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Abstract

In this study, the effects of gamma-radiation treatment on cell wall composition and physiological characteristics
of astringent persimmon fruit were investigated. The soluble tannin contents of gamma-radiated samples were reduced
by the radiation treatment. The hardness of the radiated fruit was decreased when compared to non-radiated fruit.
Alcohol-insoluble component of the cell wall in the radiated fruit was decreased from 39.3 mg/g to 37.2 mg/g.
The water-soluble content of the radiated fruit was increased from 11.4 mg/g to 13.9 mg/g. The cell wall content
of the non-radiated fruit was 26.6 mg/g whereas the cell wall content of radiated fruit was decreased to 23.1 mg/g.
Due to the maturation of astringent persimmon fruit by gamma-radiation, water-soluble compounds were increased
whereas decreasing in cell wall compounds. The contents of lignin, pectin, and cell wall were decreased from
0.82 mg/g and 3.56 mg/g to 0.77 mg/g and 3.14 mg/g, respectively. Acid-soluble hemicellulose content was decreased
by gamma-radiation, while alkali-soluble hemicellulose and cellulose contents were increased. Activities of sotening
enzyme as polygalacturonase, pectinesterase and [3-galactosidase existed in persimmon fruit were increased by
gamma-radiation. In the sensory evaluation, gamma-radition treated persimmon showed very low astringent taste
when compared to the non-radiated fruit. In hardness test, the non-radiated persimmon maintained the hardness
while gamma-treated persimmon showed softened outer layer due to the condensation of tannin during radiation
treatment. Therefore, gamma-radiation treatment will be used for the removal of its astringency of persimmon fruit

and for enhancement of its maturation.
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‘ Persimmon fruits ‘

and washing with 80% EtOH

‘ Alcohol insoluble substance ‘

Centrifuge at 20,000 rpm for 20 min
Washing with distilled water

Residue

Water soluble material (Cell wall)

T ZAAFE8ES] ] AW A4 (2015)

Homogenization in 80% EtOH and boiling for 20 min

a-Amylase and protease treatment at 35°C for 12 hr

NaCIO, treatment at 70°C for 1 hr
Centrifuge at 20,000 rpm for 20 min

Lignin fraction | |

Residue ‘

0.05 M EDTA treatment at 70°C for 1 hr
Centrifuge at 20,000 rpm for 20 min

Pectin fraction ‘

Residue ‘

0.05 N HySO; treatment at 70°C  for 1 hr and centrifuge
at 20,000 rpm for 20 min

Acid soluble hemicellulose
fraction

Residue

4 N KOH treatment at 70°C for 12 hr
Centrifuge at 20,000 rpm for 20 min

Alkali soluble hemicellulose fraction

Residue

Fig. 1.
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Cellulose fraction

Procedure for the fraction of cell wall polysaccharides from astringent persimmon fruits.
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Table 1. Change in the soluble tannin content of astringent
persimmon fruits by various radiation dose

Radiation dose (kGy)

Content of soluble tannin (uig/g)

Control 181.04+1.72"
5 146.31+0.77°
10 126.50£0.39°
20 128.09+2.76°

Mean:standard deviation (n=6). Means with different superscripts (a~c) are significantly
different at p<0.05 by Duncan’s multiple range tests.
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Table 2. Change in hardness of astringent persimmon fruits by
various radiation dose

Radiation dose (kGy)

Hardness (g/cmz)

Control 941.52+40.15"
5 857.19426.72°
10 709.52£11.53°
20 689.32+12.46¢

"Meantstandard deviation (n=6). Means with different superscripts (a~c) are significantly
different at p<0.05 by Duncan’s multiple range tests.
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Table 3. Contents of alcohol insoluble substance, water soluble
material and cell wall of astringent persimmon fruits by 10 kGy
radiation treatment

Content of material (mg/g)

Fraction
Control Radiation (10 kGy)
Alcohol insoluble al) a
bstanoe 393432 372437
Water soluble material 11417 139408
Cell wall 26.6£12° 2117

"Meanzstandard deviation (n=6). Means with different superscripts (a~c) are significantly
different at p<0.05 by Duncan’s multiple range tests.

Table 4. Change in the contents of alcohol insoluble substance,
water soluble material and cell wall of astringent persimmon
fruits during storage after 10 kGy radiation treatment

Content of material (mg/g)

Fraction Time (day)
0 1 2
Aloohol insoluble 377920 350:0 7% 335505
substance
Water soluble material ~ 13.9+1.1° 17242.1° 19.441.5°
Cell wall B.1£1.7 19.6:13 17.120.6°

"Meantstandard deviation (n=6). Means with different superscripts (a-c) are significantly
different at p<0.05 by Duncan’s multiple range tests.
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Table 5. Change in cell wall polysaccharides of astringent
persimmon fruits during storage after 10 kGy radiation treatment

Concentration of polysaccharides (mg/g)

Polysaccharides Treatment
Control Radiation (10 kGy)
Lignin 0.8240.13" 0.77+0.04
Pectin 356027 3.1420.11°
Acid soluble a b
hemicellulose 4384025 3.92+0.12
Alkali soluble 6.61:029" 6.81:033"
hemicellulose
Cellulose 6.6440.16' 6.9140.38"

Mean+standard deviation (n=6). Means with different superscripts (a~c) are significantly
different at p<0.05 by Duncan’s multiple range tests.

Table 6. Changes in the contents of cell wall polysaccharides of
astringent persimmon fruits during storage after 10 kGy
radiation treatment

Concentration of polysaccharides (mg/g)

Polysaccharides Time (day)
0 1 2
Lignin 0.77£0.24" 0.51+0.13° 0.28+0.21°
Pectin 3.1410.19" 2.96+0.32° 23240.13
Acid soluble 392002 335:031° 3116023
hemicellulose
Alkali soluble a ab b
nemicellulose 6.0140.33 6.46+0.57 6.93£0.27
Cellulose 6.11£0.18" 6.68+0.25" 7.1540.12°

Mean:tstandard deviation (n=6). Means with different superscripts (a-c) are significantly
different at p<0.05 by Duncan’s multiple range tests.
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] i 2

Storage time (Day)

Fig. 2. Change in enzyme activity of astringent persimmon fruits
during storage after 10 kGy dose radiation treatment.
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Table 7. Changes in the semsory score of astringency and
hardness on astringent persimmon fruits during storage after 10
kGy radiation treatment

)
Sensory score

Rheology Storage time (day)
Control 0 1 2
Astringency 12402 22402°  32406% 38405
Hardness 20£0.1° 24103 30:02°  36:03°

"Sensory evaluation was determined as very astringent (1 point), slightly astringent
(2 point), normal (3 point), practically not astringent (4 point), completely not astringent
(5 point) and determined as very hard (1 point), slightly hard (2 point), normal
(3 point), slightly soft ripe (4 point), completely soft ripe (5 point). 2)Meanstandard
deviation (n=6). Means with different superscripts (a-c) are significantly different
at p<0.05 by Duncan’s multiple range tests.
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