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Chemical constituents from leaves of Castanopsis lamontii and its tyrosinase
inhibitory activities
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Abstract: Objective To isolate and identify the chemical constituents from the leaves of Castanopsis lamontii and explore the
effect of its chemical composition on tyrosinase activity. Methods The methanol extracts of C. lamontii leaves were isolated and
purified by using comprehensive column chromatography separation techniques including Sephadex LH-20, Chromatorex Cis and
Diaion HP20SS, and the structures of the compounds were identified on the basis of the MS, NMR data analysis, as well as
comparisons with the data reported in the literatures. The tyrosinase DL-dopa rate oxidation method was used to study the tyrosinase
inhibitory activity of the isolated compounds. Results Thirteen compounds were isolated and identified as 2'3'4'5,6-
pentahydroxy-[1,1 ~biphenyl]-2-carboxylic acid (1), gallic acid (2), protocatechuic acid (3), ellagic acid (4), vanillic acid (5), syringic
acid (6), dehydrodigallic acid (7), dehydrotrigallic acid (8), 4-O-galloyl-(—)-shikimic acid (9), 5-O-galloyl-(—)-shikimic acid (10),
6-0O-galloylglucose (11), 6-O-(p-hydroxybenzoyl)-D-glucose (12), benzyl O-f-D-glucopyranoside (13). Conclusion Compounds 5,
9 and 13 are isolated from Castanopsis genus for the first time, Compounds 1—13 are isolated from the leaves of C. lamontii for the
first time and compound 1 is identified as a new phenol glucoside named lamontin A. The experimental results showed that
compound 8 has the strongest inhibitory activity on tyrosinase, with an ICso value of (0.31+0.11) umol/L.
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REf4HE Castanopsis lamontii Hance N5 3FF}
(Fagaceae) HEJ& Castanopsis Spach 1647, W R 4%
BT, BEETE. OMEEKETE . 84T
BEZR T0E. mESEE, ERTRER 500~2500
m B BT R, HEE ) T
FEESAMIRE. HEK, BE. =ikE s
Wi, e ) AU B EE S 2 3R AL S
PUAAES FrwM. PR, JRik PR ] 3
W B T S EO) . PRI BTN R AR R R
e B ORGSR, TRARNEERES
SHEORIE, ERER. AEEROAZFE. 11
1| Pt 2R T 140V P PT DAl D R BRI AR B, TR B4
PR B9 RRSCREY. R A HE M SR AL S R
PR 2 75 B TS EIE R WS . A T F & 1%)E
Y-SR, RFAEZ VNG, RS
TG HURE A HE T ) RS B AL BEAT T A5 B
H, NFAEEERT 13 MUEW, 25N
2'3'4"5,6- h 2 -[1,1- B K ]-2- R R (2/3°4',5,6-
pentahydroxy-[1,1 -biphenyl]-2-carboxylic acid, 1) .
%A F B Cgllic acid, 2) . i IJLER
(protocatechuic acid, 3) . ¥E{EFER (ellagic acid,
4) . HFHER (vanillic acid, 5) « T &R (syringic
acid, 6) . AN BT (dehydrodigallic acid,
7) . dehydrotrigallic acid (8) . (—)-ZEHR-4-0-1%
& T HERIE [4-O-galloyl-(—)-shikimic acid, 9]+ (-)-
IR -5-0-% B TRl [5-O-galloyl-(—)-shikimic
acid, 10]. 6-O-I%EFHELH % (6-O-galloylglucose,
1) . 6-O-XT R ER H L & H [6-O-(p-hydroxy-
benzoyl)-D-glucose, 12]. 7 HFE-O-B-D-M I %] %)
PEFF (benzyl O-B-D-glucopyranoside, 13) . L&)
1. 5. 9. 13 HONHEEED P EEE], a?
1~13 AEXRMNEAEET S EER, Hhiead 1
NHEY), fra ABME A JFdt— s A
TR Wt A0 7 T 22 D2 S TR R0 A 5 0 1 T R il
NG PEEAT T imE, S5RRINLEY) 8 MR
RIS VR, FEENHIARE (median inhibition
concentration, ICso) fHA4 (0.3140.11) pmol/L.
1SN

