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ABSTRACT

Astringency removal is one of the most important factors that
influence ripening; improve quality and shelf life of persimmon fruits. So,
this study was carried out to evaluate the efficiency of some chemical
treatments like ethephon, ethanol, calcium carbide and saturated lime on
removal astringency of fruits harvested at two dates and its influence on
fruit quality parameters during shelf life at room temperature. Fruit
harvested at two dates (50 and 75% color) were dipped in tap water for 5
days as control, saturated lime (Ca (OH), ) for 5 days, ethephon at 500
or 750 ppm for 5 min, ethanol at 25 or 30 % for 5 min and fruits exposed
to gases resulted from mixing calcium carbide (CaC,) at 10 or 20g +
40ml water in closed chamber for 24 h and then stored at room
temperature 23+1 °C and 60 = 5 % RH for 15 days.

The obtained results showed that ethephon at 750 ppm for 5 min
and calcium carbide at 20g +40 water had superior effect in reducing
fruit weight loss %, decay %, total tannins and maintains firmness with
increasing soluble solid content (SSC %) and enhancing ripening process
than other treatments in both harvesting stages used. Since, these
treatments were more effective to remove fruit astringency through
reducing tannin content. In general, ethephon at 750ppm and calcium
carbide at 20g treatments were effective in maintaining firmness,
titratable acidity, ascorbic acid and soluble solids content in "Costata"
persimmon fruits for 15 days of shelf life and removes the astringency.
Moreover, the second picking date (75% color) was more suitable for
maintaining the above mentioned quality characters.

Conclusively, it could be recommended to harvest Costata
persimmon fruits at 75 % coloration and use one of the above mentioned
treatments for removing the astringency with maintains the quality
during shelf life.

Key words: Ethephon, Ethanol, Calcium, Kaki, Fruit firmness,
Astringency, Decay, ripening
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INTRODUCTION

Japanese persimmon (Diospyros kaki, L.) is one of the most promising
deciduous fruit species in Egypt, due to its low chilling requirements, adapts to
the warm climate and increasing demands of local consumption (Ennab et al.,
2018). Moreover, persimmon fruit is a good source of some bioactive
compounds like ascorbic acid, tocopherol, carotenoids, polyphenols, dietary
fibre, tannins and pectin, in addition to protein, lipids, carbohydrate, vitamins
and minerals such as potassium, magnesium, zinc, iron, copper and manganese
(Yaqub et al., 2016 and Gautam et al., 2020).

So, orchards of persimmon increased rapidly and cultivation spreads in
many areas in Egypt. Such extension in cultivated area encourages establishing
more studies to finding out a good and suitable solutions to the problems of
persimmon farmers. Persimmon varieties categorized into two different groups:
astringent and non-astringent varieties. The astringent varieties consist of high
levels of soluble tannins while the non-astringent varieties contain small
amount of tannins (Sato and Yamada 2016, Das and Eun 2020 and Vilhena et
al., 2020).

Costata is the most widely grown astringent cultivar in Egypt. Therefore,
the main problem facing persimmon growers are that fruit does not leave to ripe
on the tree, but it needs to artificial ripening for commercial production and
marketing. Some chemical substances like ethephon, ethanol, calcium carbide
and carbon dioxide has been used to remove astringency content of fruits and
improving fruit quality, besides maintaining fruit firmness and prolonging shelf
life of persimmon fruits (Taira et al., 1999, Ahmed and Sobieh 2007, El-
Badawy 2007 and Tessmer et al., 2016). In this respect, Abd EI-Wahab et al.,
(2017) reported that, CO, at 80% treatment was more effective and faster than
Ethrel or Calcium carbide treatments in attaining a high taste score as a
response to its pronouncing effect in removing astringency from Costata
persimmon fruits than other treatments, also the lowest value of fruits firmness
was associated with Ethrel and Calcium Carbide treatment. Moreover, El-Kady
et al., (2008) indicated that, Ethephon at 750 ppm was superior effect for
reducing fruit firmness and total tannins with increasing total soluble solids
than dipping fruits in 500 or 1000 ppm, in addition, ethanol application at 25 %
was suitable to accelerate fruit ripening with increasing soluble solids than
dipping fruits in 50 % concentration. Also, El-Badawy (2007) concluded that
ethephon and calcium carbide were more effective to remove fruit astringency
through reducing tannin content and maintain fruit quality of Costata
persimmon.
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Therefore, this study aimed to evaluate the influence of maturity stage of
"Costata" persimmon fruit and some chemical substances on efficiency of the
astringency removal process and its influence on maintenance of fruit quality
during shelf life period.

MATERIALS AND METHODS

The present study was carried out during 2019 and 2020 seasons on
fruits harvested from 11 years old "Costata™ persimmon trees (Diospyros kaki,
L.) budded on (Diospyros lotus) rootstock, planted at 4 x 4 meter apart in a
private orchard at Al-Gharbia governorate, Egypt. The fruits were harvested at
two maturity stage, the first one (P;) was done when the fruit peel reached 50%
of color, after 157 and 155 days from full bloom in both seasons, respectively
and the second one (P,) when peel reached 75% of color, after 164 and 162
days from full bloom in both seasons, respectively, fruit color at picking dates
were determining according to Japanese color chart (Ebert and Gross, 1985).
Fruit samples in each picking date were selected for uniform size, color and
free from physical injuries, insect attack and damages. Fruit samples were
directly translocate to the laboratory of Sakha Horticulture Research Station,
Kafr El-Sheikh governorate, cleaned, and washed with tap water, dipped in 2%
boric acid for 2 minutes (surface-sterilized) and air dried with an electrical fan.
Six fruits were taken to determine picking date quality parameters at each
maturity stage. Thereafter, 192 fruits in each picking stage were divided into
eight groups to receive one of the following artificial ripening treatments:
control (dipping in tap water), saturated lime (dipping in Ca (OH), solution),
ethephon at 500 and 750 ppm (dipping in ethephon at 500 or 750 ppm for
5min), ethanol at 25 and 30 % (dipping in ethanol solution at 25 or 30 % for
5min), calcium carbide 10 and 20 (fruits exposed to the gases resulted from the
interaction between calcium carbide (CaC,) at 10 or 20 g + 40ml water in a
closed chamber for 24 hour). The treatments were done as combinations
between each maturity stage and chemical substance. The experimental design
was complete randomized design, in three replicates was carried out to evaluate
the effect of chemical treatments combined with maturity stage on efficiency of
the astringency removal process and its influence on maintenance of fruit
quality after 3, 5, 10 and 15 days of shelf life at room temperature.

