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# <~ 4 & : In this one-year project, the major purpose is to
investigate of regulatory effects of new phenolic
esters on melanogenic mechanism. Kojic acid and
lipoic acid conjugate could be efficiencyly
synthesized by esterification with lipase in organic
media. KL ester (Kojic acid lipoyl ester), a new
lipase-catalyzed compound. The effect of new phenolic
esters (KL ester)on antioxidation and tyrosinase
inhibition in acellular and cellular systems was
investigated. The results showed that new phenolic
esters, displayed radical scavenging, reducing
activities, chelating activities, protected liposome
against oxidative damage, and inhibition of mushroom
tyrosinase activity. In the B16 intracellular model
system, the inhibitory action of new phenolic esters
on tyrosinase activity and melanin formation may be,
in part, attributed to the reduction of the nitrogen
oxygen species (NO) formation and positive modulation
of the GSH levels. This study suggested that new
phenolic esters could play an important role in the
regulation of tyrosinase activity and seem to be a
natural inhibitor of browning reaction.

#~ M4 ©  new phenolic esters, lipase, synthesis,
antityrosinase, antioxidation, oxidative stress,
melanogensis
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Regulatory effects of new phenolic esters on melanogenic mechanism
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Abstract

In this one-year project, the major purpose is to investigate of regulatory effects of new
phenolic esters on melanogenic mechanism. Kojic acid and lipoic acid conjugate could be
efficiencyly synthesized by esterification with lipase in organic media. KL ester (Kojic acid
lipoyl ester), a new lipase-catalyzed compound. The effect of new phenolic esters (KL
ester)on antioxidation and tyrosinase inhibition in acellular and cellular systems was
investigated. The results showed that new phenolic esters, displayed radical scavenging,
reducing activities, chelating activities, protected liposome against oxidative damage, and
inhibition of mushroom tyrosinase activity. In the B16 intracellular model system, the
inhibitory action of new phenolic esters on tyrosinase activity and melanin formation may
be, in part, attributed to the reduction of the nitrogen oxygen species (NO) formation and
positive modulation of the GSH levels. This study suggested that new phenolic esters
could play an important role in the regulation of tyrosinase activity and seem to be a

natural inhibitor of browning reaction.
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Sample Concentration Inhibition of mushroom
(ug/ml) tyrosinase activity
(% of control)
Kojic acid 5 44.342.9
20 63.3+£6.2
50 89.6£1.6
Lipoic acid 5 12.3£1.2
20 25.143.1
50 79.8+£2.6
KL ester 5 100.0+0.8
1 74.3£1.6
0.1 42.7+1.5
0.01 12.4+1.7
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Sample Concentration scavenging radical activity Liposome peroxidation
(ug/ml) (% of control) (% of control)
Kojic acid 100 9.7x1.5 10.1£1.1
300 16.7+2.1 12.8+1.2
500 1.7¢1.1 38.9+£2.8
Lipoic acid 100 0.9+0.3 15.3+1.4
300 2.1+0.5 22.6+£3.2
500 0.6+0.7 55.6+5.7
KL ester 1 0.2+0.8 21.0+0.6
10 15.0£2.6 100.1£1.1
100 92.9+1.4 101.5.£0.7
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NO production (%)
Sample Concentration
Incubation time (hr)
0 24 48 72
Kojic Acid 0.lmM 94.6+1.0  98.4+2.4 68.36+1.0 50.5£3.2
0.2mM 929+7.8  98.4+4.8 683423 38.6+4.3
0.5mM 96.4+4.5 100.0+5.5 71.3+1.7  18.5+0.0
lipoic acid 0.lmM 87.549.8 952409  66.3+2.0  18.0+0.7
0.2mM 103.6+8.2  98.4+1.6 762489  17.8+1.7
0.5mM 101.8+0.5 90.5+2.7  55.4+1.1  16.1+1.2
KL ester 1uL 95.7£8.9  96.843.3  68.3+3.0  48.6+4.2
5uL 96.4+5.5  96.8+2.4  62.4+1.5  19.6+0.8
10uL 110.7¢1.0  96.8+0.9  64.4+3.0  17.5+0.7
20pL 121.4+5.5 109.5+2.7 63.4+4.0  17.3+0.2
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(# % ) Polyphenols and derivatives, are secondary plant metabolism
and presents in fruits,vegetables and herbs. Polyphenols show a lot of]
biological functions, including free radicalscavenger, antioxidant,
antiflammation, antimicrobial, antitumor, and UV filter. Plantphenols
are of considerable interest frome the viewpoint of dietary antioxidant
supplementation and food preservation, but because of their relatively
low solubility in oil-base media, applications for their natural
antioxidants in food, medicine and cosmetic is limited. The
hydrophobicity of polyphenol could be promoted using enzymatic
lipophilization, by esterification between carboxylic acid of phenolic
acid and hydroxyl group of fatty alcohol. To obtain a amphipathic
multiplefunctional compound, which keeps its original functions,
additional functions from fatty alcohol and amphipathic structure.In
addition, based on our datas, we found that kojic acid and lipoic acid
conjugate could be efficiencyly synthesized by esterification with
lipase in organic media. KL ester (Kojic acid lipoyl ester), a new
lipase-catalyzed compound. In addition, new phenolic esters displayed
radical scavenging, reducing activities, chelating activities, protected
liposome against oxidative damage, and inhibition of mushroom
tyrosinase activity. In the BI16 intracellular model system, the
inhibitory action of new phenolic esters on tyrosinase activity and
melanin formation may be, in part, attributed to the reduction of the
nitrogen oxygen species (NO) formation and positive modulation of]
the GSH levels. This study suggested that new phenolic esters could
play an important role in the regulation of tyrosinase activity and seem

to be a natural inhibitor of browning reaction.
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