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Abstract

rapid softening during postharvest distribution, handling or

sometimes on the trees. Storage treatments and packaging
types are critical points on degradative pathways of bioactive
components reflected to fresh fruits quality properties. The present
investigation was conducted during two successive seasons (2015
and 2016) on persimmon (Diospyros kaki L.) fruits c.v. “Costata”.
Fruits were harvested at maturity orange color and were divided
into two groups, the first group was dipped in hot water at 50°C for
10, 20 and 30 min., while the The second one was dipped in edible
coating film consists of (10g maltodextrin, 5g methyl cellulose, 8ml
glycerol, 2.5g ascorbic acid, 1g potassium sorbate and 1g calcium
chloride/ distilled water liter) for 10, 20 and 30 min., in addition to
the untreated fruits (as control). Fruits of all treatments were
stored at 4+1°C and 90% relative humidity (RH) in polyethylene
terephthalate (PET) punnets for 8 weeks. The changes in physical
and chemical properties of fruits were evaluated as fruits color,
weight loss, firmness, total soluble solids (TSS) and titratable
acidity percentage also antioxidant components (total phenoals,
total tannins, flavonoids, ascorbic acid and carotenoids) were
studied during storage period every two weeks. The obtained
results illustrated that all fruits had storage life eight weeks at cold
storage 4+1°C and 90% relative humidity (RH), fruits treated with
edible coated film for 30 mins. have gained best quality in
comparison with other treatments its. Since, it's observed delayed
in increasing total soluble solids percentage, reduced titratable
acidity percentage and fruits firmness. On the other hand, the
decrement of antioxidant contents including ascorbic acid, total
phenols, flavonoids, were higher in persimmon fruits treated with
hot water and control. Therefore, some postharvest treatments
such as hot water or edible coating film to improve fruits sensorial
quality through reducing the astringency and bitterness
components in persimmon.
Keywords: Persimmon, Postharvest treatments, Edible coating
film, Hot water, Cold storage, Storability and fruit quality.

INTRODUCTION

P ersimmon is an important seasonal fruit which often exhibits

Persimmon is considered good source for B-carotene, potassium and vitamin

C (Yakushiji and Nakatsuka, 2007). Persimmons are considered good source of readily
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available carbohydrates and high content of bioactive compounds, such as tannins,
polyphenols, steroids, dietary organic acids, minerals and carotenoids, which
contribute to the high antioxidant potential of these fruits. Persimmon phenols being
mainly responsible for the antioxidant effect of this fruit (Gorinstein et al., 2011).

Persimmon is an important seasonal fruit often exhibits rapid softening during
postharvest distribution, handling or sometimes on the trees. This is a major problem
in the marketing of persimmon (Pang et al., 2007).

Preliminary results for the cultivar Karaj fruits treated with hot water at 50°C
for 10 min, 20 min and 30 min indicated that postharvest quality was maintained
during storage for up to 2 months (Khademi et al., 2012). Heat treatments have been
shown to inhibit fruit ripening and improve postharvest quality of fresh fruits. Thus,
heat treatments have potential for the commercial control of ripening of postharvest
persimmon fruits (Luo, 2006). El-Oraby et al, (2005), found that, hot water
treatments accelerated peel and pulp color of Mesk and Mabroka mango fruits.

Many edible coatings materials have added advantage of providing a moisture
barrier that reduces dehydration in the fruits during storage. Many studies have been
conducted demonstrating that edible coatings can be used as a less costly modified
atmosphere package to provide some control of ripening and lengthening of storage
life (Rojas-Crau et al., 2009). The use of polysaccharide and protein based coating
materials on several types of fruits has been developed in last few years, particularly,
sucrose, fatty acids and esters (on bananas) and cellulose (on mango). The use of
polysaccharide-based edible coating increased the water vapor resistance and reduced
ethylene production of coated fresh cut pear (Oms-Oliu et al., 2008).

