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Abstract: To compare the potential of young apple polyphenols and phlorizin as tyrosinase inhibitors, the inhibitory effect and kinetics of
phlorizin, young apple polyphenols and kojic acid on tyrosinase activity were analyzed and compared by spectrophotometry, in which kojic acid
was used as a positive control. Results: phlorizin, young apple polyphenols and kojic acid could effectively inhibit tyrosinase activity. The order
of their inhibitory effects was kojic acid>young apple polyphenols>phloridin, and their ICs, for monophenolase activity was 55.80, 54.30 and
23.81 pg/mL, respectively, and their ICs, for diphenolase activity was 75.30, 56.15 and 23.45 pg/mL, respectively. The phlorizin showed mixed
inhibition at a concentration lower than 200 pg/mL and competitive inhibition at a concentration of 200 pg/mL, the young apple polyphenols
showed non-competitive inhibition and the kojic acid showed mixed inhibition. In summary, the inhibitory effect and inhibitory mechanism of
the inhibitor is not only related to its composition, but also related to its concentration. All three inhibitors can reduce the synthesis of melanin by
inhibiting the hydroxylation of tyrosine to dopa and the oxidation of dopa to dopaquinone and dopachrome. Compared with phlorizin, young
apple polyphenols is more suitable as tyrosinase inhibitors and has great potential for application in whitening products because of its better
inhibitory effect, cheaper price and richer content.
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Table 1 Kinetic parameters of diphenolase inhibited by phlorizin

55 K E/(ug/mL) kKA R Kn/(Kna)  ViViap K Kis
0 1/V=4.034/[S]+33.250 0.984 0.121 0.030
50 1/V=15.585/[S]+37.301 0.993 0.418 0.027 20.023  13.750
100 1/V=25.511/[S]+40.251 0.993 0.634 0.025
200 1/V=60.589/[S]+32.338 0.998 1.874 0.031 13.805
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Table 2 Kinetic parameters of diphenolase inhibited by young apple polyphenols

HowiR B/ (ng/mL) KR4 R’ K Vi/Vivapp K,
0 1/V=3.585/[S]+19.141 0.996 0.187 0.052
25 1/VV=6.063/[S]+32.830 0.990 0.185 0.030 31916
50 1/V=8.429/[S]+44.411 0.981 0.190 0.023
100 1/N/=12.233/[S]+75.450 0.987 0.188 0.013
% 3 HhEEXIER SERES —MABSHISIZ HE S
Table 3 Kinetic parameters of diphenolase inhibited by kojic acid
o R B/ (ng/mL) REFA R? Kin/Kmapp  Vi/Vimapp K Kis
0 1/V=4.500/[S]+33.286 0.950 0.135 0.030
6.25 1/NV=16.154/[S]+61.531 0.956 0.263 0.016
12.5 1N=21.749/[S]+76.510 0.968 0.284 0.013 5.792 13.291
25 1/V=31.980/[S]+104.429 0.975 0.306 0.010
50 1/NV=63.156/[S]+181.818 0.993 0.347 0.006
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