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The Isolation of the Inhibitory Constituents on Melanin
Polymer Formation from the Leaves of Cercis chinensis
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Abstract — Tyrosinase plays an important role in the process of melanin polymer biosynthesis.
Therefore, the enzyme inhibitors have been of great concern as cosmetics to have skin-whitening
effects on the local hyperpigmentation. During the search for new inhibitory compounds on mel-
anin polymer biosynthesis from natural sources, MeOH extracts of 589 higher plants were tested
for the inhibitory effect on tyrosinase activity by the muschroom tyrosinase assay i vitro. Among
plants tested, the leaves of Cercis chinensis exhibited potent inhibitory effect on mushroom tyro-
sinase activity. Subsequently seven active compounds were isolated from the ethyl acetate soluble
part of acetone extract of the leaves of C. chinensis by the activity guided fractionation monitoring
the inhibitory effect on tyrosinase activity. Their chemical structures were identified as
kaempferol-3-O-o-L-rhamnoside, quercitrin, myricetin-3-O-a-L-rhamnoside, myricetin-3-0-(2"-O-

‘galloyl)- @ -L-rhamopyranoside (desmanthin), (-)-epicatechin-3-O-gallate, (-)-epigallocatechin-3-O-

gallate, and methyl gallate on the basis of the speculation of spectral data and chemical reaction.
Among the flavonol rhamnosides, myricetin-3-O-(2"-O-galloyl)- -L-rhamnoside(desmanthin)
showed most potent inhibitory effect on tyrosinase activity and the structure of B-ring in flavonol
moiety was related to the activity. (-)-Epigallocatechin-3-O-gallate having pyrogallol group in fla-
van-3-ol moiety exhibited more potent inhibitory effect than (-)-epicatechin-3-O-gallate having cat-
echol group in flavan-3-ol moiety on mushroom tyrosinase activity.

Key words — Tyrosinase, melanin polymer, hyperpigmentation; Cercis chinensis, flavonol glu-
coside, catechin.
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AA ol AeIA tyrosinaseBA] AAAlE LR}
screening THAlNA wi$- £ Qu|E zHA At

AR 7HA] HAENA 2] F tyrosinase®] B3R
E@d2E Zrxox E8F formononetin, glabrene,
glabridin, glabrol, $1-9-2A12] arbutin, 5] 9] mul-
berineS W}%3} oxyresveratrol, dihydromoriin, arto-
carbene, 4-prenyl oxyresveratrol, FE3%30]9] se-
condary metabolite$] kojic acid 5o} 2101, ©]% arb-
utin, mulberin, kojic acid= ascobic acid ¥ “Z F%A|



398

e

o} 3|, EA) vjle BXE 3 7154 PRl
7HAZ o] 8= At

B A7Ae vuA) s B2, vy deld
Aol oAl FE 4] tyrosinased] thate] A
AL Zhe BF2L HAEEYRE Eesiual 289
ANEE SlE v EAE Zhe AT ek B8, A
= ZRoA F2AE AT 58954 1EHES 3
B3} o|5L MeOHE F&3lkd 9ol MeOH
FZEo) 3l i vitrool A9 tyrosinase A4 AA)
92 w8l data basestelth? O3 tyrosi-
naseol] Theh oA EAo] A4 vlE)7|UREe Yo
ZHE activity guided fractionationol) £]3}e) A4
49 B8 A= 739 e Fsign

vBrel 7] VN (Cercis chinensisye B39 &3l &
=ik GAEc A BgoR de A 3l
on Fo] 3-5mo|L /e AE 3-4molH T Fo
B 252 A Hzshy ddolx| gk At gt
20T Wl 3 =4 Exls A%k Sao|c)
U2 SAYIH wigdolx ol AAgFelx AE 6-
11 cm2A F8-2 717} slon go] gla 7]FellA
2ol Uaslel SR ASMelw Y 7)Re) 2
go] gt} gL o] 3ecmBAEEA ¥HL 3R}
A RHE FEMo|u}, £ 49 skpol| YET} U
o] Zo] 1.2-1.8 cmBA] AFA 0], glF0] glow
780 B2 2L 203008 Bo] @) AsPEe 2
°] 6-15cmZA] i tEo] HZaoln gol ¢l
3 AT He o vzt Q1o R el
A% ZAoln] Zo| 10-20 cmolZ U&L o] 10
mmEA FEMoA gk e Ho|t}, BB e Zo)
7-12 cmZA] 89490 oo FA= WP iy
olr] Zo] 7-8 mm=A FEMo|t}, EAlE L&)
E AR

g7 E-25E 2 RS malvidin 3-diglu-
coside’’} EuEP.om, A gogE Ao Abg
=3 JA &t

3

ELTETE

AEME - geE7UFE 19973 84 sl 9dd)
Sk oFspfistel] A e Ag ARsA AL
sfpon, RS Jduisn sl wiwo)
At