Edible film coatings are applied on many products to control moisture transfer,
gas exchange or oxidation processes. One major advantage of using edible films and
coatings is that several active ingredients can be incorporated into the polymer matrix
and consumed with the food, thus enhancing safety or even nutritional and sensory
attributes. Rojas-Crau et al., (2009) discussed the use of edible coatings as carriers of
functional ingredients on fresh-cut fruits, including the recent advances in the
incorporation of antimicrobials, antibrownings, texture enhancers and nutraceuticals
to improve quality and functionality of fresh-cut fruits.

Thus, the aim of this investigation is to study the effect of some postharvest
treatments such as hot water or edible coating film to improve fruit eating quality
through reducing the astringency and bitterness components in persimmon and it

effect on storability.
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MATERIALS AND METHODS

Preparation of materials:

The present investigation was conducted during (2015 and 2016) on
persimmon (Diospyros kaki L.) fruits cv. “Costata”. Fruits which were harvested at
maturity orange color stage from a private farm located at Cairo-Alex. dessert road,
Egypt. The fruits were selected with the uniformity in shape, size and free from
defects. Fruits were divided into two groups, the first group was dipped in hot water
(HW) 50°C for10, 20 and 30 min., respectively. While, the second one is dipped in film
consist of 10 g maltodextrin, 5g methyl cellulose, 8 ml glycerol, 2.5g ascorbic acid, 1g
potassium sorbate and 1g calcium chloride were dissolved in one liter distilled water,
for 10, 20 and 30 min., in addition to the untreated fruits (control). All fruits were
packed in PET (poylethelene terephalate) punnets, each one contains six fruits. Every
treatment consists of nine punnets. All treatments were stored at 4+1°C and 90%
relative humidity (RH). The changes in physical and chemical properties of fruits were
evaluated every two weeks, till the end of storage period (8 weeks).

Measurements:

Weight loss percentage: Fruits were periodically weighed and the percentage
of weight loss was calculated by the difference between the initial weight and that
recorded on sampling date.
Color: Hue angle was estimated using Minolta calorimeter (Minolta co. Ltd., Osaka,
Japan) as described by Mc Gire, (1992).

Firmness (g/cm?): Bramlage (1983) determined Pulp firmness by using fruit
pressure tester as g/cm?.
Total soluble solids (TSS): Abbe refractometer was used to determine the
percentage of total soluble solids in fruit juice according to AOAC (2010).
Titratable acidity (%): Total acidity was determined by titrating 5 ml of the
extracted juice against 0.1 N of NaOH using phenolphthalein indicator, titratable
acidity was expressed as percentage of malic acid (g malic acid/100ml) according to
AOAC (2010).

Bioactive components: Total phenolic content was determined by the Folin-
Ciocalteau method of Slinkard and Singleton, (1997). The extracted samples were
mixed with Folin-Ciocalteau reagent for 6 min, then 7% sodium carbonate (NaCOs)
was added. The absorbance was measured at 760 nm after 90 min of incubation at
room temperature. Results were expressed as mg gallic acid equivalents (GAE) per

100 g sample. Content Total tannins content (mg/100g) was evaluated according to



1460 EFFECT OF SOME POSTHARVEST TREATMENTS ON IMPROVING QUALITY
AND STORABILITY OF PERSIMMON FRUITS DURING COLD STORAGE

the method of Taira (1995). While, total flavonoids were determined using the
method of Ordonez et al. (2006). Briefly, 0.5 ml of sample, 0.5 ml of 2% AICls and
methanol solution was added. After 1 h at room temperature, the absorbance was
measured at 420 nm. Total flavonoids content was calculated as quercetin equivalent
from a calibration curve and expressed as quercetin equivalents (QE) per 100g.
Ascorbic acid (vitamin C) mg/100 g) was determined of according to A.0.A.C. (1990).
Also, carotenoids as B-carotene (mg/100 g) were extracted according to Moore et al.
(2005).
Statistical analysis: The complete randomized design was adopted and the
obtained data were statistically analyzed as factorial experimental design according to
Sendecor and Cochran (1980). Means were compared by LSD (least significant
differences) multiple range tests at the level of 5% probability with the procedure of
MSTAT-C Program.

