FARF=ITFSE S5FF % Nat Prod Res Dev 2021,33:1112-1120

LAME M AR S BB E S B S B 5 M5

}%jg—é\l,z’:%’ﬁ\ %%@172’5,PE{§%17275&%@1,2’]‘%13/J\\]11’274*’}m 5%172*

DM ERLR A A L2 R i R R S S
BN Th R B R AR S SRR, Bt 55001457 S BERFRE 255 B, BB 550025
o [ R B B AR IS T, R 650201 57 5 B BRI AR~ B, 57 BH 550081

(iNay

M

B B AN (Blumea balsamifera DC. ) H B2 B BOLHT R S  28 R BEH S AR HEAT T 0F9E . RIS
il 3% T BB 1 2707 0 , WA 3t L3R03 70 B4R ) 18 MU Wy, 3 Sl s o+ 7,37, 47 - = WU EEH EE 3R (1) 47, 5-
TRIE3T-T VIR (2) RBRRERT-HRE(3) R AE R (4) ((2R,3R)-3,3',5,7-PU R kA" AR R T S
(5) \(2R,3R) - M B R -T- K (6) MHEZ R (7) ARFZR(8) 2L (9) (S B (10) St A (11) 3-H
SR B R (12) (REARR (13) BERTRINMG (14) G A& M I (15) 2-58 564 ,6- SR L (16) \2,4- " F8 k-
6-HH AR AT (17) FHSR B (18) o HP b4y 10 .14 F118 i N LA & IR AE Y h 7 45 20, L &9 13
E UM SN A o3 B3 2 4303z I DPPH 3 K i 2 P i Ak A 70 e 22 12 S A i A 1 ik AL 5 ) B R S S8 A
P IR R 2, RIS 3 ~ 5.7 ~ 12 18 FERSRAHUAMNE , (LG 7.13 .14 116 17 A —5E 19 ik &R
BRI 1

KB LN B 5 — IS DU TNk 5 1 2 R D 1 35 4

HESESRI14.4 CERFRIRAD: A X EHS:1001-6880(2021)7-1112-09
DOI:10. 16333/j. 1001-6880. 2021. 7. 005

Study on the chemical constituents from the aerial parts of Blumea balsamifera
DC. and their antioxidant and tyrosinase inhibitory activities

ZHOU Li-giang' >, XIONG Yan'** ,CHEN Jun-lei'"” ,ZHANG Jia-yu'”> ,HAO Xiao-jiang'*** ,GU Wei'?"

'State Key Laboratory of Functions and Applications of Medicinal Plants ,Guizhou Medical University;
*The Key Laboratory of Chemisiry for Natural Products of Guizhou Province and Chinese Academy of Sciences ,
Guiyang 550014 ,China ;* Pharmacy School of Guizhou Medical University , Guiyang 550025 , China;* Kunming

Institute of Botany , Chinese Academy of Sciences , Kunming 650201 , China ;
> Guiyang vocational and Technical College of Nursing ,Guiyang 550081 , China

Abstract : To study the chemical constituents from the aerial parts of Blumea balsamifera DC. and their antioxidant and tyrosi-
nase inhibitory activities. Eighteen compounds were isolated and identified from the aerial part of Blumea balsamifera DC.
with various chromatographic techniques and spectroscopy methods, which were identified as 7,3",4’-trimethylquercetin (1),
4’ ,5-dihydroxy-3’,7-dimethoxyflavone (2),luteolin-7-methyl ether (3) ,rhamnetin (4), (2R,3R)-( +)-3,3",5,7-tetra-
hydroxy-4'-methoxydihydroflavone (5),(2R,3R)-( + )-7'-O-methyldihydroquercetin (6) ,quercetin (7) ,luteolin (8),eri-
odictyol (9),isohemiphloin (10) , isoquercetin (11) ,3-methoxyquercetin (12) , ursolic acid (13) , ursolic acid lactone
(14) , peroxyergosterol (15) ,2-hydroxy-4 ,6-dimethoxyacetophenone (16 ) ,2,4-dihydroxy-6-methoxyacetophenone (17) ,and
methyl 3 ,4-dihydroxyphenyl lactate (18). Among them,compounds 10,14 and 18 were isolated from genus Blumea for the
first time,and compound 13 was isolated from B. balsamifera for the first time. The antioxidant and anti-tyrosinase activities
of these compounds were screened by using the DPPH free radical method and colorimetric method with L-tyrosine as sub-

strat. The results showed that compounds 3-5,7-12 and 18 have strong antioxidant activities ,and compounds 7,13,14,16,17
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possessed certain tyrosinase inhibitory effects.

