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and Spectra (VID

Absorption Spectra of “Apple Enzyme—
Catecholamine” System
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Table 1. Browning of several polyphenol
compounds by apple enzyme.

OD,7 (hrs)
Polyphenol
0.5 6 12 24
Catechol 0.37 0.59 0.68 0.77
Chlorogenic acid 0.25 0.47 0.64 0.83
Pyrogallol 0.28 0.37 0.39 0.74
Dopa 0.59 0.70 1.05 1.05
Dopamine 0.77 1.30 1.90 1.75
Noradrenaline 0.79 1.20 1.60 1.60
Adrenaline 0.75 0.60 0.63 0.80
3, 4-Dihydroxytoluene | 0.26 0.49 0.70 0.95
Gallic acid 0.11 0.14 0.15 0.15
Resorcinol i 0.10 0.08 0.08 0.06
Phloroglucinol 0.08 0.09 0.09 0.06
Phenylalanine 0.08 0.08 0.08 0.08
None 0.08 0.08 0.08 0.05

Enzyme was extracted from 15 g acetone
powder of rinded apple with 600 ml of 0.1
M Mcllvaine buffer, pH 6, filtered and cen-
trifuged at 10,000r.p.m. for 30 minutes.
Into the supernatant, saturated ammonium
sulfate solution was added to 0. 8 saturation
and centrifuged. The precipitate collected
was dissolved in 0.02M phosphate buffer,
pH 7, and dialysed against the same buffer
at 5°C for 2 days. The supernatant filled
up to 75 ml was employed in the examina-
tion as the enzyme solution. A mixture of
7.5ml 0.01M polyphenol solution, 7.5ml
H,0 and 3 ml enzyme solution was incubat-
ed at 37°C. After 0.5, 6, 12 or 24 hours,
the browning was determined by estimat-
ing the optical density at 470 nm,
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Fig. 1. Absorption spectra of “apple
enzyme-dopa” system in visible range
of wave length during the browing.
Enzyme solution was prepared as de-
scribed in Table 1. A mixture of 1 ml
0.0l M dopa, 5ml H,O and 4 ml enzyme
solution was incubated at 37°C. After
1, 5, 10, 20, 30, 60, 120, 210 and 330
minutes, absorption spectra of the
browning reaction mixture were esti-
mated with a Shimadzu Multipurpose
Recording Spectrophotometer, MPS-50.
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Fig. 2. Absorption spectra and variation
of the optical density of “apple enzyme-
dopa” system in UV range of wave length
during the browning. Estimation was car-
ried out as in Fig. 1, but after 1, 10, 60,
120, 330 minutes and 24 hours and 1mM
solution of dopa was employed in place of
0.01 M solution,
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Fig. 3. Absorption spectra of “apple

enzyme-dopamine” system in visible

range of wave length during the brown-

ing. Estimation was carried out as in

Fig. 1.
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Fig. 4. Absorption spectra and varia-
tion of the optical density of “apple
enzyme-dopamine” system in UV range
of wave length during the browning.
Estimation was carried out as in Fig. 2.
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Fig. 5. Absorption spectra of “apple
enzyme-noradrenaline” system in visible
range of wave length during the brown-
ing. Estimation was carried out as in
Fig. 1.
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Fig. 6. Absorption spectra and varia-
tion of the optical density of “apple
enzyme-noradrenaline” system in UV
range of wave length during the brown-
ing. Estimation was carried out as in
Fig. 2.
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Fig. 7. Absorption spectra of “apple
enzyme-adrenaline” system in visible
range of wave length during the
browning. Estimation was carried out
as in Fig. 1.
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Fig. 8. Absorption spectra and variation
of the optical density of “apple enzyme-
adrenaline” system in UV range of wave
length during the browning. Estimation
was carried out as in Fig. 2.
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Fig. 9. Absorption spectra and variation
of the optical density of “apple enzyme-3,
4-dihydroxytoluene” system in visible range
of wave length during the browning. Esti-
mation was carried out as in Fig. 1.
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Fig. 10. Absorption spectra and variation
of the optical density of “apple enzyme-
3,4-dihydroxytoluene” system in UV range
of wave length during the browning. Esti-
mation was carried out as in Fig. 2.
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Summary

Browning of catecholamines such as dopa, dopamine, noradrenaline and adrenaline
with apple enzyme was estimated. In the course of the browning, the absorption
spectra with the peak at 475~480nm was formed. On the other hand, variation of
UV spectrum was also estimated and the maximum increase of the optical density was
determined at 300~305 nm. Enzymatic browning was observed for 3, 4-dihydroxytoluene
too, whose UV spectrum is similar to those of catecholamines. However, differing
from catecholamines, the absorption spectrum with the peak at 400 nm was formed

during the browning.



