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ok B AFtelAe= vlFS FEEL] FAksl 4, elolEAdlo]|= Al &4, 9 FEE/ZE 9 AR Al g
TE TR vwty FEE2) A2 Z(1.1-diphenyl-2-picrylhydrazyl, DPPH) 27 %W(Fscd(o 250 % ©ll
e FEE(2263 ug/mL) < ANEolMEIO] E(ethyl acetate) #2(6.75) ( T #AAAZ ol=2](aglycone) =3
(5.06) =2 = =718kt )& (luminol) - 2] &4 ;6}5“%%”@% 0] 43t Fe* -EDTA/H,0, AlelA AAE SAAF
(reactive oxygen species, ROS) ol t3t &341315 & ol E|o] E #5 (OSCs, 0.75 yg/mL), oF=-2l & £2(0.79)
250 % des FEE06D A 2 & e b}E}‘fH?JE} H| 9] 529 rose-bengal® F7HE AR 21E -9
el thek Hads ARSI 3] FEE Be B8N 55 A5 ~ 50 ug/mL) 2.&2 S8kl e
v, B3] ofdolMEo]E B2 10 yg/mL XA r500] 390.8 min, 50 ug/mL E%olA £500] 14715 mino. 2
=2 AE e 348 YERISITH E‘roli"]ﬂlolz A el E79(ICs0) 2 eldetAH o E 52(75.25 ug/mL) <50 % °I
& FE22(741 pg/mL)  oFFEE ¥ (4335 ug/mL) =02 vulA R 43 dFHEE Blo] ZAYlo] = A e
do] AA vetwth vstg FEE 5 clEokAHo ]E WE o TLC w4 A 77H4 w(EJL 1 ~ EJL 7)7}F Ykt
HPLCZ ol=g|& #38 w43 A3} kaempferol ! quercetin®] 242} 537 % 9 463 %o, web FEE Foll=
kaempferol @ 7 WA v]Eo] tha ¥ Zlow UEth o)) AREL n3Y FEE wi #3o] 0, W o
ROSE &7 e 239024 721 ROSO ey Axus g34 0% Roeo2A Bt A9jidel] =24 )
& Roshe ARl EA 288 5 QS-S 7HE 7|, ElolZAdlo]|= A8 aYESH B FEE U BEES
71573 F AEEAN S87Fs7d0] Uss AT
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Abstract: In the present study, the antioxidative properties, inhibitory activity on tyrosinase, and active components
of Eriobotrya japonica (E. japonica) leaf extract were investigated. The free radical (1,1-diphenyl-2-picrylhydrazyl,
DPPH) scavenging activity (FSCsy) of extract/fraction of E. japonica leaf was in the order 50 % ethanol extract
(22.625 ug/mL) < ethyl acetate fraction (6.75) < deglycosylated aglycone fraction (5.06). Reactive oxygen species
(ROS) scavenging activities (OSCsy) of fraction/extracton ROS generated in Fe' -EDTA/H,0, system using the
luminol-dependent chemiluminescenceassay were investigated. OSCsy of the ethyl acetate fraction, deglycosylated
aglycone fraction, and ethanol extract were 0.75, 0.79, and 1.61 ug/mL, respectively. The cellular protective effects
of E. japonica leaf extract on the rose-bengal sensitized photohemolysis of human erythrocytes were investigated. The
protective effects of extract/fraction of E. japonica leaf were increased in a in a concentration dependent manner
(5 ~ 50 ug/mL). Especially, 50 of ethyl acetate fraction at concentrations of 10 ug/mL and 50 ug/mL showed
the most protective effects at 390.8 min and 1471.5 min. The inhibitory effect (ICs) on tyrosinase of E. japonica
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leaf extracts was higher than arbutin, known as a skin-whitening agent. The order of inhibitory effects was acetate
fraction (75.25 ug/mL) < 50 % extract (74.1) < deglycosylated aglycone fraction (43.35). TLC of the ethyl acetate
fraction showed 7 bands (EJL 1 ~ EJL 7). HPLC of the aglycone fraction exhibited 2 peaks, kaempferol and
quercetin. The amounts of kaempferol and quercetin were 53.7 and 46.3 %. respectively. Therefore, The amounts
of kaempferol and its glucoside were a little bit higher than quercetin and its glucoside in E. japonica leaf extract.
Accordingly, these findings suggest that extracts/fractions of E. japonica leaf can function as antioxidants in
biological systems, especially skin exposed to UV radiation, and protect cellular membranes against ROS. Thus, the
extract/fraction of E. japonica leaf may be used in novel functional cosmetics as antioxidants against skin photoaging.

