
serum(FBSy= Gibco Co.(USA) AZFS ARSI L &) Ajef
S8 A® 5FE A8319 T Inverted microscopes 52
ZEISSAFS] TELAVAL3S A3} 31 microplate reader=
Molecular Devices*HSunnywale, CA, USA)S] model VERSAmax
< AREsiaict.

QUbGREA. AATT £719] didE B4 ACACH™
& Fxsle] dFsilen FRE 135°C Y A2, 23S
590°C 24 33y, A Soxhet & H(SOXTHERM-
SOX406, Gerhardt Co, Germanyy& ©]8-51 3 Zg@dL ot
il AF B4 AA(2300 Kjeltec Analyzer Unit, Foss Tecator
AB, Sweden)E o]&3le] AAAIG 6258 F3k] TR
UERNLSL, BESES 100004 R, R, 24, 25
g AYF g et

F7128Y. YAFHTE 7] AR dAYe Sd9s A
2 3|3l e ol gk &, 590°ColA AES 3 F 6M
HCI °F 10m/ 715}e] 87dellx] Z87=385. 3M HCI 9F
10miE 7tetd = 7 71§ A4 A4S 34 % H4A
HAE westy 24 v==E 543t atomic absorption
spectrophotometer(Analytic Jena AG NovAA 330, Germany)
2 F439t)h. Calcium(Caye 7S 9317] €43} strontium
chloride * 6H,0(Aldrichy& Sr2A] 5000 ppme] HEE H71sh
I M HCI&-9of #]A8le] 4 31%ith. Phosphorus(Pye AOAC
e Zz3le) 650 nmellA] UV/VIS spectrophotometer(DU-800,
Beckman coulter Inc, USAYE AME-Gl E2]EEl 3 wjAhRo
2 B4t

FEE9 8. AT o9 2 271F 4 1KgE A
B &% uiy) oF 208 <] 80% ethyl alcohol(EtOH)S €3
7VEE $EE FEAI F ol FYFEE(195.36 o)
E71FEE(75.00g)S 23Utk o] BFEEE 2% n-hexane,
chloroform, ethyl acetate(EtOAc), n-butanoi(BuOH) S22
AHo g2 FHsIGen Z4zke] £8 SuiE AY s
Tl ol 4] n-hexane 8 E(6.60 g), chloroform &8 2(12.58 g),
EtOAc ¥ E(7.98 ), n-BuOH & E(42.80 g), aqueous &5

Acer tegmentosum Maxim,

Extracted with 80% EtOH
Evaporated under vacuum

Total 80% EtOH

Suspended with water

Extracted with r—hexane

n-Hexane fr. Aqueous Fr.,

Extracted with chloroform

Aqueous fr.

| Extracted with EtOAc

Ethyl acetate fr. Aqueous fr.
Extracted with BuOH

Chloroform fr.

BuOH fr. Aqueous fr.

Scheme 1. Process of extraction and fractionation of Acer
tegmentosum Maxim. stem.

E(125.40 g%, £71914%= n-hexane E8E(3.97 g), chloroform
BYE(620g), EtOAc £EE2@43g), nBuOH £ E(7.00 g),
aqueous FEE(53400 L& F 7t HIYEES s g9
2 PAE S oA A Fof Mg gafel AL &sith

DPPH FHjZ &4 @A, AA AoV 2EH S, 95
59 o] He falA fFEr]e U RAPEOE AN
He o AA5E 2437 98l 1,1-diphenyl-2-picryl
hydrazyl(DPPH, Wako Co. U)ol tigt 7} &5 AAT
3 Brand-Williams, W. 59| WS 383l F8HH",
%, 7] BEEES o8] /XY FE2 4mi® methanoll]
#olX 02mM DPPH 1miE 718 th A&ellx 3087
Hhl 3 515nmollA 2] FHE=E UV/VIS spectrophotometer
(DU-800, Beckman Coulter INC, USAYS ARE3l] 243514
th AEE 7R 2 methanolS UIRFO2 &3 FH=
£ 50% AaA7Ied Beg AR FRE
coefficient(SC;)= WERARI.