MeF % 7P| - 32 Fisher-Johns] Melting Po- int
ApparatusZ AM&3le] 24519000, 25 BASHA]

Kor. J. Pharmacogn.

ooith A= JASCO9) DIP-1000(digital polarim-
eter)Z ARE3IATE AAEFE %2 Pharmacia
2] Ultrospec IIIE AHE3F¥ 2w, HPLC= Shimadzu
2] LC-10AE A1&-3it}. Fraction collector= Ad-
vantec®] SF-1602 Ag38tgth 1H ¥ “C-NMR
spectrum Bruker ARX 250 (250MHz) spectrom-
eterg Algalgon, WRERFEHAZE tetramethyl-
silane (TMS)S AM&-3td part per million (ppm) T
92 Yehier. $2 2 column chromatography-§-
Sre A g 1592 AMSEF T TLC plate Kie-
selgel 60 F,,, Merck) 2 RP-18 (Me- rck)& AH&-315
t}. Column chromatography-& #8742 silicagel (70-
230 mesh, Merck), Sephadex LH-20 (25-100, Sigma),
MCI-gel CHP-20P (75-150 u, Mitsubishi Chem. Co.),
RP-18 (40-63 um, Merck), Toyopearl HW-40F (Tosho)
5 AR} @i ek 2= FeCly/ethanol £,
anisaldehyde sulfuric acid A%, vanillin-sulfuric acid
Al 10% sufuric acid 192 ARS8t} Tyrosinase
gAY AMHE-E A2 mushroom tyrosinase
(Sigma), L-tyrosine (Sigma), 3,4-dihydroxy phenyla-
lanine(DOPA) (Sigma)5©]™, buffer=+ NaHPO,
bufferg ARE3ITE HPLGE 324402 Shim-pack
PREP-ODS column 20mmx250mm (Shimadzu)} A}
£319.21, detectore A4 FFE 254 nmE At
L3199t} o549 249& MeOH®} H,0, acetonitrile
9] ol EE AMFEARL AMEEIH o, AlE mt
A B8-S =28l gradient® S$Th

Mushroom Tyrosinase Assayi{’oll o|3t &
&% _ Dopaoxidase?] FAZ42 dopaE 7|AE 3}
o} tyrosinase®] <j3le] AEE 9] dopa-
chrome©| 475 nmellA F2EE vehlls & ol&
slo] A3} =, YFT e AEE do-
pachrome?] ¥& 475 mmelA] UVE AZdA tyro-
sinase®] 84L& A8 Al52] Hrlol &8 activity
9] H3lE Pl a4 A FA=E HrIsisch

FARDoZE whgdd] Ltyrosine 900pul, L-dopa
90 1, A E-81(0, 10, 20, 50, 100, 200 g/mlyg 713t
t}. Sample® MeOH-H,0(1:1)°ll §-3)A)7122 MeOH
o} 213t enzyme AEAE BRI 93 S8t
22} 3l sample$ 2] volumeo] F3dH= Me
OH-H,0(1:1)89& 713} control® ¥}, 7+ ¥h&-
ale. A volumeo] 1890 ul7} H=F buffers 7}
3}3 tyrosinase 900 ulE 7F3trh. o|w blankel =
enzymeg- thAl buffer 900 pIE WolEr), whelg
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37°C water batholl*] 1027} ¥-8-A17) 3 jce bathnll
oA enzyme?] 382 AAAIFIAL spectrophotome-
terg ©]43kd 475 ol FE =S &gt A
&2 o9} o] AklELI, enzymeo] B4E 50%
Asfske g WAt ofsled 73, o)F IC,
valueZ 3},