Keywords: Eriobotrya japonica, skin, antioxidant, component analysis, reactive oxygen species
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= &4 AkAF (reactive oxygen species, ROS) o] A/d ¥
. ROS+ AFelAd =& int o}, &4, 33l o= &
of gJaiME AdE L, 1
(H,02). singlet oxygen (*Oy). superoxide anion radical
(02 "7), hydroxyl radical ( - OH) 53 $19] A &E°] B
s} Xak} JE-g-3ke] A H = alkoxyl radical (RO - ),
peroxy radical (ROO - ) So] IvH1-4].

A 141°ﬂ/\1 Hhg/do] & AT o] A A

FF 2+ hydrogen peroxide

4 e Bal A7 etk 3% BasiAle) o
o), whul As) DNA Abs, A2 3k} wkge] )
Seblnh ge Agaa AR ARaw U B39l
@3 A ol Aofut FEAAoI Wekd 4y 314
o] QojubA| k5], olels 2y} g A £

A W3 S Aol Akah A4 go] F4 5o

o
g7 =37t 7HS SR TH6-9].

St - A& - T SA O T2 FxE o] AAYsHE b
g2 #u| el B 3bU--( Eriobotrya japonica Lindley)
9 o% o]—D% zsLoﬂ b’L/\]-g]. tﬂ-qutﬂo] 1;14 zg-c;jl
A3 B 1 Eo] 9] A% HARA el A
o] ¢k} 10,111, H]F3 o] AAE S Z = quercetin, ursolic
acid, oleanolic acid, tannin, chlorogenic acid, caffeoyl-
quinic acid 5°] BE1E o] Qi 12-14].

H3H] FE=2 @A st ATEE T4,
Ak obdARY A W Aol avel dekayt
o] Hiix|o] glom A% ATEAL] AT HESE o] F

2, of o%

ujetaldFete] =), Al 387 Al 1 &, 2012

EDTA/HO, ASIAel 350 dlet 1k o)
w3k 2ol Zo] wolshs BYNL (0,02 FrE
A=At T st gAkz} A Z Qo] tf3t A= obdl By

© vk glok whebA] & dATrellM = niaky FEE &
38 o] L3lo] o]=9] a3}k = §]-o] a1 w3}
#edo] gl Blol Aol = B A BAE SHFO
4 vlsfe] $350] 7
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1. 7171 & Alef

UV-visible spectrophotometer+= Varian (Astralia) A}
9] Cary 50, 3-8H237]+= Berthold (Germany)AFe] 6-
channel LB9505 LT, #&+- 3388 e] A3 Spectronic
20D Milton Roy Co. (USA) A3, pH meters Istek
(Korea) At A& AHE-3FSITE

(4+)- @ -Tocopherol (1,000 IU vitamin E/g), L-as-
corbic acid, EDTA, luminol, heparin, S7AZ A%
rose-bengal, free radical 2AEA o] AFgS 1.1-di-
phenyl-2-picrylhydrazyl (DPPH) radical< Sigma Che-
mical Co. (USA)elIA F-¢J3te] AHE-3H3ATE 71EF FeCls
- 6H,0+= Junsei Chemical Co. (Japan) A&<, H.O.=
Dae Jung Chemical & Metals (Korea) Al3#< AFE-3}33
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o}, ¢+58-dA el AH-E NapHPO, - 12H,0, NaH,PO,
« 2H,0, NaCl, Z18] 3L trizma base, HCl, ol&+&(EtOH),
Heh-& (MeOH), el"&etAlHOl=(EtOAc) & 28 &l
© A S5 Aok AREERRlYE Z1HE AREE L-ty-
rosine, 4% A9 tyrosinase (1881 mg solid, units/
mg solid) & Sigma Chemical Co. (USA) A +13F
Abgskoint. B) 1k (Eriobotrya japonica leaf) 3% ¥4
of] AF£-3t thin layer chromatography (TLC)+ alumi-
num sheet silica gel 60 Fysy (0.2 mm) = Merck (USA)
Ato| A +9131%3 a1, HPLCE Dionex ARl AlFS AL
shaith 2 Aol ARE-SE BlFFES 2011 BB A1
ol F-iste] Aol ARE-EFelT

ik
2.3. I

2.3.1. DPPHH S 0|28+ AtRaiC|z A &4

Arebe e 9 stke] ]l E4® IFEE A Sk

upebA v)akq] FE Tl sk Ao A2 54
<2 /\]