Preparation the artificial ripening treatments
Saturated lime

Persimmon fruits were soaked in a solution of calcium hydroxide (Ca
(OH),;) and water at 1:10 wi/v, respectively for 5 days as recommended by
Ryerson (1927).
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Calcium carbide (CaCy,)

Persimmon fruits were exposed to the gases that resulted from calcium
carbide (CaC,) mixed with water in a closed chamber (8 m®) for 24 hour at 20-
25°C as described by El zayat et al (2004). This treatment was done at two
concentrations of CaC, (10 g + 40 ml of water) and (20 g + 40 ml of water).

Ethephon method
Persimmon fruits were dipped in ethephon solution (2- chloroethyl
phosphonic acid) at concentration of 500 and 750 ppm for 5 min.

The treatments were arranged as follow:
Ty: Fruits of P dipped in tap water for 5 days (control).
T,: Fruits of P, dipped in tap water for 5 days (control).
T3: Fruits of P, dipped in saturated lime for 5 days.
T,: Fruits of P, dipped in saturated lime for 5 days.
Ts: Fruits of P, soaked in ethephon at 500 ppm for 5 min.
Te: Fruits of P, soaked in ethephon at 500 ppm for 5 min.
T+: Fruits of P, soaked in ethephon at 750 ppm for 5 min.
Tg: Fruits of P, soaked in ethephon at 750 ppm for 5 min.
To: Fruits of P, soaked in ethanol at 25% solution for 5 min.
T1o: Fruits of P, soaked in ethanol at 25% solution for 5 min.
Ty1: Fruits of P;soaked in ethanol at 30% solution for 5 min.
Ti2: Fruits of P,soaked in ethanol at 30% solution for 5 min.
Ti3: Fruits of P,exposed to calcium carbide (CaCy,) at 10g + 40ml water for 24 h.
T14: Fruits of P,exposed to calcium carbide (CaC,) at 10g + 40ml water for 24 h.
Tis: Fruits of P1exposed to calcium carbide (CaC2) at 20g + 40ml water for 24 h.
Ti6: Fruits of P,exposed to calcium carbide (CaC2) at 20g + 40ml water for 24 h
Samples from fruits exposed to above treatments (six fruits per treatment)

were taken to determine fruit quality parameters after 3 days from treatments
date. The remaining fruits were packed in ventilated plastic bags and hold in
carton boxes (40 x25 x15 cm dimensions). Each treatment was represented by
three carton boxes for each date. Each carton box contains six of "Costata™
persimmon fruits. All boxes were stored at room temperature 23+1 °C and 60 +
5 % RH for 15 days. During shelf life period, the fruit quality variables were
measured at five day intervals as follow:
1. Weight loss (%):

"Costata" persimmon fruits were weighed at zero time (before storage) and
reweighted again at 5 day intervals during shelf life period. Weight loss was
calculated according to the following equation:
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Fruit weight loss %= (Wo — WSs) / W x 100
Where, Wy = Fruit weight before treatment. Ws = Fruit weight after each shelf
life periods.

2. Fruit decay (%):

Fruit decay % was determined by calculating the number of decayed fruits
in the sampling date and expressed as a percentage of fruit decay according to
the following equation:

Fruit decay % = {NO. of decayed fruits + Initial NO. of stored fruits} x 100

3. Fruit firmness (1b/inch?):
Fruit firmness was examined in two sides of the fruit using Effigi pressure
tester (mod. Ft327).

4. Total tannins content (mg/100ml):

Total tannins was determined in fruit juice by titrating 5 ml of juice
against 0.1 N of potassium permanganate (KMnQO,) using indigo-carmine as
indicator according to A.O.A.C., (1990). The results were calculated as mg
per 100 ml juice.

5. Fruit carotenoids content (mg/100ml):
Carotenoids content was determined using colorimetric method described
by Holm (1954) and Wettstein (1957).

6. Soluble solids content (%):
Soluble solid content (SSC %) of persimmon fruits was recorded with the
help of hand refractometer.

7. Titratable acidity (%):

The acidity % of the fruit juice was estimated by titrating against standard
alkali solution (0.1N NaOH) with phenolphthalein indicator and expressed as
percentage of malic acid/100 ml of juice according to A.O.A.C., (1990),

8. SSCl/acid ratio: SSC/acid ratio was calculated.

9. Ascorbic acid mg/100 ml juice:
Ascorbic acid was determined by using 2, 6 dichlorophenol indophenol
pigment according to Rangana, (1977).

Statistical analysis:

The experiment treatments were arranged as complete randomized design.
The data was analyzed using analysis of variance by MSTATC software
program according to Snedecor and Cochran (1990) and treatment means were
compared by using Duncan multiple range tests at 5% level according to
Duncan (1955).



144 MAHA ABD EL-AZIZ
RESULTS AND DISCUSSION

Weight loss (%):

Data in Table 1 shows the changes in weight loss % of "Costata"
persimmon fruits harvested at different maturity stages and exposed to some
chemical treatments for removal astringency substances during 2019 and 2020
seasons. The results revealed that as the shelf life period progressed the
percentage of weight loss was increased from 4.49 t09.17 and 4.78 to 9.40 %
after 15 days of shelf life in both seasons, respectively. Also, all chemical
treatments showed a significant increase in fruit weight loss percentage
compared to untreated fruits (control). Similar results were obtained by
Rouhani et al., (1975) and Ramin and Tabatabaie (2003) they reported that
weight loss of persimmon fruit was significantly affected by the stage of
maturity under short term storage.

The highest percentage weight loss was observed in fruits of second
maturity stage that exposed to calcium carbide 20g treatment followed by
ethephon at 750 ppm and ethephon at 500 ppm treatment in the first seasons.
By the second one the highest weight loss % was associated with fruits of both
maturity stages that treated with ethephon at 500 and 750 ppm and calcium
carbide at 10 and 20 g after 15 days in shelf life. On the other hand, the lowest
percentage of weight loss was observed in untreated fruits of first maturity
stage (control) in both seasons. Generally, the results indicated that exposure to
some chemical treatments for removal astringency substances were
significantly effective in weight loss percentages of "Costata™ persimmon fruits
in both maturity stages. In this respect, fruit harvested at 50% colored or at 75%
and dipped in tap water for five days gave the lowest fruit weight loss
percentage, followed by those dipped in saturated lime for five days. Similar
results were obtained by Kou et al., (2020) on some persimmon cultivars. In
this respect, Kamal and Rabeh (1989) revealed that "Costata” persimmon fruits
soaked in ethephon solutions at concentrations of 500, 1000 and 2000 ppm
exhibited higher weight loss than those soaked in tap water (control). The loss
of water from fresh fruit after harvest is a serious problem, causing shrinkage
and weight loss. In this line, EI-Badawy (2007) showed the role of chemical
substances (ethephon and calcium carbide) in increasing weight loss of
persimmon fruits may be due to increasing respiration rate and accelerating
fruit ripening which known as ripe fruits lose their moisture content more
quickly than unripe ones.
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Table 1: Effect of removal astringency method and maturity stage on weight
loss (%) of "Costata”" persimmon fruits during shelf life periods in