RESULTS AND DISCUSSION
Weight loss percentage:

Data in Table (1) showed the effect of edible coating film and hot water
treatments on weight loss percentage of persimmon’ Costata’ cv. fruits during 2015
and 2016 seasons. Weight loss percentage was gradually increased by increasing the
storage periods with significant differences among all storage periods in both seasons.
All treatments reduced weight loss% than control fruits, with significant difference
between them in the two seasons. Control fruits had the highest values of weight loss
followed by fruits treated with hot water after 8 weeks in the two seasons.

Also, edible coating film treatments were better than hot water treatments in
different dipping time. Fruits treated with edible coating film at for 30 mins recorded
the lowest significantly values of weight loss compared with other treatments and
control during the first season. The differences between dipping times in the first
season none significantly and slight difference in the second season this may be due
to fruits.

The weight loss attributed mainly to water loss from the fruit tissues and
partially for the respiration. The results of effect of hot water on fruit weight loss are
in agreement with those reported by Tiwari et al, (2008) and Naglaa and Fatma
(2016) on persimmon fruits. According to Ayranci and Tunc, (2003) and Abbas et al.,
(2011), the coating film reduces this action because it forms a film on the top of skin

as an additional barrier to moisture loss.
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Table 1. Effect of some postharvest treatments on weight loss (%) of Persimmon c.v.
Costata fruits during cold storage (4+1°C).

Storage period (weeks)/ Season 2015 Storage period (weeks)/ Season 2016
Treatments Initial 2weeks 4weeks 6weeks 8weeks Means A* Initial 2weeks 4weeks 6weeks 8weeks Means A*
time
time
Control 0.00 1.92 2.97 3.02 3.18 221 0.00 1.90 2.53 3.02 3.39 217

(T) 10 min 0.00 1.22 1.68 1.72 1.95 131 0.00 2.53 1.63 1.80 2.00 1.60

(T) 20 min 0.00 1.15 1.60 1.65 1.91 1.26 0.00 1.63 1.70 1.87 211 1.46

(T) 30 min 0.00 1.05 1.57 1.61 1.88 1.22 0.00 1.05 1.42 1.79 1.93 1.24

(HW) 10 min 0.00 2.15 2.65 2.84 3.05 213 0.00 1.69 2.32 2.92 3.14 2,01

(HW) 20 min 0.00 1.98 2.42 2.68 2.89 1.99 0.00 1.48 2.15 2.80 2.91 1.87

(HW) 30 min 0.00 1.73 1.95 2.22 2.77 173 0.00 113 1.99 2.44 2.78 1.67

Means B** 0.00 | 1.74 2.12 2.24 2,51 0.00 | 1.60 1.96 237 2.60

LSD at 5% A= 0.0767 B= 0.06484 AXB= 0.1715 LSD at 5% A= 0.08013 B= 0.06772 AXB= 0.1792
T= Coated Film Treatment HW=Hot Water
A* Means of storage period B** Means of treatments AXB Interaction

Firmness (g /cm?):

As shown in Table (2) it was clearly observed that firmness decreased
significantly with the progress of storage period during the two seasons. Fruits treated
with edible film possessed the highest values of firmness after 8 weeks in comparison
with other treatments .Control fruits had the Lowest values of firmness in comparison
with edible film and hot water treatments. These results agreed with those reported
by Rojas-Crau et al,, (2009). Who found that, edible coating can be used to control
fruit ripening Yaman and Bayoindirli (2002) reported that hot water can affect fruit
ripening by the retention of firmness which occurred during storage could be due to
the retarded degradation of insoluble protopectins to the more soluble pectic acid and
pectin during fruit ripening deploymerization or shortening of chain length of pectin

substances.
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Table 2. Effect of some postharvest treatments on firmness (g/cm?) of Persimmon c.v.
Costata fruits during cold storage (4+1°C).

