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FANANFZL AR F M E GSP - FL %t Melan —a 200l N 2 & 24T Y a 8RR GSP & GSP - FL 3 A8 RIFH AN FT R .5 GSP 1t
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Antioxidation and Inhibition of Tyrosinase Activity of Grape Seed Proanthocyanidins and

Their Flexible Nano — Liposomes
DOU Chen'?,DING Xiong'?,PAN Rui'?,ZHAO Shenglan'?,CHENG Xin'-*?
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Abstract: Objective To investigate the antioxidation activity of grape seed proanthocyanidins (GSP),their flexible nano — liposomes
(GSP - FL),and their effects on the activity of tyrosinase. Methods The scavenging rates of GSP and GSP - FL on the free
radicals such as 1,1 - diphenyl — 2 — picrylhydrazyl (DPPH),2,2’ - azino — bis (3 — ethylbenzothiazoline — 6 — sulfonic acid) ,that was
ABTS, 2 - phenyl - 4,4,5,5 — tetramethylimidazoline — 1 — oxyl = 3 — oxide (PTIO) and the reduction ability of GSP and GSP - FL on
the ferric ion (Fe®™) were measured in wvitro. The protective effect of GSP on the oxidative damage of cells induced by the
hydrogen peroxide (H,0,) was tested by the methyl thiazolyl tetrazolium (MTT) method. The effects of GSP and GSP - FL on the
monophenolase and diphenolase activities of tyrosinase were measured in wvitro. The effects of GSP and GSP — FL on the activity of
intracellular tyrosinase of Melan — a cells were measured with the L — 3,4 — dihydroxyphenylalanine (L — DOPA) as the substrate.
The effect of GSP = FL on the intracellular melanin content of Melan —a cells was measured by the sodium hydroxide lysis method.
Results Both GSP and GSP - FL had good antioxidant activities. Compared with GSP, GSP — FL can significantly reduce the
toxicity to Melan — a cells (P < 0.05). Compared with those in the model group (250 pmol/ L H,0,) , the survival rate of
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oxidatively damaged cells could significantly improved when the mass concentration of GSP was in the range of 12.5-50.0 mg/ mL

(P < 0.05). Both GSP and GSP — FL could inhibit the activity of intracellular tyrosinase and reduce the synthesis of melanin.

Conclusion GSP - FL has antioxidation activity, can reduce the cytotoxicity of drugs,and can inhibit the synthesis of melanin by

inhibiting the activity of tyrosinase,which is expected to be further developed into a cosmetic preparation with the whitening effect.

Key words:grape seed proanthocyanidins;flexible nano — liposomes;antioxidation ;tyrosinase ; melanin
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(GSP) J&: A T Fr 42 LR Z Bk B 4, J& K AR KK
AT L, A PUARD GERR A AL 2y B
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PrAAATE P, LA SO i 22 R il 0 PR 1 52 ), Ry ol A B
& AR At b i R PRS2 s R
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0SB - 2100 & Jie 4% 75 AL (5 HERH < FIE>H IR
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NT)) s Sorvall ST 8R AU 5y il ¥ 4 B 0oL, Multiskan 789 fiff
#r A% ( F2 [E Thermo Fisher Scientific 2> &) ) 3 Discovery
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GSP (R LT AR UG K AR = Wik 58 71 & A BRA ) L it
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715F051) , ¥ A b 5 R 3 E R A FR A 7 5 AH [ i
(L5~ 624J033) , Bt S AR 44 (HtE5 >4 909P021 , 4 fif
KTF99%) , B3 [ 65 2 AR R A BR A /A Rl L -
% 2 2 (4t 5 F RH221350) , W8 4 1R i (it = N
R002875) , =ML IE =1/ & (TPTZ, 1t 5 RO12773) , 2
e A e R & A BR A L — DOPA(SE[E Sigma
Al HES o WXBDO797V) 5 il iR (i B 4 T A b Rk
F A BRA L, #58 12002059) 51,1 — 5 -2 -
SR FERE(DPPH) A 1 5E (R IR A A BR S A
43k S28J12M138964) 52,2 — BRA - M - 3 — 23
JEgEmbk — 6 — fifi2 (ABTS, #6742 < b > b Toll