Key words : Blumea balsamifera ;flavonoid ; triterpenoids ; antioxidant activity ; tyrosinase inhibitory activity
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HITACHI =520 iR AH 2,35 4% ( Primaide, H 37 =8 £6 R
LW, BA) s AL FEAL £ RP-18 ( Merck 23 ],
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FErp i IR Y, P BEE1S BE & 4 13 (9. 4
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mL, 73k 4 N A H2H A(120 wL PBS) (25 X R
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30 ClEEAA I E S min, 5 SFLINA 0.5 mM £
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wEW1 WEKAK;ESI-MS: m/z 367.00 [ M
+Nal " ;4 F K CyH, 0,; UV(MeOH) A, (log
£)229(3.501),226(3.447),223(3.195) ;'H NMR
(600 MHz, CDCL, ) §:12.66 (1H, s, 5-OH), 7. 71
(1H,d,J = 2.0 Hz,H2"),7.68(1H,dd,J = 8.4,
2.0 Hz,H-6"),7.05(1H,d,J = 8.4 Hz,H-5") ,6.45
(1H,d,J = 2.2 Hz,H-8) ,6.36(1H,d,J = 2.2 Hz,
H-6),6.14 (1H,s,3-0OH) ,4.00 (3H,s,3'-0CH, ),
3.89(3H,s,4'-0CH,),3.87 (3H,s,7-OCH; ) ;" C
NMR ( 150 MHz, CDCl, ) §:156.0(C-2),138.9 ( C-
3),178.8(C4),162.0(C-5),97.9(C-6) ,165.5( C-
7),92.2(C-8),156.7(C9),106.0(C-10),122.7
(C-1"),122.4(C-6"),146.4 (C-3"),148.3(C4"),
110.9(C2"),114.6 (C-5"),60.2 (7-0CH, ) , 56. 1
(4'-0CH,) ,55.8 (3'-OCH; ) , LA b ik 1% il 5 ¢
TR 4 X IR AR — B I A1 R T,
3,47 - = H MR

Wwaw?2 HEBAE;ESI-MS: m/z 313.10 [ M-
H] ;70720 €, H,,04;UV(MeOH) A, (log £)220
(2.672) ;'H NMR (600 MHz,CDCl,)8:6.92(1H,s,
H-3),6.35(1H,d,J = 1.9 Hz,H-6) ,6.79(1H,d,J
= 1.9 Hz,H-8),7.58(1H,d,J = 10.0 Hz,H-2"),
6.94(1H,d,J = 8.3 Hz,H-5'),7.57(1H,s,H-6") ,
3.87(3H,s,0CH;),3.89 (3H,s, OCH, ) ;"” C NMR
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(150MHz, CDCl, ) §; 164.5 (C-2), 103.8 (C-3),
182.4(C4),157.8(C-5),98.5(C-6),165.6(C-7),
93.2(C-8),161.6(C9),105.1(C-10),121.7 ( C-
1'),110.6 (C2"), 151.5 (C-3"), 148.6 (C4"),
116.3(C-5"),121.0(C-6"),56.4 (-OCH, ) ,56.5 ( -
OCH;) o DA b 9 3 M 5 SC ik 4 38 A 1 e AR —
BN E G 2 B4, 5- 2R3 T- R
FETT

a3 EakR; ESI-MS.m/z 299. 00 [ M-
H],ﬁ}%iﬁj’\j C16H1206;UV(MCOH>)\max<10g 8)221
(2.886);'H NMR (600 MHz, DMSO-d, ) §: 12.97
(1H,s,-OH),7.43(2H, m,H-2",6"),6.89(1H,d,J
= 8.5 Hz,H-5") ,6.72(1H,s,H-3),6.70(1H,d, J
= 2.0 Hz,H-8),6.35(1H,d,J = 2.2 Hz,H-6),
3.85(3H,s,7-0CH,) ;" C NMR (150 MHz, DMSO-
d,)8:182.3(C4),165.6(C-2),164.7(C-7),161.7
(C-5),157.7(C9),150.3(C4"),146.2 (C-3"),
121.9(C-1"),119.6(C-6") ,116.4(C-5") ,114.0( C-
2'),105.1(C-10),103.6(C-3),98.4(C-6),93.0
(C-8),56.5(-0CH,), DL I I $c 4 5 Scmk'™ 4
TN REFEA — 30, L e B ) 3 AR R R -T-
FH ik