HE8E digt §4x 34, WAEHe] 0 2 1€ &
Mg ERR SelF 3F-ES(protein, aromatic amine, phenol
etc)d] £EAEE 285 nmollH EHEE 24U, JIRE-
ol= e 450 nmellX] SR s v BHEZ
9] F=E YEile ZMEE 490 nmollx S8t AlEE
BF F=7F 0.1 mg/mlZb HA methanoldl]l E3)A1A Z74319
E]_Zl).

AxE w MZE Ao ARSS AEE BT QA7 A
XFZA 7 (HepG2, hepatocellular carcinoma; HB-8064,
ATCC), $19A E(AGS, stomach adenocarcinoma; CRL-1739,
ATCC), = AME(AS549, lung carcinoma; CCL-185, ATCC),
A Z(MCF-7, mammary gland, epithelial, breast adeno-
carcinoma; HTB-22, ATCC)® 47t 7FM ¥ (Chang, normal
liver cell; CCL-13, ATCCYS Ao & 3l%ic). uljkede] A=
= ez, FEdAE 3 B ZHEE NaHCO; 3.7 mg/ml

0% scavenging
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Table 1. Food and mineral compositions of Acer tegmentosum Maxim. stem

Main Ingredients (%) Minerals (mg%)
Contents  Moisture  Ash Crud.e Crude Carbohydrate Total K Na Ca Mg Mn Fe Zn Cu P
Protein  Fat
275 1.6 8.7 3.8 584 100 3024 248 1166 578 9.5 44 1.6 0.2 0.8

% gentamycin sulfate 50 pg/miS FH7F 5 M HCIE pH
£ 742 2Z3 DMEM W& ARSI HEAIEe} Y
AEE NaHCO, 2.0 mg/m/ ¥ gentamycin sulfate 50 ug/m/S:
A7}% ¥ IN HCIE pHE 748 ZH3TH RPMI 1640 HjAE
AMEERATE RE AXFe Zbzte) Al 10% FBSE #7tsh
o 37°C, 5% CO, incubator =7 3llA wjeksiich. z+ Al
= A% S0l a2t 15l 2-3314 Al wisi ARS-STT.
SHEFES A& oA &3} AEujF L AZSAT A
F A S3ks W' 5o Wyl w8 Sk, A
AFUR &7 FE2ES dAHS T vl Folx "
Millipore filter disc 0.45um=z ol3#38te] thzFol o &hod
0.125, 025, 0.5, I mg/mI} I== iR FAsle] AL
o} 75-cm® cell culture flaskel] A|E7F 80% A= =HUS o
PBSZ A)3g thZ 025% trypsin-EDTAR F-2F AZESL A
el s vz} 20 mE ol 1,000 rppmel|A] SEZF YAE
BTt YAEES MEXES E& 3 haemocytometers ©]-8-
o] Zhzte] MEES AT wjA 2 345t 96 well
microplate®] 4 x 10* cellym/®] F=Z 100 u2 B3N 24
AZb Bt ujddl F FE2EES FEEE 100w Zhte] A
oA Fojalar 4847k 2t it ME B4 oig
2 AE Gl S o) 8sld AE AF =S g3
= Sulforhodamine B(SRB) assay2 A&t =, ZHzhe] A
EE 48AZ Hlket & uiFHS AASEL 4°Ce) 10% TCA

100 w2 Fosle] 127 59 WA M2E 2GAH
2242 53] vl A Hs E‘r-°— 04% SRB(w/v, 1% acetic
acid 9= S 3087 Ad2olA I

3tdt). 1% acetic acid® 53] whE /ﬂ]’—‘q“ﬁ F 37°CAlM AR
AZL E 10mM Tris £ 150 S go] faiA7] o &%
= 490 nmollA &gt

Table 2. Radical scavenging activity of fractions obtained from
Acer tegmentosum Maxim. stem extracts on DPPH radicals

Scavenging activity (SC,,": pg/ml)

Solvent fractions

Bark stem
Hexane >120.0 >120.0
Chioroform 58.6 G 30.1
Ethyl acetate 2.8 70.0
n-Butanol 32 33.8
Aqueous 25.5 78.0
Ascorbic acid* 4.5
o-Tocopherol* 4.0
BHT* 6.5