KIBA FRA TS A KZTCL - AE) ; 58 X - 100( Tri-
tonX — 100, 3 [H Amresco 23 Al , #it 5 4 21B1756838) ;
2 - KH - 4,4,5,5 - PUFFSLRRmMERE - 1 - 23 - 3 - &
91 (PTIO, JUst A2 < Bl >BHE A BRA AL S
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I RICHERH A AT BR A 7] 5 K A 4K
1.3 4HR@

INERIK A AL B S ZE A T 2R Melan — a 0 IR T
MR R, 2 pg B 25 R AF 25 R B = 5557
2 HEEHER
2.1 GSP-FL MH& (HERSE - BFE %)

FRECOP G 250 mg A [EBE 17 mg, K5 2 FRAE L 5390
VT 15 mL S5 s FRBUBE IR B4 15 mg, % T 5 mL H
Pt 68 75 A B 3 3 R R R B L IR A .
40 CIKIE F5AE T DUieis 78 ALK BRAPLE ), B 25
TP BEIE 1T 375 B A9 34 5 WS O R EC GSP 80 mg, ¥
T 6 mLK , & BB T, 40 CKIE SAF T 4k S ekt
30 min, VK551 F A (TR R 150 ~ 180 W, i 5 h
20 ~25 kHz)AbFE 5 min, 0. 22 wm fFLIERIE T , 4 CCE&1F
R AR T2 il GSP - FL®,
K B B0 e, Ho 3% (70,79 + 0. 02) %,
2 R (1.16 £0.01)% , kit k(156.47 +7.03)nm,
L EBH0.26 £ 0.01, Zeta B 7l — (42.35 +
4.00)mV,
2.2 GSP X GSP - FL Wi &LiE M
2.2.1 DPPH # &k R %

I DPPH F H2E 2 mg, K5 % FRE , B 50 mL 2 &2 i
o HICK CBEE S BV BTt W B 0. 04 mg / mL (1)
DPPH [ H 20 W, G ORAE , BB B ook H 80% £ %
WA R C(V) , RHJEK LB f# GSP ) GSP - FL,
e ) B R A E 301 M 3. 13,6, 25,12.5, 25,50 pg / mL
AR T o T 96 FLAR I Ho i A 4% SOV, 50 L ff
TR RE 57 A 150 L DPPH H 3B R A, 150 plL
DPPH H i1 514 W M 50 wL £ kE N A, 50 L 73 0
TR RN 150 WL AR I URE 1 700 o A0 37 CA T RO
30 min, K HEESRY T 519 nm P AL & WOGRE Ve
PHE T B8, A, R as B LS 1L R PR 9K IR B iR (EL)
HE B B oA W% B B 3 . DPPH H H L3 BR &
(%) =[1-(A, = A,)/A,] x 100% % FH SPSS 26. 0 4t
AR AT R8T, TR B Sl (1Cs,) o
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SESLLIE 1, AT 763, 13 ~ 50 pg/ mL TR EEIN
V., GSP,GSP - FLXF DPPH H &G BRZ 1 2 W n ;
X} DPPH H HEE IC, 5351 R (15. 277 + 2. 392) pg / mL,
(9.791 £ 0.615) pg / mL.(9.271 + 0. 424) pg / mL.GSP
5 GSP - FLZRI M L vV, 479 DPPH [ H 335 BR &
PEEL X} DPPH [ H B35 PR To s .

DPPH H B335 BR % / %
120

100 = : - Ve
a !
30 b m GSP
mm GSP - FLL
60 aa
40 -

20

0 B W / pgemlL !

3.13 6.25 12.5 25 50
E: SV HE,P < 0.05.H22E4F,
1 GSP,GSP-FL,V %I DPPH B B EHIBERE
Note: Compared with Ve,*P < 0.05 (for Fig. 1 — 4).
Fig.1 Scavenging rates of GSP,GSP — FL and V. on the DPPH