AeH&(%)=

Control®] A, —AE-8Ho] H7FE A9 A,

X100
Control®] A,

EBUEE =2 - gg7|ute] o 10kgS 80%
T acetone® 2 AJL-oX AFUR 33 ukE Fz
a1, F2AE 2ol tEE3IATh Acetone &
AL SR FHA7 2 FF] CHCLE 718id,
3249712 CHCLEH 58 B33k 222 3
3 WE AR & CH,CLZS 7Es3le CH,
ClL, 285 At &0 %2 ethyl acetate
(EtOAQ)E 713 & %Qz}mﬁ]i %% EtOAcTS
Yok 2272 33 vk AR &, EtOAc—rQa
i, UHAE BRgoz sk 4o CHCL,
EtOAc, H,0%-8lol] dldle] 484 AP Al
sto] B3RS AA3sIY (Table. D).

7 }74 Ad 4S5 H EtOAc (140 gl Me

HE 7t} e JAe st A3AxA]7)
—7—, o2 ZRRFEFAIFAT st Aol tiske
MeOH/H,0 0|59 & Prep. HPLCS A5}
o CE13# CE2, CE3E 3] AAlsiith 558 o
-2 Sephadex LH-20°column chromatography =
AAsle o3t 7ol RStk XE 10emS! Se-
phadex 1LH-20 column®l] A]&Z loading3led. Me
OH : H,0=11 H#H 64, 7:3, 82, MeOH : ace-
tone=1:1, acetone <02 |LEA|H, frlfr52 ATt

AR 5 2598 XE 10cme] silicagel
column®l| loadingA]ﬁ 5% MeOH/CH,CL,Z +-¥
MeOHH| &% 5% T2 S7MA2 &+ 2188 &
=A)A, rd 5-1~E3 598 AYrk. 71 = 84

r,[

Table 1. IC,, values of solvent fraction from Cercis chin-
ensis

Fraction 1C,, (ug/mi)

CH,CL, fr. 200<

EtOAc fr. 20-50
H,0 fr 100-200
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HEe 8 55 B49E A AF 4cmsl RP-18
column®)] loading ¥ & MeOH : H,0=3:7%¥ *|
Asted MeOHS] H]8-2 5% GHE FoBM F&4
A £ 551904 TQ 5-5-8% ATk A7) £EF

38 555% acetonitrile’} HOE ol5doz ¢
HPLCE A8l CE4Z ) ZASI3Th

£3 552(6.043 ) AE 5cme] MCl-gel CHP-
20P column columnel] loading3}%ic}. MeOH : H,0
=19 H-E 1585, 20:80, 25:75, 30:70, 35:65, 40:
60, 50:50, MeOH «=0.2 o|342 §-&35l0], &3
5-5-2-1~%3% 5524 AU}, 1 F £ 552-1
I 23 55220 distd HPLCE AAlsled, 8 |
5-52-12%H CE6Z w8 5522258 CE5& &
2 FASIUTE. olu] AR o]F/d2 acetonitrileZt
MeOH, &¢] 3422 71€7] &85 At &
%) 55-2-39] th8A|% acetonitrile?} MeOH, &
&3rguj 2 o]g3 HPLCE AMEslY CE7E &
A 513 HScheme 1).

CE1l. Kaempferol-3-O-o-L-rthamnopyranoside. 'H-
NMR (CD,OD): & 082 (3H, d, J=6Hz, H-6",
322 (2H in total, m, H-4"5", 3.62 (1H, m, H-
3", 413 (1H, dd, /=15, 3 Hz, H-2"), 527 (1H,
d, /=15 Hz, H-1"), 6.08 (1H, d, /=2 Hz, H-6),
6.25 (1H, d, /=2 Hz, H-8), 6.83, 7.65 (each 2H,
d, /=9 Hz, H-2'3'5,6.

BCNMR (DMSO-d): § 1588 (C-2), 1359 (C-3),

& Lo

Fresh leaves of Cercis chinensis (10Kg)
Extract with aqueous aceton for 1 week
Aceton Ex.
Jfanition with CH2Clz / Hz0

CH2C1 fr. H20 layer
| Extraction with EtOAc
EtOAc fr, H20 fr.
| Dissolve in McOH
Residue Supernatant
Prep HPLC |c.c of Sephadex LH-20 (H 20-MeOH)
CE1 cE2 cE3 i fr.2 fr.3 fr.4 fr.5

