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Screening and identification of natural inhibitors of tyrosinase from Ampelopsis
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Abstract: Objective To screen tyrosinase inhibitors from the leaf extract of Ampelopsis grossedentata (vine tea) by ultra-filtration
affinity-liquid chromatography-mass spectrometry (UF-LC-MS) technique combined with enzyme activity in vitro. Methods The
inhibitory activity of vine tea extract was evaluated by enzyme activity test in vitro. Meanwhile one major component from vine tea
was screened by UF-LC-MS and identified as potential tyrosinase inhibitor, which was identified as dihydromyricetin. The molecular
mechanism of dihydromyricetin on tyrosinase was further studied by in vitro fluorescence spectroscopy, circular dichroism and
molecular docking techniques. Results The tyrosinase inhibitor was identified as dihydromyricetin, and ICso of monophenolase and
diophenolase were 37.73 pg/mL and 18.87 pug/mL, respectively. The docking results demonstrated that dihydromyricetin entered the
active center of tyrosinase, forming four hydrogen bonds with the amino acid residues, and changed the conformation of the active
center, which lead to inactivation of tyrosinase. In addition, dihydromyricetin could significantly inhibit the proliferation of B16
melanoma cells, then dramatically reduce the synthesis of melanin. Conclusion Our research provided theoretical reference for
screening natural and high affinity tyrosinase inhibitors from herbal medicines by using UF-LC-MS and molecular docking, which
could provide a basis for the subsequent research and development of vine tea and dihydromyricetin for the treatment of skin
pigmentation diseases.
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Principle of UF-LC-MS
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Table 1 Inhibitory activity of tyrosinase in vine tea extract, dihydromyricetin and arbutin (} ts,n=3)

FE plpg L)) RS R MR 2% FE f plmg'L™)  FEEFREE O 052/ %
AR TR I 12.50 40.72+0.43 R 0.08 44.91+0.89
25.00 50.9240.87 0.10 59.624+2.10
50.00 62.911+0.74 0.12 63.931+2.52
100.00 74.78+0.61 0.14 67.76+0.71
200.00 81.0140.40 0.16 68.8710.55
= 71T 12.50 39.14+1.24 eV )i 0.0125 40.86+1.71
25.00 50.1£0.30 0.025 54.49+1.68
50.00 65.31+1.01 0.05 68.21+1.20
100.00 77.2240.40 0.10 79.0240.88
200.00 83.8040.37 0.20 84.4540.23
RERTF 12.50 20.66+1.03 RE R 0.16 9.02+1.13
25.00 30.344+2.51 0.31 43.04+4.25
50.00 39.534+2.35 0.63 52.1742.10
100.00 57.4941.52 1.25 60.65%3.01
200.00 75.14+4.70 2.50 64.73£0.59
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a-blank group b-active tyrosinase c-resveratrol-blocked tyrosinase
2 5 FhER REREEHIHI T RO EC IR T ik St

Fig.2 Ligand screening of five tyrosinase inhibitors
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UF-LC-MS analysis of vine tea extract for
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Table 2 Composition analysis results of vine tea extract.
N N
F¥% min %‘3; . EE’;;E (ﬁi) BTR NS TRE 4, MS/MS i
1 374 [M—H] 319.0460 319.0459 02  CisHi20s 320.05 ZEMEER 193.014 3,125.024 7
2 471 [M—H] 319.0465 319.0459 1.8  CisH120s 32005 (2R38)-5,7,3'4'5-Tif 193.0147,125.024 9
B2y
3 501 [M—H] 637.0849 637.0835 22  CsHnOus 638.09  —EAME B 609.069 6, 511.054 5,493.039 7,
AR 385.021 5
4 750 [M—H]” 607.0735 607.0729 0.9  CnHxO1s 608.08 K 589.060 4, 481.039 8, 463.026 4,
178.998 9
5 833 [M—H] 303.0510 303.0510 —0.1  CisHi207 304.06 TEHERA R 285.039 3, 175.040 3, 125.026 0
6 8.60 [M—H] 637.0842 637.0835 1.1  CiHxnOis 638.09 “E R Rk 637.085 2, 619.073 5, 511.053 5,
493.043 3,449.049 5, 385.019 5
7 8.80 [M—H] 463.0887 463.0882 1.1  CxHxOn 464.10  WEE 317.030 1, 316.022 4,287.017 7,
271.023 4
8 934 [M—H] 637.0852 637.0835 2.7  CiHxnOis 638.09 K 7t AN 637.094 6,511.059 3, 385.021 5
AR
9 10.13 [M—H]™ 637.0836 637.0835 0.1  CiHxnO1s 638.09 “E R Rk 619.073 6, 511.057 0, 449.051 2,
LR 385.021 5
10 10.50 [M—H]™ 637.0851 637.0835 2.5  C3HxOrs 638.09 “E R Rk 619.070 8, 511.052 2, 493.035 6,
LR 449.0482 2, 385.017 2
11 10.81 [M—H]" 637.0842 637.0835 1.1  CsHxnO1s 638.09 Bk 7t AN 619.074 3, 511.052 0, 493.042 5,
LR 449.049 9, 407.042 9, 385.019 4
12 12.04 [M—H]" 637.0841 637.0835 09  C3HxO1s 638.090  EMMEER R 637.087 3,619.072 3, 511.053 2,
LR 493.041 2, 385.019 7
13 12.79 [M—H]™ 637.0843 637.0835 1.2  C3HxOrs 638.09 Bk 7t AN 637.079 4, 511.053 2, 449.049 4,
LR 385.018 0
14 1378 [M—H]™ 447.0937 447.0933 09  CaHxOu 44810 HHEHE 301.033 0, 300.025 4, 271.020 7,
179.000 1, 151.001 6
15 1438 [M—H]" 317.0304 317.0303 03  CisHioOs 318.04  WMiEE 317.030 1, 178.998 8, 151.003 5,
137.023 9
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Molecular docking of dihydromyricetin and tyrosinase
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