&4 HkER;ESI-MS.m/z 315. 10 [ M-
H] ;53 FR K C, H,0,;UV(MeOH) A, (log £)230
(10.000) ,226(3.732),222(3.622) ;'H NMR ( 600
MHz,DMSO-d, ) §:12.48(1H,s,-OH) ,7.73(1H,d,
J =2.1Hz,H2'),7.57(1H,dd,J = 8.5,2.2 Hz,
H-6"),6.89(1H,d,J = 8.0 Hz,H-5") ,6.68(1H,d,
J =2.0Hz,H8),6.33(1H,d,J = 2.2 Hz,H-6),
3.85(3H,s,7-0CH,) ;" C NMR (150 MHz, DMSO-
dg)8:176.4(C4),165.3(C-7),160.8(C-5),156.5
(C9),148.3(C4'),147.7(C2),145.6 (C-3"),
136.5(C-3),122.4(C-1"),120.5(C-6"),116.0( C-
2'),115.7(C-5"),104.5(C-10),97.9(C-6),92.3
(C-8),56.5(7-0CH,) . DL 3ot 5 3ok 4
T R A — B, N IL et 5 4 WRER

wEWS5 HafER; ESI-MS.m/z 317.00 [ M-
H] 3+ 8 CHLO05[all - 40 (c 0.001,
MeOH) ; UV (MeOH) A, (log £)230(3.751),226
(3.609),223(3.630);'H NMR (600 MHz, DMSO-
d,)8:11.90(1H,s,-OH) ,6.94 (1H,s, H-2"),6.93
(1H,d,J = 6.0 Hz,H-5") ,6.89(1H,dd,J = 8.4,
2.1 Hz,H-6"),5.92(1H,d,J = 2.1 Hz,H-8),5.88
(1H,d,J =2.1 Hz,H-6),5.80(1H,d,J = 6.2 Hz,

3-OH),5.03(1H,d,J = 11.1 Hz,H-=2) ,4.52(1H,
dd,J = 11.1,3.8 Hz, H3),3.78 (3H, s, 4'-
OCH,) ;" C NMR (150 MHz, DMSO-d,)8:198. 1 ( C-
4),167.3(C-5),163.8(C9),163.0(C-7),148.5
(C4'),146.7(C-3"),130.2(C-1"),119.7(C-2"),
115.6(C-6"),112.2(C-5"),100.9(C-10) ,96.5( C-
8),95.5(C6),83.3(C2),72.0(C-3),56.1(4'-
OCH;) o LA b 33 B4 5 Sc ik 4530 xoh B AR —
HHEHEEGY S S (2R,3R)-3,37,5,7-DU%%
Fe-4'-H S TR

EaW 6 I [ k; ESI-MS: m/z
317.00 [M-H] ;43 F= K C, H,0,;[ ]} - 136(c
0.001, MeOH ); UV ( MeOH ) A, (log &) 230
(3.876),228 (3.870),226 (3.675) ,'H NMR ( 600
MHz, (CD,),C0)8:7.10(1H,d,J = 1.9 Hz, H-
2'),7.02 (1H,dd,J = 8.3,1.9 Hz, H6'),6.98
(IH,d,J = 8.3 Hz,H-5"),6.01(1H,d,J = 1.9
Hz,H-8),5.98(1H,d,J = 1.9 Hz,H-6) ,5.06(1H,
d,J = 11.5 Hz,H-2) ,4.63(1H,d,J = 11.5 Hz,H-
3),3.88 (3H, s, 7-OCH; ) ;" C NMR ( 150 MHz,
(CD,),C0)8:197.2(C4),167.2(C-7),164.0( C-
9'),163.2(C-5),148.0(C4") ,146.4(C-3"),130.2
(C-1'),119.6(C-6"),114.6 (C2"),111.2(C-5"),
100.6(C-10),96.3(C-8),95.2(C-6),83.5(C-2),
72.2(C-3),55.5(4'-0CH, ) ., D b it B4 5 3¢
TR o R A — B, DR E A 6 9 (2R,
3R) - A M R -T-H