Brucker Avance 500 MHz i FAZ Wi IR 15X
(Bruker A7), f#HE) ; LC-MS/AT-TOF iAH k-
JRIEA (AT, HA) s B3I (Advantec
NF]l, HAD ; EYELAN-1300 Rk 78 kA0 (R
WAL AT, HAD ; Sephadex LH-20 (25~100

um; GE Healthcare Bio-Science AB, Uppsala, Zii
+); Chromatorex Cis(Fuji Silysia Chemical A ],

HZA) ; Diaion HP20SS (75~150 um; Mitsubishi
Chemical, Tokyo, HZ); MCI gel CHP 20P (75~
150 um; Mitsubishi Chemical 2 &, HA) .

Toyopearl Butyl-650C (50~150 pm; TOSOH
7, HA) ; Toyopearl HW-40F (TOSOH A&, H
A 5 GFass )2 BIERERE (0.2 mm; Merck KGa A
AT, MEED ; TU-1901 FIXOEH AN W26
FETE AbnE i A A R T34E A7) ; Nicolet
i B2 48614 (Thermo Fisher A®], EED

SP-MAX3500FL £ DjRelghril ( Eig N AR
HIRAFD ; R (b5 H3109273868, i
EMBHERARD 5 EEZE (L-DOPA, #it5
J20A10895239, bifgIEHAEMRHEHRARD « B
RAIREE (LS C14552807, g ikt RH
RAFD 5 BERE:ZZr (PBS, JbmZREEFRHE
BIWARD , FrARFIRE. CHESE¥ N5 Hral
(AR) , KN4iFK.

REAHERT T 2021 29 AR A PR AR X B
ML, &7 PR B i6 X A E R 2R i
VIR BT AT R AL DR 48 S D e S RHHE R A ) R
FAHE C. lamontii Hance FIM, EIEFRA (20210910)
LT T PERE YT REVI R 70 5 R R R 4 ) P B 05
2 Rk
21 ERSESSH

HUH e 88 F N 6.88 kg, 80% I 40 L =i
B3, IR T 4, RIGREIEE AR, IR
AR BKIEW . AKIEWRE A B LRE, JBURE 5 7K
W2 Sephadex LH-20 % (10.0 cmX38.0 cm)
@S5, DLFEE-/K (05100%, B 20%K 1k
FE, WAL 3 L) RURLFIEATER B VR, 15
F|Fr. 1~9 3£ 9444, Fr. 1 (20.0 g) % Diaion
HP20SS H: 63 (3.8 emX38.0 cm) ZpE4lifh, LA
7K (0-20%, £ 10%09 1 BEEE) i smeh
FEVEL, BEMLEY1 (9.7 mg) . Fr.2 (122.0¢)
£ MCI gel CHP 20P 03 (7.5 cmX27.0 cm) 4
5, UIHEE-K (0-100%, £ 10%K 1 B Nk
BRI RESE, 193] 6 N4> Fr. 2.1~2.6. Fr. 2.1
(6.7 g) %4 Sephadex LH-20. Diaion HP20SS.
Toyopearl Butyl-650C %A% thif 5> g5 4iifl,, 1534k
&2 (264mg) « 7 (85mg) . Fr.2.6 (6.7¢g)
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£t Sephadex LH-20 £Ef% (3.3 cmX22.0 cm) A3
I, DLHFEE-K (05100%, & 10%K 1 B6E) A
Ve FRIRs BEVERE, HEIMAY 4 (367 mg) o Fr.3
(55.3 g) % MCI gel CHP 20P FE € (7.5 cmX27.0
em)Zr B, PAREE-/K(0—100%, 4 10%A4 1 BEEE)
M RIBREE B, 152 5 AN AR Fr. 3.1~3.5. Fr.
3.1 (3.9 g) % Diaion HP20SS. Toyopearl HW-40F
AL B ELEY 11(16.2 mg). Fr. 3.2
(2.6 g) % Chromatorex Cis+ Diaion HP20SS %54 {1
Py B A SR AY) 9 (31.5 mg) « 10 (62.1
mg) . Fr.3.4 (3.0 g) & Sephadex LH-20. Toyopearl
HW-40F “5AE sy gsaift, B3kE4 3 (8.0
mg) + 12 (7.1 mg) . Fr. 3.5 (4.1 g) & Chromatorex
Cis» Toyopearl Butyl-650C Z54: 035 25 4fifh 15 31
&4 13(10.8 mg) . Fr. 4(80.5 g) % MCI gel CHP
20P FEEE (7.5 cmX27.0 ecm) 40, DAHIEE-K
(0—100%, BE 10%A 1 BHED e it 7k B2 B,
BEIIE 11 AN Fr. 4.1~4.11. Fr. 42 (1.7 @
Fr.4.7 (5.1 g) % Sephadex LH-20. Diaion HP20SS
FEELE > B S RIAY 8 (849 mg) .+ 5 (6.2
mg) .« 6 (29.3mg) .
2.2 ERREREGHIHITE MK

