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ABSTRACT

This work was carried out during 1998/1999 and 1999/2000 seasons to study
the effect of picking date of “Triumph” and “Costata” persimmon on some quality
attributes during cold storage for 8 weeks at 1°C & 85-90% R.H. Fruits were harvested
after 146, 153, 160, 167 days, and 158, 165, 172, 179 days from full bloom for
“Costata” and “Triumph” cvs., respectively. Periodical sampling during storage
indicated that weight loss % increased as time progressed in storage, and this was
significantly higher in “Triumph” than “Costata” cv. It was also found that total acidity,
firmness, vitamin C content, tannin content and total chlorophyll content decreased as
maturity progressed and with time in storage. However, fruit SSC % and carotene
content increased in the later harvesting dates as well as during storage. It could be
concluded that the best picking date for “Costata” and “Triumph” cvs. under the
conditions of this experiment is 167 and 179 days from full bloom, respectively. This
will achieve best postharvest fruit quality.

INTRODUCTION

Persimmon (Diospyrus kaki) has been cultivated in the
Mediterranean basin for more than a century (Morton, 1987). In Egypt, the
total fruitful area of this fruit is 1029 feddans with total production of 4271 tons
as shown in the Agricultural Economics Annual Report (1998).

The future of persimmon depends on the selection of high quality
cultivars and specific marketing techniques to ensure a firm non-astringent
fruit reaching the consumer (George and Nissen, 1990). One of the most
critical handling points of any commercial fruit operation is harvest. Mistakes
made at harvest will be reflected and magnified down the line. This
emphasizes the importance of harvesting at maturity stage where quality can
be best maintained (Gast, 1994).

Persimmon is a climacteric fruit (Turk, 1993). Softening of the fruit
coincide with the climacteric rise in CO2 evolution. This takes place between
20-30 days after harvest at 20°C. During fruit ripening, soluble solid content
(SSC) and carotenoids increased (Forbus et al., 1991 and Senter et al.,
1991). Moreover, tannin content decreased as maturity stage advanced (El-
Azab et al., 1994). Also, fruit firmness decreased with progress of ripening
(Senter et al., 1991; Forbus et al., 1991 and Turk, 1993).

The objective of this work was to study the effect of picking date on
some quality attributes of “Triumph” and “Costata” cvs. and their subsequent
behaviour during cold storage.
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MATERIALS AND METHODS

This work was carried out during 1998/1999 and 1999/2000. Seven
years old, healthy and as uniform as possible in both vegetative growth and
fruit load “Costata” and “Triumph” persimmon trees grafted on Diospyros
lotus rootstock were selected. Cultural practices, as recommended by the
Ministry of Agriculture for persimmon were followed. Date of full bloom was
determined.

Fruits for this work were harvested from the selected trees at 4
different picking dates, i.e., 146, 153, 160, 167 days for “Costata” and 158,
165, 172, 179 days from full bloom for “Triumph” cultures during the two
seasons.

About 300 mature, sound persimmon fruits of each cultivar were
selected at each picking date. Fruits were harvested and transferred into
laboratory, washed using 10% chlorax solution, air dried then packed in
carton boxes where each one contained 60 fruits (3 replicates, 20 fruits each)
and then stored at 1°C and 85-90% R.H. for 8 weeks. Sampling schedule
was as follows: at picking date (zero storage time), and after 2, 4, 6, 8 weeks
in cold storage. Each of these dates were represented by two cartons for
analysis, one of each cultivar. The following parameters were determined.
Physical characters:

Weight loss: 10 fruits/carton were marked and their weight
determined before and after storage at different periods and weight loss
percentage (WLP) was calculated as follows:

WLP — Fruit wt. at zero time- wt. after storage

wt.at zerotime
Fruit firmness was measured on the two opposite sides of fruit using Effige
penterometer, 8 mm probe and data were recorded in Lbf.
Chemical characters:

Soluble solid content (SSC%) was determined in the juice after
tannin precipitation using polyethylene glycol (PEG) (Suguira et al., 1993).
Acidity %, soluble tannin content, and vitamin C were determined as
described in the A.O.A.C. methods (1980).

Total chlorophyll and carotene content were determined as mg/100 gm fruit
fresh wt. according to the method of Wettestein (1957).

