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Activity-guided Isolation of Mushroom Tyrosinase Inhibitors
from the Flower of Forsythia suspensa
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Abstract : This is the first time to investigate the chemical constitutes of Forsythia suspensa flower for tyrosinase-inhibi-
tion activity. First, different organs (flower, léaf, green' Forsythiae Fructus and ripe Forsythiae Fructus) of F. suspensa
were tested for the tyrosinase-inhibition activity ,and the F. suspensa flower showed concentration-dependent on the inhi-
bition of tyrosinase activity. Second , different extracts.of F. suspensa flower were also tested for the tyrosinase-inhibition
activity ,and the 95% ethanol extract displayed the best inhibition of tyrosinase activity. Then, five compounds were ob-
tained from 95% ethanol extract by the activity-guided isolation method ,and their structures were identified as forsythia-
side A (1) ,rutin (2) /("+")-pinoresinol-8-D-glucoside (3), ( + )-pinoresinol monomethyl ether B8-D-glucoside (4)
and ( + ) -phillyrin (5) ,while compound 4was reported for the first time from F. suspensa flower. Four of them showed
weak inhibition activity against tyrosinase but displayed obvious synergistic effect. The results implied that the 5 com-
pounds were most likely to be the chemical substance foundation of the whitening effect of F. suspensa flower and its in-
hibitory effect was possibly produced by synergistic effect.
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Table 1 ~ Enzyme reaction system
%5 4151 AL WG BE{E
Number Groups Reaction system Absorbance value
! ZE X e PBS + ¥R + Wi + Y A
Blank PBS + Solvent + Enzyme + Substrate
) 4R PBS + Wil + JicH .
Background PBS + Solvent + Substrate
3 LR PBS + Wi + FEdh +IEY C
Test'sample PBS + Enzyme + Sample + Substrate
4 HiEA PBS + #Ehn + IEY D
Background PBS + Solvent + Sample + Substrate
x2 BEEREIDEEESSERMER
Table 2 Reaction system of inhibitory effect on tyrosinase
Hy) FAAL SN WG BE{E
Groups Reaction system Absorbance value
23 AN IR 80 wL PBS + 50 wLi&H] + 50 wL i (120 U/mlL) A
Blank 80 nL PBS + 50 pL Solvent + 50 pL TYR (120 U/mL)
Jemy 130 wL PBS + 50 pL % #] B
Background 130 pL PBS + 50 pL Solvent
ST H 80 wL PBS + 50 wL fiff + 50 pL k&4 C
Test sample 80 nL PBS + 50 pL TYR (120 U/mL) + 50 pL Sample
Pe o 130 wL PBS + 50 pLALf b
Background 130 pL PBS + 50 pL Sample

T AL BP0 PBS B 15% DMSO(PBS) ¥ »
Note : Solvent was PBS or 15% DMSO (PBS).
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Fig. 1  Tyrosinase inhibition rate by the water extracts of dif-
ferent organs of K. suspensa and arbutin at different

concentrations
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Fig. 2 Tyrosinase inhibition rate of the different fractions of
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3.26 ~3.66 (6H,m, H2" ~ H-6"),3.76 (3H,s,
OMe),3.75 (3H,s,OMe);"” C NMR (CD,0D, 100
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149.2 (C3"),147.5 (C4,4"),116.3 (C-5"),
120.2 (C-6'),87.5 (C-7'),55.4 (C-8'),102.8 (C-
1"),75.0 (C2"),77.9 (C3"),71.4 (C4"),78.2
(C-5"),62.6 (C-6"),56.6 (OMe),56.9 (OMe) .
AE et ek ol — 3, ik i e LA 3
YE R (+)-PA s Z-B-D-# 4G B (( + ) -Pinores-
inol-B-D-glucoside )

WEW4 FEORA; ¥ i 534.5;'"H NMR:
(CD,0D,400 MHz) : 6 6.94 (1H,d,J =1.5 Hz, H-
2),6.77 (1H,d,J=8.0 Hz,H-5),6.80 (1H,dd,J
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refluxed
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&3
Fig. 3