2019 and 2020 seasons
Weight loss (%0)
Shelf life (Days)
Treatments First season Second season
3 5 10 15 Mean 3 5 10 15 Mean
days days days days days days days days
Control Py - 231f 4.24f 6.35lg 3.23L - 255d 523 7.36c 3.79H
P, - 3.34d 6.21de 8.19 4.441 - 3.28cd 5.64e 7.23c 4.04G
Saturated lime Py - 297e 5.2lef 7.35f 3.88K - 342cd 6.38d 8.11bc 4.48F
P, - 394cd 6.87d 8.79d 4.90H - 385c 6.13d 8.16bc 4.54F
Ethephon 500 Py - 488c 7.42cd 9.62c 5.48F - 4.85bc 9.25ab 9.85ab 5.99C
ppm P, - 58b 933 1041b °3®| . 6205 gep [0 03B
Ethephon 750 P, - 515bc 7.95¢c 9.99bc 5.75E - 527b 998a 10.34a 6.40B
ppm P, - 6.12ab 9.52b 10.26b 6.48B - 6.85a 9.33ab 10.62a 6.70A
ethanol 25 % P, - 315d 585e 7.82f 4.21J - 396i 7.43c 877b 5.04E
P, - 4.11cd 7.42cd 9.32cd 5.21G - 422c 732c 9.12b 5.17E
ethanol 30 % Py - 3.75cd 6.32ed 8.16e 4.561 - 445c 8.28hc 9.76ab 5.62D
P, - 477c 8.15c 9.91bc 5.71E - 5.02bc 7.93f 9.87ab 5.71D
CaC2at10g Py - 411cd 6.93d 891d 4.99H - 4.67bc 8.43b 9.84ab 5.74D
P, - 550b 8.85bc 10.38b 6.18C - 580b 862b 9.92ab 6.09C
CaC2at20g P, - 521bc 8.61bc 10.14b 5.99D - 532b 986a 10.45a 6.41B
P, - 6.66a 10.26a 11.13a 7.01A - 6.74a 9.84a 10.78a 6.84A
Mean - 449C 7.45B 9.17A - 478C 8.03B 9.40A
Initial value P, 0.00 0.00
Initial value P, 0.00 0.00

Means followed by different letter are significantly different within columns by Duncan’s multiple range
tests, P <0.05.

P,= harvesting at 50% coloration, P,= harvesting at 75% coloration, control =Fruits dipped in water for 5
days, Saturated lime =Fruits dipped in saturated lime for 5 days, Ethephon 500 and 750 ppm =Fruits
soaked in ethephon solutions for 5 min, Ethanol 25 and 30% =Fruits soaked in ethanol solutions for 5
min, CaC2 at 10 and 20g =Fruits exposed to CaC2 at 10g + 40 ml water or 20g + 40 ml water for 1 day.

Fruit decay (%):

Data presented in Table 2 show the effect of maturity stages and exposure
to some chemical treatments on fruit decay percentage of "Costata” persimmon
during shelf life period in 2019 and 2020 seasons. The results showed that fruit
decay percentage was gradually increased with increasing shelf life since; it
rose from 0.00 to 4.75 and 0.00 to 4.78 % after 15 days of shelf life in both
seasons, respectively. Also, results showed that advanced maturity of fruit
promotes decay during shelf life.

Also, data in the same Table (2) reveal that, a significantly higher fruit
decay % was recorded in fruits that harvested in second date (P,) and treated by
ethanol 25 % after 10 and 15 days of shelf life. These results were true in both
seasons. Anyhow, ethanol at 25% treatment produced the highest fruit decay
percentage as compared with the other treatments especially in second maturity
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Table 2: Effect of removal astringency method and maturity stage on fruit
decay (%) of "Costata™ persimmon fruits during shelf life period in

2019 and 2020 seasons
Fruit decay (%)
Shelf life (Days)
Treatments First season Second season
d:ys d:ys 10 days 15days Mean d:ys da5ys 10 days 15 days Mean
Control P, 000a 000a 000e 437c 109H 000a 000a 000g 272f 068L

P, 000a 000a 000e 524 131G 000a 000a 000g 405d 1.01l
Saturated lime P, 000a 000a 000e 322d 0811 000a 000a 000g 342 086K
P, 000a 000a 000e 456c 114H 000a 0.00a 000g 4.83cd 1.21H
Ethephon500ppm P; 000a 0.00a 000e 315d 0791 000a 000a 000g 518 1.30G
P, 000a 000a 155d 562b 179E 000a 0.00a 4850 582bc 267C
Ethephon 750ppm P; 000a 0.00a 166d 4.36c 151F 000a 000a 000g 234f 059M
P, 000a 000a 366b 533 225B 000a 000a 346d 6.14b 240D
Ethanol 25 % P, 000a 000a 233 573 202cD 000a 000a 133f 634ab 1.92F
P, 000a 000a 442a 663a 276A 000a 000a 522a 678 300A
Ethanol 30 % P, 000a 000a 338 456c 199CcD 000a 0.00a 2l1le 326e 134G
P, 000a 000a 3150 572b 222B 000a 000a 41lc 539% 238D
CaC2at10g P, 000a 000a 166d 455c 155F 0.00a 0.00a 000g 4.23cd 1.06l
P, 000a 000a 233c 315d 137G 000a 000a 324d 578bc 226E
CaC2at20g P, 000a 000a 233c 525b 190DE 000a 0.00a 000g 375 0.94J
P, 000a 000a 352b 462c 204C 000a 000a 472b 643 2.79B

Main 000C 0.00C 187B 4.75A 000C 000C 182B 4.78A
Initial value P; 0.00 0.00
Initial value P, 0.00 0.00

Means followed by different letter are significantly different within columns by Duncan’s multiple range
tests, P <0.05.

P1= harvesting at 50% coloration, P,= harvesting at 75% coloration, control =Fruits dipped in water for 5
days, Saturated lime =Fruits dipped in saturated lime for 5 days, Ethephon 500 and 750 ppm =Fruits
soaked in ethephon solutions for 5 min, Ethanol 25 and 30% =Fruits soaked in ethanol solutions for 5
min, CaC2 at 10 and 20g =Fruits exposed to CaC2 at 10g + 40 ml water or 20g + 40 ml water for 1 day.

stage in both seasons.

