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Synopsis

This paper showed that the results of isolation and identification of the biological active components
in the extract obtained from strawberry leaves (Fragaria X ananassa cv. Ama-Ou) after harvesting of
their fruits.

The tyrosinase inhibition was evaluated for potential human skin whitening, and super oxide
dismutase (SOD) mimic activity was evaluated for potential antioxidation in the human body.
Moreover, hyaluronidase inhibition, a—glucosidase inhibition and melanin biosynthesis inhibition test
used by using B16 mouse melanoma cell line, were carried out evaluated in this experiment.

The 50% ethanol extract from strawberry leaves showed both of tyrosinase and hyaluronidase
inhibition, and SOD mimic activity. Following active compounds were isolated by silica gel column
chromatography and HPLC using tyrosinase inhibitory activity bioassay guided fractionation. These
active compounds identified the tannin, agrimoniin and flavonoid glucosides, quercetin—3—O-D—
glucopyranoside, quercetin—3—0O-disaccharide, but this compound was not totally elucidated the
chemical structure.

Though, three isolated active ingredients in the 50% ethanol extract, did not show the cell
propagation activity against NBIRGB cell line, all compounds showed both of antioxidant and melanin
biosynthetic inhibitory activity in this study. Especially, agrimoniin was a strong tyrosinase and
hyaluronidase inhibitor in them.

These facts suggested that the strawberry leaves 50% ethanol extract was utilized as food adduct

and cosmetic material from natural resources.
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Z o v A AF T (Fragaria X ananassa) 3.
NIRAS UV AAFIABODEZEEERT, 0D
MEHTHLIRREI LI ASBHAIN. FIHUE
FRHRIEEH OBEER & D NG TN TV
BV, Eoic, PloBEICED S AT = BRI
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H DRI ZOBEEOTTRF IS 20
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L. ZCEENLERBERDZRRT S L
&> T, RAFHBEBBROBFIFICDOWTOMA
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WEEFEMNIE. AR EF O F—CHEE
e, ViBLMERE 2 SODRE . RERZ LT
o= XA —EHEEERRE L THEML, X
Te. in vitro T1T 5 F 1 ¥ F — U IHEF R E &
IV T XHRBI6 A T/ — < HilfiE
ZRVIERA S Z EBINHER, v M AR Ak
RRAE M T NBIRGB 72 F U 7 it [l S8 58 75 1 A B
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PR ERZ & CIIFEE RIS EHBRIC OV T
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1. TSV EAFIEED S DFERS Dbt

STICHEE - BE

BRBEA S VA AF D, BE (HT) ORX
INFERS DR IRTE (87.6g) 7% 50% X /—)b (1.8 1)
TIHME RIS THH Lz IS5 8
(L BLERT, No. 5C, 150¢pmm) %17 - Tze fhi
BWiEE, HERKOBIEZIT> Tz, TO%,
MRz BEREL, oMtz d, 45

Brles SR - ARA IER - B BB

VR A FABES0% T2 — Vil (35.2g, IR
40.2%) #1577, BHNIMmEY (204g) EKE
Fels 7 )UIC TR B T NE N2 I8 IR
L\KEQ(H@)&%MI%wE“(ZQ)%
B7z. T, JKiE %) % DIAION HP-20 41 5 L\ &7
nox hyo5 70— (ZF WP ZHOTHEZIT
W, IRERZ ) — VEGTRREZ AR E LTAX
=IO HAREELEREZND, IKIGHE D

(3.9g). 25% A%/ — )VIEHIES (1.9g). 50% A

&) —VEEHE S (1.3g). 5% A X ./ —LiEH
5 (134.0mg). A&/ — LiAHE S (33.9mg)
DSHETICTE LTz, EHiC, 26% A%/ — )b

TAHE 7 (866.9mg) 7 HPLCZ W TR Z1T
U, compound 1 (44.8mg, IN#0.22%), 2 (11.9mg,
IR 0.06%), 3 (34.8mg, INFE0.17%) ZZNEh
BB 7= (P&g.l)o

HPLC7 M &G R D@D TH %, HPLC
(Shimadzu Class VP HPLC system), 775 /s (Imtakt
Unison US—C18 20 X 150mm). 717 LiREFE (40°C).
BEE (0.05%F 8 - 18% 7 h= MV )L), i

