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Abstract
This study was carried out to determine the shelf-life and quality changes of perilla leaves (Perilla ocimoides

L.) in relation to changes in the concentration of biochemical components during storage. The shelf-life of

perilla leaves was 2 to 3 days at room temperature and 6 days at 3°C. This was extended to 12 days at room
temperature and 20 days at 3°C by packaging in a 0.01 mm thick polyethylene film sack (PEFS). The ascor-
bic acid concentration of fresh perilla leaves was 23 mg per 100 g fresh weight. This declined to 16 mg per

100 g fresh weight on the 4th day of storage in all treatments. Ascorbic acid concentrations decreased further
to 7 mg on the 8th day at room temperature and 8 mg per 100 g on the 16th day at 3°C in PEFS. Total and

reducing sugar concentrations in the controls were higher than those in the PEFS storage at room temperature.

Protein and free amino acid concentrations gradually increased during storage. A higher protein level was

maintained in the control than in the PEFS treatment. Changes in nucleic acid concentration and peroxidase

and polyphenoloxidase activities during storage were also measured in relation to the changes in quality of

perilla leaves.

Introduction

Among fresh vegetables consumed in Korea, perilla
leaves are popular. Figures on the production of perilla
leaves as a fresh vegetable are not available, but most
families and restaurants in Korea often serve this with
leaf lettuce and meat. Annual production of perilla leaves
is estimated to be about ten thousand metric tons, one
quarter of the leaf lettuce production of 1983." Seeds
of the perilla plant are a source of vegetable oil in Man-
churia, Korea, Japan, and Northern India.*» However,
studies on the perilla leaf as a vegetable are very few.

The objectives of this study were: 1) to determine the
shelf-life of perilla leaves at different temperatures and
2) determine the changes in concentration of several
biochemical components and enzyme activities related to
the shelf-life over the storage period.

Materials and Methods
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Perilla leaves (Perilla ocimoides L.) of a local leading
cultivar in Suweon were used for this study. The
leaves were harvested and immediately transported to
laboratory. Ten to 15 sheets of uniform leaves (7 to 10
g) were packaged in a sack of high density polyethylene
film (PEFS; 25 cm width, 30 ¢m length, and 0.01 mm
thickness, manufactured by Honam Oil Refining Co.). The
sacks containing the leaves were transferred to an enamel-
ed metal vat and stored in an Incubator at 3+1°C or in
a dark room at about 20°C. Control treatments were
prepared without PEFS packaging. Visual rating of quali-
ty was made by the method used in the previous report.*’
Scores of three and below are unmacketable and would
not be eaten.

Five grams of leaves were ground in a mortar with
an adequate volume of metaphosphoric acid-acetic acid
solution for the determination of ascorbic acid. The slurry
was filtered, and 2.0 m/ aliquots of filtrate were titrated

with 2, 6-dichloroindophenol.’ A spectrophotometric
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method was used to measure chlorophy!l concentration.
The determination of sugar, protein, :..nino acid, nucleic
acids and activities of peroxidase (PO) and polyphenolox-i
idase (PPO) were conducted as described earlier.®
Chemical reagents were purchased from Sigma, Merck,’
Wako, and Kanto Chemical Companies.

Results and Discussion

The effect of storage upon quality of perilla leaves is.

shown in Fig. 1. Lower storage temperature and packag- '

ing in PEFS lengthened the marketable and edible lifc of
perilla leaves. Leaves packaged in PEFS could be storedj:
about 12 days at room temperature and 20 days at 3°C.|
The storage period of perilla leaves in PEFS packagingi
was longer at room temperature but shorter at 3°C thanl*E
that of leaf lettuce.® '

Ascorbic acid concentrations greatly decreased dur-
ing storage (Fig. 2). The initial concentration of ascorbic
acid was 23 mg per 100 g fresh weight, almost the same

as leaf lettuce. After storage at 3°C for 4 days for con- '

trols, 8 days in PEFS at room temperature, and 16 days
in PEFS at 3°C, the ascorbic acid concentrations were
18 mg, 6 mg, and 8 mg per 100 g fresh weight maintain-
ing edible quality, respectively.