0.2 mM DPPH €< 1 mLol ol€+s 1 mLE #7}ste]
A L9 FE2E 1 mLE 3H7lsto] 412 & A4
10 min &9+ WA & EFFEAZ 517 nmollA FEF =
S S 1 849 A7l RS v e S
S UETOE st AlRE ¥ 3E AT o E 5o
ofegfe] Aol 93] DPPHO| &4 Aal&S YeRAATh

27 4L DPPHO 57 50 % ZAHE=d FAadt

L FERE]
T AR

fol
1%

59

Al59] &E(free radical scavenging activity, FSCs,
ug/mL) 22X E7]8k )

(AEXperiment - ABlank)

AlE(%) =1{1-1[ 1} x 100

AControl

2.3.2. R0|E L2 0|28 Fe’ -EDTA/H0, AHlol U
oM EMMtA AT EY(EESEHS)
Fe""-EDTA/H,0, AlolAE Fe* -EDTAS] &nf #-&
o 10,2 A9F tF-#2 ROS (027, - OH, H,0p)
7} AR 18al FoE-E ROS| & AbslE o] &
e o] ofm|mEekato] ¥ & ubgS sl Hlo® o
214 glth. o)A A E ROSS HAEL Fu|iss H7t
sto] ROS9L FrjEo] WH-g-a wf WEy = slshibgow

ROSe W3t & ditslss & &
=

40 uL. % 5 mM FeCls + 6H:0 10 uLE 7}k ¥ 35 mM
T3 80 uLE B thy =E50] AlolA sshigr) o
cell holderell FHE ¥+=th 5 min &<t F=A171
150 mM HpO, 40 pL5 ¥ il 3}8h-4-8 25 min 59t
Askdnh dxzae A58 tiled S/7TE 91,
APS Algaat 2310] Fdsht Ho0.9F FeCls - 6H0
= H7VsHA ok Ao ® &It 34847] 6-channel
LB9505 LT 7+ Ade A3 el BAgsto] A@71o
zfol7b AL QEF iGlck sheshig o S A
2 v A9 2ol dehiigiaL, 44k A 9
A7)= FshEEe] A717F 50 % FrawEsd sk Al
29 5% (reactive oxygen species scavenging activity,
OSCso, ug/mL) % %7]3F3Th

o I o

(Control®] cpm - Sample®] cpm)
(Control®] cpm - Blank?] cpm)

A &(%) = x 100

2.4. PhotohemolysisgiE 0|88+ MZES 23 &5

A AY S oz ato] Ak 9F A
gl gk 57 A2 Gl o MlxEy Bl
2 Agsictal & 5 Qlrk o] AP Al AdT
A ZE o] gal #F)iel ot wj i w85 x| & 5= 9]

o b

© AdE FE=S B8k Hl ol A Aol
& 7 Utk wWEA o] AN S ol 8ste] HAdEs i
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Table 1. TLC Mobile Phase for Separation of Ethyl Acetate Fraction and Aglycone Fraction from E. japonica Leaf

Eluent system

Ethyl acetate fraction Ethyl acetate : chloroform : formic acid : water = 8 : 1 : 1 : 1 (v/v)
Aglycone fraction Hexane : ethyl acetate : acetic acid = 21 : 14 : 5 (v/v)
o7 G A e xRS avE 54 & 5 Sk Jwatglon, izl 88 BE a7 o &2

241, Mg SEMH K|

A= A7 ARl HHERY 3tk HE SA
dlutglo] A7 Algdael B2 5, A= A4 4
ol Y ZFE A3tk AE SA| heparine] H7He AlY
o] Y& & 3000 rpmlE 5 min £k YAE g5} o]
2d e} %%é ek, el A= 09 % sal-
ine phosphate buffer (pH 7.4, Na,HPO, * 12H,O 9.6
mM, NaH,PO; * 2H,0 1.6 mM) 2 A& slo] Y4172 sk
L B wE g 2 A AT 33] wHERake] A,
sk Ad = 4 T Ware] BakshaA ARg-ekel
A, BRE AYE QY 512 h oludl Fakich e
A o] FRE el whet Faskgith Aol A
49 AE7 g 700 nmelA 0.D.7}F 0.60131.0.1
o Y £ 15 x 107 cells/mLoI

