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Abstract

It is difficult to accurately evaluate the effect of lipophilic compounds in aqueous reaction system of enzymes
because they are immiscible with water. To screen lipophilic inhibitors of tyrosinase which catalyzes the
synthesis of melanin in vivo, an optically clear organic system composed of organic solvent, surfactant, and
water, often called reverse micelles(RM), was introduced. Optimal RM to let tyrosinase act normally was
composed of isooctane as an organic solvent and dioctyl sulfosuccinate(AOT) of 100 mM as a surfactant.
When a molar ratio of water to surfactant was 15, tyrosinase(105.3 units) in RM showed a similar reactivity
toward 3,4-dihydroxyphenylalanine(0.18 mM) as in the aqueous assay system. In the presence of cinnamic
acid, the product formation of tyrosinase reaction was proportional to the reaction time. This indicates that
the inhibitory effect of lipophilic compounds could be analyzed in RM.
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Fig. 1. Tyrosinase reaction on various organic solvents for
RM
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Fig. 2. Effect of pH on tyresinase reaction in RM.

RM was composed of isooctane(3 mL), AOT(100 mM) and
phosphate buffer(25 mM, pH 8.0) containing tyrosinase
(105.3 units) and L-Dopa(0.18 mM). Water concentration in
RM was 1.5 M. Absorbance change was determined from a
slope of absorbance at 475 nm for the initial 1 min at 35°C.
-0 citric acid-Na,HPO, buffer, (-7 sodium phosphate
buffer, & - A : glycine-NaOH buffer, A-A: induction time
for the initiation of tyrosinase reaction when phosphate
buffer was used.
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Fig. 3. Dependence of tyrosinase reaction on L-Dopa
concentration in RM.
RM was composed of isooctane(3 mL), AOT(100 mM) and
phosphate buffer(25 mM, pH 8.0) containing tyrosinase
(1053 units). Water concentration in RM was 1.5 M.

Absorbance change was determined from a slope of
absorbance at 475 nm for the initial 1 min at 35°C.
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Fig. 4. Dependence of tyrosinase reaction on enzyme
content in RM.

RM was composed of isooctane(3 mL), AOT(100 mM) and
phosphate buffer(25 mM, pH 8.0) containing L-Dopa(0.18
mM). Water concentration in RM was 1.5 M. Absorbance
change was determined from a slope of absorbance at 475
nm for the initial 1 min at 35°C. @-@: absorbance during 1
min of reaction determined from the slope of the absorbance
change within 0.2 min after initiation of the reaction, Il
absorbance after 1 min of the reaction
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Fig. 5. Dependence of tyrosinase reaction on the molar

ratio of water to surfactant in RM.

RM was composed of isooctane(3 mL.), AOT(100 mM) and

phosphate buffe25 mM, pH 8.0) containing tyrosinase

(105.3 units) and L-Dopa(0.18 mM). Absorbance change was

determined from a slope of absorbance at 475 nm for the

initial 1 min at 35°C.
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Fig. 6. Dependence of tyrosinase reaction on AOT
concentration in RM.

RM was composed of isooctane(3 mL), AOT and phosphate
buffer(25 mM, pH 8.0) containing tyrosinase(105.3 units)
and L-Dopa(0.18 mM). W was 15. Absorbance change was
determined from a slope of absorbance at 475 nm for the
initial 1 min at 35°C.
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Fig. 7. Tyrosinase reaction in RM in the absence and
presence of cinnamic acid.

Control(®) is the tyrosinase-catalyzed reaction in RM
composed of isooctane (3 mL), AOT(100 mM) and
phosphate buffer(25 mM, pH 8.0) containing tyrosinase
(105.3 units) and L-Dopa(0.18 mM). W was 15. Absorbance
change was determined from a slope of absorbance at 475
nm for the initial 1 min at 35°C. Tyrosinase reaction was
inhibited in the presence of cinnamic acid(0.05 mM, B).
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