free radical

2.2.2 ABTS* § b 3 7% Ik % e 1o

B B2 41 13. 40 mg A1 ABTS 38. 40 mg, ¥ % FR
L E 25 mLARR T, HAUK S E It e s, &
BERRrh 1 LIRS, R IREOCHCE 12 h, BI13 ABTS* A H
FEN 28 W 5 1 FH AT FH 4K AR BE 10 ~ 204, BLEWOGEE R
0.70 = 0.02, 073 ABTS* H B % TAEW - oK H 80% £
BT Ve, R TOK G BER# GSP M GSP — FL, Bt il 5
J T Ay 1. 56,3, 13,6.25,12.5,25 g/ mL 1Y
W o T 96 LA M AAS SN, 75 WL Fp R i 741
F175 WL ABTS* H B3 TAEW M Ay, 75 wL ABTS* H #
FETAER 75 LA R AL 75 wL SRR R 75 WL
REMRRE TR R Ay T N 6 min, 2R PRI T
734 nm P AL E WG LV R BRI, A, R 2s
HECABTS* A HHEWEBEF (%) = [1 - (4, -4, /A,] x
100%.

ZESRULIE 2, 7] UL, 7E 1. 56 ~ 25 pg / mL i HE i L
N, Ve, GSP,GSP — FLX} ABTS* [ FH3E (1) IE BRI 14 i
Jins Xt ABTS* FH BRI ICs 702 (12. 387 1. 79)pg / mL,
(10.722 + 1.80) pg/ mL, (10.403 + 2.33) pg/ mL.
GSP,GSP - FL, V 1Y ABTS* [ H 3L 35 B 7% P A . EL
XFABTS * F H 3 (1436 P IC R .
2.2.3 PTIO H W 2 ez

HUPTIO A 2 10 mg, #5 % 5K € , B 50 mL 25 il
W, 4K %5, BIS PTIO [ i 3% T AR . F 4l K % i
V¢, GSP, GSP — FL, B il B T 2 ¥ B 43 51 24 0. 012 5,
0.025,0.05,0.1,0.2,0. 4 mg/ mL A& . T 96 fLAR
HIAAS BN, 40 wL 47K A1 160 wL PTIO [ 3 T4
WA Ay, 160 L PTIO A 3 TAER & 40 wL R RE
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Fig.2 Scavenging rates of GSP,GSP - FL and V. on the
ABTS* free radical
H AL 40 pL B IHRREFN 160 wLalizk H A,.37 CHUETF
i E 30 min, SR FHEEAR YT 557 nm P K AR 2 GRS
DLV N BHPEXT IR CPTIO A 3 WE R F (%) = [1 -

(A, = A,) 1A,] x100%,

gER LK 3.0 W, £ 0. 012 5 ~ 0. 4 mg / mL Jfi
BEFEFE N, Ve, GSP, GSP — FL X% PTIO [ Hh 3t 4 15 14 %
Y81 7% W 3G 05 X5 PTIO H HR 2 19 1Cs 43 51 4 (0. 097 +
0.001) mg/ mL, (0.220 + 0.056) mg/ mL, (0.187 +
0.037)mg / mL.GSP 5 GSP — FL & i X} PTIO H 3
B T B TG L (E % RN AN V., GSP - FL i i ¥R N
0.0125~0. 1 mg/ mLEF, % PTIO [ H1FEAYTHBR R i %

E T V(P <0.05) ELX PTIO [ Hy 35 3% 1 TC 5200

PTIO [ AT HETE R / %
100 -

80
60
40

20

0 A / mgemL !

0.0125 0.025 0.05 0.1 0.2 0.4
E3 GSP,GSP-FL,V .5 PTIO H BEHERZE
Fig.3 Scavenging rates of GSP,GSP — FL and V on the PTIO

free radical

2.2.4 # BT (Fe IR b A Ml o]