(10ml/min), MHHEE (210nm, 254nm),

Fig. 1 HPLC profile of 26% MeOH fraction at 210 nm

2. FOYF—HEEEEHER

ATV, FrY D HEL -G 4
Dihydroxyphenyl)alanine (L—DOPA), DOPA
JUERTERKENS. COWUNIRIGTH ST
025 L-DOPA G BE(LIE CETF 1o F —
¥ (EC 1.14.18.1) i & b fmitX %, DOPAF
J VU BEDEE KRG BRI XD KISHHE
Bl AT VERZIH L EERR2E5 7
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HICF T F—LHEETZENEREICKR S,

il R VA R (100 wD) & 1/15M ) > BB KR 1
W (pH 6.8 %X &tkv F o/, 400 p]) %8
L. Xy yalb—LEkFarr—ELRER
(30unit, SIGMA, 60 x1) Zh1Z. 37°COEEBE
T207H&EE L, Z0O%, HE L L T2mM
1.-DOPA (Wako, 440 1) ZfnZ 37°C. 577K
JREET (S), ARICHARBRZRINILEZNE
O (©), FuyFr—ErEHEMNLEVNE D (S-
BD. #KEAWK., Furtr—vebiciFmlazn
LD (C-BD & LT, KIGERMKYTH%DOPA
F VORI E 475nm OWRFEEZHIE L, K1
KKit>TFavr—ECHERZEH L, Y27
V., FOovr+F—¥HEITL-DOPAIKL/IBM Y
Feim@En (pH 6.8) ICIAMREEEDZH W,
723 C-BLIZWOLEIE DR DT 5 > 7 iEik O
M) & LT LTz,

ForF—EHER %) =
C—(S—S-BD/Cx100 (K1)

3. SODH#EMER> ¥

SOD k& M id Ak X &+ FHZ L 2 W FEFT O SOD
Assay Kit-WST (WST-17%) ZHWTHIE L
Teo RHBRTIE, FYFreFTFrFoiF
VHE—RICKD, [EEBEO -DTHEA
FRYRIINIVINFEET B, BELA
FFRVRIIANBHEORETHET IV
LI (WST-1) &S UL. @/KEEFRL <Y
VTHBWST-1RVIT U EEHLUEASEE
T3, RGBT SODBOPENEIET 5 &,
WST-1 RV ¥ DEEIElEh, A—8—
FET RITVIVO—EIEH0, & 0, I~ —1k
Ihzcehb, WST- 1RV UICERT %
W 2 IE S % T & T SODREHEME A FHIIT %,
96 wells plate IC iR BHAM (20 ) & FETEKFE
(F+Z VU LEWST-1, 9 >2F >, 200 D
ZMATL—FIFT—TIoEBHTL, T5HI
FHUFUAFIE—E 20pD) ZMZ., 3TCT
SHEBERIGEET (), TDH, A7 01
TL— kU =& —"T450nm < B % W' % ]

— )=

— )=

ELTee ARFICEARIBRZRIMLEZNED (C),
FHUFUAFUR—EEFMLENED (S-
BD. AKHATR, BMRABRE BISHMLEVE D
(C-BD & L7z, 6N RMEEZRK2ITH-T
HWHL., SODAIEH & Lz, HHB. SR EAN
IKICHEfE L 72,

SOD #kiE M (%) =
{(C—C-B)—(S—S-BD}/C— C-BI X 100
FH2)

4. 7O S —CHEEEEHR”
HLORIER T & LTERGZ e 7 )b o VIS ER
WBETHS L7V & —+¥ (EC3. 2. 1.35)
kD, DI ra e N-7F)V-p-J IV
Y IVICTREND, v T7va YBOS RN
il LA R R2 MR 9 5 72dicid. 77 )bnm
ZA—VOEEEMEETEZ ENEREICKRS,
ﬁﬂﬁﬁ@mm>at7wm:ﬁ—%
(400unit, SIGMA, 100 x1) 7% &4 L 37°C. 205
fAREEER, e7bao X —BiEEILE &
L T compound 48/80 (SIGMA, 200 #1) 7 hn &
37°C. 2094 YFa—rg EEHEL Tk
TovarEgT b LR G0 ZMAT
37°C. 4034 >V FaX—k Lk, KIGELERK
& LT04N NaOH (200 ) ZnZK EICEEL
Teo RUMKIAWE (200 ) ZJ1IA T100°C T35
ML L 7212, IKEANB UL, REBEETHS
p-IAXAFIVT I/ XRYRATIVFE R (p-DAB)
7B (Wako, 600 u1) 1 IKISTAIR (140 x1) %1
Z. 3T C T2 MRS E %, 585nmic 1)
WA EERE LT (S). FWHC, RENARZ
AL 7ZEVWE D (O, BRBEKZRMLEZNDS
@ (S-BD. flRHEMK., BERAWR L BICHML%
WE D (C-BD ZHRELRZ, 7)o d—+
FEEFRFBICHCER U, &3 C-BLIZWOY
EORETZ 7 & UTHA LTz, i, el
0.IMEFEERE @ik (pH 4.0) ICIEMRITEREDE
ALk, £z, e7lo=&—8,
/80 BXUT TN E VBT MU T LIE0.1M BEEE
EEW (pH 4.0) KB EE., TR