On the other hand, fruits of both picking date and treated as control and
soaked in saturated lime treatments didn't showed any fruit decay percentages
after 5 and 10 days in shelf life in the first season. Moreover, fruits that picked
in the first date (P1) and treated by ethephon at 750ppm, CaC2 at 10 g, and
CaC2 at 20 g didn't showed any fruit decay percentages after 5 and 10 days in
shelf life in second season. This means that, fruits harvested at an early stage of
maturity (first harvest date) suffered less. Similar results were obtained by
Ramin and Tabatabaie (2003) they reported that, persimmon fruits were
harvested at four stages of maturity to evaluate the practical maximum
postharvest storage, the results showed fruit decay percentage was significantly
increased with increasing maturity stage (harvest date) during storage. In this
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respect, Nawito (2008) concluded that, shelf life of "Hachiya™ persimmon fruits
greatly affected by fruit maturity where early harvest (150 days after full
bloom) produced fruits with less shelf life. Late harvest (210 days after full
bloom) greatly decreased fruit shelf-life as the fruits become more ripen with
increased respiration rate than optimum harvested fruits (180 days after full
bloom). These results are agree with the obtained of Testoni et al., (2002) and
El-Badawy (2007). In this respect, decay is very important parameter due to it
has a great affects the appearance and marketability of persimmons, therefore
must be considered in evaluating the storage potential of persimmon fruits.

Fruit firmness (1b/inch?)

Data in Table 3 clear that, maturity stage and exposure to some chemical
treatments were significantly affected fruit firmness of "Costata” persimmon
fruits in both seasons. Fruit firmness of both maturity stages was declined after
soaking in some chemical treatments as compared with control treatment where
it decreased from 16.3 to 8.5 and from 16.2 to 8.3 Ib/inch? after 15 days of shelf
life in both seasons, respectively. "Costata™ persimmon fruit of second maturity
stage (P,) that soaked in ethephon at 750 ppm showed the lowest values of fruit
firmness until 15 days of shelf life during both seasons. On contrary, the highest
values of fruit firmness were recorded in fruits harvested at early maturity stage
(P1) that treated with tap water (control) followed by those in saturated lime
with significant differences between them in both seasons. These results are in
accordance with those of El-Badawy (2007) and Abd El-Wahab et al., (2017)
on "Costata" persimmon. They indicated that using ethephon, calcium carbide
and ethereal for ripening persimmon fruits affected fruit firmness, in general
causes a decrease in fruit firmness. Moreover, fruit firmness was higher when
"Costata” persimmon fruits were harvested at the first maturity stage (50%
coloration) than that in the second one (75% coloration) in both seasons.
Similar results were obtained by Ramin and Tabatabaie (2003), Abd El-Hafeez
(2005) and Zanamwe (2014) they reported that harvesting persimmon fruit at
early stage of maturity was better firmness and good shelf life than late harvest
dates. Similar results were reported by Homnava et al., (1991), Edagi et al.,
(2009) and Kou et al., (2020). The highest fruit firmness at the end of shelf life
period was recorded with control treatment followed by saturated lime;
however the lowest values were noticed in ethephon at 750 ppm treatment
during the two seasons. The other treatments gave intermediate values of fruit
firmness. These findings are in harmony with that of El-Zayat et al., (2004) on
six varieties of persimmon, Ahmed and Sobieh (2007) and El-Badawy (2007)
on "Costata” persimmon fruits.
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Table 3: Effect of removal astringency method and maturity stage on fruit
firmness Ib/inch’® of “"Costata" persimmon fruits during shelf life
periods in 2019 and 2020 seasons

Firmness (Ibfinch?)
Shelf life (Days)
Treatments First season Second season
3 5 3 5
days  days 10days 15days Mean days  days 10days 15days Mean
Control P; 217a 199a 172a 164a 188A 193a 188a 177a 17Ja 182A

P, 183c 162bc 143b 122b 153B 170c 154c 139c 125b 147B
Saturated lime P, 193b 172b 145b 125b 1598 181b 165b 146b 104c 149B
P, 170d 159bc 128cd 89c 136C 154d 135¢ 106e 86e 120D
Ethephon500ppm P; 172d 146c 102fy 7.6de 124D 172c 150cd 126d 95d  136C
P, 164de 133cd 10.7ef 51fy 114DE 134e 104g 10.7e 659 103E
Ethephon750ppm P, 142¢f 124de 93y 64e  106E 166cd 133e 112de 69fg 120D
P, 136f 113e 929 479 97F 141de 85i 5.4h 35i 79H
Ethanol 25 % P, 175d 152bc 134bc 85cd 137C 175c 165b 135c 85e 140C
P, 146ef 124de 104fg 85cd 115DE 150d 1059 8.7f 75f 104E
Ethanol 30 % P, 157de 135cd 119de 7.2de 121DE 174c 157c 137c 94d  14.0C
P, 159de 126de 105fy 7.2de 116DE 149d 9.2h 7.6) 5.8h 94F
CaC2at10g P, 164de 142c 135hc 75de 129D 170c 148cd 129d 9.3d 135C
P, 152de 132cd 109ef 89c 120DE 152d 125f 7.3 68fg 105E
CaC2at20g P; 143ef 125de 95y 63ef 106E 163cd 143d 113de 7.0fy 123D
P, 140ef 128de 102fy 81cd 113DE 142d 1079 5.7h 33i 85G

Mean 163A 142B 118C 85D 162A 135B 111C 83D
Initial value P; 214 195
Initial value P, 18.2 17.2

Means followed by different letter are significantly different within columns by Duncan’s multiple range
tests, P <0.05.

P,= harvesting at 50% coloration, P,= harvesting at 75% coloration, control =Fruits dipped in water for 5
days, Saturated lime =Fruits dipped in saturated lime for 5 days, Ethephon 500 and 750 ppm =Fruits
soaked in ethephon solutions for 5 min, Ethanol 25 and 30% =Fruits soaked in ethanol solutions for 5
min, CaC2 at 10 and 20g =Fruits exposed to CaC2 at 10g + 40 ml water or 20g + 40 ml water for 1 day.