ICTPTZ ¥ K 7.8 mg, K& % FRE , I T 2.5 mL
40 mmol / L FHER VAW T, A (P40 80 W, 4l 5 hy
40 kHz) i 3 5¢ 4 95 %, BD A3 10 mmol / L TPTZ ¥ W ;
B 27. 029 mg LS G HEFRE , B 10 mL A =P,
FH 4l K v i 07 2 25, W15 10 mmol / L G462k i W 5
300 mmol / L il 2 £ 2% ¥ . 10 mmol / L TPTZ ¥ #
10 mmol / L AL A W% 10: 1: 1IR 2], BI4S Fed * HL
TR fE 1 TAE W B FeSO, 50. 59 mg, K B FRE , B 25 mL
F, A KB 8 25 B BEAR B O B 20 50 A
0.5,1,1.5,2,2.5,3,3.5 mmol / L i FeSO, #7 #E 7% Wi
TE 96 FLA AN A [6) e FE 11 FeSO, 359 20 wLL, FHINA
180 L Fe* HLAMLAE J1 TAEWL , 78 37 CHAF T 1H IR
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B 6 min, K FHEFARL T 593 nm K AL 5E W6 LA
FeSO, 5 YR B A AR A (X)) RO EE M NAR AR (V) E
ATk T, SR AERZE Y = 1.00 9 X + 0. 208 4(R* =
0.992 7,n=17) £ 96 FLAZ A 20 L JoT v 53531
430.05,0. 1,0. 2 mg/ mLAYJ GSP,GSP - FL, VIR , F-n
A 180 pL Fe’ * HL A AL RE S TAEW, 37 Co5 4 T fa IR 587
B 6 min, K FHEER LT 593 nm 7 A0 I 52 W% B RE
il VA ON Fed IR L RE 71 LA FeSO, & RR , LA Ve N
FHAEXT RE AR A v ph 260 22 GSP, GSP — FL, V B0
Fed * IR JFRE T

45 UL 4,7 W, HE 0. 05 ~ 0. 2 mg / mL Jfi 1 ¥ &
JLFEIN , GSP,GSP — FL, V Xt Fe’ * {3 JFLRE 1 1328 i 48
5% , {H GSP F1 GSP - FL 138 5 GE JJ AW Vo EL X Fed*
IR B RE ) TCRE M .

FPS()_,‘{:? i/ pmol
50 =

== GSP
40 7 = GSP - FL
0 . Ve
20 +
a
10
a
0= T E%Wﬁ/mg-mL"

E4 GSP,GSP-FL,V.{Fe'* HiRIERE S
Fig.4 Reduction abilities of GSP,GSP - FL and V_ on the Fe*

2.3 GSP 3t H,0, 55 Melan — a il & ¥ R5 HR
F1ER

2.3.1 GSP % GSP - FL f Melan — a %1 f1 th % £
(MTT %)

BAS 565 B0 K WY Melan — a 40 )0, JBE 4R 1 il T
1k, B0 (63 2k 800 r / min) 3 min, 2% I 40 ffg 31 %50
PR A B IR AR BE N 7.5 X 105/ mL, $80 T 96 FL#R ,
AL 100 L, B 4 5% SR 48 (R R 37 C, CO, M H
5%, T[] i 24 b, 75 LA MEE 50 B AL A i A
100 Wl JiE o ¥ B 43 51 o 0.012 5, 0.025,0.05,0. 1,
0.2,0.4,0.8 mg/ mL ¥ GSP &% GSP — FL W , 14> 5t
HUREE T S AR AL, HAE I 3 U 5y I PR X R (4
AR + AR ARG SRR 5 A 0 R (A5 5 1 4 G
TR , THREE AR TR 0 5555 24 h 148 ho A 20 wL
R R 5 me / mL B BLEC MTT %59, T 40 i 855 55 48
HIEE 4 h, 55 BIEWBALINA 150 plL —H T,
PRAFE 10 min, LM, R H BRI T 490 nm A< A0
XHE l]ﬁ %E o élﬂ H@ Tfﬂ ﬁrﬁ‘J $ (% ) = [1 - (AGSP/GSP—FL -

,,,,, - Ai\‘ﬁi‘fﬂﬁiﬂ)} X 100%.

ZEHLILIE 5 AT L, 5 GSP - FLAAL, 4525 24 h 5, GSP
R M 0. 012 5~ 0. 8 mg/ mL A 4R i EE P4 , B
48 h I A 4R B B T iR 2525 24 h 148 h )5 ,GSP — FL 11
E]Zﬁ]]CSOj'iI(O. 443 + 0. 09)mg/mLﬂl(0. 137 +0. OO)mg/mL,

i 5 T GSP 9 (0. 140 + 0.40) mg/ mL #1 (0. 049 =+
0.01)mg/ mL(P < 0.05).GSP — FLF&MIK T U7 25 259 (1)
AMMTRENE B2 T AR R AN GSPAIAL T FL
TR R M2 A et CEL R R 0. 8 mg / mL
IF, % Melan — a 4 A4 380 (25.2 9. 99) %, FEH
HORWIRRE , i) SRR A, i EL REMEERAR

A2/ %
120 - b b

100 )
T . GSP - FL

80 — T
' T b GSP
60 -

40 — e T

20 =

0 -

0.0125 0.025 0.05 0.1 0.2 0.4 0.8

HNMLAFE A/ %
125

100

. CSP - FL
75
GSP
50

25

J R / mgemL !