compound
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FE % 400unit/ml. 0.5mg/ml, 0.4mg/ml& L7z
D& FW Iz, 0.4N NaOH (X FZZ R KICTEIR & B 72
LDV, R EEIE IR R T B 4.95g %2 7KK
50mlic /A i & ¥, IN NaOHIZ TpH 9.1 %
%, FEREKZEMZ T100ml & Lizd D% AV iz,
F 7z, p-DABYATRIZp-DAB (10g). 10N HHEETA
® (12.5mD) & X UEEE (87.5mD ZEAGL.
FEATICEERS T 105 MR L 720

t7lao X —BRHER (%) =
C—(8—S-BD/Cx100 (3

5. a- 7oy 4—CEEEEHER®

a-T7NaATEX—BEF, a-1l4-7)Vav R
BEMKIRL., a-glucose LR T 2METH
%o NBWNICHFHET R COBEEICL>T, T
VIR EDSWEN RS N, BB LD Mg
WNE NS,

Ribr T, EH & L THWp-nitrophenyl-a
-D—glucopyranoside (PNPG) lda-7 a3y X —
VICEkOpREN, V)Va—Atp-=Z Tz
J—=IVEERT %, T T. PNPGDRISERY)
THBp-= b7z ./ — VORI E405nm i<
BIABAEZAEL, p- =BT 2/ —)LD
EREENSa- 7Oy X —PHERERD I,

M Z v MANET 2 b 28y X — (SIGMA
) 0.1gic, 0.IM YV VB4R 7 (pH 6.8) 3.0ml
EMAZ, o KkTtv=/r—v3r (108 x20
@], SONIFIER 450, Beckman) # 7 o 7z #.
11000rpm, 4°C. 157MEOTEEZITV. B2
U VEEEEIRIC T 1.2 png/ml/min & 7B 2 28T
BICHERARZRAEL T,

EREOBEEICHTHE U RAER (60 u) KB
REw (100 w) ZhA, 57/, 37CTT LA
VFEaN—FEfokE, BEELLTLmM
PNPG (100 D) Zfnz., 157084 > F 2 X— 1
Biiolee TORE, TV VICIEAEDY V%
Tz AT, Z0%, 100CHOL—hT w7
THAKRIE S THRRLZELEEET. 577%
t—hr7ay s 5EOH L, 6000rpm, 4°CT
5 s L BEZTT o e, FiE 7% 405nm I B

Ti—EB

SWCERBIE LU, Ak, MESRTY VEBE
#iw (pH 6.8) THEM@L, ABICH W, a7
VA X —ERHEBRIIRERR 20 Lz - 7
& D7 control (C), MEMBZULMLIzE D%
sample (8) & L. R4IZEVWEH LTz,

a- 7Ny R —PREERX (%)=
C—S/Cx100 (K4

6. YUAHEBI16 X3/ —<Hla%E ALk

AT = A R EER O B AR 2 R E
B8, RN EERRE ER L 2,

96 wells plate (CORNING) I 5% FBS-MEM
T5 X 10%ells/ mlICFHBL L 72 B16 A 5/ — < Hilfa
D RRIE W 2 200 pl OB L, 37°C. 5% CO. A
VFaN—R—THEL, 4KH%, Btz
IO FRE, 5% FBS-MEM (100 ¢1) Z#h0L 7z,
0% ALEOREICHE L 25 RE R (100
) 7z hnz 7z (Sample * S). 60-72 KR RE &%,
B RE L, RIBEA0.255mg mlE %% KD
I B 1T YA 7 U 72 3— (4, 5-Dimethylthiazol -2
y1) -2, 5—diphenyl-tetrazoliumbromide (MTT)
7R (200 1) ZEfNZ., 37°C. 5% CO, A ¥ F o
N— X —NTINFMHEER, MTTARZRZEL.
Dimethylsulfoxide (DMSO) (% 1t % H, Wako,
100 x1) Znzx CBRZME U, MEiiE. <
A 787 L— U —X—T5T0nm il &F %R
ERHAE L. MEBHRZMAZh >t D%
Control (C) & LT, WEIKEWIHERZ KD,