Total tannins content:

The results in Table 4 indicated that, postharvest dipping of persimmon
fruits in some ripening chemical treatments were effective in reducing total
tannins content during shelf life period compared to control treatment in both
seasons. Total tannins were gradually decreased with increasing ripening
duration from 1.07 to 0.53 and from 1.04 to 0.56 mg/100ml of fruit juice after
15 days of shelf life in both seasons, respectively. Moreover, combination
(control+ P,) treatment recoded the highest significant value of total tannins as
compared with the other treatments in both seasons. On the other hand, the
lowest value of total tannins was associated with fruits that harvested in second
picking date (P,) and soaked in ethephon at 750 ppm, CaC2 at 20 g after 5 and
10 days of shelf life in first seasons, however in the second season it was
associated with ethephon at 500 and 750 ppm as well as CaC2 at 10and 20 g,



J. Product. & Dev., 26(1):119-137 (2021 149

Table 4: Effect of removal astringency method and maturity stage on total
tannins content of "Costata” persimmon fruits during shelf life in

2019 and 2020 seasons
Tannins (mg/100ml)
Shelf life (Days)
Treatments First season Second season
3days 5days 10 15 Mean 3days 5days 10 15 Mean
days days days days
Control P, 148a 136a 12la 1.07a 128A 14la 132a 116a 097a 1.22A
P, 117b 0.95bc 0.88ab 0.81ab 0.95A 1.10ab 0.98ab 0.86b 0.73a 0.92A
B B
Saturated lime P, 1.15b 1.03b 0.85ab 0.64b 0.92A 1.27ab 1.09ab 0.94b 0.76a 1.02A
B
P, 109 0.97bc 0.73b 0.68b 0.87A 1.05ab 0.92ab 0.78bc 0.68ab 0.86A
B B
Ethephon500 P; 1.06b 0.97bc 0.73b 0.48bc 0.81A 1.15ab 0.86ab 0.42d 0.31c 0.69A
ppm B B
P, 098c 0.75¢c 0.71b 0.43bc 0.72A 096b 0.84ab 0.43d 0.32c 0.64B
B

Ethephon750 P; 0.92c 0.86bc 0.65bc 0.32bc 0.69B 0.92b 0.64c 0.43d 0.34c 0.58B
P P, 086c 053d 042c 0.37bc 0.55B 0.81b 0.70bc 0.41d 0.34c 0.57B
Ethanol25%  P; 1.23ab 0.98bc 0.82ab 0.55b 0.90A 1.14ab 0.93ab 0.76bc 0.62ab 0.86A
P, 0.92c 0.85bc 0.71b 0.67b (?.79A 0.98b 0.86ab 0.72bc 0.64ab (?.SOA
Ethanol30%  P; 1.33a 1.10b 0.98ab 0.52b (?.QSA 1.16ab 0.86ab 0.68c 0.51b (?.SOA
P, 0.95c 0.76bc 0.690 0.59b (?75A 0.95b 0.81ab 0.70bc 0.63ab (?.77A
CaC2at10g P, 1.25ab 0.97bc 0.83ab 0.38bc (?SGA 1.12ab 0.82ab 0.62cd 0.53b (?77A
P, 092c 0.70c 0.41c 0.32bc (?.598 0.94b 0.86ab 0.75bc 0.61lab (?.79A

CaC2at20g P; 0.96c 0.84bc 0.62bc 0.34bc 0.69B 0.93b 0.70bc 0.49d 0.36c 0.62B
P, 081lc 0.52d 0.48c 0.37bc 0.55B 0.80b 0.74bc 0.48d 0.54b 0.64B

Main 1.07A 0.88B 0.73B 0.53C 1.04A 0.87B 0.66B 0.56C
C
Initial value P, 152 1.46
Initial value P, 1.21 1.14

Means followed by different letter are significantly different within columns by Duncan’s multiple range
tests, P <0.05.

P,= harvesting at 50% coloration, P,= harvesting at 75% coloration, control =Fruits dipped in water for 5
days, Saturated lime =Fruits dipped in saturated lime for 5 days, Ethephon 500 and 750 ppm =Fruits
soaked in ethephon solutions for 5 min, Ethanol 25 and 30% =Fruits soaked in ethanol solutions for 5
min, CaC2 at 10 and 20g =Fruits exposed to CaC2 at 10g + 40 ml water or 20g + 40 ml water for 1 day.

regardless picking dates. These results are in agreement with El-Badawy (2007)
and Abd El-Wahab et al., (2017) on "Costata™ persimmon fruits.
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Moreover, Kim et al., (2004) and Borras (2015) they reported that,
ethephon treatment greatly accelerated the coagulation and disappearance of
astringency from persimmon fruits. Also, Del Bubba et al., (2009) showed that
treatments of ethylene and CO; had a significant influence on soluble tannin
concentrations and the corresponding antiradical activity. Based on the usually
accepted threshold level for human de-astringency detection, the 3-day
treatment with ethylene was not sufficient for making the persimmons edible,
while the application of CO, for 24 h reduced the soluble tannins to well below
the above-mentioned level. In this respect, ethylene treatment from different
sources 1.e. Ethephon, ethanol, ethylene generating kits at different
concentrations (100-5000 ppm) for different periods on the relationship
between the decrease in tannin concentration and loss of astringency of
persimmon fruits (Rouhani et al., 1975, Kamal and Rabeh 1989 and
Zanamwe, 2014).

Carotenoids content:

It is obvious from Table 5 that, removal astringency methods used were
effective in enhancing fruit carotenoids content in both maturity stages of fruits.
Carotenoids content of fruit was gradually increased with the incidence of
maturation stage from 1.89 to 2.26 and from 1.73 to 2.26 mg/100ml after 15
days of shelf life in seasons, respectively. Moreover, the results indicated that
chemical treatments caused a progressive increment in fruit carotenoids content
as compared with control in both seasons. Fruits that harvested in the second
maturity stage (P,) and soaked in ethephon at 500 and 750 ppm, Ethanol 25 and
30%, and exposed to calcium carbide at 10 and 20g showed the highest values
of fruit carotenoids content after 5, 10 and 15 days in shelf life without
significant differences between them in first seasons. Whoever, the highest
values of fruit carotenoids content observed by fruits of 2" maturity stage (P-)
which soaked in ethephon at 750ppm and calcium carbide at 20g in most cases
during second season. On the other hand, the lowest values in this concern
were recorded in fruits of P; that dipped in tap water (control) and saturated
lime in both seasons. The enhancement of carotenoids development due to
calcium carbide and ethephon treatments were explained by El-Badawy (2007)
and Bordiga et al. (2019) they summarized that, fruit carotenoids content was
in parallel with the ripening duration, this may be due to the fact that the
synthesis of carotenoids is accompanied by changes in the ultra-structure of
plastids. Moreover, the role of ethephon in enhancing fruit carotenoids may be
due to the fact that ethephon accelerates the previously mentioned changes
which lead to carotenoids synthesis (Kamal and Rabeh, 1989). The
enhancement and positive effect of ripening treatments on persimmon fruit
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Table 5: Effect of removal astringency method and maturity stage on
carotenoids content of "Costata” persimmon fruits during shelf life
period in 2019 and 2020 seasons