The obtained data in the present work was statistically analyzed by
using the analysis of variance method as a randomized complete block
design according to Snedecor and Cochran (1967) and means were
compared according to Duncan (1955).

RESULTS AND DISCUSSION

Physical characters:
Weight loss percentage:

Data in Table (1) showed that fruit weight loss percentage of both
“Costata” and “Triumph” cultivars continuously increased as time advanced in
storage at 1°C + 85-90% R.H. Highest weight loss percentage was that after
8 weeks in storage.
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Moreover, it could also be seen from the same table that weight loss
percentage of “Triumph” cultivar was higher than that of “Costata” during both
seasons. These results are in agreement with those of El-Azab et al. (1994)
on “Coststa” persimmon.

Regarding the effect of picking dates on weight loss percentage data
showed that lowest values for “Triumph” was observed in the second picking
dates for both seasons. However, for “Costata” cv. the lowest weight loss
percentage was observed in the third harvesting date in the first season,
while this was in the first harvesting date in the second one. Senter et al.
(1991) reported that the highest weight loss during cold storage of “Fuyu”
persimmon was observed in the third stage of fruit development.

Table (1): Effect of picking date and storage period at 1°C and 85-90 %
RH. on fruit weight loss percentage and firmness of
“Costata” and “Triumph” persimmon cultivars.

Weight loss (%) Firmness (Lbf)

Storage

period 1998/1999 1999/2000 1998/1999 1999/2000

Costata | Triumph [ Costata [ Triumph | Costata | Triumph | Costata [ Triumph

15t Picking date

0 time 2248 a | 22.20a | 17.18a | 17.47a
2 weeks 1.31d 1l41c 1.03d 1.25c | 19.96b | 21.82a [16.82ab| 15.14b
4 weeks 1.89c¢c 2.02b 1.49c 2.63b | 19.56b [20.83ab| 16.08b | 13.95¢c
6 weeks 2.45b 3.35a 2.53b 2.76b | 18.67b | 19.76 b | 14.28 c | 13.23 cd
8 weeks 3.25a 3.47 a 3.17a 407a | 14.82c | 16.25¢c | 13.95¢c | 12.88d

Mean 2.23B | 256B | 2.06B | 2.68B | 19.10A | 20.17A | 15.66 A | 1453 A

2"? Picking date

0 time 21.85a | 22.25a | 16.77a | 17.09a
2 weeks 0.99d 1.37d 1.12d 1.43d 20.23b | 22.17a | 15.57b | 1465b
4 weeks 1.74c 2.02c 1.71c 254c | 17.98c | 20.93a | 14.95b | 13.71b
6 weeks 2.41b 2.61b 2.66 b 3.19b | 17.99c | 17.08b | 13.43c | 1466 b
8 weeks 3.3la 3.09a 3.37a 3.48a | 18.13c | 14.07c | 13.10c | 13.63b

Mean 211C | 227C | 222A | 266B | 19.24 A | 19.30B | 14.76 B | 1475 A

39 Picking date

0 time 20.68a | 22.82a | 14.09a | 14.25b
2 weeks 1.04d 1.51d 1.10d 1.66d |19.98ab| 18.75b |13.84ab| 16.33 a
4 weeks 1.74c 2.37c 1.75¢c 259c |20.42ab| 18.66b |13.18ab| 13.70b
6 weeks 2.43b 3.17b 2.65b 3.15b |19.18bc|17.64bc| 12.85b | 13.25b
8 weeks 293 a 3.73a 2.92 a 4.01 a 17.97c | 16.52c | 11.78c | 12.14c

Mean 204D | 270A | 211B | 285A | 19.65A | 18.88B | 13.15C | 19.93B

4" Picking date

0 time 19.85a | 21.62a | 13.23a | 1293 a
2 weeks 1.13d 1.42d 1.23d 142d |19.16ab| 16.42b | 10.62b | 10.90b
4 weeks 2.18¢ 2.08¢c 2.10c 2.63¢c |18.07bc|15.14bc| 10.43b | 10.77b
6 weeks 2.47b 2.71b 2.44 b 3.52b |16.79cd| 14.12c | 961b | 10.64b
8 weeks 3.43a 3.83a 3.11a 3.74a | 16.05d | 14.80c | 4.58c | 10.23b

Mean 230A | 251B | 222A | 283A |1798B | 16.42C | 9.69D | 11.09C

In a column under each picking date, means followed by a common small letter are not
significantly different at the 5% level by DMRT.