=8.0,1.5 Hz, H-6),4.70 (1H,d,J = 4.5 Hz, H-
7).,7.02 (1H,d,J=1.5 Hz,H2') 7. 14 (1H,d,J =
8.0 Hz,H-5'),6.91 (1H,dd,J=1.5,8.0 Hz, H-
6'),4.75 (1H,d,J =4.0 Hz, H7'),3. 12~ 3. 15
(2H,m,H-8,8"),4.88 (1H,d,J =8.0 Hz, H-17) ,
3.23 ~3.64 (6H, m, H2" ~ H-6"),3.85 ~ 3.86
(9H,s,3 x OMe) ;" C NMR ( CD,0D, 100.MHz) : 8
136.6 (C-1),110.1 (C-2) ,150. 17(C-3),149.3 (C-
4).117.6 (C5),119.2 (C6.6") .86.3 (C-7).54.7
(C8,8),72.1 (G9,9),134.1 (C-1"),110.7 (C-
2').149.7 (C-3')3446.6. (C4'),120.0 (C-5'),
86.5 (C-7') 1023 (C-1")974.0 (C2"),78.2 (C-
3"),70..5 (C4),78.6 (C-5"),61.8 (C-6"),56.1
(OMé'x2),56.3 (OMe) . LI _F¥OdE 5 Scik™ ) 45
H—EC LA E G ) 4 % (+)-H R IR
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ther-8-D-glucoside)
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Hz,H2).7.24 (1H,d,J =8.4 Hz,H-5),7.01 (1
H.dd,J=8.4,1.8 Hz,H6),4.56 (1H,d,J =6.8
Hz,H-7),4.24 (1H, m, H9a),3.97 (1H, m, H-
9b),7.09 (1H,brs,H-2"),7.02 (1H,d,J=8.0 Hz,
H-5"),7.02 (1H, overlapped, H-6") ,4.96 (1H, m,

il # HPLC
Sephadex LH-20 column chromatography
HPLC semi-preparation

compound3 _compound4 compound 5

EAEI R SRS ER S D B REE

Isolation scheme for the inhibitory compound from F. suspensa flower

H-7"),3.35 (1H,m,H9’a),3.88 (1H,m,H-9'b),
4,98 (1H,d,J =7.8 Hz,H-1"),3.48 ~3.78 (6H,
m,H2" ~ H-6"),3.96 (3H,s,0Me),3.93 (3H,s,
OMe),3.92 (3H,s,OMe);"” C NMR (CD,0D, 100
MHz) :8 136.7 (C-1),110.7 (C-2),150.2 (C-3),
146.8 (C4),117.5 (C-5),119.5 (C-6),88.3 (C-
7),55.1 (C8),71.5 (C9),131.6 (C-1"),109. 8
(C2'),149.4 (C3"),148.7 (C4'),111.9 (C-
5'),118.5 (C-6"),82.7 (C-7"),50.6 (C-8"),102. 4
(C-1"),74.0 (C-2"),76.9 (C-3"),70.6 (C4"),
62.0 (C-6"),56.4 (OMe),56.2 (OMe x2), VI I
B 5 ScHk P R — 5, N IR E LA 5 K E
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WAV Z BAEAEFEER . Rt 4 eGP tT
PAEE BT, 45 58 (W3R 4) IESE T X A MME &)
FELE BB W R R, A6 0 PR 9 4045 O 1) 400 il 7%



Vol. 29

P96 945 - 1AL T ) T SR AT P S 23 TS 1693

P4 B = (TR B R 0. 625 mg/mL B, 1 il %
4500 53.6% 24.2% 17.7% .35.3% .51.9% .
21.1%) .
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Table 3~ The ICy, values of four compounds from F. suspensa

flower against mushroom tyrosinase

v
‘#Du 1C5y (mg/mL)
Samples

(+) -HANE-B-D- AR
( + ) -Pinoresinolmonomethyl ether B-D-glucoside
HEEBET A
Forsythiaside A
( + ) -Phillyrin
T
Rutin
Arbutin

>10

>2.5

>2.5

x4 4 MULEWINHEE S BREEE N EMER
Synergistic effect of four compounds for thetyrosina-

Table 4
seinhibition activity (at 0. 625 mg/mL)

G M=
Samples Inhibition (% )
P.g 6.85 = 1.9
F 28.8 +3.3
P A
R _
P.g + P 24.2 = 4.0
P.g + R 17.7 £ 1.1
P.g+F 53.6 + 0.8
F+P 51.9 = 1.7
F + R 35.3 £ 2.8
P + R 21.1 = 4.0
A 34.0 £ 7.0

P go( +) -FAAR-B-D-AFZ T 1 IR AP R
T AR

Note:P<g: ('+ ) -Pinoresinol monomethyl ether 8-D-glucoside ; F; Forsyth-
iaside A;P.('+ )-Phillyrin;R:Rutin; A ; Arbutin.
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HS PRI PRI o [ A, DA 32 8 R 8 45 31 14 410 il
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Moot ity R BLAT R L A4 O P I, D 1 Y 3
FEGRAY T R R U TR A . ARTTERIA L
AL SEAET P 1) 73 B o A TP AL B TR A,
ARBE A LG A 3 A BRI — 2P TR AT
Fto
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