=
=

242 H|mYE FE=9 243 AN =20

x%g:rL &]El-oﬂ mLE J}o]eﬂ/\ /\] T’]'(NO 9820)
of 92 & AlE&YE AUt FEES TEEE
ZyzZy 50 ulLA 7‘47]- AT A4l A 30 min F<F vl
gk A7l ¥, FSA rose-bengal (12 uM) 0.5
mLE 7}t ﬂ-a}%‘u (Whatman laboratory sealing
film, UK) 2.2 75 92 3 15 min 59 FFAF 313
=

Fedol st FxAR= -2 AA Zg 50 em x
20 cm x 25 cm A7]9] A <bell 20 W B35S EA]
skal, G OoZHE 5 cm A AT dgdo] &
70 gtolAA NHHE FFs Fo] HEs g
%15 min &t FEAF SATE AP 2§ OhﬂJ
(post-incubation) A|7te] W& A1) AIHEE ]
min 74 2.2 700 nmollA F34 = (transmittance, %)i
SFH itk o] 3ol AE A el FHE
7= AEY AR vt 2e AES 20
T F=2AA sttt vty FEE] FEde| v
'] = ohﬂ]_.o_ /\]7}1]_ Q_gxh:i :rL)d‘Q_ Z_EHEE
- Z“é:rL-J 50 %7F €= = AR e T8H

Eis
©
[

ujetaldFete] =), Al 387 Al 1 &, 2012

Sampl
Relative protective effects = _ Dampie 75
Control 7 50

2.5. EIO|ZA|H|0|= Kol &X

Efo] Z A o] == 7]ZR] L-Efo]ZAl0] 3]%—*&
Hldo] = wAo] Bojst= 7Y =238 §49]
o]zt Efo]Z A U|o] = Hhg-2 dHaEhd A 7h7g of| A ﬂ
Al BB £S5 Attt wepA] golEAjuo]=2] A
e miEgd-s S5k vlg- &Stttk L-E
0] 241(0.3 mg/mL) 1.0 mL, potassium phosphate buf-
fer (0.1 M, pH 6.8) 1.85 mL, A& 005 mLE E353 &
37 C X0 go] vk FAA7]11, 475 nmollA &%
S5 S43Ath EfolZAdlo]= A8 Efo]ZA
dlo] =9l &S 50 % #AAT7|=H A3k A5 F
%= (inhibition concentration, ICso, ug/mL) & %713}t

m{n
o

)

2.6. TLC ¥ HPLCE o|&st H|m}¢d
c 2N

H3] FEE 5 NHotHEH o E F8 ¥ ofZE|E +
& 100 % oflgkgel =<1 ¥ syringe filter (Milopore
045 um)E ol g3t o#st § oty FEFE &S
°]&stol 54 TLC % W57 HPLC wAel o] &3kl
o} TLC ¥4 A AF&-8 17) €= Table 10 YER
Ak AR Fele ojn] By BPst Agel ek

o| Zaty 0

1

i

r_{

ol BFEEAO Rf g AFe)d % WS o] g5t
wo] A & FEl #selth HPLC 42 2 %
acetic acid &M% 05 % acetic acidE -3 50 %
acetonitrile T8HS o] &3l 71€7] o g 48}

911 HPLC #2]%71-& Table 20 YERAITE

2.1. SHXE]
RE AL 33 HlEslg 1 EAEALS 5 % o4
oA Student’s t-testE dskATh
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Table 2. HPLC Condition for Separation of Ethyl Acetate Fraction and Aglycone Fraction from E. japonica Leaf
Condition of HPLC analysis
Column Shim-pack VP-ODS (L : 250 mm, LD : 4.6 mm)
Detector UVD 170s DIONEX
Detection wavelength 370 nm
Flow rate 1 mL/min
Injection volume 20 ul
Mobile phase 2 % AA* in water : 05 % AA” in 50 % ACN” = 70 : 30 ~ 10 : 90 (gradient)
“AA : Acetic acid, ”ACN : Acetonitrile
3. A % n# 0
g
3.1. HmY FESo| &itst gt R _ z
> E 20 F
31.1. DPPHHS 0|28 AFRalCIZ &Y e =
Aol glolA TAAke i A Feizel o8 Al § o