V% TR A 40 1) A £ 00 5 2 R SR g v gk
17, UZERZENEY (1 mg/mL) , HHERVFHM:
X BL 96 FLER AEE, SN 4 ANH: B
. MR, SAM. SAXRA. KB4,
ST HEZH 3 BIIIN 25 ul RFEKERIRER, A
M. FAMIEE SN 25 uL R M. B 5
FE N AN ZS FLALINN 25 pl BREER T SOB bt
HRAL AN 0T FRAL N LS5 & PBS AR IS 2 IR,
WBEHE, 1837 CHE 5 min J5&FLEIA 100
uL ML e LR, 4RSEAE 37 CRIEAERIL S
min J&5, T 475 nm FEBOLE (4) {H. L
RN 3 KER G IFME, B FER AT
HESATREEINSIZR, - SPSS BAF 5 1Cso fH -

R =1—(A g—A growm)/ (A w0—A wrame)
3 ER59H
3.0 HHEE

a1 ATEEHR, [a]f-24.6 (c 0.10,
MeOH): UV A (i 215 (3.64): IR vior (emY):
3435, 1710, 1639, 1246, 938. 5 1% =& f{bk-2.H
WU N RERE G, WIHZAEDTh & Bz
B, WRIEE PR HR-ESIMS SR 7B T

W&y m/z: 279.044 9 [M+H]™ GHEAE 279.044 0,
Ci3HnO07), #7308 CisHi007, AMEFIEA 9.

AP 11 'TH-NMR % (R 1D SRt 4 455
FR 1155 ou 7.36 (1H, d, J = 8.6 Hz), 7.24 (1H, d,
J=8.6Hz),7.05(1H,d,J=8.6 Hz), 7.02 (1H, d, J= 8.6
Hz), MEHEEGFHEHT R, &Y 1 HFEE 2 A
AAAB RGKIR, 7 BC-NMR HERE 13 MRS
S, Hepoc 111.1, 1134, 121.1, 126.8, 146.5, 144.7,
109.8, 110.9, 121.1, 148.8, 143.4, 157.7 {{] 12 M5
5, S AR 2 HIUHUARIRIR, 75— MR(E
5N 6c 168.3, BLELAWHFIEAELE 1 NRIE.