C.Cof Si02(cuzc12-Me0Hﬂ
fr.51 fr.52 fr.53 fr.54 fr.55

C.C of RP-13(H20-MeOH) |
fr.551 fr.552 fr.553 fr.554 fr.555

C.C of MCl-ge! CHP 20P (H 20-MeOH) Prep HPLC I
CE4

5521 fr.5522  fr.5523
Prep HPLC prepHchl PrepH.PLC‘
CE6 CES  CE7
Scheme 1. Isolation of the tyrosinase inhibitory com-

ponents from the fresh leaves of Cercis chinensis.
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1793 (C4), 1633 (C5), 96 (C6), 1656 (C-7),
946 (C-8), 1581 (C9), 1059 (C-10), 1227 (C-1),
131.7 (C-2), 1164 (C-3), 1609 (C4", 1164 (C5),
131.7 (C-6)

CE2. Quercitrin. '"HNMR (250MHz, CD,0D): &
084 (IH, d, J=6Hz, H-6", 330 @H, m, H4", 5",
365 (1H, dd, J=35, 9.0Hz, H-3"), 413 (1H, dd,
J=15, 30Hz, H-2", 524 (1H, d, J=15Hz, H-1",
6.08 (1H, d, J=2Hz, H-6), 625 (1H, d, J=2Hz, H-
8, 681 (IH, d, J=80Hz, H-5), 722 (1H, dd,
J=20, 8.0Hz, H-6), 7.23 (1H, d, /=2 Hz, H-2)

BCNMR (63MHz, CD,0D): § 16.7 (C-6"), 70.9
(C-5", 710 (C-39, 711 (C2"), 723 (C4", 93.7
(C-8), 988 (C-6), 1025 (C-1", 104.9 (C-10), 115.4
(C-5), 116.0(C-2), 1219 (C-1), 1220 (C-6), 1352
(C-3), 1454 (C-3), 1488 (C4), 157.5 (C-9), 158.3
(C-2), 1622 (C-5), 164.8 (C-7), 178.6 (C-4).

CE3. Myricetin-3-O-a-L-thamopyranoside. 'H-NMR
(250MHz, CD,0D): & 0.85 (3H, d, /=6 Hz, H-
6", 3.19 (1H, d, J=9.5Hz, H-4", 3.39 (1H, dd,
J=6, 95Hz, H-3"), 368 (1H, dd, /=35, 9.5Hz,
H-3", 412 (1H, dd, /=20, 35Hz, H-2"), 521
(1H, d, J=2Hz, H-1", 6.09 (H, d, J=2Hz, H-6),
625 (1H, d, J=2Hz, H-8), 6.85 H, s, H-2'6)

“CNMR (63MHz, CD,0OD): § 176 (C6", 718
(CHY), 720 (C39, 721 (C29, 733 (C4"), M7
(C8), 998 (C-6), 1036 (C-1", 1058 (C-10), 1095
(C26), 1219 (C-1), 1363 (C-3), 1378 (C4),
1468 (C-3,5), 1584 (C-9), 1594 (C-2), 163.2 (C-5),
165.8 (C-7), 179.6 (C-4).

CE4. Myricetin-3-0-(2"-O-galloyl)-o-L-rhamopyra-
noside (Desmanthin). ‘H-NMR (acetone-dy): & 1.02
(3H, d, J=5.5Hz, H6", 352 (2H, m, H-4"5"), 4.06
(1H, dd, J=3.5, 9.0Hz, H-3), 5.66 (1H, d, /=15, 3.5
Hz, H-2", 5.73 (1H, d, J=1.5Hz, H-1"), 6.25 (1H, d,
J=2Hz, H-6), 6.47 (1H, d, J=2Hz, H-8), 7.14, 7.15
(each 2H, s, H-2'6', galloyl-H).

BCNMR (acetone-d,): 8 17.9 (C-6"), 70.6 (C-3"),
716 (C-5, 728 (C2", 736 (C-4", 944 (C-9),
995 (C-1", 99.7 (C-6), 1056 (C-10), 1093 (gal-
loyl-2,6), 110.1 (C-2\6), 1215 (galloyl-1), 121.6 (C-
19, 1350 (C-3), 137.1 (C4), 1389 (galloyl-4), 146.0
(galloyl-3,5), 1464 (C-35), 157.9 (C-9), 1584 (C-2),
163.1 (C-5), 165.0 (C-7), 166.0 (CO), 179.0 (C4).