Storage period (weeks)/ Season 2015 Storage period (weeks)/ Season 2016
Initia
Initial 2week | 4week | 6week | 8week Means 2week 4wee 6week 8wee Means
Treatments |
time s s s s A* s ks s ks A*
time
Control 15.33 14.40 13.12 11.23 10.43 12.88 15.35 14.32 13.22 11.30 10.29 12.90
(T) 10 min 15.33 14.66 13.90 13.80 13.38 14.12 15.35 14.74 13.79 13.73 13.00 14.12
(T) 20 min 15.33 14.98 14.76 14.15 13.90 14.63 15.35 14.96 14.86 14.18 13.88 14.65
(T) 30 min 15.33 15.16 14.88 14.38 14.08 14.76 15.35 15.22 14.90 14.40 14.12 14.79
(HW) 10 min 15.33 14.20 13.54 12.97 12.70 13.75 15.35 14.15 13.40 12.89 12.63 13.68
(HW) 20 min 15.33 14.32 13.86 13.27 12.84 13.92 15.35 14.26 13.47 13.10 12.82 13.80
(HW) 30 min 15.33 14.56 13.90 13.28 13.05 14.02 15.35 14.64 13.88 13.30 13.07 14.01
Means B** 15.33 17.05 16.32 15.51 15.06 15.35 17.05 16.25 15.48 14.97
LSD at 5% A ==0.08 B= 0.07 AXB= 0.19 LSDat5% A =0.11 B= 0.09 AXB= 0.24

T= Coated Film Treatment HW=Hot Water
A* Means of storage period B** Means of treatments AXB Interaction

Color changes (hue angle) during cold storage:

The data in Table (3) indicated that hue angle (h°) decreased (increase
density of orange color) with the advance in cold storage periods especially at the end
of storage periods. While, hot water at 50°C for 30 min treatment gave the lowest
value of he in the two seasons compared to coated film treatments. It means that, this
treatment accelerate coloring. These results are in agreement with El-Oraby et al.,
(2005). Who found that, hot water treatments accelerated peel and pulp color on
mango. Also Tiwari et al., (2008) who reported that the fruit color is one of the main
attributes of persimmon fruits, which can determine the consumer acceptability and
serving as an indicative of the harvest point of some fruits. Our results also agreed
with Naglaa and Fatma (2016) on persimmon fruits, who found that, hue angle (h°)
decreased (increase density of orange color) with the advance in cold storage periods.
Fruits treated with edible film at 30 min recorded the highest value of he after 8 weeks
in the two seasons, in comparison with control and other studies treatments. That
means, this treatment delay development of fruit color. This effect may be due to that
edible coating can be used as modified atmosphere packing to provide some control
of ripening (Baldwin, 2005).
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Table 3. Effect of some postharvest treatments on color changes hue angle (h°) of
Persimmon c.v. Costata fruits during cold storage (4 £1°C).

Storage period (weeks)/ Season 2015 Storage period (weeks)/ Season 2016
Initial Initial
Treatments 2weeks 4weeks 6weeks Bweeks Means A* 2weeks 4weeks 6weeks Sweeks Means A*
time time
Control 6043 65.31 63.40 60.22 58.57 61,59 62.42 56.31 63.93 61.22 5.17 60.61
() 10 min 6043 58.07 57.92 56.88 56.25 5791 62.42 58.35 51.50 5.38 56.25 58.18
(T)20 min 6043 5.97 58.86 57.40 56.75 58.68 62.42 59.19 58.36 57.60 56.75 58.86
() 30 min 6043 6243 64.01 §4.72 64.97 63.31 62.42 6.3 63.98 64.29 64.97 63.58
(HW) 10 min 6043 61.17 61.17 58.32 58.57 59.93 62.42 61.17 60.72 5.17 58.00 60.30
(HW) 20 min 60.43 5.8 5.8 51.33 57.18 58.70 62.42 5.8 58.89 56.25 56.80 58.73
(HW) 30 min 6043 57.50 57.50 5.3 55.00 5713 62.42 57.50 56.75 56.75 54.2 57.53
Means B** 60.43 60.53 60.31 58.59 58.18 6242 59.15 60.02 58.81 58.02
LSD at 5% A=1.69 B =1.43 AXB =3.78 LSD at 5% A = 2.04 B=1.72 AXB= 4.55