#z1 &Y 1 89 '"H-NMR #1 BC-NMR #iE (500/125
MHz, acetone-ds)

Table 1 'H-NMR and C-NMR data of compound 1
(500/125 MHz, acetone-ds)

720 Ou dc
1 126.8
2 121.1
3 7.24 (1H, d, J = 8.6 Hz) 113.4
4 7.05 (1H, d, J= 8.6 Hz) 111.1
5 146.5
6 144.7
7 1683
i 121.1
2' 148.8
3 143.4
4 157.7
5 7.02 (1H, d, J= 8.6 Hz) 109.8
6' 7.36 (1H, d, J = 8.6 Hz) 110.9

WK1 R, EYIF TH-"TH COSY i+ &R
ou 7.36 (1H, d, J= 8.6 Hz) 1y 7.02 (1H, d, J = 8.6
Hz) %, ¥ C-5'5 C-6't#HiE. ou 7.24 (1H, d,
J=8.6 Hz) fl6n 7.05(1H, d, J= 8.6 Hz) #5%, i}
B C-3 5 C-4 %, PAKAE HMBC 15 H 7R on 7.24
(1H, d, J = 8.6 Hz, H-3) 5 dc 168.3 (C-7), 126.8
(C-1), 121.1 (C-2), 111.1 (C-4), on 7.05 (1H, d, J =
8.6 Hz, H-4) 5 ¢ 121.1 (C-2), 113.4 (C-3), 146.5
(C-5) ZmFEFIFE; on 7.02 (1H, d, J = 8.6 Hz, H-5")
5 8¢ 121.1 (C-1"), 143.4 (C-3"), 157.7 (C-4"), 61 7.36
(1H, d, J = 8.6 Hz, H-6") 5 oc 121.1 (C-1"), 109.8
(C-5) K. 25 BFniR, &Y 1 KgiE
WE 1 Fros, A Al
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E1 &1 1% HMBC (). 'H-'H COSY (—)
X EE

Fig. 1 Chemical structure and key HMBC (—), 'H-'H
COSY (=) correlations of compound 1

& 2: HEMA; ESI-MS m/z 169 [M—
H], C/HeOs. 'H-NMR (500 MHz, acetone-ds) :
7.06 (2H, s, H-2, 6); BC-NMR (125 MHz,
acetone-ds) 0: 168.7 (C-7), 145.0 (2C, C-3, 5), 138.1
(C-4), 120.9 (C-1), 109.4 (2C, C-2, 6). VL ¥z
SCHRHRGE — 200, SRS 2 AR TR,

&Y 3. B EEHIREE & (PR ; ESI-MS m/z:
153 [M —H] , CHeOs » 'H-NMR (500 MHz,
acetone-ds) 0: 7.44 (1H, d, J= 2.1 Hz, H-2), 7.39 (1H,
dd, J = 2.1, 8.2 Hz, H-6), 6.86 (1H, d, J = 8.2 Hz,
H-5); BC-NMR (125 MHz, acetone-ds) J: 169.0
(C-7), 150.5 (C-4), 145.2 (C-3), 123.3 (C-6), 122.5
(C-1), 117.2 (C-2), 115.5 (C-5). LA ¥ 5 kR
M, WEENEY 3 AEILRIR .

&Y 4: EEKAK; ESI-MS m/z: 301 [M—
H], C14HeOz. 'H-NMR (500 MHz, pyridine-ds) o
8.13 (2H, s, H-4, 9); 3C-NMR (125 MHz, pyridine-ds)
5: 160.9 (2C, C-5, 10), 150.7 (2C, C-3, 8), 142.2 (2C,
C-2,7),138.1 (2C, C-1a, 6a), 113.8 (2C, C-4b, 9b), 112.1
(2C, C-4, 9), 109.0 (2C, C-4a, 9a). ZHIE 5 CHRIRIE
— 2, WS NEY) 4 NEAEIR .

wE S Atk (FEE s ESI-MS m/z: 167
[M—H]", CsHsOso 'H-NMR (500 MHz, CD;0D) §:
7.56 (1H, d, J = 2.0 Hz, H-2), 7.55 (1H, dd, J = 2.0,
8.7 Hz, H-6), 6.84 (1H, d, J = 8.7 Hz, H-5), 3.89 (3H, s,
-OCH3); BC-NMR (125 MHz, CD;0OD) ¢§: 170.2
(C-7), 152.6 (C-4), 148.6 (C-3), 125.3 (C-6), 123.2
(C-1), 115.8 (C-2), 113.9 (C-5), 56.4 (-OCH3). LA E%f
P 5 R IE — ), MOE RIS S AR .