0.0125 0.025 0.05 0.1 0.2 0.4 0.8
B
A.24 h B.48 h
7.5 GSP IR ,'P < 0.05,
El5 AN GSPF1GSP - FL J5 Melan — a B 7EiE R (n = 3)
A.24h B.48 h
Note: Compared with those with GSP,"P < 0. 05.

Fig.5 Survival rates of Melan — a cells after adding GSP and
GSP-FL (n=3)

2.3.2 H,0,% % Melan — a 41 i @b 1542 Aty 22 51

HAD T %60 K2R K 1 Melan — a ZHH0, T &4 10 %
Jif A= LT 1Y 1640 57 4 15 57 R0 B, B 2 20 M2 1) %%
BN 5 % 10*/ mL, R0 T 96 FLA, B L 100 WL, B 40 0
REFA B 48 h, 7225 B, BEFLINA 100 WL 25,
50, 100,200,400, 800 wmol / L ) H,0, & ¥ , 115 8 h,
BEA MR B S AN AL, BRI 3 YK o g e B X AR
2 (AF AR + AR R IR ) 5 25 % IR (45 & 1Y
YR IR ) o VT A0 B A ) 2 o 25 2 HL0, Ik
25,50, 100,200,400, 800 wmol / L i}, Melan — a 4fi i 417
R4 5 (911 + 5.81)% . (16.69 + 9.60)% .
(40.95 + 3.52)% . (63.18 = 4.64)% . (91.09 =+
3.04)%.(93.21 +2.26)%(n=3) .
2.3.3 GSP 3 H,0,% % Melan — a %0 il £ 144715 89 f&%
FIEF (MTT 3% )02

HTAIR I %% T 150,250 wmol / L H,0, FFEFT , 45
SR H JE R 250 mol / LIS, GSP 20 (b 4347 18 -5 5 Y
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HA, BA B EZEF(P<0.05) SOl 44,
B RBA P 6] R 2 (45 A 40 + 20 8% 3R L 4 1 R IR
2H (45 51 40 I 8% IR ) AR ZH (250 pmol / L H,0,) |
AN ) o HE e (6. 25, 12.5,25,50 mg/ mL) Y GSP 41 .
Fi2.3. 2350 F )7 % Melan — a 41 il 247 2 4270 T 96 4L
B, 25 O RREA SO A S e 5390, 5952 24 h, 57825 T
GSP 2153 SN A& A 7] BT &9 B GSP A ER 373 100 L,
TEZS P B 9 %o ] AR 760 2 v i A 45 i A
TR, K535 24 h, 3025 LIS W AERERIZE AN GSP 41 v 4333l
JIIA 100 L 250 wmol / L 4 Hy0, 7, 7625 X HRAH |
P X6 B HPOm A S i B R 96 FLAR B A 2 4 i
B 3 8 h, T A A %

gER LI 6. 7] WL, SAR A A A, GSP B ik N
12.5 ~ 50 mg / mL I}, G825 0 H,0, 1% i 1) A Ak 1543
YU AT ZE (P < 0. 05) 3 /H GSP BTt ¥} &2 50 mg / mL
mF, AR 31 AR T 25 mg / mlLL, $ 0 76 5 5 K
50 mg / mL B, HyO, %5 40 JIAT A — g 87 o B T FL D>
T H,0, 5 20 Mo ) B A, B AR T 2 0 X 20 i Y
Pk

AMMIAFTE = / %
60 — c

50
40
30
20

EHAEAAE,P < 0.05,
6 [ GSPREREITRLIR Melan — a HITFE R A0

Note: Compared with those in the model group,P < 0. 05.