T= Coated Film Treatment HW=Hot Water
A* Means of storage period B** Means of treatments AXB Interaction
Total soluble solids percentage:

Data in Table (4) showed that, total soluble solid (TSS %) of fruits increased
gradually with the advance of cold storage with significant differences between
storage periods during the two seasons and all treatments. The highest values of TSS
were recorded in control fruits during the two seasons, in comparison with all
treatments. The rate of increase was slow in treated fruits. The increase in TSS%
content of the control fruits over the storage duration than other treatments might be
due to accelerate the ripening process and losses the water content (Khan et al.,
2016). Using hot water and edible film in fruits reduced softness and water loss from
fruits (Naglaa and Fatma, 2016). The prolonged storage might lead to the softening of
the cell walls and membranes (Omaima et al., 2017).

Table 4. Effect of some postharvest treatments on TSS (%) of Persimmon c.v. Costata
fruits during cold storage (4£1°C).

Storage period (weeks)/ Season 2015 Storage period (weeks) / Season 2016
Initial | 2week | 4week | 6week | 8week | Means Initial | 2week | 4week | 6week | 8wee Means
Treatments time s s s s A* time s ss s ks A*
Control 19.85 20.12 20.62 21.24 22.01 20.77 19.61 19.89 20.22 21.00 21.80 20.50
(T) 10 min 19.85 20.05 20.35 20.71 20.94 20.38 19.61 19.82 20.02 20.18 20.76 20.08
(T) 20 min 19.85 20.50 20.98 21.14 21.32 20.76 19.61 20.15 20.65 20.95 21.29 20.53
(T) 30 min 19.85 20.93 21.25 21.30 2147 20.96 19.61 20.53 20.70 21.20 21.85 20.78
(HW) 10 min 19.85 19.82 20.18 20.23 20.86 20.19 19.61 19.82 20.02 20.18 20.76 20.08
(HW) 20 min 19.85 20.15 20.88 21.28 2142 20.72 19.61 20.15 20.65 20.95 21.29 20.53
(HW) 30 min 19.85 20.53 20.97 21.20 21.96 20.90 19.61 20.53 20.70 21.20 21.85 20.78
Means B** 19.85 20.30 20.75 21.01 21.43 19.61 20.13 20.42 20.81 21.37
LSD at 5% A =0.04 B=0.03 AXB= 0.08 LSD at 5% A =0.08 B= 0.07 AXB=0.19

T= Coated Film Treatment HW=Hot Water
A* Means of storage period B** Means of treatments AXB Interaction
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Titratable acidity percentage during cold storage:

The titratable acidity (TA%) values decreased significantly along with
increasing storage time in both treated and untreated fruits in both seasons (Table 5).
Changes in TA % values with prolonging of storage differed between storage periods
which could be due to the increase its consumption in respiration activities. The least
TA % was recorded by using hot water at 50°C for 30 mins treatment in both seasons.
Our results agree with Tiwari et al., (2008) and Naglaa and Fatma, (2016). They found
that, the least values of (TA %) values was recorded in persimmon treated with hot
water and acetaldehyde. Who reported that, fruits treated with edible film for 10 mins
had the highest values of (TA %) values at the end of storage period (8 weeks). Also,
these results could be supported by Omaima et al., (2017) they found that TA content
(%) of Costata persimmon exhibited reduction dependence on ripening stage and

treatments.

Table 5. Effect of some postharvest treatments on Titratable acidity (%) of

Persimmon c.v. Costata fruits during cold storage (4+1°C).