The chlorophyll concentration of perilla leaves was 5.6
mg per g dry weight. This changed slightly during storage
at 3°C, but decreased greatly in control leaves at room
temperature (Fig. 3). According to Hosoda et al.,'®! Im-
amura and Shimuzu,‘” and Eskin et al.,'® the breakdown
of cholorophyll is closely associated with lipoxygenase and
chlorophyllase activities. An increase or stabilization of
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Fig. 1. Changes in quality of perilla leaves, scored by
visual observation, during storage at room
temperature and 3°C
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Fig. 2. Changes in ascorbic acid concentration of
perilla leaves during storage
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Fig. 3. Changes in chlorophyll concentration of perilla
laeves during storage

the activities of these macromolecules may indicate a
stimulation of leaf senescence during storage.

Total and reducing sugar concentrations gradually in-
creased during storage (Table 1). This trend was also
found by Singh et al.® for lettuce. The concentrations
of sugars at room temperature were higher in the con-
trol than for PEFS storage.

Protein and free amino acid concentrations gradually
increased during storage (Fig. 4). These trends agree with
the results of Nawa ef al.¢*® for Chinese cabbage. Con-
trol leaves had higher protein levels than those in PEFS
at both 3°C and room temperature. The concentrations
of free amino acids in the control at room temperature
were lower than those of PEFS, but at 3°C, the concen-
trations in the control were a little higher than those of

PEFS, and showed a small increase during storage.
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Table 1. Changes in total and reducing sugar concentrations of perilla leaves during storage at 3° and 20°C

Storage Low temp., 3°C Room temp., 20°C
Treatment
period Total sugar Reducing sugar Total sugar Reducing sugar
Day % dry weight base % dry weight base
0 Control 6.10 4.05 6.10 4.05
2 Control 7.32 5.95 7.52 5.91
PEFS* 5.76 4.13 6.61 4.77
4 Control 7.03 5.80 7.13 6.04
PEFS 8.62 6.55 6.18 5.11
8 Control 9.15 7.51 8.34 7.12
PEFS 8.79 6.66 5.47 5.43

* Packaging of polyethylene film sack, 0.01 mm: thickness, 30 cm length, and 25 cm width.

RNA concentrations remained nearly constant during
storage except on the second day (Fig. 5). DNA levels
increased during storage. At room temperature, DNA con-
centrations were similar for the control and PEFS treat-
ment. At 3°C, however, DNA levels were higher in the
control than the PEFS treatment. These trends were
almost the same result of Nawa ef al.t** for Chinese cab-
bage in storage.

The activities of peroxidase (PO) and polyphenolox-
idase (PPO) increased with the progress of the storage
period after a slight decrease at the beginning (Fig. 6). PO
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Fig. 4. Changes in total free amino acid and alkali
soluble protein concentrations in perilla leaves dur-
ing storage

activity in control leaves at 3°C were higher than those
in PEFS. At room temperature, this relationship was
reversed. PPO activities were higher in PEFS than in the
control at both 3°C and room temperature. The PO and
PPO activities increased with the progress of leaf
senescence. '’ The resuits, therefore, suggest that the
increase in activity of PO and PPO at the later stages of
storage might be related to leaf senescence and result in

poor quality.
12 T T 14 T T
=8
(]
no
<oyl ]
a E
e
g RNA
h=] OF
‘G
o
S
9
|5
3
<

~O-Control at room temp.

A. ~@—Control at 3°C ;
-8~ PEFS at room temp.

DONA  -a-pers ac 3°c
%
Storage period, days

Fig. 5. Changes in nucleic acids of perilla leaves dur-
ing storage
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Fig. 6. Changes in peroxidase and [;olyphenoloxidase
activities of perilla leaves during storage
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