Fig. 6 Effects of GSP with different mass concentrations on the

survival rates of oxidatively damaged Melan —a cells

2.4 GSP #1 GSP - FL X345 g =88 B i 1 19 22 g
241 MNEBARELBHEL _BHBETENTH

A 2.0 mmol / L Y i %0 R %5 WX 5 2. 0 mmol / L (1)
L - DOPA MKW, #3421 b4 KL, R FH 96 fL AR , 7F
200 L I35 A 28 R I ACHR BE R 2.0 mmol / L (1) 1% 2 iR
VW (5 L - DOPA ) F iR £5 22 wPf , & 37 CREFRAA
10 min, JIAFTREWE 4 0. 1,0.2,0. 4,0. 8 mg/ mL
f) GSP, GSP — FL I Wi 4% 50 wL % Jii 2 ¥ 2 0. 003,
0.006,0.012,0. 025,0. 05 mg / mL Y il iR %5 W 50 pl,
T S5 B B R 150 U / mL 86 20 B2 il 5 W 50 L, B
37 CHEFEFE T AR SE IV 15 min, R AR I T 475 nm
DB A 0 A WO B A (%) = [(A, - Ay) - (A; -
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R1 KSR EEREREMEINIE RN RARM (nL)

Tab.1 Composition of reaction solution for tyrosinase activity

test (pL)
XA A, A, A, A,
L - B&82 / L - DOPA 50 0 50 0
Bk 3 42 0P R 50 100 50 100
27K 50 50 0 0
GSP/GSP - FL/ ¥ 8% 0 0 50 50
4 BR 50 50 50 50
TR TR B 1 / %
90
= (iR
7 - GSP - FL
60 -&= GSP
45
30 =
15 =
0 i L i i i A L 3 ﬁﬁ%},’&]}z / mg-mL"

0 01 02 03 04 05 06 0.7 0.8
i — T B / 9%

100 ¢ L
E - (R
so b -& GSP-FL
- GSP
60
40 }
20 ¢

3 JRAEVRSE / mgemL !
0 01 02 03 04 05 0.6 07 0.8

7 GSP#1GSP - FL. Hi ER % i = B4 Ffg 28 Y B K — YR Y
R
Fig.7 Effects of GSP,GSP - FL and kojic acid on the monophe-
nolase and diphenolase activities of tyrosinase
®2 SRS BER _BE/ERNIC, (X £5,mg/mL)
Tab.2 IC,, of GSP,GSP-FL and kojic acid on the monophenolase

and diphenolase of tyrosinase (X =s,mg/mL)

KA Bk R S By A R B = Bl
GSP 0. 243 0. 00 0.294 +0.01
GSP - FL 0. 503 = 0. 08" 1.057 0. 03"
W B 0.010 + 0. 00 0.024 +0.01

E: G WER R, P < 0.05, k3K 4R,
Note : Compared with those with kojic acid,’P < 0. 05 (for Tab. 2 — 4).
AD11 (A, = A,) X 100%.
5 R W 7 AT L, IR PR FE (IR T 0. 05 mg/ mL
B, X i 2 PR S — Ty AR 1 XA PRI VR s GSP R
GSP — FL X % 2 I Bt 1 1 400 o 1 FH 287 I o vk 2 1) 7
1o 1117 B3 AT o GSP — FL X i 2 1 B 19y i 1) 1C50 29 GSP 1Y
2185, XIS R BB 1C50 200 GSP 1 3. 5% TR 2,
2.4.2 B FR M
[ 2 JIE Y L — DOPA Y5 W 1V B4 2 mmol / L, 4351
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e 1l vk B R 20, 40,60, 80, 100 U / mL B i %2 2 T V75 Wk
K e 22k 0.05,0.1,0.2,0.4,0.8,1. 6 mg/ mL )
GSP ¥, #4531 AT SN, I E GSP X i 22 i il 174 417
T BL R, 45 21 % 2 B B A A A O R B (& 8) |, il
TG 0T Rl e — AR AN Y Bk, B R DU B i 7
VR B T S PR D 4R s GSP o Ao 1 ) il
T M T AN 2 980 0 A AU £ R BRI XT L - DOPA {1k
BRI
S /%