In a column means of each picking date followed by a common capital letter are not
significantly different at the 5% level by DMRT.
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Fruit firmness:

Data in Table (1) showed that, in the first season, there were no
significant differences in “Costata” fruit firmness for the 1st, 2nd and 3 picking
dates, while fruits of the 4™ picking date showed significantly lower fruit
firmness. In the mean time, the differences in the second season were
significant within the four picking dates.

It could also be seen that fruit firmness of “Costata” and “Triumph”
persimmon gradually decreased as storage period advanced. Moreover, fruit
firmness of both cultivars gradually decreased over the picking period. During
and at the end of the storage period, fruits of late harvest (3™ and 41) had the
lowest firmness.

Similar results were reported by Senter et al. (1991) for several
persimmon cultivars. They found that firmness declined significantly as fruit
maturity and ripening progressed.

Chemical characteristics:
Soluble solids content (SSC%):

Data of Table (2) indicated that generally SSC% increased with
increasing the storage period. The same trend was also observed as maturity
of fruits progressed. The differences of SSC% of the juice after tannin
precipitation within the four picking dates were significant in both seasons for
“Costata” cultivar. As for “Triumph” cultivar, in the first season, it was found
that the difference between the 1st picking date and each of the 2, 3 and
4t was significant. The differences were also significant between the 2" and
4t picking dates. In the second season, it was found that fruits of the 3 and
4t picking dates had significantly higher SSC% than those of 1st on 2" dates.

These results are in agreement with those reported by Rouhani et al.
(1975) and Senter et al. (1991) who reported that the SSC% increased as
maturity of persimmon advanced.

Total acidity content:

Data in Table (2) showed that during the harvesting period, the
titratable acidity of “Costata” and “Triumph” persimmon cultivars mostly
decreased as fruits became more mature from the 15t to 4™ picking date.

Data also showed that, during cold storage at 1°C, all picking dates
showed similar trend with respect to titratable acidity of fruit. There was a
general decrease as the storage period advanced.

These results are in agreement with those of Rouhani et al. (1975)
and El-Azab et al. (1994) who found that acidity of persimmon fruits
decreased as maturity progressed. However, it was found by Ben-Arie and
Guelfat-Reich (1973), Senter et al. (1991) and Sourial et al. (1993a), that
acidity content of persimmon fruits did not significantly change during storage
which is in contradiction to the data reported here.
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Table(2): Effect of picking dates and storage period at 1°C and 85-90 %
RH. on fruit SSC% and acidity% of “Costata” and “Triumph”
persimmon cultivars.

SSC (%) Acidity (%)
1998/1999 1999/2000 1998/1999 1999/2000
Costata [ Triumph | Costata | Triumph [Costata| Triumph| Costata | Triumph

Storage
period

1% Picking date

0 time 11.80b | 1554 c | 12.07c | 14.40c | 0.56a | 0.48a | 0.56a | 0.41la
2weeks | 13.54a | 15.74c |12.80bc| 1554b | 0.52b | 0.41b [ 0.53ab | 0.36Db
4 weeks | 13.66a [16.06 bc| 13.20b | 15.60b | 0.57a | 0.35d | 0.53ab | 0.4la
6 weeks | 14.20a |16.74ab| 14.20a | 15.86ab | 0.43c | 0.37c | 0.51b | 0.25¢c
8weeks [ 1434a | 17.14a | 1494a | 16.74a | 042c | 041b [ 0.33c | 0.25¢c

Mean 1351 A | 16.24 A [ 1344A | 1563 A | 0.50A [ 0.40A 0.49A 0.34A

2"¢ Picking date

0 time 13.80b | 16.54b | 13.20c | 15.20c | 0.49a | 0.36a 0.46 b 0.43 a
2weeks | 14.34b | 17.20b | 14.80b | 15.80bc | 0.46b | 0.33b 0.52a 0.37b
4 weeks | 14.46b | 17.20b [15.00 ab|16.00 abc| 0.46b | 0.30c 0.51a 0.25¢c
6 weeks | 14.60b | 19.00a [15.34ab| 16.54ab | 0.40c | 0.22d 0.44b 0.24c
8weeks | 15.46a | 19.66a [ 15.74a | 16.86a | 0.38d | 0.19e 0.43b 0.24 c