EY 6: XFEOTEMK; ESI-MS m/z:
197 [M —HJ] , CoHigOs . 'H-NMR (500 MHz,
CD;0D) §: 7.32 (2H, s, H-2, 6), 3.88 (6H, s,
-OCH3); BC-NMR (125 MHz, CD;OD) o: 169.9
(C-7), 148.8 (2C, C-3, 5), 141.7 (C-4), 121.9 (C-1),
108.4 (2C, C-2, 6), 56.8 (-OCH3). LA _E¥ds 5 ik

fRiE—F0Y, HUEEEY 6 NT HR -

a1 BtERMAR; ESI-MS m/z: 337
[M_H]f, C14H10010- TH-NMR (500 MHz, CD3OD)
0: 721 (1H, d, J = 1.9 Hz, H-2), 7.11 (1H, s, H-6"),
6.66 (1H, d, J = 1.9 Hz, H-6); 3C-NMR (125 MHz,
CD;0D) &: 168.9 (C-7), 167.7 (C-7"), 147.1 (C-3),
145.2 (C-5), 142.2 (C-5"), 139.4 (C-3"), 139.2 (C-4"),
139.1 (C-4), 136.5 (C-2"), 120.5 (C-1), 114.5 (C-1"),
111.2 (C-2), 109.2 (C-6"), 107.0 (C-6). UL E¥ES
SCHRRE — Y, WA T NIREXE &
TR

e 8: HWEOTEMAR: ESI-MS m/z:
505 [M—H], CynHi4O15. 'H-NMR (500 MHz,
acetone-ds) 0: 7.31 (1H, s, H-6"), 7.19 (1H, d, J = 1.6
Hz, H-6), 6.85 (2H, brs, H-2, 6"); BC-NMR (125
MHz, acetone-ds) 6: 168.3 (C-7), 168.2 (C-7"), 166.8
(C-7"), 147.8 (C-5), 145.8 (C-3), 144.3 (C-5"), 143.7
(C-5"), 142.1 (C-4"), 141.1 (C-3"), 140.5 (C-3"), 140.0
(C-4"), 139.9 (C-4), 139.8 (C-2"), 138.7 (C-2"), 121.3
(C-1) ,115.8 (C-1"), 114.3 (C-17), 113.2 (C-6), 112.2
(C-6"), 108.8 (C-6"), 108.7 (C-2). LA ¥ 5 ik
g — 0, MEENEY) 8 A dehydrotrigallic
acid.

a9 KEBTLERMHA; ESIMS mi/z
325 [M—H] , CisH1400. 'H-NMR (500 MHz,
acetone-ds) o: 7.06 (2H, s, H-2', 6"), 6.80 (1H, brs,
H-6), 5.08 (1H, dd, J = 4.1, 7.4 Hz, H-4), 4.66 (1H,
brs, H-5), 4.25 (1H, m, H-3), 2.65 (1H, dd, J = 4.9,
18.4 Hz, H-2b), 2.29 (1H, dd, J = 5.2, 18.4 Hz,
H-2a); *C-NMR (125 MHz, acetone-ds) J: 169.2
(C-7), 167.1 (C-7"), 145.7 (2C, C-3', 5"), 138.9 (C-4"),
138.1 (C-1), 130.1 (C-6), 121.1 (C-17), 110.0 (2C,
C-2', 6), 743 (C-4), 65.0 (C-3), 64.9 (C-5), 31.4
(C-2). VA & 5 cmididE — 507, #EENS
Y9N (—)-FFER-4-0-1% B TR,