wEMT WA ESI-MS: m/z 301. 00 [ M-
H] 5537k CsH,,0,;UV(MeOH) A, (log £)223
(3.096) ;'H NMR (600 MHz,DMSO-d, )§:7. 67(1H,
d,J = 2.3 Hz,H-2"),7.54(1H,dd,J = 8.5,2.3
Hz,H-6'),6.88 (1H,d,J = 8.4 Hz,H-5'),6.4
(IH,d,J = 2.0 Hz,H-8),6.19(1H,d,J = 2.0
Hz,H-6) ;" C NMR (150 MHz,DMSO-d, )8:176. 3( C-
4),164.4(C-7),161.2(C-5),156.6 (C9),148.2
(C4"),147.3(C-2),145.5(C-3"),122.4(C-1"),
120.5(C-6") ,116.1(C-2"),115.5(C-5"),103. 4( C-
10),98.7(C-6),93.8 (C-8) . I I U % %04 5 3¢
Bk R X B A — B, P S E A BS T R

wEwms WK ;ESI-MS:m/z 285.00 [ M-
H] 50530k C5H,,04;UV(MeOH) A, (log £)229
(4.129),226 (3.703),223(3.508) ;'H NMR ( 600
MHz,DMSO-d, ) §:12.97 (1H,s,5-0OH) ,7.41 (1H,
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dd,] = 8.1,2.0 Hz,H-6"),7.39(1H,d,J = 2.0
Hz,H2'),6.89 (1H,d,J = 8.1 Hz, H-5'),6.66
(1H,s,H-3),6.44(1H,d,J = 2.2 Hz,H-8),6. 19
(1H,d,J = 2.2 Hz,H-6) ;" C NMR (150 MHz, DM-
SO-d,)5:182.1(C4),164.6(C-7),164.4(C-2),
161.9(C9),157.8(C4"),150.2(C-9),146.2( C-
3),122.0 (C-1"), 119.5 (C-6"), 116.5 ( C-5"),
113.8(C2"),104.2(C-10),103.3(C-3),99.3(C-
6),94.3(C-8) ., LAt 5 Scilik' ™ i xof 1R
FA—F HISE G 8 WARBRIER

WwEW A ; ESI-MS . m/z 287.00 [ M-
HJ,ﬁj\¥itﬂ‘7 Cis Hyp Og [01]34 - 96 (¢ 0.001,
MeOH) ; UV (MeOH) A, (log &) 229 (3.332),226
(3.256),223(2.851);'H NMR (400 MHz, DMSO-
d,)8:6.88 (1H, s, H-2') ,6.75 (2H, s, H5",6"),
5.88(2H,s,H-6,8),5.36 (1H,dd,J = 12.5,2.9
Hz,H-2),3.17(1H,dd,J = 18.2,12.5 Hz,H3a),
2.67(1H,dd,J = 17.1,3.0 Hz, H-3B);"” C NMR
(100 MHz, DMSO-d, ) §:196.4 (C4) ,166.7(C-7),
163.5(C-5),162.9(C9),145.8(C4"),145.2(C-
3'),129.5 (C-1"), 118.0 (C-6"), 115.4 (C-5"),
114.4(C-2"),101.8 (C-10),95.8 (C6),95.0 ( C-
8),78.5(C2),42.1(C-3), LI Fikik%h 5 X
HRE R o IR A — L, I S E AL S 9 N
[/}

wE&W 10 JCE IR K, ESI-MS: m/z 457. 20
[M+Na]" ;50 FRX K CyHy 045 [l +24 (e
0.001, MeOH ); UV ( MeOH ) A, (log &) 290
(1.032),218(1.912) ;'H NMR (600 MHz, CD,0D)
5:7.38(2H,d,J = 8.6 Hz,H-2',6"),6.84(2H,d,J
= 8.6 Hz,H-3",5"),5.99(1H,d,J = 3.2 Hz, H-
6),5.38(1H, m,H-2),4.80(1H,dd,J = 9.8,3.2
Hz,H-1"") ,4.08(1H,m,H-6"'b) ,3. 88(1H,m,H-6""
a),3.31-3.74(4H,m ,H2"" 3" 4" 5'") ,3.06(1H,
m,H-3a) ,2.76 (1H,dd,J = 17.0,2.9 Hz,H-3b);
“C NMR (150 MHz, CD,0D)§:197.2(C4),171.7
(C-7),165.8(C-5),163.6 (C9),157.4(C4"),
130.0(C-1"),127.7(C2",6"),115.0(C-3",5"),
104.2(C-8),102.2(C-10),95.8 (C-6),81.0 ( C-
57),78.9(C2),78.6 (C-3""),74.0(C-1"") ,71.3
(C4'"),70.5(C-2""),60.2(C-6"") ,42.9(C-3), Lk
R Sk R o IR AR — B, D e
G4 10 2 52 B et