B (%) = 100—(S/C x 100) (5
7. RUAHERBI6AS /—IHREAWVIAS

U ARIEIRER"

5% FBS-MEM T5 X 10°cells/mlic # 8 L 7=
B16 AT/ — < HlI DMKz S EA Y v —
L (¢ 60mm, NUNCLON) (T5ml#%fE L. 24KF
M. 37°C. 5% CO, 1 ¥ F a\—2—TH#E LTz,
ZO%, BEEXS ZVABRRENETH ST
FT7 4V 2 (E100mlH 7z D 50mM 7 A
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74V VB (4mD) ZRIN) 5% FBS-MEM &
FEOBEEICHML 2RISR Z 2 E0ml &5 5
KolZzcH# L, 60-726¢ M, 37°C. 5% CO, T Tk
LT, BER. Bz T, PBS (=) 250 ¢l
X 2 [0 THEFD 2 i Li% - 7o iz SE 2 ICEL D BR
Wiz, #T\0.85 N KOH (500 p1) Zhnz. #l
AERMEST 22 & TRASZVOMEHZETV., HHH
W7z, PBS (=) (500 xl) TUEH L. /o
MK EADRETAT = il (Sample + S)
L L. W T 405nm I B 2 RLERRIE L.
ATZvak Lk, kAR ZRIML >z 8
D7 Control (C) &L THEKT BT LT, AT
VORI EER L (X6),

ATV ERINHIER (%) =
(C—8)/C x100 (6)

8. b MHERBRFHT A NBIRGBZ A L
Te MR B Ig e E I AR

96 wells plate (CORNING) I 5% FBS-MEM
T 2.5 X 10%ells/mlIc 7 84 U 7= NBIRGB#l fid ©
TR 72 200 1 3 DFERE L . 37°C. 5% CO, 1 >/ F o
N— 2 —THE Uz, 24B5R%. BHAZIRORE,
0.5% FBS-MEM (100 xl) Z#RiNL7ze F D,
TEOBEICHER L 2 ByATR (100 D) Zhiz
7z (Sample * S), S OMFBERK. BHiZEREL.
BN 0.26mg/ml & 755 K 5 ISR L 7z
MTT &R (200 D) Zh1A . 37°C.5% CO, 1 >/ F 2
N— X —NT3HFEEER. MTTARZFRZE L.
DMSO (100 ul) ZWA TEBEZRME Lk, M
Wwix., ~1 707 L— kU —%—T570nmicBIF
ARG ZRIE LTz SRERZINA TN -T2

% Control (C) & LT, RTICMEWHEREZK
B, RYFoT7arbo—)b (PC) iTiX., 5%
FBS-MEM 7% F\\ /2o

HNEIE%EER (%) = S/C X 100 (=D

9. T RAPRIREFRITI-L1 FIERRERAMB A= L

Tl E SRR
i BT 13, 10% FBS-DMEM., 43 fb 3% 8 15

Hh, EMEEEISE O 3FE A W Tz, ARSI
¥, 10% FBS-DMEM IC 0.25 uM dexamethasone
(Dex). 0.5mM 3-isobutyl-1-methylxanthine.
. AEERS L, 10% FBS
~DMEMIC 10 zg/ml insulin /0 % 7= & o 7 FH#U
L7z,

24 wells plate (CORNING) I 10% FBS-DMEM
T3.0 X 10'cells/mlIC %L L 72 3T3- L1 Al o {8
e 1ml DB L. 37°C. 5% CO, A »F 2 —
Z—T2HMEE L, TO%. BH#MEADS
b2 3589 % 7= HIEH 2 LRSI R B L,
37°C. 5% CO, 1 VF aX—Z—THE&ELK, 2H
%, LEOEEICHE L 3R AR 7 5 T R AE
RS ZZH L, 37°C. 5% CO, 1V F aX— & —
TOAMEE Lz, TEOEBEICHE L R
Wz o o BB HE S G . 2 H 4 I IS a7z
17z,

