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Abstract

In development of the processed food, it is important not only to make the food delicious but to enhance
its storage span and thermal stability without change of the food quality in color, which greatly affects
the tastes of customers. Protopectinase (PPase) from Bacillus subtilis EK11 hydrolyses or dissolves
protopectin in the middle lamella of plant tissues with the resultant separation of plant cells from each other,
called enzymatic maceration. With the PPase, kiwifruit was enzymatically macerated to separate cells
to primary cell wall without damage. Yields of kiwifruit treated with PPase and mechanical maceration
were 82% and 60%, respectively. Total and reducing sugars, crude protein and fat in the enzymatic maceration
were well preserved as in the mechanical maceration. Importantly, over 95% of vitamin C, which is the
most unstable component in application of the mechanical maceration, remained with intact form for one
day after the enzymatic treatment. When the suspensions of kiwifruit macerated with both treatments
had been stored at 4°C for 6 days, the suspension of kiwifruit mechanically macerated was decolorized.
Whereas decolorization was not found in the enzymatically macerated kiwifruit. Moreover, the mechanically
macerated kiwifruit was greatly deteriorated after heat treatment at 100°C for 60 min; the cell suspension
of the enzymatically separated kiwifruit appeared to be stable, indicating the thermal stability. Thus,
the PPase treatment could be a better choice for preparation of the highly valuable and functional processed
food of kiwifruit as well as for prolonging the preservation period of the processed kiwifruit.
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Enzymatic maceration

Fig. 1. Schematic illustration of enzymatic or mechanical
maceration.
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Fig. 2. Microphotographs of kiwifruit suspensions.
(1): Treated with PPase ( X50)
(2): Mechanically macerated with homogenizer ( X 100)
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Table 1. The ratio of recovery and waste from kiwifruit
suspensions with treatment of PPase and mechan-
ical maceration

Treatment" Recovery (%) Waste (%)
PPase 82 18
Mechanical maceration 60 40

“Suspensions treated with PPase and mechanical maceration
were filtered by 40 mesh sieve.
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Table 2. Analysis of kiwifruit components treated by PPase and mechanical maceration

Concentration (%)

Treatment ]
Total sugar Reducing sugar Sucrose Crude protein Crude fat Crude fiber
PPase Recovery 179 74 47 0.06 0.63 0.04
Waste 13.0 76 4.3 0.22 3.23 0.80
Mechanical Recovery 14.8 7.6 47 0.01 0.60 0.01
maceration Waste 144 8.1 49 0.17 3.01 1.15
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Fig. 3. The change of vitamin C in kiwifruit suspensions
treated with PPase and mechanical maceration.
MH: Recovery of mechanically homogenized kiwifruit
suspension,
PPase: Recovery of PPase-treated kiwifruit suspension.
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Fig. 4. Color changes of kiwifruit suspensions treated with PPase and mechanical maceration stored at 4°C.
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Fig. 5. Color changes after boiling kiwifruit suspensions treated with PPase and mechanical maceration.
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