Kor. J. Pharmacogn.

CE5. (-)-Epicatechin 3-O-gallate. Colorless  nee-
dles (H,0), mp. 266-269°C, [o], -190.2° (c=1.1,
Me,CO). 'H-NMR (250MHz, Me,CO-dp): & 2.96
(1H, dd, j=3, 18Hz, H-4), 3.06 (1H, dd, /=4,
18.0Hz, H4), 514 (1H, s, H-2), 554 (H, d,
J=15 Hz, H-3), 604, 608 (each 1H, d, J=2
Hz, H-6, 8), 6.75 (1H, d, /=8.0Hz, H-5), 6.90
(1H, dd, J= 2.0, 8.0Hz, H-6) 7.03 (2H, s,galloyl-
H), 7.06 (1H, d, /=2Hz, H-2).

BC.NMR (63MHz, Me,CO-dy): & & 265 (C-4),
694 (C3), 779 (C-2), 956, 964 (C-6,8), 98.8
(C-4a), 109.8 (Gal-2,6), 114.8, 1155 (C-2',3), 119.0
(C-5), 1215 (Gal-l), 1312 (C-1), 1388 (Gal-4),
1454, 1455 (C-3'4), 1458 (Gal-3,5), 156.9, 1574,
1576 (C-5,7,8a), 166.1 (CO0). CD (c=0.006, Me
OH) :56 900(215),-4000(219),-49000(222), 0(237),
4700(240), -25 000(285)

CE6. (-)-Epigallocatechin-3-O-gallate. Colorless nee-
dles (H,0), mp. 224-227°C, [0, -183.7° (c=1.0, Me,
CO). 'H-NMR (250MHz, acetonedy): & 2.90 (1H,
dd, /=3, 18Hz, H-4), 3.00 (1H, dd, /=4, 18Hz, H-9),
5.05 (1H, s, H-2), 555 (1H, m, H-3), 6.01 (1H, d,
J=2Hz, H-6), 6.10 (1H, d, /=2Hz, H-8), 6.65 H, s,
H-2'6), 7.03 (2H, s, galloyl-H). *C-NMR (63MHz,
acetone-dy): & 265 (C-4), 69.3 (C-3), 78.0 (C-2),
95.7, 964 (C-6,8), 98.9 (C-4a), 106.7, 109.9 (each
2C, 2'6, galloyl 2,6), 121.7 (galloyl-1), 130.6 (C-1),
133.1 (C-4), 1384 (C-4), 145.9,146.2 (each 2C,
3.5 galloyl 3,5), 157.0, 1574, 157.7 (C-5,7,8a), 166
(CO0). CD(c=0.006,MeOH): -9400 (221), 0(232),
4600(238), 400(249), 800(252),0(260),-2500(275)

CE7. Methyl gallate. White powder (H,0). 'H-
NMR (acetonedy): & 3.79 (3H, s, COOCHy), 7.12
(H, s, galloyl H). ®C-NMR (acetoned,) : 514
(COCH,), 1093 (C-26), 121.3 (C-1), 1383 (C-4),
145.6 (C-3,5), 166.7 (COQ).
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gk 25X E 589%9 k] tyrosinaseZAdol th
3t JAaHE screeningdl, ©] screening data®
EUZE tyrosinaseZd A&7} woid 2elr]
o] <ol dist AT BElE AASk] 73]
s 2, 28 FHET

CEl2 23k 2o (MeOH)E Qo8 o, flavonoid
3ol uhgof 9kd-& VeI 'H-NMR spectrum
AX= 0.82 ppmel] 3HES] doublet (J= 6Hz)°] T2
=37, 3.22, 3.62, 413 ppmell 25 4HE-9] oxygen
bearing methine proton peak”}, 5.27 ppm®l ano-
meric proton peak’} doublet (J= 1.5Hz)S 2 #ztg
t}. Aromatic regionoll A= 6.08, 6.25, ppmell ME m-
couplingdt. $1E doublet (J=2Hz)o] #2=)37, 6.83,
7.65 ppmell A & o-couplingdty 9= Zhzt 2HE 9
doublet (J=9Hz)o| ZHH T}, webr & J3E2 B
ol p-disubstituted bezene $-& 2+ 9= flavonoid
] kaempferol®ll rhamnose’} Ag= < & 3EE
2 A"tk PC-NMR spectrumol| A1 16.7 ppmel]
gt 7l 2] methylene carbon peakZ B £3}od, 70.9-
72.3 ppmAto] o} AkAe} A 3H methine peak”} 471
A= 102.0 ppmel] & 7119] anomeric carbon peak
7t B, i, 2% 21789) carbon peak® rhamnose
off feAdks 6709 peakE A LJ3bd, UR 1570¢]
carbon peak’} kaempferol®] carbon peaks} o
Argh patterng Ho)3L 147, C-3¢] carbon peak’} #]
AFE A #FE I QU Fof F/HE A Y
3t CE1S 5%3H4te 2 713 a) 8te] kaempferol
# L-rhamnoseE <13t th welA CE1L kaem-
pferol®] 39}9)l L-rhamnose”} o-A3-S sla g+ 3h
GEE AR 519 2V spectral data®} B
st A