0Oil Red OREIEIC K % B5 B EAEHNHITE Pk
AEH”T T4~V —+)L D Lipid Assay Kit %= H
WTHIE L7z, Oil Red 01&, il oAk
ThEIRNICERS N ZEEREL, X5
BRARZRNTERZMET 2 C LI X DB
BEXERTHIENTES

Lipid Assay Kit (751 <V—&)l) IZiL,
JEWR, Oil Red O JHilk. MIHEMNEFE NS, Oil
Red OJfii %26 : ADEIFTHEMKEEML, 2
i T10~167 M FE L 08 um V) »
2—ICTHB L, BEREZRER. Fwellld
& E e (500 w1) Zz @b U, =3 T 1IE R [ e
L7tk ZERE/K500 pl THEHR L7z, ¥EiRTE. Oil
Red O 500 plZhn A, HimICTH#ET %, 1657
#%. Oil Red O ZBRZE L. /K (500 1) T3
D EBEHRBDH NGRS BDETHRIPL, S
T, BREU, Ko, Rz mibd 5 7z oHbE
(500 wl) ZHFML, BRI TIRFM T L—1F I+
B TR, 540nm I B B WOERE A IE L
Too IEEEREMFIEEEASITRA LR L.

10 £g/ml insulin %

DAY

feEEREIIHIZ (%)=
(C—B)—(S—B)/(C—B)x100 (8
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10. KTz /—ILEBDEE®

AFIAOERINE, BN T IR/ A RIZ
DEEINBZRI) T2 /= IV ELEHENT
WA ERREENTVBY TEMS, Folin-
DenisiEIic X D EE L Tz,

Folin—Denis% & &, KV 7z / —)VDiETMH
EMALTTZIVAIETI V2V TATY, £
TFUBERTLTELSEQOMER LTS
TH5ELDTH5B

B TAT VBT MUY (125g), VYEY
77V (25g). VU (6.25mD. 7K (94ml)

Z2boWrM R A L. WmAK KZINAT
500ml & U, FolinidHZB L 7z, (EFREDEE
WS L 72 (bmD) I Folingd 3 (5bml) 7%
M TEBRML, 39HKICT10% g b U™ L
KB GmD ZhiAiRE S5 Liztk, 1RH=ER

ICHUB LTz Z D T760nm DWRYEE #RIE Lz,
REORY T 1/ — )V EBRIEKS R X
VTHBZRERNERETHZFHWTAMRERD 53K
OIRBEFBYELE Lz,

1. EERSTOEED

mHiEA s 0~ s 757 4 — (HPLC) ZRV
T, AFdTE0% TX/— )ViEYH 5 HEE -
BEL7tazEsg L, oW&fid. HPLC
(Shimadzu Class VP HPLC system). 7 7 L
(Imtakt Unison UK-C18 4.6 X 150mm), #15
g (40°C). BENHE (0.05% FEE:18% 77 & k=

FUIL)., HmE (Iml/min), MEFEE (210nm,
330nm).,
A FIdEER0% T X/ —) )V & O BEEE - [E

E LTS bE e AV TRERZIER LTz, 4 F
d1EB0% T2/ — )Vl 72 HPLCIC TiE & 72
TV, A FdHE 0% T2/ — Vil lgh o
HEzHEM U,

fa R

1. BYRS DEEE - FEE
BENTE3EOIEYICDONT., KSR IHEE X
X7~V (NMR), BEAXRZ MU (MS) #=H

Bl PSR -

AA IER - BiH Th—ER
Wz ISR 21T compound 2 % agrimoniin,
compound 37 quercetin—3—-O-D—glucuronide &

FE L7z

1-1 Compound 1

Hi#R T compound 1% compound 3 (quercetin—
ICE HICAREEMN MG LT
LA THs LHEE LN, EHIFFL i
BN 21T > 7o D T|ET %,

Compound 1D "C-NMR % compound 3 D
“C-NMR & 8 9 % &, 67.3, 717, 77.6, 824,
10L.7ppm A S D ¥ — 7 N 1Z
—H U7, £, ESI-MSMS & O #1757 X

