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Summary

A spectrophotometric investigation was undertaken to obtain information on the mechanism
of the enzymatic browning reaction in Japanese pear (Pyrus serotina Rehd var. culta) fruit.
Polyphenoloxidase (EC 1. 10. 3. 1) was partially purified from the fruit by a combination of
ammonium sulfate fractionation, DEAE-cellulose chromatography and Sephadex G-50 gel filtra-
tion. The enzyme oxidized o-diphenols such as chlorogenic acid, catechol and dopamine, but did
not m- and p-diphenols such as resorcinol and hydroquinone. Optimum pH of the enzyme was
about 6. The enzyme activity was inhibited by sodium diethyldithiocarbamate, potassium cyanide
and L-ascorbic acid.

Natural substrates were extracted from the peel and pulp of the pear by ethanol. The natural
substrates as well as o-diphenolic compounds were oxdidzed by the enzyme and a remarkable
darkening of their reaction mixtures was observed. The difference spectra of these natural
substrates during the browning reactions showed a negative peak at 325nm and positive ones at
260nm and 380nm. The profiles of the difference spectra were similar to that found in the
enzymatic browning of chlorogenic acid.
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Fig. 1 Gel Filtration of Polyphenoloxidase on Sephadex G-50.
DEAE-cellulose fraction was applied into the Se-
phadex G-50 column (2.2x50cm) equilibrated with 0.02M
phosphate buffer (pH 7) containing 0.2M sodium chloride
and eluted with the same buffer.
o0—0 enzyme activity, —— protein (ODs0),
—— fraction pooled.

Table 1 Purification of Polyphenoloxidase from Japanese Pear Fruit

Procedure Volume Protein Activity Specific activity Purification Yield
(ml) (ug/ml)  (unit/ml)  (unit/mg protein) (fold) (%)
Crude enzyme 280 168.4 68.6 40.7 1.0 100
DEAE-cellulose 443 35.5 22.8 642.3 15.8 53

Sephadex G-50 160 19.1 50.2 2628.3 64.6 42
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Aua—NiFbFrcBbENz2, ®  Hydroguinone 0 0
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idase Activity. :I‘he enzyme was preincubated
Enzyme activities were mea- at §C for 20 hr in the buffers of
sured at various pH values and the various pH values, and the residual
activities expressed as a percent of activities were measured under stan-

maximum activity. dard conditions (pH 6, 30°C).
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Effect of Temperature on the Sta-
bility of Polyphenoloxidase.

The enzyme was preincubated

at various temperatures for 5 or 30

min, and residual activities were

measured under the standard condi-

tions.
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Table 3
Activity

Effect of Various Compounds on Polyphenoloxidase

Compound

Relative activity (%)

None

Potassium cyanide

Sodium diethyldithiocarbamate
Ethylendiaminetetraacetic acid
L-ascorbic acid

MnCl,

CuS0,

ZnSO,

FeSO,

CoCl,

NiCl,

100
65
0
81
64
101
96
97
95
98
94

(Final concentration of compounds, 5X107*M)
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Fig. 5 Changes of Absorption(d) and Difference Spectra(B) during
Browning Reaction of the Extract of Japanese Pear Peel.
The absorption and difference spectra were measured by use

of an Hitachi model 557 spectrophotometer.
a; 0 min, b; 5 min, ¢; 10 min, d; 20 min, e; 30 min, f; 60 min.

2, BOEEORNNE, 260nm ¥ X U380nm (5T, % DBAIE32nm (BETAS <, ZhEn
EFLRRAEDE—7 2T L7

RAES PP AR OBHEIC S Fig. 6 ARUVBWSRLE L D12, ZORNANS MR UEBER
FMCHES Z DEBYIZBTERO REH PP SO T NS & b7z DB 7258, # OIBZ R I mE 14
<, A7 MVOEE Y REL PP B L L0 D /NS o Tz,




BEH « YD =R v BEOBENBEC DL 97

(A)
1.0}
eb]
Q
=
@
0
[
[}
w
2 0.5F
< a
f
0 i 1 1 }
220 300 400 500 600
+0.1
Wave length (nm)
f
N —
0 ' TN i i
m 520 1 \v 400 b 500 600
= b
f
(B)
-0.1}

Fig. 6 Changes of Absorption(a) and Difference Spectra(B) during
Browning Reaction of the Extract of Japanese Pear Pulp.
Symbols are the same as that in Fig. 5.
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Fig. 7 Changes of Absorption(A) and Difference Spectra(B) during
Browning Reaction of Chlorogenic Acid.
Symbols are the same as that in Fig. 5.
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Fig. 8 Changes of Absorption(d) and Difference Spectra (B) during
Browning Reaction of Caffeic Acid.
Symbols are the same as that in Fig. 5.




B HY ok v REOBENETICOWT

(A)
2.0F
@
<
g
S Lop
ot
O
1]
£
<
0 "
220,
- + 0.4}
=
+0.21
0

220 300 400 50 600

Fig. 9 Changes of Absorption(ad) and Difference Spectra® during
Browning Reaction of Catechol.
Symbols are the same as that in Fig. 5.
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Browning Reaction of Dopamine.
Symbols are the same as that in Fig. 5.
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Fig. S WR U Fig. 10@MizAa 5 R 3 X522 s ik b280nm (FiRiC € —2 2F 9 5 RN
AT M ERL, BEREOETICHE> THERREDZIZEBIT b7 2 TLEDEMRD
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Jz, U X S /4 Y v EOBRBEEOOHEDOHESDHEHIZ L2bDTHdEELHNS.

AEEZE D& pH 12 6 [ 5N (Fig. 2), ZHid Bartlett D ¢ 4 379 ¥ PPOPD
#h (pH6.2) LBIL7-. £/, dAnjouBO XA 37+ d pH 7 DML &HEE
#FT 5 PPOMAHENTEY, IORETY pH 6~ 7 XHRHEEREFET 2 PPOMBENLS
THpbes101L1822) = 79d | T, Rivas & Whitaker'® i3, Bartlett D 3 v+ &b
suus s BERE L LEA, pH AR E#E pHEE2ET 5 2D PPO #HL Tw
B3, ZN5IEHEIED PPO Ld& %> PPODTA VHFALTHEEELZOND, EHSD
ZkR I VSR pH 4 R R#EpHE 2B T 5 PPO * BHLTEB Y, 208 PPO OlE
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LEERDBLEMIZEIE D I’ Anjou #EY K O Bartlett #8190 PPO D # 6 L EETH - 72, &
512, Table 310 R L - ABRERCRITT Y 7oALYV WA, VTF LI F A HANE VS
MUY LE, BROEEYOREL oA T F VOB LEVIELEERLE. £,
CDEIBRBRACEVMOHEIY 7 7 v RE, HOL DREFFHE BV IREDLATL
% 1, 2, 3, 4, 11, 18, 22).
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DE—7 ZRTERIEBPPREZ 500, ARMOEILINS L, TNEDART N LDHE
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