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Effects of the eco-friendly pretreatment materials on browning and quality of semidried persimmons(Diospyros kaki Thunb.)
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Abstract— This study attempting to examine effects of the
environmental-friendly and health-friendly pretreatment
materials on browning and quality of semi-dried Persimmons
instead of sulfur fumigation because consumers' needs for food
safety are increasing.

The reason that sulfuring prevents semi-dried persimmon
from browning and generation of fungi is that sulfurous acid
of a strong reducing power occurs when sulfur burns. It is
because such a sulfurous acid is oxidized into sulfric acid to
show a strong bleaching that returns coloring substance.
Particles of sulfur coat plants surface to form a strong
acid film that prevents germ invasion, spoilage and vermin
damage, which functions as a strong sterilizer.
Chemicals allowable for good preservatives at present
have limit in usage and are allowed to be used partially in
sterilization of beverages, vegetables, fruits, agricultural
equipment, etc. However, the residual feature causes a
problem, so a safety-assured substance is approximately
required in whole products. Therefore, there have been lots
of attempts to find out such a substance in nature. Natural
antimicrobials include plant extract, particular protein,
enzyme, organic acid, bacteriocin, etc, while natural
antioxidants include citron, green tea extract, pyroligneous
liquor, etc.
Grapefruit seed extract, a natural antimicrobial and
antioxidant, contains enormous amount of natural arcorbic
acid, naringin and tocopherol [3] to have an outstanding
antibacterial and antioxide [8].
Sporix , a polyphosphate belonging to acid, has pH 1.8~
2.2 and prevents discoloration and growth of microorganism,
so improve conservativeproperty [4].
We tried to find effects of the eco-friendly pretreatment
materials on browning and quality of semi-dried Persimmons
Instead of sulfur fumigation.

Semi-dried persimmons treated by non-fumigation showed a
severe browning on their surfaces, Browning of grapefruit
extract treated group and 5% Sporix treated group was mere.
The surface color of grapefruit extract treated group showed a
real red color.
Weight reduction rate was more than 50% after air-drying
period of 24 days in every process. The rate of 5% Sporixtreated group was 60%, the highest degree. The moisture
content of 5% Sporix treated group was 44.9%, the lowest
degree while that of grapefruit extract treated group was
55.8%, the high degree.
The soluble solid contents of non-fumigation treated group and
grapefruit extract treated group was 38 and 39°Bx,
respectively while that of sulfur fumigation treated group and
5% Sporix treated group was 41 and 42°Bx, respectively.
From the general preference standpoint, sulfur fumigation
treated group was 3.8, 5% Sporix treated group was 3.9, and
grapefruit extract treated group was 4.2. Since taste and color
were excellent with 5% Sporix and grapefruit extract treated
group, they are recommendable for pretreatment materials
when semi-dried persimmons are processed.
It is required to manage environment so that drying site is not
excessively humid during dyring period when Sporix and
grapefruit extract are used as pretreatment materials while
making semi-dried persimmons, and it is desirable to use more
than ripe persimmons for tasty and high quality semi-dried
persimmons.

II.

‘Sangju-Dungsi’, a cultivar of astringent persimmons,
was harvested around the end of October at Sangju, and
made into semi-dried persimmons. It was mechanically
peeled and processed with sulfur fumigation, grapefruit
extract and Sporix to be air-dried. Sulfur fumigation was
made in such a way that persimmons soon after peeling were
fumigated for 20 minutes with sulfur of 10 g per 1 at a sealed
room.
Grapefruit extract contained the sugar content of 65 ~
67°Bx and pH 2.6 ~ 3.6%. Sporix, a polyphosphate
belonging to acid, was purchased from Seodo BNI Co Ltd,
and its molecular formula is (NaPO3)n:n = 10 ~ 18. It is
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I.