Carotenoids (mg/100ml)
Shelf life (Days)
First season Second season
3days 5days 10days 15days Mean 3days 5days 10days 15days Mean

Treatments

Control P, 143b 152d 158c 162c 154C 115e 122d 138d 142c 129C
P, 157b 218bc 226ab 229b 165C 1.73cd 221b 234b 241b 217AB
Saturated lime P, 185ab 156d 16lc 168c 215AB 12le 126d 141d 148c 1.34CB
P, 192ab 23lab 239% 243a 230A 182c 232ab 240b 249b 226A
Ethephon500ppm P;  151b 1.75cd 228ab 246a 159C 139de 165c 178c 236b 1.80B
P, 162b 2452 253a 262a 170B 248a 257ab 265ab 28la 263A
Ethephon 750 ppm P;  191ab 184cd 233a 24la 226A 142de 158cd 1.73cd 241b 1.79B
P, 197ab 250a 257a 263a 233A 253a 263a 26%b 284a 267A
Ethanol 25 % Py 169 162d 168c 1.72c 205AB 128¢ 13lcd 148cd 152c 1.40BC
P, 165b 237a 242a 247a 177B 188bc 239%b 248h 253 232A
Ethanol 30 % Py 252a 167d 173c 178 253A 132 137cd 153cd 163c 146BC
P, 207ab 238a 245a 25la 238A 194bc 25lab 257ab 264ab 2.42A
CaC2at10g P; 172b 172cd 18lbc 1.88bc 2.08AB 1.35¢ 142cd 16lcd 1.74c 153BC
P, 182ab 242a 249 255a 211AB 22lab 255ab 258ab 267ab 250A
CaC2at20g P, 248a 187cd 230a 244a 255A 142de 167c 178c 234b 180B
P, 247a 256a 25% 264a 257A 255a 262a 273a 27% 267A

Main 189B 205B 2.19AB 2.26A 173B 196B 2.07AB 2.26A
Initial value P, 134 102
Initial value P, 1.76 1.66

Means followed by different letter are significantly different within columns by Duncan’s multiple range
tests, P <0.05.

P1,= harvesting at 50% coloration, P,= harvesting at 75% coloration, control =Fruits dipped in water for 5
days, Saturated lime =Fruits dipped in saturated lime for 5 days, Ethephon 500 and 750 ppm =Fruits
soaked in ethephon solutions for 5 min, Ethanol 25 and 30% =Fruits soaked in ethanol solutions for 5
min, CaC2 at 10 and 20g =Fruits exposed to CaC2 at 10g + 40 ml water or 20g + 40 ml water for 1 day.

color is in agreement with Testoni (2002), Luo (2006) and EI-Naggar (2018).

Soluble solids content (SSC %):

Data in Table 6 show the results of soluble solid content (SSC %) of
Costata persimmon fruits at two maturity stages treated by some chemical
applications. Soluble solid content (SSC %) increased gradually as shelf life
time progressed where it increased from 13.7 to 18.5 and from 13.1 to 18.5 %
after 15 days of shelf life in both seasons, respectively. The values of SSC % of
control (fruit dipped in tap water) in both maturity stages were lower than those
dipped in different chemical treatments in both seasons. During shelf life
period, the highest SSC % was recorded in fruits of 2n maturity stage (P2)
which soaked in ethephon at 500 and 750 ppm as well as exposed to CaC2 at
10 and 20g without significant deference among them in both seasons, while
the lowest value was found in control treatments of 1% maturity stage (P1) in
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Table 6: Effect of removal astringency method and maturity stage on soluble
solids content (SSC %) of "Costata” persimmon fruits during shelf
life period 2019 and 2020 seasons

SSC %
Shelf life (Days)
Treatments First season Second season
3days 5 days (1j(z)ays (1ij5 Mean 3days 5 days (11?1ys (1jgys Mean
Control P, 121d 125f 132e 147f 131D 11.8b 122f 132f 14.3f 129D
P, 134c 141c 148d 15.8e 145C 12.8ab 13.4c 145e 16.0e 14.2C
Saturated lime P, 13.7C

12.2d 12.9ef 13.6de 16.2d D 122b 13.0e 14.1e 16.4de 13.9D
P, 136c 144c 16.0c 17.7c 154BC 13.1ab 14.0d 152d 16.9d 14.8C

Ethephon 500 P, 15.9B

ppm 12.8cd 14.2de 17.8b 18.9bc 13.2ab 15.7b 17.3b 19.2ab 16.4B
P, 154a 184a 19.0a 21.2a 185A 134ab 16.1b 18.7a 19.4ab 16.9A

Ethephon 750 P, 16.3B

ppm 132c 14.6d 18.2ab 19.2ab 140a 16.8a 18.la 20.1a 17.3A

P, 158a 187a 192a 215a 188A 142a 17.0a 185a 202a 17.5A

Ethanol25% P, 12.7cd 13.2de 14.8d 175c 14.6C 12.1b 13.8cd 153d 18.6bc 15.0C
P, 16.7A

14.7ab 162b 17.4b 186b B 12.8ab 14.3c 16.7bc 18.3c 15.5BC

Ethanol30% P, 127cd 134d 153c 17.8c 148C 122b 14.2cd 160c 19.0b 154BC
P, 17.0A

141b 163b 17.7b 19.8ab B 13.2ab 148c 17.2b 185bc 15.9B

CaC2at10g P, 128cd 136d 154c 189bc 15.2BC 12.9ab 155bc 16.4bc 20.0a 16.2B

P, 154a 18.1a 188a 19.7a 180A 140a 15.1bc 182a 19.6ab 16.7AB

CaC2at20g P, 134c 144c 181ab 190b 16.2B 140a 16.4ab 182a 19.7a 17.1A

P, 152a 184a 189a 200a 181A 14la 17.2a 184a 197a 17.4A

Main 13.7D 15.2C 16.8B 18.5A 131D 15.0C 16.6B 185A
Initial value P, 12.3 11.6
Initial value P, 13.3 125

Means followed by different letter are significantly different within columns by Duncan’s multiple range
tests, P <0.05.