wEW 11 kK ESI-MS:m/z 487.30 [ M

+Na]* ;507 H Cy, HyOp,; UV (MeOH) A, (log
£)222(2.942);'H NMR (600 MHz, DMSO-d, ) &:
7.60(1H,d,J = 1.7 Hz,H2"),7.56 (1H,dd,J =
8.4,2.0 Hz,H-6") ,6.85(1H,d,J = 8.4 Hz,H-5"),
6.43(1H,s,H-8),6.21 (1H,s,H-6),5.43(1H,d,J
= 7.4 Hz,H-1""),3.10 ~3. 61 (6H,m,H-sugar) ;" C
NMR (150 MHz,DMSO0-d,)8:177.8(C4) ,165.4( C-
7),161.5(C-5),156.8(C9),156.6 (C-2),149.2
(C4"),145.5(C-3"),133.7(C-3),121.9(C-1"),
121.5(C-6") ,116.7(C-5") ,115.8(C-2") ,104. 1( C-
10),101.4 (C-1""),99.3(C-6),94.1(C-8),78.0
(C-3""),76.9(C-5""),74.5(C2""),70.3(C4""),
61.3(C-6"") o DAL i ot 5 Sk 41 1 X e 2
A—F, IS E G 11 S SRt

LEW 12 RE AN K ; ESI-MS: m/z 315.00
[M-H]"; 5013 4 CgH, 0,5 UV (MeOH) A, (log
£)231(4.147),228(3.873),226(3.649) ;'H NMR
(600 MHz, DMSO-d, ) 8:3.77 (3H, s, OCH, ), 6. 19
(1H,d,J = 2.0 Hz,H6),6.40(1H,d,J = 1.5
Hz,H-8),6.91 (1H,d,J = 8.5 Hz, H-5'),7.43
(1H,dd,J = 2.5,8.5 Hz,H-6"),7.54(1H,d,J =
2.5 Hz,H-=2") ;" C NMR (150 MHz,DMSO-d,)§:60. 1
(OCH;),94.1(C-8),99.0(C-6),104.6 (C-10),
115.9(C-2"),116.2(C-5"),121.1(C-6") ,121. 2( C-
1'),138.1(C-3),145.7(C-3"),149.2(C4") ,156. 1
(C2),156.8(C9),161.7(C-5),164.7 (C-7),
178.4(C4,C=0), LI F I8 5 ek Hasx i
FEA—F, IS e S 12 o 3- WA R

WwaEW13 [l A ESI-MS: m/z 479.40 [M
+Nal "3 073k CuHgO, 5 [ als +48(c 0.001,
MeOH) ;'H NMR (600 MHz, DMSO-d,)§:5.12(1H,
t,] = 3.4 Hz,H-12),4.32(1H,d,J = 4.6 Hz,
-OH),3.00 (1H, m,H-3),2.10(1H,d,J = 11.3
Hz,H-18),1.91(1H,dd,J = 13.4,4.1 Hz,H-11),
1.42~1.59(11H,m,H-1,2,6a,9,16,20,22) ,1.25
~1.33(6H,m,H-6b,7,19,21),1.04(3H,s,H-27),
0.94 ~1.01(2H,m,H-15),0.91(3H,s,H-30) ,0. 90
(3H,s,H-23),0.87(3H,s,H-25),0.81(3H,d,J =
6.4 Hz,H-29),0.75(3H,s,H-26),0.68 (3H, s, H-
24),0.67(1H,s,H-5) ;" C NMR (150 MHz, DMSO-
dy)5:178.8(C-28),138.7(C-13),125.1(C-12),
77.3(C-3),55.2(C-5),52.8(C-18),47.5(C9),
42.1(C-14),39.6(C-8),39.0(C-20),38.9(C-19,
20),38.9(C4),38.7(C-1),37.0(C-10),36. 8 ( C-