Storage period (weeks)/ Season 2015 Storage period (weeks)/ Season 2016
Treatments Initial | 2weeks | dweeks | 6weeks | Bweeks | MeansA* nitial weeks dweeks Gweeks | Bweeks | MeansA*
time time

Control 0.246 0.230 0.224 0.218 0.216 0.227 0.240 0.231 0.223 0.215 0.209 0.224
(T) 10 min 0.246 0213 0215 0.210 0.222 0.221 0.240 0211 0215 0211 0.220 0.219
() 20 min 0246 0.198 0.195 0193 0190 0.204 0240 0.194 0.188 0.195 0.183 0.200
() 30 min 0246 0193 0.189 0.185 0182 0.199 0240 0190 0.180 0.183 017 0.193
(HW) 10 min 0246 0.186 0.180 0173 0471 0.191 0240 0.185 0173 0170 0.166 0.187
(HW) 20 min 0246 0183 0176 0170 0.168 0.189 0240 0.180 0170 0.163 0.160 0.183
(HW) 30 min 0.246 0.175 0.169 0.162 0.158 0.182 0.240 0171 0.162 0.154 0.149 0.175
Means B** 0.246 0.197 0.193 0.187 0.187 0.240 0.195 0.187 0.184 0.180

LSD at 5% A = 0.006 B= 0.005 AXB= 0.013 LSD at 5% A 0.005 B= 0.004 AXB=0.011

T= Coated Film Treatment HW=Hot Water

A* Means of storage period B** Means of treatments AXB Interaction

Changes in bioactive components in costata during cold storage:
Total phenols changes during cold storage:
Tables (6) concerning that, total phenols were high at the Initial of storage

in all treatments and control, during the storage periods and at the end of storage all
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treatments showed significant decreased during the two seasons, this may be due to
control repining by edible coated film. These results) are in agreement with Sahar et
al., (2017) who attributed that the decrease of phenolic content to the oxidation by

poly phenol oxidation processes.

Table 6. Effect of some postharvest treatments on total phenols (mg/100g fresh

weight) of Persimmon c.v. Costata fruits during cold storage (4+£1°C).

Storage period (weeks)/ Season 2015 Storage period (weeks)/ Season 2016
Initial Means Initial Means
Treatments . 2weeks | 4weeks | 6weeks | 8weeks . 2weeks | 4weeks | 6weeks | 8weeks
time A¥ time A¥
Control 905.43 883.25 870.20 731.44 643.05 807.87 | 8%0.30 875.43 862.97 728.50 683.05 808.05
(T)10min_ | 905.43 867.29 853.73 840.25 825.20 858.38 | 8%0.30 860.50 848.80 832.28 825.20 851.42
T)20
( ) 905.43 842.55 825.32 825.22 79.23 839.55 | 8%0.30 833.48 821.85 810.82 79.23 831.14
min
(T) 30 min
905.43 820.23 799.20 785.30 776.3 817.30 | 8%0.30 809.00 787.51 771.00 776.3 806.83
(HW)
1omi 905.43 784.64 762.00 754.24 733.89 788.04 | 890.30 780.69 752.63 738.63 733.89 779.23
min
(HW)20
. 905.43 733.60 710.30 699.51 682.33 746.23 | 8%0.30 768.71 730.99 689.50 682.33 752.37
min
(HW)
Jomi 905.43 709.25 685.27 672.08 649.25 72426 | 8%0.30 721.39 704.70 662.47 649.25 726.82
min
Means B** | 90543 | 805.83 | 786.57 | 759.15 | 729.90 890.30 | 807.89 | 787.06 | 747.60 | 735.61

LSD at 5% A = 18.54 B= 15.67 AXB= 41.46 LSD at 5% A = 20.16 B= 17.04 AXB= 45.08
T= Coated Film Treatment HW=Hot Water
A* Means of storage period B**Means of treatments AXB Interaction

Total tannins changes during cold storage:

Table (7) indicated that, total tannins were high at the Initial of storage in all
treatments and control, during the storage periods and at the end of storage all
treatments showed significant decreased. Fruits treated with edible coating film for
30 min least tannins followed by hot water for 30 min at the end of storage (in
comparison of control fruits which had the highest significant values of tannins
(major source of astringency. The data of total tannins in these results are in
agreement with Osman (2017) on Costata persimmon fruits, who reported that, total
tannins content was decreased gradually with the progress in storage periods. The
beneficial of treatments with edible coated film may be due to increase in CO:
concentration around the fruits which reduced the soluble tannins (Del Bubba et al.,
2009).
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Table 7. Effect of some postharvest treatments on total tannins content (mg/100g
fresh weight) of Persimmon c.v. Costata fruits during cold storage (4+1°C).