Mean 14.53B | 17.92B | 14.82B | 16.08 A | 044C | 0.28C | 047B | 0.31B

39 Picking date

0 time 14.06b | 17.26c | 14.60c | 16.34d | 0.44c | 0.34a 0.49a 0.37a
2weeks | 14.20b | 18.06b | 15.60b [ 17.60c | 0.43c | 0.35a 0.37b 0.37 a
4weeks | 14.40b | 18.46b |15.86ab| 19.00b | 0.43c [ 0.31b 0.38b 0.35a
6 weeks | 15.40a [18.80ab|16.26 ab| 19.20b | 0.51b | 0.31b 0.35b 0.23b
8weeks | 15.86a | 19.46a [ 16.74a | 20.22a | 0.56a | 0.23c 0.34 b 0.21b

Mean 14.78 B |18.41BC| 1581 C | 1847B | 047B | 0.31B | 0.39C | 0.31B

4" Picking date

0 time 16.74c | 17.74d | 16.06 b | 18.40c | 0.45a | 0.33a 0.46 a 0.29 a
2weeks | 17.66b [18.20cd| 16.14b | 19.66b | 0.45a | 0.30b 0.40 b 0.27 a
4 weeks |18.14ab|18.86bc| 17.26a | 20.40ab | 0.46a | 0.24c 0.48 a 0.27 a
6 weeks | 18.60a [19.14ab| 17.54a | 20.86a | 0.42b | 0.22d 0.27c | 0.26 ab
8weeks |18.34ab| 19.86a | 17.86a | 21.26a | 0.37c | 0.21d 0.29 ¢ 0.23b

Mean 1790C [ 18.76 C [ 16.79D | 20.12C | 043D | 026D | 0.38C | 0.26 C

In a column under each picking date, means followed by a common small letter are not
significantly different at the 5% level by DMRT.

In a column means of each picking date followed by a common capital letter are not
significantly different at the 5% level by DMRT.

Tannin content:

From Table (3), it became evident that fruit tannin content of the 1st
picking date was the highest and significantly decreased as maturity
advanced. This trend was true for both cultivars during both seasons.

It was also observed, for both cultivars during both seasons, that
tannin content of the fruits decreased as the storage period advanced. The
rate of decrease was faster during the early period of storage (till the 4t
week), then it was much slower. The differences between these periods were
generally significant.

Similar reports were those of Fouad and Abd El-Latif et al. (1976),
Taira and Itamura (1989) and Ben-Aire and Guelfat-Reich (1973) who
reported that tannin content of persimmon fruits decreased as maturity
progressed.
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Table (3): Effect of picking date and storage period at 1°C and 85-90 %
RH. on fruit Tannin and vitamin C content of “Costata” and
“Triumph” persimmon cultivars.