&Y 10: KABTLEHHA: ESI-MS m/z:
325 [M—H], Ci4H1409. 'H-NMR (500 MHz,
acetone-ds) o: 7.06 (2H, s, H-2', 6"), 6.70 (1H, brs,
H-6), 5.62 (1H, brs, H-5), 4.12 (1H, m, H-3), 3.95
(1H, m, H-4), 2.71 (1H, dd, J = 4.8, 18.4 Hz, H-2b),
221 (1H, dd, J= 5.5, 18.4 Hz, H-2a); '3C-NMR (125
MHz, acetone-ds) 6: 169.1 (C-7), 167.0 (C-7"), 145.4
(2C, C-3', 5%, 139.0 (C-4"), 133.8 (C-6), 132.6 (C-1),
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120.5 (C-1'), 110.0 (2C, C-2', 6'), 70.2 (C-5), 69.9
(C-4), 67.3 (C-3), 31.0 (C-2). LA E¥¥E 5 ClkikiE
—F08], WEERAEY 10 A (O)-FEER-5-0-1% &
TR

&Y 11: AERA; ESI-MS m/z: 355 [M+
Na]*, Ci3Hi6010o 'H-NMR (500 MHz, acetone-de)
8:7.06 (2H, s, H-0-2", 6"), 7.05 (2H, s, H-p-2’, 6", 5.10
(1H, d, J = 3.6 Hz, H-a-1), 4.55 (1H, d, J = 7.9 Hz,
H-B-1), 4.48 (1H, dd, J = 2.1, 12.0 Hz, H-a-6a), 4.45
(1H, dd, J=2.1, 12.0 Hz, H-B-6a), 4.25~4.28 (2H, m,
H-o, p-6b), 4.00~4.02 (2H, m, o, H-p-5), 3.71 (1H, t,
J=9.3 Hz, H-p-4), 3.58~3.61 (1H, m, H-0-5), 3.42~
3.44 (4H, m, o-H-2~4, H-p-3), 3.20~3.23 (1H, m,
H-B-2); BC-NMR (125 MHz, acetone-ds) J: 167.6
(2C, C-a, B-7", 145.6 (2C, C-0, p-37), 145.5 (2C, C-a,
B-57, 138.9 (C-u-4"), 138.8 (C-B-4"), 120.7 (C-0-1,
120.6 (C-p-1'), 109.8 (2C, C-a, p-27), 109.7 (2C, C-a,
B-6"), 97.0 (C-0-1), 92.8 (C-B-1), 76.6 (C-a-3), 75.0
(C-B-3), 74.3 (C-a-5), 73.6 (C-B-5), 72.5 (C-0-4), 70.7
(C-B-4), 70.0 (C-0-6), 64.3 (C-B-6). VL EHE 53¢
BRIRIE — 20, WA 118 6-0-B BTk
HIERE