Storage period (weeks)/ Season 2015 .
Storage period (weeks)/ Season 2016
Initial Initial
Treatments i 2weeks | A4weeks | 6weeks | Sweeks | MeansA* i 2weeks | 4weeks | 6weeks | Sweeks | Means it
ime ime
Control 118.20 116.68 115.20 1124 110.68 114.64 119.51 1.3 11532 1124 107.54 114.40
(T) 10 min 118.20 9450 90.24 87.83 82.70 94,69 119.51 9455 9.0 88.74 8$.73 95.95
(T)20 min 118.20 85.43 81.62 75.51 72.68 86.69 119.51 8.7 82.81 76.54 n41 86.90
(T) 30 min 118.20 68.40 6249 5940 55.47 72.19 119.51 78.00 1352 69.44 62.07 80.51
(W)10min | 11820 104.02 9%.23 9%.67 %23 102.27 119.51 106.82 9.37 9%.67 9483 103.44
(W)20min | 11820 95.44 91.23 88.42 83.80 95.42 119.51 100.85 95.20 88.42 88.83 98.56
(W)30min | 11820 83.25 81.29 78.55 7429 87.12 119.51 89.86 90.81 78.55 76.20 90.99
MeansB** | 118.20 92.53 88.61 85.54 81.98 119,51 95.78 92.89 81.25 83.67
LSD at 5% A = 12.33 B=10.42 AXB= 27.57 LSD at 5% A = 10.85 B=9.17 AXB= 24.26

T= Coated Film Treatment HW=Hot Water
A* Means of storage period B**Means of treatments AXB Interaction

Total flavonoids changes during cold storage:

In Table (8) data indicated that, total flavonoids were high at the Initial of
storage in all treatments and control, during the storage periods and at the end of
storage all treatments showed significant decreased. The highest total flavonoids
content was obtained in fruits treated with edible film for 10 mins at the end of
storage periods, while the least contents were recorded in fruits treated with hot
water for 30 mins followed by the control fruits with significant differences in the two
seasons. As certain flavanones are known to mask bitter taste sensorial, flavanones
might act as bitter receptor antagonists (Roland et al., 2015). The data in Table (8)
concerning total flavonoids could be supported by Denev and Yordanov, (2013),
they found that flavonoids represent just a very small part of the total polyphenol in

persimmon and it decreased after harvest stage and during storage.
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Table 8. Effect of some postharvest treatments on Total flavonoids (mg/100g fresh
weight) of Persimmon c.v. Costata fruits during cold storage (4+£1°C).

Storage period (weeks)/ Season 2015 Storage period (weeks)/ Season 2016

Treatments Initial weeks dweeks | Gweeks | Bweeks | MeansA* | Initial weeks dweeks fweeks Bweeks Means A*
time time
Control 403 365 300 | 254 | 211 | 307 | 421 | 385 359 3.4 23 354
M10min | 483 380 33 | 30 | 366 | 378 | 4u | 37 368 361 356 37
(M20min | 403 369 36 | 3% | 383 | 369 | 4 | 3@ 356 355 33 363
(T)30 min 403 34 340 | 338 | 331 | 351 | 42 | 340 3R 326 301 344
(HW)10min | 403 353 344 | 338 | 319 | 351 | 4u | 3B 353 342 342 367
(HW)20min | 403 340 332 | 30 | 288 | 335 | 421 | 350 342 33 34 354
(HW)30min | 403 wn 25 | 220 | 1% 268 | 42 | 273 270 258 240 292
Means B**