Vol. 33

ARV S M o o 0 94

FAUAE A 5 T R R 1 YR 7Y 1117

22),33.2(C-15),30.7(C-7),28.7(C-23),28.0( C-
21),27.4(C-2),24.3(C-11),23.7(C-27),23.3(C-
16),21.6(C-30),18.5(C-6),17.5(C-29) ,17. 4( C-
24),16.6(C25),15.7(C26) . LI I ¥ i K7
B X REEA — B, IS e &9 13 S RER TR .
& 14 TR Y ; ESI-MS . m/z 477. 20
[M + Na]+;§i}'¥ﬁﬂ‘7 C30H4603; [aﬁ;‘ +4O<C
0.001,MeOH) ;'H NMR (600 MHz, CDCl, ) §:5.9
(1H,d,J = 10.4 Hz,H-11),5.54 (1H,dd, J =
10.3,3.2 Hz,H-12),3.23(1H,dd,J = 11.6,4.8
Hz,H-3),2.14(1H, m,H-16a),1.97(1H,s,H9),
1.86(1H, m,H-1a),1.68 ~1.82(5H, m, H-7, 19,
22),1.28 ~1.65(9H, m,H-2,6,15a,16b,18,21)
1.22(1H,m,H-15b),1. 18(3H,s,H27),1.07 (3H,
s,H-29),1.01(3H,d,J = 6.2 Hz,H-30),0.99 ~
1.04(4H,m,H-1b,23),0.95(3H,d,J = 6.2 Hz,H-
26),0.93(3H,s,H25),0.88 (1H, m, H20) ,0. 80
(3H,s,H-24),0.76 (1H,dd,J = 12.0,2.3 Hz,H-
5);” C NMR (150 MHz, CDCI,) §:180.0 ( C-28),
133.5(C-11),128.8(C-12),89.7(C-13),78.8 (C-
3),60.6(C-18),54.8(C-5),53.0(C9),45.1(C-
17) ,41.9(C-14) ,41.7(C-8) ,40.3(C-20),38.9(C-
4),38.3(C-1),38.1(C-19),36.4(C-10),31.3(C-
22),31.2(C-7),30.8(C-21),27.8(C-23),27.0( C-
2),25.5(C-15),22.8(C-16),19.2(C-25),18.9( C-
26),17.9(C-30),17.8(C-29),17.7(C-6) ,16. 1 ( C-
27),14.9(C24) , DAL P il 8 5 3k 4w %t
MR — 3, N LS e b 5 14 S RESR TR T
wEW15 HEFEK; ESI-MS:m/z 451.20 [M
+Na | +,ﬁi}’¥itj7 C28H44O3;[01]%)4 - 40(c0.001,
MeOH) ,'H NMR (600 MHz,CDCl,)8:6.52(1H,d,J
= 8.5 Hz,H-7),6.25(1H,d,J = 8.5 Hz,H-6),
5.25(1H, m,H22),5.16 (1H,dd,J = 15.2,8.6
Hz,H-23),3.99(1H,m,H-3),1.01(3H,d,J = 6.6
Hz,H-21),0.92(3H,d,J = 6.8 Hz, H-28),0.90
(3H,s,H-19),0.88 (3H,d,J = 5.0 Hz, H27),
0.85(3H,d,J = 1.5 Hz, H26),0.83 (3H, s, H-
18);”C NMR (150 MHz, CDCl, ) 8:135.4(C-22),
135.2(C-7),132.3(C23),130.8(C-6),82.2(C-
8),79(C-5),66.5(C-3),56.2(C-17),51.7(C9),
51.1(C4),44.6(C-13) ,42.8(C-24),39.7(C=20),
39.3(C-12),37.0(C-1),36.9(C-14) ,34.7(C-10) ,
33.1(C-25),30.1(C-2),28.7(C-16) ,23.4(C-15),
20.9(C-11),20.6 (C26),20.0(C27),19.7 ( C-

21),18.2(C-19),17.6(C-28),12.9(C-18), L) I+
e TR SOk R X IR AR — B, PRI S e AL
G 15 it S A

EW16 HEK K ESI-MS:m/z219.10 [M
+Nal* ;4 7=k CyH,0,;'H NMR (400 MHz,
CDCL,)5:14.04(1H,s,-OH) ,6.05(1H,d,J = 2.3
Hz,H-3),5.91(1H,d,J = 2.3 Hz,H-5),3.85(3H,
s,4-0CH, ), 3.82 (3H, s, 6-OCH, ), 2.61 (3H, s,
-COCH,) ;"”C NMR(100 MHz,CDCl;)§:203.1(C =
0),167.5(C4),166.0(C-6),162.8(C-2),105.9
(C-1),93.4(C-3),90.7(C-5),55.5(-OCH, ) ,32.9
(-COCH,) o DAL 3 M 5 Sk > i o JR A
—E I EL A Y 16 y 2-F2 564, 6- T H A It
AR