CE2= &3 22 Mg-HCIr2Fol| 9jste] Halo
2 W= Zleg HBol flavonoid=AIUS & < 9
t}. CE2¢] 'H-NMR spectrum? CE1¢] 'H-NMR
 w$- FAREE patternd Eolr 21} aromatic
regionl|A= Bl &5 proton peakql & 6.81
(1H, d, /=8Hz), & 7.22(1H, dd, /=2, 8Hz), &
723 (1H, d, J=2Hz)®] peak’} 1,34-trisubstituted
benzene ¥f| 2]} proton peak patterng ERY o]
quercetin® 2 343515 th *C-NMR spectrumollA=
aliphatic region®|4] rhamnose®] 71213l peak”}
§ 16.7, 709, 71.0, 711, 72.3, 1025 ol T&EH
2 e} o]4ke] 'H-NMR 2 “C-NMR spectrum®)
AEZAD} CE2: quercitrin 3-O-o-L-rhamnoside®2
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HAEZRA I, spectral data® ¥F2| FH ]9} vw3le]
T4t

CE3S 23z dojg o flavonoid®el wh
Lo $A-S Jepfth 'H-NMR spectrume CE1
7 CE29} #AFSF patternS Yehiz glov} aro-
matic region®}A flavonoid®] B3l Felsk= pro-
ton peak’} & 6.85¢] 2HES] singletilo] F2xE|=
Ho® Ho} 1345 tetrasubstituted benzene ring®)
2418 484 rh PC-NMR spectrume] A+
§ 109.63 & 146.891 BEe] 2, 6, & 3, 54 1<l
3l two carbon peak’} FHEAFo] o|9} -2 AN
< FeiFa vk Wb CE32 5, 7, 3, 4,
5-pentahydroxy flavonol®ll rhamnose’t ZA%3g my-
ricetin-3-O-o-L-rhamnoside®2 28337 7% spec-
tral data® EFe] wHX 9} H|wate] AAsITH

CE4= 3METE FeCloll A4, flavonoiddsl ¥t
Sl %94 Jehidth. 'H-NMR spectrumol] A&
aliphatic region®l* 1709} rhamnosed] 71913}
proton peak (8 1.02, 3.52, 4.05, 5.66, 5.73)7} &
#H3, flavonoide] ARt 71918l= 2709] proton
peak (8 6.25, 6.47)7} J=2HzZ wm-coupling 3}
vt 53 7.14, 71590 242F 2HE9] singleto]
A ] o)F st flavonoid B3] 1, 3, 4, 5
tetrasubstituted benzene ringol! EAFHS AT 4
AL, A shbe galloyl groups] EA1E 42
4= Qlt}, o]9} 7+ Apae PC.NMR spectrumeilA]
T AT = Aok F, § 179, 706, 716, 728,
73.6, 9959 170¢} rhamnoseo]| 7]¢13}+= carbon
peak]ol|l aromatic regionolAl= EF 22719 car-
bon peak% muyricetin moietyell 7]918}= carbon
signal 15712 AP 1709 galloyl groupel &J&F
carhon peak [§ 10932 110.1(2C), 146.052
146.4(20), 121.5, 166.0(CO0)[o] Tz}, wahA
E 3 CE3 1h¢] galloyl groupe] esterd
et Aoz Az, AgRe CE4l oA rtha-
mnose2] anomeric carbon peak’} CE32] 27Xt}
41ppm ZAFCE shiftdt 3} rhamnose2] C-2°
carbon peak’} CE3°lA Kt} 154ppm A A
shiftdt 0= 8 rhamnose?] C291A= ZEAY,
'"H-NMR 2 ®C-NMR spectral dataS myricetin-3-
0-(2"-O-galloyl)-o-L-rhamnopyranoside - (desmanthin)”
o] FH A9} vlwate] AT