YAmount required for 50% reduction of DPPH (0.04 mM) after 30 min.
*Reference compound.

kg ¥ *W—E'—ng %7191 2 FAE FHS Table 1
3} 7ro] EEElEo] 584%, TR 27.5%, ZTHMA 87%, ZA]
W 3.8%, Z3E 1.6%° m_i Vet

52718 §F AASUE 2] A8 dAgE 25 A

=l
st 5 dPEeT 33t 2A3 7713

4 Fspgow 7
TFS Table 19 YERHSATE F8 F7148S K3 Cacl
3024 mg%t 116.0mg%= 718 ©ol T=o] U3 Mg, Na,

Mn, Fe, Zn, P, Cu®| 3&e] z}z}F 57.8, 24.8, 9.5, 44, 1.6,
0.8, 02 mg% =22 VERTH

DPPH #2]7] &7l &% #38 &} dAFHF 271
AE F2E9 BIZE] )3t DPPHEY 3 2oz &4
E5E Table 20 WUehlIic) Ad A3 Ankdozw Z7] B
te Foflx =& &7 35 veor, £3E H2s
EtOAc > n-BuOH > aqueous > chloroform > n-hexane 2.2 %
3L B9k B3], 9 EtOAc fr(SCy,: 2.8 pg/mhz 3

9] n-BuOH fr(SCyy 3.2 pg/m)yS HAFASA 2 22o)=
ascorbic acid®}(SC,,: 4.5 pg/ml), o-tocopherol(SCy: 40ug/ml)
gl 3 ddskAIQl BHT(SC,,: 6.5 pg/mf) Bt %2 &A%
S Bt

F2EY & UE 3= 3. A 271 7
il £7] FH2EES i BEIEES 285, 450, 490 nm
A FHEE 34 Z2AE Fig 19 JeRIH. diFEe]
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[ Bark n—Hexane fr. @ Stem n-Hexane fr B Bark CHCI3 fr. O Stem CHCI3 fr.
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Fig. 1. Absorbance of fractions obtained from Acer tegmentosum
Maxim. stem extracts (0.01% methanol solution) at 285 nm, 450
nm, and 490 nm, respectively.
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Fig. 2. Inhibitory effect of 80% ethanol extract for human cancer
cell lines (HepG2, AGS, A549, and MCF-7).

AR BYEEL dEA RER FHT 5 A= 285mmel
A =2 ZHAEE Bt S35 Arle £399 EtOAc f
(3.7578)> s+ 2] #-BuOH 1.(2.5167)><7]2] chloroform fi.
(2.0247)>2712] n-BuOH fr(1.5744)>Z7]2] EtOAc fr.(1.4060)
FoZ A el ozt disA g EExe A%
o} DPPH §&71¢ digh 3itsl @4do] 3579 EtOAc fr.
(SCy: 2.8 ug/ml) H 352 »BuOH fr.(SCy,: 3.2 pg/ml)l
A 2 e A SES Ze BAVT JE AR A}
2dc F1ZE=o|=A] SikEe] &5 450 nmet ZHEZ
o] FE BEHT 490 nmolM S} w2 FBEE Fel7]d tE
738 Al Gl E JIE A ZAAE Ao Azt
A=A e Fikst Toele] A B drRaUt
AT} Yokozawa™= €Al S15HEH flavonoid® 7l DPPH
2719 &7 &3] Bdshs e FYIINUL, Okawa 5%
4 AEE Y HEEY FE2E F9 flavonoid {7
DPPH jt]e] 4A &A4d 7lojske 2g < st
Bandoniene® 2 Peschel 52 Al Fol A7} ofx)
H7E2 HE ey EFE deRel FEgo] U,
Katalinic 5% 70959 % 5% 2 A& A5 FE5=
o] gksl gae HlEA S5HEe] THo] IS I
SHEFE T 4 Asie} BT G Ax SA4.
AT 2719 80% oEE FEES o)&sk] AV
MAEFQA 7HEH E(HepG2), ALHEAGS), HSH E(A549),
SR ZMCF-NE ddos 3 dHE 4% oA a3
Fig. 2o JEpIITh A3 A3 SAEFE 25 55 &H
o2 AR 9A EFHE HAFAT 05 mgm/ o TR B
E GHIFEC] 50% o] AAE YERNIE 53] AGSOIA
E 0125 mg/mie] AE=ol AT} 50% 7sor
0.5 mg/mPIAE 90% ool JAla=zyt veht dge)] AMS
B NEFE FoA 7P 52 JAEHE RS v
Z MCF-7>HepG2> A549 o2 Vel $hd, A
(Chang, normal liver cellS thiAte 2 3 HE EA4S ol
A 05 mgmillA 28%9] AE 548 doA o= AL
Ex4jo] #AEATHdata not shown). AE 2] Ex}e] gtatslel
ot gajere] A7e oF MEE BE HAsAiE ot
o] FrPh. AE FEE A F FEY FUdF oA