> 1303, 176, 132 DE D REMFEL, TND
13 compound 1 "*C—NMR %’ compound 3 9 *C-
NMRICEHUL TWB e 2ERICANG &, %
NFN, 303 (quercetin+H ")
acid—H,0) , 132 (B —H,0) TH2 LEZX S
Nd, TOI132 (B —H,0) &, 5D T
BL—HI 5, LEDOFREXD,
compound 3 (quercetin—-3—O-D—glucuronide)
ICESICORENEALIALETH 2 & HEN
LU 7zo BIRBEITIX, xylose, arabinose, lyxose’x
ERER H B M, xylose I & U arabinose & Bl b &
ELTEZLDOEMARICERNTVS T EVRE
TNTWRY cehb, TOEELNTIEEY
meEZEIbNB,
glucoside' 7 E i D24ER & DLW D% <
MCPIHALTVBE T M b,

3-0-D—glucuronide)

. compound 3 &

176 (glucuronic

compound 13,

quercetin 3—O0—-xylosyl

compound 1%
quercetin—3—-O0—-D—glucuronide ) C2"{i IZ & &
TWaDTikaWwheBbhnb,

ESI-MS : ion at m/z=

611.1803[M~+H] ", 479.1318, 303.0862
'H-NMR (CD;0D)6 (ppm)
sugar), 4.75(1H, anomeric proton), 5.59(1H,
anomeric proton), 6.17(1H,brs), 6.36 (1H, brs),
6.86(1H, d, J=8.0 Hz), 7.60(1H, s), 7.62(1H, d,
J=8.0 Hz).
“C-NMR(CD;0D)6 (ppm)
75.5, 77.6, 77.7, 78.4, 82.4, 95.4, 100.6, 101.7, 106.0,

©3.17-3.94(9H, m,

© 67.3, 71.7, 73.4,
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OH

OH

Fig. 2. Presumptive structure of compound 1.

106.5, 116.8, 118.0, 123.8, 124.3, 135.6, 146.8, 150.5,
159.1, 159.2, 163.8, 166.5, 172.9, 180.0.

1-2 Agrimoniin

AEORE TERAEICEES A>T, &0
FEM ARG AT 21 TOBHE O STERE ' & e
FEER U 7245 5. compound 2 7% agrimoniin & [F]E L
7z (Fig. 3).

MALDI-TOFMS (Matrix : a—CHCA), Positive
mode : m/z=1895[M+Na]"

'"H-NMR (CD,COCD,)é (ppm) : 3.69 (1H, d,
J=13.5 Hz), 3.79(1H, d, J=13.5 Hz), 4.50(1H, dd,
J=6.0, 10.0 Hz), 4.65(1H, dd, J=6.0, 10.0 Hz), 5.11
~5.59 (8H, m) , 6.33(1H, ), 6.34(1H, s), 6.43(1H,
s), 6.54(1H, d, J=3.9 Hz), 6.56(1H, d, J=3.9 Hz),
6.59(1H, s), 6.60(1H, s), 6.64(1H, s), 6.65(1H, s),
6.92(1H, d, J=1.9 Hz), 7.31(1H, s), 7.40(1H, d,
J=1.9 Hz).

®C-NMR(CD;0D)6(ppm) : 64.5, 69.8, 70.4, 72.2,

HO

HO
HO

72.4,75.8,77.2,77.4, 92.2, 92.7, 108.3, 108.6, 109.0,
109.1, 109.3, 109.6, 109.7, 111.1, 112.5, 113.3, 115.7,
115.9, 115.9, 116.2, 116.3, 116.7, 117.1, 117.3, 117.7,
120.9, 126.3, 126.6, 126.8, 127.0, 127.2, 127.5, 138.0,
138.0, 138.2, 138.3, 138.4, 138.5, 141.2, 142.0, 143.1,
145.1, 145.5, 145.5, 145.6, 145.8, 146.5, 146.5, 146.6,
146.6, 146.7, 148.1, 149.1, 166.2, 166.4, 169.8, 169.9,
170.3, 170.5, 170.7, 171.2, 171.4.

1-3 Quercetin—3—-0-D—glucuronide

FAB-MS. 'H-NMR. “C-NMR® #% Z X %
FVF— %3 X UCHME™ 12 & D compound 3%
quercetin—3—O-D—glucuronide & [FE L7z (Fig. 4.

