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Changes in the radical-scavenging activity and amount of active components (ascorbic acid and
polyphenols) in astringent persimmon (shibugaki) during dry-ripening were investigated. The activity
and active compounds in home-made wet-ripened (jukushi), commercial dry-ripened (hoshigaki), and
commercial alcohol-treated (sawashigaki) persimmon samples were also examined. The activity of
astringent persimmon during dry-ripening decreased with a reduction in the astringent taste, resulting
in that the activity after 5 weeks of dry-ripening being about 1% of that of the original persimmon.
The amounts of ascorbic acid and polyphenols after 5 weeks of dry-ripening respectively decreased to
0 and 5% of those in the original persimmon. The activity of the commercial dry-ripened and
alcohol-treated persimmon was similar to that of the home-made dry-ripened persimmon prepared in
this study. However, the activity of wet-ripened persimmon having no astringent taste was comparable

to that of fresh astringent persimmon.
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Tablel. Radical-scavenging activity of fresh and ripened persimmon
. Radical-scavenging . )
Drying activity Ascorbic acid content
Variety Type period ) ) (mg ascorbic acid/
(week) (mg ascorbic ?c1d eq./ 100 g dry weight)
100 g dry weight)
Hiratanenashi Fresh? 1,331%26 68+ 2
Dry-ripened? 1 615+12 302
Dry-ripened 2 55%9 14+1
Dry-ripened 3 43+8 5+1
Dry-ripened 4 20+1 2+1
Dry-ripened 5 16t1 1£1
Dry-ripened 10 107 0=x1
Wet-ripened® 1,280%2 312
Nishikori Fresh 1,106£78 89+3
Dry-ripened 1 157423 40+2
Dry-ripened 2 74+12 15+1
Dry-ripened 3 28+2 2+1
Dry-ripened 5 14x1 1£1
Fuyu (sweet)d Fresh 118+6 68+3
Wet-Ripened 111+27 61=£3
Atago Alcohol-treated® 7042 5+1
Fuji Alcohol-treated 154+3 311
Hyakushime Alcohol-treated 104+2 3+0
Aka kaki Dry-ripened 38+1 23t1
Ampo (Fukushima) Dry-ripened 38+2 20+1
Ampo (Toyama) Dry-ripened 4410 25+1
Ampo (Yamanashi) Dry-ripened 47+1 29x1
Ichida Dry-ripened 38+2 201
Maki kaki Dry-ripened 24 %2 91

aNamagaki. PHoshigaki. ¢ Jukushi. 4 Amagaki. ® Sawashigaki.
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Table 2. Effect of cellulase on the
radical-scavenging activity
of dry-ripened persimmon

Radical-scavenging
Reaction time

(h)

activity
(mg ascorbic acid eq./
100 g dry weight)

0 14.5%0.4
1 14.6%0.5
24 14.8%+0.8
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Table 3. Effect of artificial digestion on the
radical-scavenging activity of dry-
ripened persimmon

Radical-scavenging

Time activity
Enzyme . .
(h) (mg ascorbic acid eq./
100 g dry weight)
Before digestion 14.1+0.8
Amylase 0.5 12.6x0.7
Pepsin 3.0 12.4%+0.5
Pancreatin 3.0 11.7£0.6
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Table 4. Total polyphenols in fresh and ripened persimmon

Drying Total polyphenols Aglycons Glucosides
Variety Type period (mg gallic acid eq/ (mg gallic acid eq./ (mg gallic acid eq./
(week) 100 g dry weight) 100 g dry weight) 100 g dry weight)
Hiratanenashi Fresh? 4,468+29 2,084+24 2,384+23
Dry-ripened® 1 2,283+18 1,733%15 54949
Dry-ripened 2 69216 348+8 344+5
Dry-ripened 3 484+4 230+3 254+4
Dry-ripened 4 3463 187+3 15842
Dry-ripened 5 287+1 11440 173x1
Dry-ripened 10 224+4 611 1644
Wet-ripened® 4,819%12 2,372+ 10 2,447+15
Nishikori Fresh 5,107£30 2,883t 14 2,224+21
Dry-ripened 1 1,574+£23 614£10 960+ 16
Dry-ripened 2 1,055+17 204+10 852+16
Dry-ripened 3 923+15 7103 213%9
Dry-ripened 5 515+11 309+3 2077
Fuyu (sweet)d Fresh 1,840+ 15 646+9 1,194+18
Wet-ripened 1,233+13 00 1,233+13
Atago Alcohol-treated ® 503+1 79+4 425+5
Fuji Alcohol-treated 521%2 46+3 476 £5
Hyakushime Alcohol-treated 505+6 63+4 442+10
Aka kaki Dry-ripened 370+ 14 32+3 339+15
Ampo (Fukushima) Dry-ripened 454+ 16 67+3 387+20
Ampo (Toyama) Dry-ripened 389+3 28+3 3614
Ampo (Yamanashi) Dry-ripened 473+12 4613 427+15
Ichida Dry-ripened 215+1 20+2 195+3
Maki kaki Dry-ripened 202+14 12+£2 190+16

aNamagaki. ® Hoshigaki. ¢Jukushi. 4 Amagaki. € Sawashigaki.
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Table 5. Procyanidins in fresh and ripened persimmon
Drying Procyanidins
Variety Type period (mg epigallocatechin eq./
{(week) 100 g dry weight)
Hiratanenashi Fresh? 2,349+37
Dry-ripened® 1 1,152418
Dry-ripened 2 881+9
Dry-ripened 3 521+6
Dry-ripened 4 2187
Dry-ripened 5 117£3
Wet-ripened® 2,606+ 37
Nishikori Fresh 2,655+34
Dry-ripened 1 1,352+18
Dry-ripened 2 581+9
Dry-ripened 3 249+4
Dry-ripened 5 95+2
Fuyu (sweet)d Fresh 1,204 %12
Wet-ripened 60817
Atago Alcohol-treated © 3905
Akakaki Dry-ripened 3765
Ampo (Toyama) Dry-ripened 292+4
Ichida Dry-ripened 168+3

2Namagaki. " Hoshigaki. ¢ Jukushi. ¢ Amagaki. ¢ Sawashigaki.

5000 °

>

4000 T
3000

2000 T

1000 L

0 500 1000 1500

Total polyphenols
(mg gallic acid eq./100g dry weight)

Radical-scavenging activity
(mg ascorbic acid eq. /100g dry weight)

Fig. 1. Relationship between the radical-scavenging
activity and total polyphenols in persimmon

A fresh; B dry-ripened; @ wet-ripened.
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