AZF Boll st JLFI= QM 5o FFEDD, 59
taxolP*®, A-9-4do] ¥ F 9] resveratrol™, SE]EH A2 H)
7 SREEY, TR, v 00 2 RE AFEIL, olF 4
E e g dvke 3k g} F-o] Qo] ikl
E¥e] giite] EESolER, BdR 52 X3 AEf
e HzA SIgHEl st o]FoiAAL oA AHEZTEH
835 E-g AT o] Alg = th

ojelzio] A& 2o YAE AS IA = UIAE 4
Eo] e AEE] #odsiH ol AEL RE71Y 8L
AAehs A EFA= 7L JojA], B ANz FgEaTt
¢} DPPH ol theh aist axte] AastArt 9383 Aeg
n=A2 1=

= =

SEntEt FE olE sk 500m olAte] TARRIOlN FE
AAYSRe APAT - (Acer tegmentosum Maxim. g to 2 2
FHQ 48 24 AT £719] EOH FEE9] £9
E& Azsted DPPH f2)7] tish 24 715, 2250 A
ol hll ZERLHE(AGS), ZHHAlE(HepG2), B LA E
(A549)9} A EZMCF-T)pll st 3¢t B3k Akl o
=3 22 AH4E itk

D) AHAFUHE 71 o AR T3 grslEo] 584%,
TR 27.5%, ZEHHA 87%, ZA 38%, FIE 1.6%2 &
o2 yehgz Fr1de Fe RIIHEES K3} Caol 3024
mg%9}t 1160 mg%= 7Fg ®ol =] I Mg, Na, Mn,
Fe, Zn, P, Cu®] &o| ztz} 578, 248, 9.5, 44, 1.6, 0.8,
02mg% TLE YERTE

2) DPPHE ©]§3 g8l 858 Hr19sle AT
719] o 9 Z7)5 80% EtOHE F&3)2, 11 FE22ES
THA]l m-hexane, chloroform, EtOAc, »-BuOH % aqueouss
=2 Rsisith 2YEES e E DPPH 21719 &AFE
AF3 A Aukroz 27 Hule FuRor 58 4AA &
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chloroform > n-hexane 2.2 A4S XY £3], EtOAc fr.
(SCy: 2.8 pgml} n-BuOH fr.(SCyy: 3.2 pg/miye AP tst
A Z 20]E ascorbic acid(SCyy: 4.5 pg/mHet  a-tocopherol
(SCyp: 40pgm) H T4 FArEAIQl BHT(SC,,: 6.5 pg/ml)
HUE & 474%S B9th

3) FE1e) aA 7EH BEES] AR 43 IAS
2AFeE7] Q8] 7 BEEEY FHEEE AR AF, HEy
A 3FEAL EAS HolE 280nm 2o He FBES
eRfo] DPPHO 23 =2 gR3l g%o] HlEidA i)
A Qe Aoz AEFH

4) MAFIE 2719 80% EtOH FZE9] ¢ AFEFE
st A7 As|or A zel] tish ME 548 golRr] 93}
o QA7) MEFQ 7RI E(HepG2), ALAZ(AGS), HgH
M E(A549), FALAZMCF-7)F A4 74 Z(Chang)S that
o7 FEFET 0.125 025, 05, l(mgm) 5 49AE Fo
ddetdon thgdt 22 488 Aot
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