N8 ARshbel e AEAs B AR A g o 107
golt}, BepuiolEi} (4)-¢-EFAE Fo s 3 - i
A AR A8 sl 4 P
gate] A ﬁé}\]ﬂq of W A AAE T o 50 % EtOH I EtOAC I Aglycon I (+)-a-
%a% ;1-35 zg-}‘\_}g_}ﬂ Zﬂi xl-&»g].j_ 3“2}%@110] = extract fraction fraction Tocopherol

FE AxY B flj’)rﬂ' ELU} oS gsts Al
§]rx.“3] ‘_—_E’d 0 g]_sl "H ><1}\ Z}\l,] ql-?ﬁ-;c_]_— 3}1:]721— ?-
%% 7 DPPHSIY W8 Balo] ol 4= gink.
M5t FEES HAEA () a-EaslEe] 4
etz A (FSCx) 574 A 3= Figure 100 Y}
Wgleh vl FEE 50 % olHe FEEA P
FSCx©] 22,63 ug/mL, oldolAElo]E EIL 675
ug/mL, oFZe]2 32 506 ug/mLOE YERGTE ]
3¢ FE2E9 otz FEo] 71 AR AAE
Ao] =8 Ao e, 1 thEo] o EolAH o E
PO R UERIL, AHAORE 50 % erE FEES
ZHreteZ 2A o] e o E Yt vlaEd
AT (4)-a-EFES] AHaEE A8
8.98 pug/mLoltt wehA] Blaty] FEE T ol=EE
o3} 0115‘0}*11131015 & HuEdR] (H)-e-EF
HER1T e At 27 s8] das g<ls
‘iiE‘r(Figure 1.
312 R0|E LIS 0|2 Fe’ -EDTA/H0, Aol
UM Lt A0 2(SEHERS)

Fe'-EDTA/H,0; A& tjiE-2] ROS7F A =

Figure 1. Free radical scavenging activity of extract and
fractions of E. japonica leaf extract and reference.
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Figure 2. Reactive oxygen species scavenging activity of
E. japonica leaf extract, fractions and reference in
Fe* -EDTA/H,0, system by luminol-dependent chem-
iluminescence assay.

3 FulEe A E ROSel Q& AbslE o] S8 Ale| 9
ojn|-Zekalo] ® T uk(420 ~ 450 nm) = k= A
o= dgA ok
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Hl3] FEEY A AN (T Filss,
OSCx) & Figure 20 YERNSATE Bl94¢12] 50 % &
& FEEY @90 2GS 161 pg/mL, oldot
AEo|E &L 075 ug/mLe] i o} & 3L (.79
pg/mLE GERHTE Blu a3l 322 84 3HakskAl
?l L-ascorbic acidE AH&-3F1O™ L-ascorbic acid®]
= Fabsle2 150 ug/mLE YERTE B9k 9] 50 %
of|ghE FEEY odoHo|E Yl otz #3] BT
=g 2 AMESE L-ascorbic acidRtF A4 AA
gl 4= it} 53] L-ascorbic acid®} H]
] ol Eo|E F3]7} ol FE oA
G 2GS YERISITH

Al =&

g7rof maol chet M=

o] Eigatae] ot Mgl QlofA
=743t A3} 7} Figures 3, 4 2 Table 3
of vk} itk
AZH r50)> AXE e Ao &5 A Yehdu
th 2 (control) 2 75°] 305 min® 2 AHS £ 15
min O|H = B 758 AdelA Aol s
B}t Rose-bengalS H7lsla 3 £AME < 1S 4
9} rose-bengals H7FsHA] &l FEANE e A
T RS 120 minZHA= &8o] A2 dojuhA]

)
T m Yo

O

o Jdo

=R
=3
H 31 E] 50 % olebs FE=2 A 5, 10, 25, 50
pg/mLe] FX=elA Z+7F 743, 172.0, 174.8, 948.0 min,
golA o] E R3] 79 1726, 390.8, 544.3, 14715
min® % FE SJEXHO0E AXE BT avE et

)