FAB-MS (7' +1a—)l) m/z=479[M+H]"

"H-NMR (CD;0D)6 (ppm) : 3.43-3.77(4H, m,
C2", C3", C4", C57), 5.33(1H, d, J=7.4 Hz, C1"),
6.19(1H, d, J=1.8 Hz, C6), 6.38(1H, d, J=1.8 Hz,

Fig. 4. Quercetin-3-O-p-glucuronide in strawberry
leaves.

OH

Fig. 3 Agrimoniin in strawberry leaves.
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C8), 6.84(1H, d, J=9.0 Hz, C5), 7.62(2H, C2’
C6).

BC-NMR(CD;0D)é (ppm) : 73.6(C4") , 76.2
(€27, 77.8(C5"), 78.4(C37), 95.5(C8), 100.7(C6),
105.0(C1"), 106.4(C10), 116.8(C5), 118.0(C2),
123.6(C1), 124.3(C6"), 136.2(C3), 146.7(C3"),
150.7(C47), 159.2(C9), 159.8(C2), 163.8(CH),
166.8(C7), 173.1(C6), 180.0(C4).

2. FOYF—LHEEEN. SODKENE. 71V

A= 4 —EMHEEEEHR

T EAFIAENY T2 — ViKY
8l.1% D F ¥ F—EHEEEME, 97.0%D L 7 )
oo A —VHEESE. 99.5% O SODAEIE M & 3
NTOFMFRER T, TNENOEEIEEHE L I
NEEEZ R Uz, CNETIRA T VR AFTE
KT IR/ A RRA VD EBEICHEENT
WBTENREENTEOY, coTeh bl
D SODEEMMBEZH T 5 ENFHINE M,
AR TEARTED BN AE S HF oy F—8
FHEEMZEIRE U TE B oSz £ L
7z (Table 1),

B FE LB DN TR, IXTO
AR 21T > 72, ¥, {EHIEEMELE LT
F v — B HEE I 1EB-arbutin, SOD £k
EEBIUTeT IR A —BHEREICE ) -
catechin Z i\ 7z (Table 2-4),

ZORER. HBELZ3DORY 7 2/ —)Vilksr
1. SODREEMAIR Uz, Eie, MUk fRM 2 >
=2 T®H % agrimoniin l¥, mWVF 0TS —HHE
EhBLoe 7 oo X —VHEEEER LU,

< ElE PR - AR IERD - B

T8l

Table 2. Inhibitory activities of tyrosinase of
isolated compounds

Sample Inhibitory activity (%)
Compound 1 Inactive
Agrimoniin 69.7
Quercetin—3—0-D—glucuronide Inactive
B—Arbutin® 14.5

* Arbutin was used as a positive control. (n=3)
Conc. of tested sample; 1 mg/ml (*5 mg/mD).

Table 3. SOD mimic activities of isolated compounds

Sample 1C;, B (uM)
Compound 1 9.9
Agrimoniin 0.3
Quercetin—3—O-D—glucuronide 13.6

""" (+)—Catechin* 63

* (+) — Catechin was used as a positive control.
(n=3) Conc. of tested sample; 50 g/ ml.

Table 4. Inhibitory activities of hyaluronidase of
isolated compounds

Sample Inhibitory activity (%)
Compound 1 33.9
Agrimoniin 82.4
Quercetin—3—0-D—glucuronide 48.1
+) - Catechin* e

* (+) — Catechin was used as a positive control.
(n=3) Conc. of tested sample; 1 mg/ml.

3. MRS, A5
A

MR 2T > IR, A F dHE0%

T %/ — )V i ¥ id3 ug/ml. compound 11d

ZVERMEIES, MpatEtE

1.5 M. agrimoniin (3 12.5 uM, quercetin—3—-0O—
D-glucuronide (¥ 1.5 uM, [HMIEEME TH 5
a-arbutin (¥ ImM CHIfA&E k2 E & L R KB

Table 1. Inhibitory activity of tyrosinase by each fraction from 50% EtOH extract

Sample Inhibitory activity (%)
Crude exteact 50% EtOH extract 8lL.1
"""" Liq Liq Partition ~ Aqueous fraction 795
EtOAc fraction 47.8
"""" HP-20C.C.  Aqueousfraction 201
25% MeOH fraction 87.8
50% MeOH fraction 75.5
75% MeOH fraction 55.1
MeOH fraction 18.2