CESe A MH,0002 Eaj=on] FeClel
A, anisaldehyde AFAIFl] S8 eRf At
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'H-NMR spectrume 2.88, 3.109] methylene pro-
ton peak”} WEHIL o}52 7z} 553 oxygen bea-
ring methine proton peak®} couplingdl:Z AT}, I,
5539 methine proton peak: 5.142] methine
proton peak®} couplingdl] #2=o] -CH,-CH(O-)-
CH(0-)-¢] 5% =7} o438t} aromatic region®
A& 6.04, 6.08°1 A2 m-couplingdtil A& proton
peak7} Ztzh 1HE-9] doubleto] #2E3, 6.80,
6.88, 7.04°1 & couplingd} = proton peak’}
T=lo] BNl 1,3,4-trisubstituted benzene ring
o) A7} QAT E, 7.059 2HE9] singleto]
#F53 gk ®C-NMR spectrumo| A& aliphatic
region®}A] 1709 methylene peak(26.5), 2R 2+A
7} A%= methine peak(69.4, 77.9y7} BE=, 7
7Ne] sp2 carbon peak(95.4, 96.1, 109.7(2C), 1145,
115.3, 118.8)7 117¢] sp2 quartenary carbon peak
(119.0, 1215, 131.2, 138.8, 1454, 1455 (2C),
156.9, 157.4, 157.6, 166.1)7} F&A= o] 1719 fla-
van-3-ol# 1782} galloyl group®] EA|7} oA€ch,
ole] AAE FF3std CESE (-)-epicatechinol]
galloyl group®)] ester2$3 == FHEA, 'H-
NMR 2 “C-NMR spectral dataS FEZ¢] 9|9}
H]23ke] (-)-epicatechin 3-O-gallate”= AR 51th.

CE62 =34 iz FeClol A4S Yehch
'H-NMR spectrum® CE5¢} w9~ §-A}slc}. Aro-
matic region|A] CE5 oflA] #-2=|YY 1,3,4-trisub-
stituted benzene ring®ll 7]<138}d proton peak”’}
AR g3 thAlel] 2HES] singlet(S 6.66)°] T2
Hr} o= CE5 9] B#o| catechol¥o] ol py-
rogallolgre = @A AL ¢Jugch. “C.-NMR spec-
trumo M= CE591A #HZA=H z4z 2H #£9] sp2
carbon peak(d 109.8, 145.5)7} CE69A = 470
106.6, 110.0, 145.8, 146.1)7} ¥&)o] flavan-3-0l2)
B%o] pyrogallol2 =31, & 7)9] galloyl group©]
ester A3 SFER Y o|¥e] AAE F
§35lo] CE6= (-)-epigallocatechin-3-O-gallate” 2. 2
At ®Fe] FHAY 2% spectral data & W=
sl AL

CE72 WARTHH,0)2 FeClol Aoz @Ay
Atk 'H-NMR spectrum (Fig. 25 ¥ “C-NMR
spectrum (Fig. 26)2 w}-$- D=sled 17H9] carboxy
methyl peak[d 3.79(1H), 514, 166.7(13C)]& 2H®
9] singlet® 7.12) ¥ l2] ester carbon( 166.7)
% 6719 carbon peak(d 109.3(2C), 121.3, 1383
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B R R CES g
CEl ' H H H
CE2 OH H H CE6 OH
CE3 OH OH H
CE4 OH OH G o