P,= harvesting at 50% coloration, P,= harvesting at 75% coloration, control =Fruits dipped in water for 5
days, Saturated lime =Fruits dipped in saturated lime for 5 days, Ethephon 500 and 750 ppm =Fruits
soaked in ethephon solutions for 5 min, Ethanol 25 and 30% =Fruits soaked in ethanol solutions for 5
min, CaC2 at 10 and 20g =Fruits exposed to CaC2 at 10g + 40 ml water or 20g + 40 ml water for 1 day.

both seasons. Similar results were obtained by Rouhani et al. (1975) and Shiesh
et al. (2000). In this respect, EI-Badawy (2007) demonstrated that ethephon
treatment had a positive effect on soluble solids content of Costata persimmon
fruits. Thus, using ethephon at 750 ppm or CaC2 maintain high level of soluble
solids content (SSC %) at different period of shelf life compared to control. The
increase in total soluble solids of fruits resulting from treatments may be related
to the hydrolytic activities in starch, the increased activity of enzymes
responsible for the hydrolysis of starch to soluble sugars, and the conversion of
starch to sugar, which indicates that the fruits are at the ripening process. This
explanation agrees with those results obtained by Zanamwe, (2014).
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Titratable acidity

Data presented in Table 7 show the changes in titratable acidity of "Costata"
persimmon fruits harvested at two maturity stages and exposed to some chemical
treatments for removal astringency substances during 2019 and 2020 seasons. All
treatments recorded low levels of titratable acidity of persimmon fruits during
shelf life period compared to control treatment in both seasons.

Table 7: Effect of removal astringency method and maturity stage on acidity %
of "Costata" persimmon fruits during shelf life period in 2019 and

2020 seasons
Acidity %
Shelf life (Days)
Treatments First season Second season
3days 5days 10days 15days Main 3days 5days 10days 15days Main
Control P, 120a 098a 09la 085 099A 107a 096a 084a 0.77a 091A

P, 095ab 086a 0.75a 062ab 080A 087a 082a 0.75a 065a 0.77A
Saturated lime P, 112a 086a 07la 064ab 083A 099 082a 0.77a 068a 0.82A
P, 092ab 08la 0.70a 058ab 0.75A 0.85a 0.76ab 0.66ab 054ab 0.70A
Ethephon 500 ppm P, 0.75ab 048c 033 022c 045B 083a 0.72ab 063ab 037b 0.64AB
P, 051b 042c 032b 021c 037B 0852 053 033 028 0508
Ethephon 750 ppm P, 062b 041c 031b 024c 040B 070b 051b 036b 031b 047B
P, 055b 040c 030b 022c 037B 070b 041b 030b 021b 041B
Ethanol 25 % Py 085ab 0.71ab 050ab 042b 062AB 0.84a 0.71ab 064ab 052ab 0.68AB
P, 08lab 061b 047ab 036bc 056AB 0.8la 064b 052ab 0.43b 0.60AB
Ethanol 30 % P; 092ab 0.70ab 056ab 050ab 067AB 0.87a 0.66b 059b 0.49b 0.65AB
P, 083ab 063b 054ab 043b 061AB 083a 0.70ab 061ab 0.40b 0.64AB

CaC2at10g Py 087ab 065b 05l1ab 043b 062AB 08la 064b 0533 047ab 0.61AB
P, 085ab 0.70ab 048ab 0.38b 0.60AB 086a 066b 032b 030b 054B

CaC2at20g Py 063b 047c 037b 021c 042B 0.72b 048p 040ab 032b 048B
P, 056b 041c 034b 019c 0388 0.71b 041b 033b 0270 043B

Main 0.81A 0.63AB 051AB 041B 0.83A 0.65AB 054AB 0.44B

Initial value P; 122 1.10

Initial value P, 0.96 091

Means followed by different letter are significantly different within columns by Duncan’s multiple range
tests, P <0.05.

P,= harvesting at 50% coloration, P,= harvesting at 75% coloration, control =Fruits dipped in water for 5
days, Saturated lime =Fruits dipped in saturated lime for 5 days, Ethephon 500 and 750 ppm =Fruits
soaked in ethephon solutions for 5 min, Ethanol 25 and 30% =Fruits soaked in ethanol solutions for 5
min, CaC2 at 10 and 20g =Fruits exposed to CaC2 at 10g + 40 ml water or 20g + 40 ml water for 1 day.

In addition titratable acidity values were gradually decreased with
incidence of shelf life period since; it decreased from 0.81 to 0.41 and from 0.83
to 0.44 % after 15 days of shelf life in both seasons, respectively. The higher
values of titratable acidity were observed in control saturated lime treatments
regardless harvesting date in most cases after 5, 10 and 15days of shelf life in
both seasons. Whereas, the lowest values of titratable acidity were associated
with ethephon at 500 and 750 ppm, as well as, calcium carbide at 20g in both
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maturity stages used in both seasons. The differences among ethephon at 500 and
750 ppm and calcium carbide at 20g were not significant in both seasons. These
results were similar with those reported by Rouhani et al. (1975), Kamal and
Rabeh (1989) and El-Badawy (2007). In this respect, Testoni (2002) reported that
persimmon fruits dipped in some growth regulators recorded low level of
titratable acidity during repining and shelf life period. As the ripening of the fruits
develops, a reduction in titratable acidity is observed. The decrease in acid
content is caused by the use of acids in the fruit as a source of energy and the
conversion of organic acids to form sugar (Borras, 2015).

SSC/acid ratio:

Data in Table 8 show the changes in SSCl/acid ratio of "Costata”
persimmon fruits harvested at two dates and exposed to some chemical
treatments for removal astringency substances during 2019 and 2020 seasons.

Table 8: Effect of removal astringency method and maturity stage on SSC/acid
ratio of "Costata” persimmon fruits during shelf life period in 2019
and 2020 seasons

SSClacid ratio
Shelf life (Days)
Treatments First season Second season
3days 5days 10days 15days Mean 3days 5days 10days 15days Mean
Control P, 101e 128; 1451 173n 137) 110e 127l 1571 186m 145H
P, 141cd 16.4i 197k 255m 189HI 14.7bc 163h 193i 2461 188F
Saturated lime P, 109 150 192k 253m 1761 123d 15%h 183i 241 177G

P, 148cd 178hi 229] 3051 215H 154b 184j 230h 313k 220E
Ethephon500ppm P,  171c 296e 539c 859 466C 159b 218f 2759 519f 293D
P, 302a 438c 594b 1010b 586A 158b 304d 56.7b 69.3c 43.0C
Ethephon750ppm P,  213b 356d 587b 800f 489B 200a 329c 503d 64.8d 420C
P, 287ab 468a 640a 977c 593A 203a 4l5a 6l7a 962a 549A

Ethanol 25 % P, 149cd 186h 296h 417 262F 144c 194j 239 358] 234DE
P, 182c 266f 370f 5179 334D 158p 223f 321f 426h 282D

Ethanol 30 % P, 138d 191h 273i 350k 240G 140c 215f 271g 388i 254DE
P, 169c 259f 3279 461h 304E 159 211f 2829 463g 279D

CaC2at10g P, 147cd 209g 302h 440i 275F 1590 242e 309f 426h 284D
P, 181c 259f 392 518y 338D 169 229f 569 653d 40.3CD

CaC2at20g P, 213b 306e 489d 905d 478B 194a 342b 455¢ 616e 40.2CD
P, 271ab 449 556c 1053a 582A 199a 420a 558c 730b 47.6B

Main 183D 269C 383B 58.1A 161D 249C 358B 49.2A

Initial value P; 10.08 13.85

Initial value P, 1055 13.74

Means followed by different letter are significantly different within columns by Duncan’s multiple range
tests, P <0.05.