100
-8 |.6mg/mL

80 =& 0.8 mg/mL

60 F —&— 0.4 mg/mL

=¥~ 0.2mg/mL

ar == 0.1 mg/mL

20 F =6~ 0.05 mg/mL

0 1 1 1 1 1 3 filf /U mL-!
0 20 40 60 80 100 120

B8 GSP Xk o B E i 0 5l 350 Bz AL 61

Fig.8 Mechanism of inhibitory effect of GSP on tyrosinase
2.5 GSP 1 GSP - FL X34 B ;9 B = BR Bl i 14 A 52 Ml
2.5.1 Melan — a 40 ff f 19 B 2 B B 4 4] g L1214

B A KA Melan — a 4000, 525 11 B VE £k, I8
MR AR BE A 2.5 % 105/ mL, IR T 6 F LA,
BE SR 24 ho A5 N [R) 53 4R GSP . GSP - FL X il iR
HEEFREL Sy M A (A A A + AU R0 o35
7724 h f148 h, 37 L5575 A 500 wL 1% TritonX -
100 ¥ W, i 5 mino T4 AT 7T %) T AL 0y 4 i
B VKT 7853 2468 1 h ¥ 7R, B0 (F5 3 14 000 r / min)
10 min H VB W 100 wL, iInA 96 FLAR H , & 37 CHE 3%
AT TAA 10 ming A 3 mmol / L L — DOPA YA 100 pL,
A2 N 1 h, SR TR AR AL T 475 nm IR A0 0 22 1O
B AR W 3 AL, RIS L (100 plL
1% TritonX = 100 1100 pL 3 mmol / L L - DOPA) , E &
3 5 o B A R G E (%) = (Acsrrosr - r s —

[T A§Hwezfﬂ) X 100%:

25 B L 3. m] WL, Bt G A T[] 6% 365, GSP J&
GSP — FL X P 22 2l i P4 g 400 o) 4 FH 350 228 1 5% . 24 h
J  TEFT R 4 0. 8 mg / mL 19 GSP & GSP - FLAEH]
T, Melan — a 20 ffd Jf P 16 24 1R i 305 1k 0 35 10T 1t R
(P<0.05);48 hJm , fE BT 0. 4 mg / mL [ GSP
F GSP — FLYEFH T , Melan — a 21 i it PN 158 22 152 905 14
BEMTHAR(P<0.05),

2.5.2 Melan-a HjaNEEELE

BB A K W 1 Melan — a 20 i, 85 (BG4,
T4 20 BRI R O 2.5 % 10% / mL, HAEFP T 6 FL IR
o, 3SR 24 ho DA AR TR BT K B2 GSP - FL AT R (1

%3 GSPX GSP - FL. MiE&X 4R A ik S EREEE MR 2500 (n = 3)
Tab.3 Effects of GSP,GSP-FL and kojic acid on the activity of

intracellular tyrosinase (n =3)

B RERA BEER(X +5,%)

B (mg/mL) GSP GSP - FL B
24h 0 100.00+0.00  100.00=0.00  100. 00 = 0. 00
0.2 116.62+6.90  149.29 +3.30
0.4 82.82+3.10 117.22+3.50
0.8 65.29+4.60' 71.38+2.70"  78.56+0.70
1.6 69. 40 + 2. 20
3.2 54.67+1.10
48h 0.1 93.21+3.10  109. 44 +6.20
0.2 43.33£5.40  63.88+8.80
0.4 22.43+2.50"  31.51+4.50" 73.31+3.70
0.8 45.36 + 6. 50
1.6 16.35 + 1. 80
B gk, B BAME T B2 (S i 2 + A0SR0 L 15

7724 hi} 48 h, 745575 A 500 pL 1% TritonX - 100
VWL, S S min, FHAHMLE] )& BRAL A4,
UKTH b 3000 4% 1 h, ¥ 7%, B0 (783 14 000 1/ min)
10 min o BCES 0 J5 1Y 40 Jf 28 5 2 DUTE , im A 100 pL
1 mol / L. NaOH ¥ & (5 10% — F JE TR ) 7, 80 C 4%
PR AL h 258 2, R AR T 405 nm P K
A EW G E ERE3IRIKK . BRAREE (%) =
(Acse v ) | Appemn X 100%

gEHLL R 40T L, BT GSP — FL vk A9 7 v
FVE R B ] A S, BB R A A 24 h )5,
GSP — FLJFi i ¥ £ 4 0. 8 mg / mL i}, Melan — a 4Jfl ffd Jifg
WERARSEREMRTMRA(P<0.05) ;48 h)5,
GSP — FL Gt ¥ £ 4 0. 4 mg / mL B}, 2 g g 9 2R 6 5
HSHEBERTHMMRA(P<0.05) K25 A 5 118 1Y
B0 23 T30 28 R WOG B Ry I o , B JE ik o i 50
BT HERR , MUK X GSP #4170 5E .
3 iTig