Storage Tannin (%) Vitamin C (mg/100 ml juice)
erio% 1998/1999 1999/2000 1998/1999 1999/2000
P Costata[Triumph|[Costata[Triumph|Costata[Triumph|[Costata[Triumph
15! Picking date
0 time 273a | 154a | 266a | 2.21a |50.76 a|52.07a|60.29a|66.94 a
2weeks | 0.76 b | 1.28b | 0.83b | 1.43b |48.20a|40.86b |48.71¢c|43.98c¢C
4 weeks | 0.67c | 1.15¢c | 0.75b | 1.38b |49.30a|43.14b | 61.00a|53.33b
6 weeks | 0.37d | 1.14c | 0.70b | 0.94c |47.13a|41.85b|54.18b | 46.38C
8weeks | 0.38d | 0.65d | 0.37c | 0.76d |41.97b|31.10c |48.91c|40.12d
Mean 0.98A | 1.15A | 1.06 A | 1.34 A |[47.47B|41.80B |54.62 A|50.15 A
2"9 Picking date
0 time 097a | 1.28a | 0.96a | 1.12a |56.99a(51.13a|53.92a|61.74a
2weeks | 0.76 b | 1.12b | 0.74b | 0.88b |51.73 b |46.45b (46.92 bc| 61.04 a
4 weeks | 0.32c | 1.05b |0.66bc| 0.67c |53.40b |48.34 ab|50.23 b |45.44b
6 weeks | 0.30c | 0.68c | 0.53cd| 0.59c |51.47b|39.02c |43.94c|47.38b
8weeks | 0.32c | 0.57d | 0.44d | 0.29d |45.29¢c | 37.97c |40.18d | 30.63 c
Mean 0.53B | 0.94B | 0.67B | 0.71B |51.78 A|4458 A |47.04 A|49.25 A
39 Picking date
0 time 047a | 1.16a | 0.8la | 0.65a |54.99a|44.39 ab| 47.40a | 45.59 a
2weeks | 0.38b | 1.06b |0.68ab| 0.61a |39.03d|43.97 ab|43.16 bc| 36.28 ¢
4weeks |0.31bc| 1.01b [0.54bc| 0.34b |50.11b|45.23a|45.92 ab|41.71b
6 weeks [ 0.29cd| 0.64c | 0.47c | 0.37b |50.04b|41.14 bc| 40.40c | 35.93¢C
8 weeks | 0.23d | 0.42d | 0.44c | 0.07c [42.67¢c|40.15¢c|36.00d|34.41c
Mean | gasc | ossc | 050 | 041 c |47-378| #4320 |4258C|38.78B
4™ Picking date
0 time 0.56a | 0.92a | 0.30a | 0.48a (48.54a|41.07a|40.01a|42.12a
2weeks | 0.30b | 0.63b | 0.28a | 0.46a |47.29a(38.19ab|41.13a|40.79a
4weeks | 0.28b | 0.52c | 0.27a |0.42ab |47.89a|35.42b|37.92 ab| 33.92b
6 weeks | 0.20c | 0.48c | 0.27a |0.34ab | 35.97b |34.71b |35.60b|29.38¢C
8weeks | 0.17c | 0.33d | 0.26a | 0.28b |30.72¢c|28.35¢c |[34.72b | 23.85d
Mean 0.30D | 058D | 0.28D | 0.40C |42.08C|35.55C|37.88D|34.01C

In a column under each picking date, means followed by a common small letter are not
significantly different at the 5% level by DMRT.

In a column means of each picking date followed by a common capital letter are not
significantly different at the 5% level by DMRT.

Moreover, El-Azab et al. (1994) and Barbary (1991) reported that
tannin content of persimmon fruits decreased as storage was advanced,
which is in agreement with the findings reported here.

Vitamin C content:

Vitamin C content was generally found to be reduced as maturity
progressed (Table 3). The highest values in both cultivars during both
seasons were found in the early picking dates. The lowest values were those
of the 4" picking date. Moreover, it could be observed for both cultivars
during both seasons, that there was a reduction in vitamin C content as
storage period progressed. The lowest values were obtained when fruits were
stored for 8 weeks, while the highest were those of the zero time. These
results are in line with those of Turk (1993) and El-Azab et al. (1994).
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Total chlorophyll:

Total chlorophyll (Table 4) was significantly decreased as maturity
progressed. Thus, the highest chlorophyll content was those of fruits from the
1st picking date, while those of the last picking date had significantly the
lowest values, in both cultivars during both seasons.

Table (4): Effect of picking date and storage period at 1°C and 85-90 %
RH. on fruit total chlorophyll and carotene content of
“Costata” and “Triumph” persimmon cultivars.