Conc. of tested sample; 5 mg/ml. (n=3)
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Table 5. Inhibitory activities of strawberry leaves 50% EtOH extract

Sample Conc. Inhibitory activity (%)
50% EtOH extract 3.0 ug/ml 28.8
"""" Compound!  1syM 285
Agrimoniin 12.5 M 89.1
Quercetin—3—-O—-D—glucuronide 1.5 uM 42.9
a ~Arbutin * - 1.0 mM 50.6

* a—Arbutin was used as a positive control. (n=3)

EBTHaET EMWRENT, TTT. ATZVEMK
HHER TR ZNETNOMERRZ NS DL
BT THME Lk, TOMKE, agrimoniin "&b
EOA T Z A EHEEZ7R U (Table 5),

B B 7 M AR BR T U 50% T & — U
BXUHEELEEMOITRNTICBOTEEZTR
Ehh o,

4. a-7IvarA—EHREELE. BEERERNE
EE

A FAHE0% T X/ —)VilEYc BN Ta—7
Vay X —EHREEERRZT > ER, 0H
JBE Img/ml T13.3% LiEEZRE A>T 5
[l 50% T X/ — )Vl & 2 RE Ao T
BB L bEMERWca- Va2 Z—8
PR TS ME AR BR I S L b - T2

Compound 1

|

A F 0% TR/ —)VIFHYICBW TR
BRSNS R (T o T AR (LB 25 ng/
ml T 3T3-L1 i SRAG A A DR £ 3 6 21 H D
DEERTIZ20.8%., THHTIE33.9% L IFEZBRAD
HEEZ R U, SEIBLETIE, 2<EEE
IREEMN o Tz,

5. RUZ7z/—ILHSTDEE. SFE

A F A% T2/ — Vil 1gHic 203mg
DRV Tz /= IV EBENTVSEZ EMNER
OoNle, e, HEEL LG ZREEL L
feA FAEDMER 21T 5 HIWT, HPLCIC
kBEREZIT> 7 (Fig. 5. ZOHBR, 7154
#50% T &/ — )Vl 1g 1< compound 11
21.9mg. agrimoniin{d 32.2mg. quercetin—3—-0O-—
D—glucuronide (& 17.8mg FEN TV 7z,

— 210 nm

Quercetin—3-0-D—glucuronide

15 20 25

(min)
Fig. 5. HPLC profile of strawberry leaves 50% EtOH extract
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5V REAFTE% TR/ — Vi) 5
HFEELZ> BEO3EOR) T2/ —IVD1IDTH
% quercetin—3—0O-D—glucuronide (& Bf %1 T & -
72, UM, L. agrimoniinid. AIRENFD T T
H5, Flal, FEICES D > compound 11
L Cld. 5% & 575 2 MG 2 o 2 1 Z2h
H5,

TNS3MORY 7z /—)V7E. HiBLiE
MBEXUCAT v ERIIHIEEZR LT, i,
MK RS 2 > = 2 T 5 agrimoniin I 1 & W
FoyF—LEEEE eV Voo X —PHEE
MNRDENT, FuyF—VHEEYEL LT,
agrimoniin iz  NE TIIISEERITIC X BHE
BRIZIESTIE TH B T EAREETN TV,
UL, e7)vaod—YHEEEICBNTOR
MAEBAFERIC DV TIEAL N &> TRz

« GRS ERRATIC & B B HERE o iR AR 13 HH
FEns, LhL. &@iEHEZER L7 agrimoniin @
Koy VR LA ZETH D, M
faEflNEN e, Emtd 50D #n
REARICEET 208D H %,

A F TENLT X/ — Vi WlgH i i,
203mg DR Tz /= VDD EEENTNS T
EMRDEN, SEHEELALAYLSNCE 25
DRYT 2/ —=)VEDHEENTVS, KU Tz
J =V, THhE TIHTY A )V ARYIETE
Pix ERRA GEFEEDREENTVAE T e b,
G, CNHDORDZELMICTE T & THA
HMAMEOENDDNE LR,

INEIMDIEEWIE. WTNREKARLT VO~
JVICILESTET STV 2 h 5, BAR, BEEAK
e UTOFALAETH S, £RERTEAF
diE, REZNEL-BOBEEEYTH ST
ENE. BEVORMFMAL VWS ERTL, At
FORBIFREICOE LOEAfBRO - %
EEZ D,
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