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Kinetics and effect of Gypenoside-selenium complex on tyrosinase activity

JI Zhen™ ,CHIGAN Jia-zhu, MENG Xian-xing ,XU Jia-lin ;BAL Qiao-xiu,SUN An-xia

Faculty of Chemistry and Chemical Engineering ,AnKang University ,AnKang 725000

Abstract: By in vitro enzymatic reaction,the kinetic parameters and mechanism of Gypenosides on tyrosinase were compared
with their selenium-complexes. L-tyrosine and L-DOPA were used as substrates to simulate the catalytic oxidation process of
tyrosinase monophenol and diphenol enzyme in itro. The Kiivalures of gypenoside on 50% ,70% ethanol elution segments
and gypenoside-selenium complexes on50% ,70% ethanol eluting gypenoside on tyrosinase were 1.533,1.767,1.312,and
1. 210 mmol/L respectively. The lower Ki'value indicated that higher concentrations of Selenium could enhance higher inhibi-
tory effect of Gynostemma pentaphyllum on tyrosinase , otherwise ,the oxidation stage of monophenolase was a quick step. The
kinetic analysis of enzyme reaction showed that the inhibitory effects of four gypenosides and its selenium-complexes on tyro-
sine were all mixed-competitive, inhibition. The specific pharmacological and chemical characteristics provided a theoretical
basis and reference for further research and development of Gynostemma pentaphyllum and selenium related whitening cos-
metics.
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Table 1  The yield of Gypenosides under the different ethanol concentrations(n =3,Mean + SD)

4 7 5%
2y JEVE RS
Z‘E;{;{UE 30 50 70 90 Total yield
Ethanol concentration( % )
(%)
5% Purification yield( % ) 6.4+0.2 18.4 +£0.4 19.4 £0.3 2.0£0.1 46.2
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Fig.2  The infrared spectra of Gypenosides
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Note:A:50% ethanol eluent saponins;B:70% ethanol eluent saponins.
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Fig. 3 The infrared spectra of Gypenoside selenium complexes
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Note:A:50% ethanol eluent saponins;B:70% ethanol eluent saponins.
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Table 2 The effect of retardation time on tyrosinase mono phenoloxidase oxidation process
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Fig. 4 The effect of gypenosides and its complexes on diphenolase activity of tyrosinase
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Note:A.50% ethanol extract gypenosides;B.50% ethanol extract gypenosides-Se complex;C. 70% ethanol extract gypenosides;

D.70% ethanol extract gypenosides-Se complex.
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Fig. 5 The inhibition mechanism of gypenosides and its complexes on diphenolase activity of tyrosinase
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Note:A.50% ethanol extract gypenosides;B. 50% ethanol extract gypenosides-Se complex;C. 70% ethanol extract gypenosides;

D.70% ethanol extract gypenosides-Se complex.
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Fig. 6 The lineweaver-Burk curve of the inhibition effect of gypenosides and its complexes on tyrosinase catalyzed oxidation of L- DOPA
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Table 3 The kinetic parameters of tyrosinase inhibition by 50% ethanol elution gypenosides

Lineweaver-Burk 77 &

50% ZLBEBEIBLEC Bk e A - K., K; K,
d X Lineweaver-Burk Vin
50% ethanol elution gypenosides ( mmol/L) . (mmol/L) ('mmol/L) (mmol/L)
equation
0.00 1/v=0.00718/[S] +0.0172 0.417 58.140 1.533 2.488
0.10 1/v=0.00986/[S] +0.02154 0.458 46.425
0.50 1/v=0.01612/[S] +0.02889 0.558 34.602
1.00 1/v=0.01839/[ S] +0.03199 0.575 31.260
2.00 1/v=0.02099/[ S] +0.03565 0. 589 28.050
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Table 4  The kinetic parameters of tyrosinase inhibition by 50% ethanol elution gypenosides-selenium complex

50% £ B2 B W 2 AT - T 5 )

50% ethanol elution

Lineweaver-Burk. 77 &

K K; K

sypenosides-selenium complex MZ X Bhrk eQation (mmol/L) Y (mmol/LL) (mm(:I/L)
(mmol/L)
0.00 170 =0/00718/ S] +0.017 2 0.417 58. 140 1.312 3.432
0.10 1/v=0.01106/[S] +0.02104 0.526 47.529
0.50 1/0=0.01523/[ ] +0.02485 0.613 40.241
1.00 1/0=0.01828/[ S] +0.02702 0.677 37.010
2.00 1/v=0.02343/[ S] +0.03031 0.874 32.992

x5 0% ZEREBR G RERE X ERRREBIGH NFESH

Table 5 The kinetic parameters of tyrosinase inhibition by 70% ethanol elution gypenosides

70% £ BEBENE LB T Lineweaver-Burk 7572 K, , K, K,
70% ethanol elution gypenosides ( mmol/L) Lineweaver-Burk equation (mmol/L) " (mmol/L) (mmol/L)
0.00 1/v=0.00718/[ S] +0.0172 0.417 58.140 1.767 2.715
0.10 1/v=0.00940/[ S] +0.02105 0. 447 47.506
0.50 1/v=0.01306/[ S] +0.027 09 0.482 36.914
1.00 1/v=0.01703/[ S] +0.03513 0.485 28. 466
2.00 1/v=0.02193/[ S] +0.044 83 0.489 22.306
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Table 6 The kinetic parameters of tyrosinase inhibition by 70% ethanol elution gypenosides-selenium complex

T0% L BFBENE S B 2 1 - e 54

e s ey ey (e
selenium complex ( mmol/L) ’ ’ ’
0.00 1/v=0.00718/[S] +0.0172 0.417 58.140 1.210 1.444
0.10 1/v=0.011 39/[8] +0.02457 0.464 40.700
0.50 1/v=0.01479/[S] +0.02906 0.509 34.412
1.00 1/v=0.01763/[S] +0.03316 0.531 30. 157
2.00 1/v=0.02017/[S] +0.03767 0.535 26.546
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