Z RSN AL BRI 5 AN BE VRN A & Wi B
H—Fh A BREERE ST, B A BT &R O R
A BE T 4 Ml S B A W 0 B AR AT A L AS B 5 R
1 %€ GSP } GSP — FL Xf DPPH, ABTS * , PTIO H i %k
I BR e 1 S Fed* IR IR RE T , 25 & PE M ot A4k
Tk, 45 0] GSP M GSP - FL ¥ B AT R i i 4k
1 VE, X DPPH I ABTS * H 2/ IC5, KT Ve A
WFFE A , GSP A& H Vo A4k R E 35 H1IR £ 8 00 5 1Y)
H T BR IS GSP fig 35 14 0 H,0, & AL 5475 41 g
PRI 58, R AT 200 i 1) SR Ak 300 3 R B (L LA R ML A 5
YEE—2F5% .

TR HNEFR 645 R 78, GSP A GSP — FLYJ I H
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R4 GSP-FLMAMANRBRGHAMTN (0 =3)
Tab.4 Effect of GSP—-FL on the synthesis of intracellular melanin

(n=3)
B RERE 2EFELFX£s5,%)
B (mg/mL) GSP - FL W B
24 h 0 100. 00 + 0. 00 100. 00 + 0. 00
0.1 90. 38 + 4. 90
0.2 79. 67 £ 2. 40
0.4 74.97 £3.90
0.8 71.17 + 1. 90" 81.46 =3.50
1.6 78.97 + 3. 80
3.2 71. 62 + 4. 90
6. 4 70. 70 + 4. 70
48 h 0.05 74.44 £ 1.90
0.1 50. 32 = 10. 30
0.2 44.48 +9.90
0.4 31.89 +9. 20 97.25 + 8. 40
0.8 82.49+9.60
1.6 71. 81+ 8.90
3.2 64.06 +3.70

Xof K 2 R P g S — Iy A 1 4 JH 5 {HL GSP — FL X i
2 A2 Py T B 10 Tl 410 0 3R I 25 AR T GSP HEDY TT i
JE W T FLANE XS 259 0 D4V L ZE B = Bl L) 19 15
BT 2GR SR R OMTT IR B 25 5 R, GSP 2l
IEH Melan — a 4 J A 39 58, K GSPELE T FL P, 3%
WEEAER T 245 1) A4 e 9 D00 ] B U2 e T g o A )
NERLGY - J2 S e i 4, T sl /b 25 W) 5 240 T ) L e 4
fi , DA TR AR 245 400 5% &40 L 740 S 85 o A 40 B ik g
GSP % GSP — FL I H Xt Melan — a 21 il P 1% 220 2 il 1
P R0 ZR AR R R P o B PR 3% 1 R A S RE R AE 22
4 0 25 W) 500 T 0 A0 R B R S L A RER
Tk 22 1) 0 2R 00 i B T A ) A ) R R R L B
Wi 6 WL, L B A o R O R AR PE T, S B0 K I
3116 =171 GSP — FILAE 1 il 240 0 PRy 18 il 0 11 0 S
R A LA R AR T A B el 1 R 3R AN
HIFET S
£i BPrik, GSP - FL B A W BR A i 2 P L Al

o) P 2 P Tl PR 0, 38 A AV L AH EL i 25 GSP A
GSP — FLif REFE A0S I 40 A 85 A7 224 GSP — FL
Pk — 2 I CBE IR ) | L R A BT 56 B IR Atk
an i 90 AH 36 2 2 G 2R R AL EAE AR
HZG AR RIRN 25 RO o5 0 — AP Bk
S 3Lk
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