32
§

oeopAHlo|E E8e] wfg & AERT Fo] o=
el gk ZA] = 2E JRE Ale]o] s AE

of ot A BE g AuRIXE dslor & H vt
Quta A} S olFEE HE 9
pg/mLolA 7500] Z+7F 1452, 370.0 minC. 2 & AlE
B3 845 WSl 259 50 ug/mLE S7Fgke] wh
2} 247} 1113, 37.2 min .2 7FAshes AdS ®elrt of
vl T o] otZ el vt SUHE W oju ot
22 Aol oet Alxet wat 2Hgo] A 4 Qlrkal
Atz olof thaliAE 1 AR B3} AlZu 1t3) v
ZHg el tiet Bo o A4 A5 sttt et
Ao vy FEFEE A¥ERE 9= 10 yg/mLel
A oflebs FEE(172.0 min) < o}l #2(370.0 min)

 odobAElo]E #8(390.8 min) o2 78k,

ujetaldFete] =), Al 387 Al 1 &, 2012

o~
. ‘—j—}'—r‘é‘
1] 1600
£ 050 % extract fraction
o 1400 | .
i} B EtOAc fraction
=
G 1200 | WAglycone fraction
£ -
2 SH000

£
2 .
S g sm
a &
£ 600 -
[}
£
[ 400 -
=
=
o 200
- 4:-

0 . . )
5 10 25 0

Concentration (ug/mL)

Figure 3. Cellular Protective Effects of Extracts from E.
japonica Leaf and Reference Compounds on the Rose-
Bengal Sensitized Photohemolysis of Human Erythrocytes.
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T
= 300
2 E
B
L e o200
2
o
100
o | |
control 50 % extract EtOAc Aglycone (+)-a-
fraction fraction fraction  Tocopherol

Figure 4. The effects of extract and fractions from E. ja-
ponica leaf and reference at 10 ug/mL on the rose-bengal
sensitized photohemolysis of human erythrocytes (Control
= 30,5 £ 1.5 min).
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Figure 5. The effect of fractions from E. japonica leaf
and reference on tyrosinase,
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Rsvalues

- | EL1 091
s BJL-2
BEJL-3

BIL-4 0.52

e | BJL-5 0.35
| fes

BEIL-7 0.09

Figure 6. TLC chromatogram of ethyl acetate fraction
from E. japonica leaf and references. Eluent system ; eth-
yl acetate : chloroform : formic acid : water = 8 : 1 :
1:1 (v/v).

3.3. EfO|ZA|H|O|= K&l &

Efo] ZAjo] == depd A 2ol glojA] A &
22 Zg3it) o] g4 E|RAORRE AZE=
depd A Y S Ele]241E DOPA, DOPAE
DOPA quinonel & AFSIA|Z|WHA] A< v1-2& %
sttt

H]9k1 2] 50 % o¥e FEFE(74.1 pug/mL), olgo}
Ao E 3] (7525 ug/mL), ol % (43.35 ug/
mlL) B5 oAl Al el (226.88 ug/ml) X
o} B2 1 S YERAGITE 53] ofZE & w32 1]
W EAE ARSE dRRIRT oF 5u & Efo] ZAHo] =
Al &S VeEPATHFigure 5). SR8 7]5A v
e de AHgE s 2R F dEA 9loH, wet
A uge] FEES] ofZEE BEE Eel S8
A5 et vanE B o7 AbmETh

ue
Y

34, H|IY =EZ2| TLC 2 HPLC MEE4N

34.1. HmY FEE2| TIC 4EEM

Huky] &89 TLC AZvHE 1AL Figure 67} 701
UERI I Figure 62 oldotAHo]E 28] TLC A
ZutE g oy odolAHo|E 3} ofg TP EF
=49 TLC AZvEIHS 22443 NP (2-ami-
noethyl diphenylbroinate) - PEG (polyethylene glycol),
Hhd @ 9 Sk A o 2 SRISHGIt EebR o] & ]
FAES B2 5 = 2 oA B9 ] o"o}
AlElOE #£52 7709] vz 2= dvh Regkel 0.91<1

FE A 63
Rivalues
EJLAL D N | o33
EJLA2
ELAS | ouen o 0.60

@ @ @

Figure 7. TLC chromatogram of aglycone fraction from

E. japonica leaf and referances. Eluent system : n-hexane

. ethyl acetate : acetic acid (v/v). @ quercetin, @ agly-
cone fraction, @ kaempferol.
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Figure 8. HPLC chromatogram of aglycone fraction from
E. japonica leaf at A = 370 nm. @O quercetin, @ kaemp-
ferol.
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