w&w 17 [ AKR; ESI-MS: m/z 181. 10
[M-H] ;/F= 0 C,H,,0,;'H NMR (600 MHz, DM-
S0-d;)8:13.83 (br s,-OH) ,5.97 (1H,d,J = 2.2
Hz,H-5),5.86(1H,d,J = 2.2 Hz,H-3),3.8(3H,
s,-OCH,) ,2.52(3H,s,-CH,;) ;" C NMR (150 MHz,
DMSO0-d,)5:202.7(C =0),166.8(C-2),165.6( C-
4),163.8(C-6),105.0(C-1),96.0(C-3),91.7(C-
5),56.3(-0CH,),33.0(-CH, ), DL ks 5
SCHRE" AR o B EA — B, SO LA 17 2,
4- T H-6- AR LT

wE&EW 18 LIk Y; ESI-MS: m/z 235. 10
[M+Na]*;/F5k €, H,,0,;'H NMR (600 MHz,
(CD,),C0)8:6.76 (1H,d,J = 2.0 Hz,H-2),6.72
(1H,d,J = 8.0 Hz,H-5),6.57(1H,dd,J = 8.1,
2.2 Hz, H6),4.31 (1H, m, H-8),3.67 (3H, s,
-OCH,),2.91 (1H,dd,J = 13.8,4.9 Hz, H7a),
2.78(1H,dd,J = 13.9,7.3 Hz, H-7b) ;" C NMR
(150 MHz, (CD,),C0)58:174.1(C-9) ,144.7(C-3),
143.7(C4),129.0(C-1),120.8(C-6),116.8 (C-
2),114.9(C-5),71.9(C-8),51.1 (-OCH, ) , 40.0
(C-7) o LA 3 3 500 5 SOk 3 28 6 e 2 AR —
B, RS EAEY 18 HASET R,
2.2 HEYRELEEFIEER

HI DPPH 3 X6F DA SE A0 75 b 138 49 4 25 45 21 Y
18 MU W RSN SE A TR T A T, NFR 1 mh
AAEH AW 3 ~5.7 ~12 18 7£ 100 pg/mL 1)
W JE TN WIS R Y KT 50% , 2 B #84F-Y DP-
PH [ 2GR EE 1. i — 2 It it A sie s
YRy ICfH, &5 KR, (b & 4 BT & AL T i
B, HIC, = 0.335 £0.199 peg/mL, 5 B 25 484
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% C 1 1C4, (0. 155

+ 0.030 pg/mL) {EH NI

A YA R ST BEXT DPPH [ ph B 5 BRI 1 9 32
ﬂ[ﬁlﬂﬂlﬁl Lo A5 3 ~5.7 ~12 %f DPPH [ i %
AE ) S JE A IE Y RO R R

2.3 UEYBRERERHD TS EIFELS

OH O

1 R;=OH R,=OCH; R3=H
2 Ry=H R;=OCH3; R;=H
3 Ri=H R;=OCH; Rs=H
4 Ry=OH R,=OCH; Ry=H
7 R=OH R;=OH  Rs=H
8 Ri=H R,;=OH  Rs=H
11 R;=0-Glu R,=OH Ry=H
12 R;=0CH; R,=OH Rs=H

R4=OCH; Rs=OCHj
R4=OCH; Rs=OH
R=OH Rs=OH
R=OH Rs=OH
R=OH Rs=OH
R=OH Rs=OH
R;=OH Rs=OH
R=OH Rs=OH

1
Fig. 1

JFH s S R Bl AL 7 i 2 1 (L-DOPA) %Mti_%

b M B A A o B VR B R B i g . (HAR S
Yy 18 X} DPPH [ th FLyE BRAE 1 5 Wk A Bl IE (1)
BUOCER, TEFE MR BN 123 pg/mL B, 410 il 3R f5
K ,ik%5]93.189%

5 Ry=OH R,=OH Ry=H R,=OH Rs=OCHj
6 Ry=OH R,=OCH;R;=H R,=OH Rs=OH
9 Ry=H-H R=OH Ry=H R,=OH Rs=OH
10 Rj=H-H R;=OH Ry=GluR;=H Rs=OH