HO
(20), 145.6)°] TAHh oPde] Z#AZ CE7 me-
thyl gallate® F38}3, FEZ7 2F COTLCE 4
Alsle] AR £ SFES 35, EE5 AR
artefactd 7FsAE SlE 2=, & 480 HSHH
FrEe sAlel diside £8A] 4t
Ea|® sEiE0| tyrosinase® M|En — ule)
sl ozRE ZeEld 84 22 2T phe-
nolic 8+8+&2 flavonol rhamnosides (CEl, 2, 3,
4) ¢} flavan-3-olF (CE5, 6) ¥ methyl gallate${t}.
olE 313E<] tyrosinaseol] et 24 4L kojic
acidE Pz E4= 3l A3 tH(Table. ).
Flavonol rhamnoside™o 1oiMe BRRe] =0
w} xpolE B = Bdlo| 14-disubstituted ben-
zene ring?! CElME 7o) &4¢ Vehlx] ot
©om catechol@?) CE2, pyrogallolgt¢] CE3¢lA+
CE2¢] ZFo] st 84& VERAIT 2+ pyrogallol
Tai)le IL. Inhibitory effects of the active compounds from

the Cercis. chinensis on the mushroom tyrosinase activity
in vitro

Comp. IC,,
No Comp. Name v aluess( M)

CE1 Kaempferol-S-Q—oc-L— 450<
rhamnopyranoside

CE2 Quercitrin 67

CE3 Myricetin-S-O-q-L- 150
rhamnopyranoside

CE4 Myricetin-3-0-(2'-O-galloyl)-o-L- 63
rhamnopyranoside (Desmanthin)

CE5  (-)-Epicatechin-3-O-gallate 92

Cf1 Catechin -10

CE6 (-)-Epigallocatechin-3-O-gallate 69

CE7 Methyl gallate 54

Cft2 Gallicacid 10

Cf.3  Kojic acid 9
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g2l CE33#} CE4ol4: galloyl group 3WH7} rha-
mnosedl| esterd¥ 3 U= CE49] 7397} oF 2ul
o] 7 84 HeRAIT

Flavan-3-ol moietyE 2zt CE5, CE62 7%l
ojME Bdlo) catecholS zH= CE5RT} pyro-
gallol¥-& Zk= CE60lM o 7k 84S Jepigic

AN BddERE Zejsled Bagh n) gl
= catechin®] 739 10 yME=oA 23|13 tyrosinase
A4S 50% Z7F NZATEY ey 848 moletyS
7¥2 CE5, CE67-% galloyl groupe] Zggo =M
tyrosinase2] 43-& HAEl Jom, o]H HF
CE33# CE49] H|ZAME 1= vt wehal
galloyl groupe tyrosinase@A] <lA)ol] #edsla ok
3 AZbET,

AR HACZRE EIHo) tyrosinase A &
Aol B3 o] 9= 315HE-2 th7l7} phenolic com-
poundi phenyl chromone®\} flavan 3-olF<] A

9= B3] resorcinold]S ZH e 3R] F&

o] g3, 2 9ol stilbeneAl 31HE, vanilyl alco-
hol#, isoflavonoid® So| €&A Uk,

ey B AES i) ERish Hie} 7o) fla-
vonol glycosideR = BAEZZA FH3| 7140l
AT AR EH ], ZpAA FHelA E2E e
Z+E flavonoid ol thet HEZ} o]FoAel & A
22 Algdt

2 =
TEAENA tyrosinaseB/dS AAFHE BES ©
A B3] Yl 58950 ZBAE| disl &
S @Ast, HE7IUREe] o B RE 7Ee] B4
E4E 9y, 12E 9 sk
1) 22 H 33580 125 2% spectral data 2

chemical reactiong %8+ Z}7Z} kaempferol-3-O-L-
rhamnoside, quercitrin, myricetin-3-O-L-rhamnoside,
myricetin-3-0-(2"-O-galloyl)- o L-rhamopyranoside(des-
manthin), (-)-epicatechin-3-O-gallate, (-)-epigallocat-
echin-3-O-gallate, methyl gallate=. A3},

2) Flavonol rhamnoside® 4= Bshe] 20
w2t EAe] xolE HY o™ catechol moietyE 2t
= CE2¢9] 7% 7P 73 2498 Jeidrh

403

3) B#o| pyrogallol®-g 7t= CE3, CE49 7%
galloyl groupe] A¥sla e CE4S] A97F 73t
25 eI

4) Flavan-3-olA1%¢] 33E9 A BE| pyro-
gallol moietyS ZH= CE6¢) catechol moietyS 7zt

= CEsRtt 733t 848 vehisic

5) Methyl gallate®] 75 $= gallic acid9} H| w5}
oFst &g VERARITH

Af At

2 Ave g 19983k 4T
A @A Z: 981-0716-122-1) Aol 2)5le]
FEen ol A=Yt
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