P,= harvesting at 50% coloration, P,= harvesting at 75% coloration, control =Fruits dipped in water for 5
days, Saturated lime =Fruits dipped in saturated lime for 5 days, Ethephon 500 and 750 ppm =Fruits
soaked in ethephon solutions for 5 min, Ethanol 25 and 30% =Fruits soaked in ethanol solutions for 5
min, CaC2 at 10 and 20g =Fruits exposed to CaC2 at 10g + 40 ml water or 20g + 40 ml water for 1 day.
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All treatments recorded high levels of SSC/acid ratio in persimmon fruits
during shelf life period compared to control treatment in both seasons. In
addition SSC/acid ratio values were gradually increased with increasing shelf
life period from 18.3 to 58.2 and from 16.1 to 49.2 after 15 days of shelf life in
both seasons, respectively. Moreover, the higher values of SSC/acid ratio were
observed in fruits of second picking date (P2) which soaked in ethephon at 750
ppm after 5 and 10 days in shelf life in the first season and after 3, 5, 10 and 15
days in the second one. In contrary that, the lowest values of SSC/acid ratio
were observed in fruits of 1% maturity stage that dipped in tap water (control)
followed by fruits dipped in saturated lime in both seasons. These results were
similar with those reported by Testoni (2002) and Borras (2015).

Ascorbic acid:
Data presented in Table 9 show that, ascorbic acid content in "Costata"
persimmon fruits were gradually decreased as shelf life period prolonged,

Table 9: Effect of removal astringency method and maturity stage on ascorbic
acid content of "Costata" persimmon fruits during shelf life period in

2019 and 2020 seasons
Ascorbic acid (mg/100ml)
Shelf life (Days)
Treatments First season Second season
3days 5days 10days 15days Mean 3days 5days 10days 15days Mean
Control P; 547a 529 502a 436a 503A 547a 529 502a 436a 503A

P, 489h 449 408b 362b 427B 489c 449c 408b 36.2b 427C
Saturated lime P; 533a 51.7a 487a 436a 493A 5336a 51l7a 487a 436a 49.3A
P, 463c 426cd 371c 327cd 39.7C 463d 426d 37.1c 327c 39.7D
Ethephon500ppm P;  40.7de 34.8¢ 302d 264e 330E 438¢ 405¢ 358cd 305d 37.6DE
P,  366gh 315f 260e 218f 289F 437e 323y 268f 235¢ 316G
Ethephon750ppm P;  410de 345e 296d 258¢ 327E 406f 409 36.2cd 29.7d 36.8DE
P, 353h 308f 241e 220f 281F 409f 3259 272f 236e 310G
Ethanol 25 % P, 486b 446bc 40.7b 343bc 420B 513b 473b 425b 369b 445B
P,  399ef 354e 300d 264e 329E 468d 408 36.4cd 327c 39.15D
Ethanol 30 % P, 489 407d 378c 327cd 400B 50.8b 465bc 419p 359 438B
P, 378fg 348¢ 30.7d 269 325E 457d 407e 345d 303d 37.8DE
CaC2at10g P, 426d 361le 364c 307d 365D 489c 456bc 427b 329c 425C
P, 383fg 35le 289d 267e 322E 433e 369f 289 302d 348EF
CaC2at20g P,  407de 353e 301d 26.0e 330E 412f 393e 355cd 302d 36.5E
P, 355h 318f 240e 222f 284F 407f 3199 368c 228 330F

Main 431A 386B 341C 299D 463A 41.7B 376C 322D
Initial value Py 56.7 55.2
Initial value P, 50.5 49.8

Means followed by different letter are significantly different within columns by Duncan’s multiple range
tests, P <0.05.

P1= harvesting at 50% coloration, P,= harvesting at 75% coloration, control =Fruits dipped in water for 5
days, Saturated lime =Fruits dipped in saturated lime for 5 days, Ethephon 500 and 750 ppm =Fruits
soaked in ethephon solutions for 5 min, Ethanol 25 and 30% =Fruits soaked in ethanol solutions for 5
min, CaC2 at 10 and 20g =Fruits exposed to CaC2 at 10g + 40 ml water or 20g + 40 ml water for 1 day.
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where it decreased from 43.1 to 29.9 and from 46.3 to 32.2 after 15 days of
shelf life in both seasons, respectively. Moreover, fruits dipped in different
chemical treatments had significantly lower ascorbic acid content than that
dipped on tap water (control) in both seasons.

The highest ascorbic acid content was showed by fruits harvested at 2™
date (P,) which dipped in tap water (control) and fruits soaked in saturated lime
without significant difference between them in both seasons., whereas, fruits of
P, which treated by ethephon at 500 and 750 ppm as well as calcium carbide
20g produced the lowest values of ascorbic acid in most cases in both seasons.
So, it can be concluded that ethephon and calcium carbide at 20g application
led to loss fruits their content of ascorbic acid during
repining and shelf life period. The same trend was also observed in the previous
study by Gomez and Lajolo (2008) they concluded that reduction in fruit
ascorbic acid content during ripening could be attributed to the increase in
ascorbate oxidase activity and ethephon treatment increases such oxidation
process.

CONCLUSION

In light of this study it can be concluded that, "Costata™ persimmon fruits
harvested at 75 % coloration soaked in ethephon at 750 ppm for 5 min as well
as fruits that exposed to gases resulted from mixing of calcium carbide at 20g
with 40ml water in a small closed chamber (8 m?) for 24 h are found to be more
effective artificial astringency removal methods in maintaining firmness,
titratable acidity, ascorbic acid, soluble solids content and SSC/acid ratio of
Costata persimmon fruits for 15 days in shelf life and removes the astringency.
So it could be recommended to use one of the above mentioned treatments for
removing the astringency of Costata persimmon fruits with maintains the
quality during shelf life.
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