wEW1~18 BEEH

Structures of compounds 1-18

HEAT PRGN it R A0 T 50 356 P ) T , A 2 v ]
LI 597,13 .14 16 17 75 100 pg/mL Y9

AITTERT N IEAN T 3t B3Ry B A A 18 Mk BT R B OB R M R e . e — 2D
%1 DPPH BB EBRAENIRE (v £5,n=3)
Table 1  Screening of DPPH radical scavenging activity(; +s,n=3)
it K ICy
Compound Scavenging rate( % ) (pg/mL)
1 17.26 -
2 20. 19 -
3 59.15 3.111 £1.286
4 96. 66 0.335 +0. 199
5 65.72 27.604 +4.235
6 22.15 -
7 95.19 0.529 £0. 047
8 94.92 0. 837 +0. 086
9 96. 09 0.936 £0. 085
10 67. 83 4.773 £0. 176
11 67. 86 4.125 £0.315
12 93.27 0.636 +0.012
13 15. 64 -
14 23.78 -
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2:5% 1( Continued Tab. 1)

aw THERAR ICso
Compound Scavenging rate( % ) (wg/mL)
15 -
16 27.04 -
17 -
18 79. 38 >100. 000
Ve* 97. 82 0.155 £0.03
" BT AR
Note; " Positive control.
120 3 100
—— S
< 10 s S
e -7 g
RE ® —3 # 3 ——7
S ——0 EL e —%-13
) —*-10 = —-o-14
=5 =11 WE 40 ——16
=8 W ——12 gﬁ ‘o ——17
z =18 ko2 —0— Kojic acid
& 20 & Ve é =
>
0 S0
0 20 40 60 80 100 120 0 20 40 60 80 100 120
ERRE BRIRE

Sample concentration (ug/mL)

B2 AEREFERIT DPPH iEkRE
Fig. 2 Effects of different concentration samples

on DPPH radical scavenging activity

£2 BEEEBEMEFEMEIEIE(x+s,n=3)

Table 2 Screening of tyrosinase inhibitory activity(; +s,n=3)

RS e

L& A
Compound nnbition yate (pg/ml)
(100 pg/mlL) (%)

1 47.16 -
2 11.94 -
3 33.07 -
4 34.24 -
5 49. 51 -
6 40. 11 -
7 87.08 20.973 £3.219
8 21.51 -
9 24. 85 -
10 36. 59 -
11 7.24 -
12 14. 28 -
13 68. 29 83.479 £2.925
14 77. 69 63.711 =1.799
15 31. 64 -
16 63.95 34.008 +1. 671
17 61. 37 27.744 +1.923
18 35.42 -

2 Kojic acid * 93.95 9.074 £0. 837

e BHPER IR

Note: * Positive control.

Sample concentration (ug/mL)

3 AERE R G X R S ERE R D 14
Fig.3 Effects of different concentration samples on

tyrosinase inhibitory activity

XA AW 1C [, 5 R B LB T 1R AR
R PR A 4, L 1G5 fH  20.973 £3.219 pg/
mL, LA YA [ J5 £k 3 X % R 90 7 50 3 1 1
EmmE 2 FioR A 7.13 .14 16 17 Xt A jiE L
EL 1) 7 e 3 5 I 1) K0 R, 3% P HL s iR
0390 3 1 B o S 0 o e R B A R R TG R
3 it

AR SC AL B | i I AT ) 35 2 P A T %
P PABIESE o ARF5E2 A €0 33 T- B S 0 i
B B 18 MM A, Hrh kA4 10
14 118 A E WM LN @ ka4 b oy B AR 8, k&
7/ N =R L K R X = S PR & S 7 e
RIAE 3 ~5.7 ~12 18 F I BR %) DPPH H
M SETEBRAE ST LA 7 13 14 16 17 75 547 (1) i
FRRBHDHIFITEYE . 4558 WoRib A9/ DPPH A
FETE PR BE 7 5 i R D 1 7009 M 1 SR R K,
HAEAY T 76 W RS2 50 03 b ¥y R B AF 1 T
P, ARV HLA 75 2 — 2P 1 F 5. B 2S 1k
B — AR PR, Wt R KRR R
R Z RIS Y RA RN A . A
PR HGE A 3 ~5.7 ~9 .11 ~13 Aifk 54 18 H
ATBHR Y DPPH [ i BT BRAE 2% . A o
LAY 4.5 .7 13 ELAT B G 0 i v il 1 00 ol 1
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2200 SH e T 0o T 22 1 il 4 30 40 10 P A TR AR
i, ARSCRGHA R SCNE P AP T T o8
alifl,, IFEE R Sl G W HEAT T Bt S 1 R 22 TR il
T TE TS W 58 45 R o SN AR IR — A
0 SR S R O o) T ) I PR AR TR AR A
FHE SCRE , LR ST A8 AR 68 3R e 1 B ik
P TR H AL ™ S ST I T R FH A — 2 JEL
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