Total chlorophyll Carotene content
Storage (mg/100 g fruit fresh weight) (mg/100 g fruit fresh weight)
period 1998/1999 1999/2000 1998/1999 1999/2000

Costata [Triumph [ Costata [Triumph | Costata [Triumph | Costata [ Triumph
15! Picking date
0 time 16.48a | 13.12a | 16.31a | 13.75a | 0.95b | 0.99b | 0.98bc | 1.02b
2weeks | 15.78b | 13.04a | 15.89b | 13.36a | 0.97b | 0.98b | 0.94c | 1.03b
4 weeks 15.64b | 11.45b | 15.62b | 11.93b | 1.00b 1.01b | 0.99bc | 1.07b
6 weeks | 15.43b | 10.15c | 1545b | 11.00c | 1.00b | 1.17a | 1.10ab | 1.22a
8weeks | 14.40c | 8.88d | 1556b | 9.78d | 1.16a | 1.26a | 1.14a | 121a
Mean 1555A | 11.33A | 15.77A | 1196 A | 1.02D | 1.08D | 1.03D | 1.11D
2"d Picking date
0 time 9.30a | 808a | 935a | 876a | 1.57d | 1.19e | 1.29b | 1.23d
2 weeks 887a | 7.15b | 897a | 836a | 1.84c | 1.35d | 1.30b | 1.36¢C
4 weeks 879a | 6.64c | 850b | 492b | 1.95¢c 155c | 1.35ab | 1.61b
6 weeks 7.35b | 576d | 6.89c | 455b | 2.28b | 2.03b | 1.38ab | 1.62b
8 weeks 6.64c | 404e | 546d | 3.73c | 249a | 222a | 144a | 1.75a
Mean 8.19B | 6.33B | 7.83B | 6.06B | 203C | 1.67C | 1.35C | 151C
39 Picking date
0 time 6.46a | 397a | 5.70a | 498a | 211c 1.89¢ 164c | 1.77d
2 weeks 598a | 3.20b | 521b | 472a | 236b | 237b | 1.66c | 191c
4 weeks 483b | 298b | 487b | 3.70b | 246b | 242b | 1.95a | 2.19a
6 weeks 3.98c | 201c | 359c | 285c | 280a | 268a | 1.82b | 2.08b
8 weeks 3.26d 1.64c 2.58d 2.17d 28la 26la [ 190ab | 2.2l1a
Mean 490C | 276 C | 439C | 3.68C | 251B | 239B | 1.79B | 2.03B
4 Picking date
0 time 203a | 257a | 227a | 331a | 238c | 256b | 2.03d | 1.79e
2weeks | 1.98ab | 250a | 2.21a | 2.33b | 243c | 262ab | 221c | 2.11d
4weeks | 1.66ab | 1.80bc | 1.73b | 2.13b | 2.63b | 267ab | 2.17c | 2.27c
6 weeks 146b | 1.92b | 1.62b | 1.55¢c | 261b | 2.67ab | 245b | 2.88b
8 weeks 0.75¢c 1.39¢ 1.02c | 098d | 293a | 272a | 26la | 3.03a
Mean 158D | 204D | 1.77D | 206D | 260A | 265A | 229A | 242A
In a column under each picking date, means followed by a common small letter are not
significantly different at the 5% level by DMRT.
In a column means of each picking date followed by a common capital letter are not
significantly different at the 5% level by DMRT.

Moreover, there was a general trend in both cultivars, during both
seasons to have lower total chlorophyll content as storage time progressed.
Thus, significantly lower values were those of fruits stored for 8 weeks.

These results are in agreement with those of Ebert and Gross (1984)
who found that chlorophyll content of kaki fruits decreased during maturation.
Also, El-Azab et al. (1994) reported a significant decrease in chlorophyll
content of persimmons during cold storage which is in line with the above
mentioned results.
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Carotene content:

Carotene content (Table 4) was found to increase as fruit maturity
advanced. Thus, fruits of the fourth picking date, in both cultivars, during both
seasons had significantly higher carotene content, while those of the first
picking date had significantly lowest value.

Moreover, carotene content of both cultivars, during both seasons,
was found to increase as time progressed in storage. Thus, the highest
significant carotene content was that of fruits stored for 8 weeks, while the
zero time fruits, had significantly lower values.

These results are consistent with those of previous studies. Sorial et
al. (1993 a,b), Turk (1993) and El-Azab et al. (1994) reported that carotene
content of persimmon fruits increased as storage time progressed. Moreover,
Hegazi et al. (1988) found that carotene content was increased as the fruit
maturity advanced, which is in line with the above mentioned results.

It could be concluded that the best picking date for “Costata” and
“Triumph” cvs. is 167 and 179 days from full bloom, respectively under the
conditions of this experiment. This will achieve best post-harvest fruit quality.
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