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Change in Fruit Polyphenoloxidase Activiy Caused
by High-pressure Treatment

Masashi Asaka, Ritsuko Nakanishi, Keiko Murai and Yoshio Aoyama

Polyphenoloxidase activity in buffer extract and Triton extract was determined for a
variety of fruits. The results suggest that the enzyme in pear, Japanese pear, loquat,
cherry, peach, apricot, and Japanese apricot mainly exists in the soluble fraction of
cytoplasm (buffer extract), while the enzyme in strawberry exists as a membrane-bound
polyphenoloxidase (Triton extract).

Effect of high pressure treatment on the polyphenoloxidase was studied. The activity
of soluble polyphenoloxidase from cherry was increased by pressurization at 300 MPa
or higher, being highest at 500 MPa. While the activity of soluble polyphenoloxidase
from apricot was decreased by pressurization at 400 MPa or higher. The activity of
polyphenoloxidase from pear, Japanese pear, loquat, and cherry was increased by
pressurization. On the other hand, the activity of polyphenoloxidase from peach,
apricot, and Japanese apricot was decreased by pressurization. The membrane-bound
polyphenoloxidase activity of strawberry was decreased by pressurization. The change
in polyphenoloxidase activity by pressurization was independent of the type of soluble
or membrane-bound enzyme.

The apricot polyphenoloxidase in unpressurized and pressurized extract showed the
same optimum pH. On the other hand, the cherry polyphenoloxidase in unpressurized
extract showed optimum pH at 4.5 and a slight activity at neutral conditions (pH
5.5—7.5). By pressurization of the extract at 500 MPa, the enzyme activity was
increased, and the pH-activity curve showed no peak.

The result on native-polyacrylamide slab gel electrophoresis for the buffer extract of
cherry showed that 2 active forms and 4 latent forms of polyphenoloxidase existed in
the unpressurized extract and latent enzymes were activated by pressurization. It was
suggested that the cherry polyphenoloxidase was activated by a limited conformational
change of the enzyme.
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enzyme, activation, latent enzyme, optimum pH, polyacrylamide slab gel
electrophoresis.
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Table 1. Plant polyphenoloxidase activity in buffer extracts and Triton extracts.

Plant Variety Buffer extract Triton extract
Pear La France Hed- =+
Japanese Pear Kosui ++ =
Cherry Sato-nishiki ++ +
Loguat 5 e .
Japanese apricot Kobai S - -+
Apricot ++ ==
Peach Suimituto e =
Strawberry Toyonoka, Nyocho — FF
Apple Mutsu, Fuji, San-fuji,

San-tsugaru, Ohrin, = + -+

Jonagold

Starking ++ +

++ ! strong activity, + : weak activity, &+ :trace, — : no activity
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Change of apricot polyphenoloxidase
activity in buffer extract
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See Fig. 1 for conditions of the
enzyme assay.

of 20 mM phosphate buffer, pH
6.5, containing 25 mM pyrocatechol,
at 30C. One unit of activity was
defined as a change in one
absorbance unit per min at 410
nm.

Table2. Change of polyphenoloxidase activity in buffer extract from

various origins by pressurization.

Enzyme origin change of activity®* Treated pressure(MPa)** Activation fold

Pear t 500 10.7
Japanese pear t 600 1.7
Cherry ) 500 4.9
Loquat 1 500 4.5
Apricot ] 600 0.2
Japanese apricot 1) 700 0.4
Peach 1) 500 0.45

* Upward arrows represent that the enzyme activity was increased by pressurization.

Downward arrows represent that the enzyme activity was decreased by pressurization.

** Treated pressure means pressure value which gave the highest or lowest activity.

MPa LA _EOETIPE CIREEA I L, 600 MPa DR THRAF O KL .71 TH - 71-.

W, TvX, Ui, AHEORGERIEEEARIZ L D ET Lic. 7 ¥ Xi3400 MPa L _ OB ¢
{£F L, 700 MPa DML T20% 127 - . FIPEIZ500 MPa L EOFE DB CIEEMETFT L, *h
DEDENABTLREALRUERZR L.
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Fig. 6. Native-polyacrylamide slab gel electrophoresis of the buffer extract from
cherry.

Electrophoresis was done on 7.5% polyacrylamide slab gel by the method
of Davis”. C, unpressurized extract; I, extract pressurized at 500 MPa
and 20C for 10 min. Protein bands was stained with Coomassie Brilliant
Blue R-250. Polyphenoloxidase band was stained with the enzyme assay
solution (see Fig. 1). C gel was unpressurized after electrophoresis and P
gel was pressurized at 500 MPa and 20C for 10 min before activity
staining.
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