MATERIALS AND METHOD

INTRODUCTION

Sulfur fumigation has been conducted to prevent surface
browning and fungi while making semi-dried persimmons.
Sulfur dioxide remained in food causes asthma patients to
have difficulty in breathing or some people to have allergic
reaction.
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generally used as a food additive and discoloring agent for
juice, frozen desert, salted food, Kimchi, etc.
As a soluble solid contents of semi-dried persimmons flesh
of 5 g was diluted 20 times with distilled water and mixed to
make supernatant. The supernatant was measured by
refractometer. Moisture content was measured by constant
pressure heat drying method of 105℃ [7]. It was divided into
grade 6 from 0 (no browning) ~ 1 (a little browning) ~ 5 (severe
browning) for index of browning. Criteria of sensory evaluation
included taste, color and preference and 15 evaluators conducted
evaluations.

As a result of evaluating taste, the taste of nonfumigation treated group was generally good, that of 5%
Sporix-treated group was 3.4, that of grapefruit extract-treated
group was 3.9, the highest degree. The surface color of semi-dried
persimmons treated with non-fumigation was 1.0, the lowest
degree while that of others treated group was generally excellent.
Among them, the surface of grapefruit extract treated group
showed a great red. From the viewpoint of general preference,
sulfur fumigation treated group was 3.8, 5% Sporix treated group
was 3.9, and grapefruit extract treated group was 4.2. Since taste
and color were excellent with 5% Sporix and grapefruit extract
treated group, they are recommendable for pretreatment materials
when semi-dried persimmons are processed.

III. RESULTS AND DISCUSSION
Browning index of semi-dried persimmons
Browning index of non-fumigation treatment was 4.0. Its
browning started from the 3rd day of drying and began to be
more browning as drying period went by. Sulfur fumigationtreated group showed the browning index of 0.0 to have no
browning during drying period. Grapefruit extract and 5%
Sporix treated group was 0.5 ～ 0.6 to show a mere
browning. Anti-browning effect of grape-fruit extract
howed an outstanding antibacterial and antioxide action
against all kinds of food, prevented generation of toxic and
spoiled substances to extend freshness of food and
validity[5][10]. Also, the study revealed that Sporix had an
effect to prevent discolorization of soda, to increase safety of
tea polyphenol, and to remove or alleviate bitter and
astringent taste of green tea.
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Weight reduction rate of semi-dried persimmons
Weight reduction rate after 24 days' air-drying in the
every process was more than 50%, 5% Sporix-treated group
was about 60%, and other-treated group was 57 ～ 58%.
Moisture contents of semi-dried persimmon
The moisture content by Sporix after 24 days' drying was
44.9% shown the lowest degree, that by grapefruit extract
was 55.8% shown the highest degree. The reduction of the
moisture content was slow during drying day of 7 ～ 14.
The reason that the moisture content treated with grapefruit
extract was high is that the surfaces of semi-dried
persimmons were soaked with viscosity-contained grapefruit
extract and created a film that prevents moisture from
evaporating[1][2].
Soluble solid contents of semi-dried persimmons
The soluble solid contents of non-fumigation group and
grapefruit extract treated group was 38 and 39 °Bx,
respectively while that of sulfur fumigation group and 5%
Sporix group was 41 and 42 °Bx, respectively. It was reported
that soluble sugar was concentrated by evaporation of
moisture as drying period went by to increase soluble sugar
[11]. This experiment showed the same phase with the said
report and there was no big difference in soluble solid
contents among treatments[6][9].
Sensory evaluation of semi-dried persimmons

120

90.0

Sulfur Fumigation

Moisture content(%)

80.0

Non-fumigation

70.0
60.0
50.0
40.0
Non - fumigation

30.0

Normal treatment(Sulfur fumigation)

20.0

Grapefruit extract

10.0

5% Sporix

0.0
0

5

10
17
Days of drying(day)

24

Fig 3. Moisture contents of semi-dried persimmons.
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Table 1. Browning Index of Semi-dried Persimmons
Days of drying
0

5
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Treatment
Sulfur fumigation

0.0

0.0

0.0

0.0

0.0

Grapefruit extract

0.0

0.1

0.2

0.4

0.5
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Fig 4. Soluble solid contents of semi-dried persimmons.

Browning index: 0 (No browning) - 1 (A little browning) - 5 (Severe browning)

Weight

reduction rate(%)

Table 2. The sensory evaluation of semi-dried persimmons.
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Taste
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Fig 2. Weight reduction rate of semi-dried persimmons.
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