EY 12: ABILERMAK: ESI-MS m/z
299 [M—H], Ci3HiOs. 'H-NMR (500 MHz,
CD;0D) d: 7.90 (2H, d, J = 8.8 Hz, H--2/, 6'), 7.88
(2H, d, J = 8.8 Hz, H-0-2, 6"), 6.82 (2H, d, J = 8.8 Hz,
H-B-3’, 5'), 6.81 (2H, d, J = 8.8 Hz, H-a-3", 5"), 5.11
(1H, d, J= 3.7 Hz, H-a-1), 4.59 (1H, dd, J=2.0, 11.9
Hz, H-B-6a), 4.54 (1H, dd, J = 2.0, 11.9 Hz, H-a-6a),
4.52 (1H, d, J = 7.8 Hz, H-B-1), 4.40 (1H, dd, J = 5.5,
11.9 Hz, H-B-6b), 438 (I1H, dd, J = 5.5, 11.9 Hz,
H-0-6b), 4.07 (1H, m, H-0-5), 3.71 (1H, t, J = 9.3 Hz,
H-B-3), 3.59 (1H, m, H-B-5), 3.37~3.43 (4H, m,
H-0-2~4, H-B-4), 3.17 (1H, m, H-p-2); 'C-NMR
(125 MHz, CD;0D) d: 168.2 (C-p-7'), 168.1 (C-0-7"),
163.6 (C-p-4%, 163.5 (C-a-4"), 132.9 (2C, C-a, B-3"),
132.8 (2C, C-a, B-5%), 122.3 (C-p-17), 122.2 (C-a-1"),
116.2 (2C, C-a, p-29, 116.1 (2C, C-0, B-6"), 98.3
(C-B-1), 94.0 (C-a-1), 78.0 (C-B-3), 76.3 (C-B-5), 75.6
(C-B-2), 74.8 (C-a-3), 73.8 (C-0-5), 72.1 (C-0-2), 71.8
(C-B-4), 70.9 (C-a-4), 65.1 (C-a-6), 65.0 (C-B-6). LA
RS SRR GE — 3P0, MU EY 12 N
6-O-X ¥4 35 2K FA 1 6] 26 0% o

&P 13: HERA; ESI-MS m/z: 293 [M+
Na]+, C13Hi30s- "H-NMR (500 MHz, CD3OD) 0:
7.42 (2H, d, J = 7.3 Hz, H-2, 6), 7.32 2H, t, J = 7.3
Hz, H-3, 5), 7.27 (1H, d, /= 7.3 Hz, H-4), 4.93 (1H, d,
J =11.8 Hz, H-7a), 4.66 (1H, d, J = 11.8 Hz, H-7b),
435 (1H, d, J= 7.8 Hz, H-1"), 3.89 (1H, dd, J = 2.1,
11.9 Hz, H-6"), 3.69 (1H, dd, /= 5.6, 11.9 Hz, H-6'D),
3.28~3.33 (4H, m, H-2'~5"); '3C-NMR (125 MHz,
CD;0D) d: 139.1 (C-1), 129.3 (2C, C-3, 5), 129.2 (2C,
C-2, 6), 128.7 (C-4), 103.3 (C-1"), 78.1 (C-3"), 78.0
(C-5"), 75.1 (C-2"), 71.8 (C-4", 71.7 (C-7), 62.8
(C-6". VA EE s 5 cmkfieiE — 32, e s
W13 SRk F EE-O-B-D-IH I 4] 457 7
3.2 EREEREEHIHIEME NN A

i “2.27 WFTRINEATIE 3 IRHCTAME,
S S5 RO R P25 IR ) 1Cs0 9 (0.83£0.14)
pmol/L, L&) 7 Xof B Bl 40 F S5 BH A0
4, B 8 1 ICso N (0.31£0.11) pmol/L,
BN EUR I R BRI . SR EE RN 2.

2 BREBREIIEEMIRER (xt5,n=3)
Table 2 Results of tyrosinase inhibitory activity

(xts,n=3)

tE ICso/(umol-L™)
1 9.51+£0.71**
2 8.41+0.41"
3 32.134+0.70***
7 0.81+0.13
8 0.31+0.11"
9 2.07+0.14™
10 2.094+0.12**

g 0.8340.14

Sptkst e, 7P<0.01 "*P<0.001
"P<0.01 *™P<0.001 vs positive control

4 g

AR TN JEE A HE I (1 R R G AT e 2y B9 45 2
T 13 MUEY, YN LR A . thE
Y. 5. 9. 13 HXRMHERREYH e E], E
Y 1~13 e RMZREY o 2538, R aw
1 FGEY), dr 2N A FER RILED
8 AABGRIIEE AR ISIE. KRS T
JEE P AE I A 252 RO TS T AR s 1, IR AL
JE FOAR R IR BE 5 T SR, oI — I BIR
()& BEFE R J mT R F B A3
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