4.03 346 329 313 2.94 421 | 352 340 327 3

LSD at5% A= 0.07 B= 0.06 AXB= 0.16 LSD at5% A =0.09 B= 0.08 AXB= 0.21
T= Coated Film Treatment HW=Hot Water
A* Means of storage period B**Means of treatments AXB Interaction

Ascorbic acid content changes during cold storage:

Data in Table (9) indicated that, ascorbic acid was high at the Initial
of storage in all treatments and control, during the storage periods and at the end of
storage all treatments showed significant decreased. The data indicated that,
maximum ascorbic acid content was obtained in fruits treated with edible film for 10,
20 mins at the end of storage in the two seasons. While, the decrement of ascorbic
acid content in hot water treatments was higher than edible coated film. The least
contents were observed with hot water (30 mins) and control fruits with significant
differences. The obtained results are in accordance with (Corrillo et al., 2000). Who
observed slower decrease in ascorbic acid in Haden mango coated with different
concentration of Semper fresh as compared to non-coated fruits. These results are
confirmed by those of Khan et al, (2016) who observed that, during postharvest
handling and storage the fruits can loss a significant amounts of antioxidants including

ascorbic acid content.
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Table 9. Effect of some postharvest treatments on ascorbic acid (mg/100g fresh
weight) of Persimmon c.v. Costata fruits during cold storage (4£1°C).

Storage period (weeks)/ Season 2015 Storage period (weeks)/ Season 2016
Initial Initial
Treatments time 2weeks 4weeks 6weeks 8weeks Means A* time 2weeks | 4weeks | 6weeks 8weeks Means A*
]
Control 83.10 66.20 58.34 53.02 46.22 61.38 84.34 7044 6381 4843 45.72 62.55
(T) 10 min | 83.10 7934 7453 68.23 65.34 74.11 84.34 80.00 7187 7027 65.60 75.62
(T)20 min | 83.10 80.36 7287 65.22 59.32 7217 84.34 75.34 7153 68.90 64.64 72,95

(T) 30 min 83.10 70.00 68.34 62.30 60.22 68.79 84.34 72.80 65.34 63.30 59.71 69.10
(HW)10min 83.10 1343 68.43 59.00 52.75 67.34 84.34 7240 6540 59.50 55.70 67.47
(HW)20 min 83.10 69.45 66.54 54.97 4840 64.49 84.34 69.62 65.94 61.97 5042 66.46
(HW)30 min 83.10 63.21 6040 5261 42.88 60.44 84.34 64.29 61.11 58.60 46.68 63.00
Means B** 83.10 1 67.06 59.34 53.59 84.34 72.13 67.29 61,57 55.50
LSDValues at 5% level A = 2.04 B=1.72 AXB=4.55 LISDat5% A= 2.89 B=244 AXB=6.46
T= Coated Film Treatment HW=Hot Water

A* Means of storage period B**Means of treatments AXB Interaction

B-carotene contents during cold storage:

Data in Table (10) indicated that, B-carotene was high at the Initial of storage
in all treatments and control, during the storage periods and at the end of storage all
treatments showed significant decreased. Carotenoids content were decreased
gradually in fruits treated with either in coated film or hot water treatments. The
decrement of B-carotene in hot water treatment was higher than in coated film
treatments in both seasons. Among all treatments B-carotene decreased at the end
of storage due to cold storage period, ripening stage or maturation period (Jomori et
al., 2016). B-carotene may converted to provitamin A within cold treatments in mature
stage and provitamin A carotenoids are not very stable during storage and their loss
compromises nutritional quality (Li et al., 2012).

Table 10. Effect of some postharvest treatments on carotenoids (mg/100g fresh
weight) of Persimmon c.v. Costata fruits during cold storage (4+1°C).

Storage period (weeks)/ Season 2015 Storage period (weeks)/ Season 2016
Treatments Initial 2weeks | 4weeks 6weeks 8weeks Means A* Initial 2weeks 4weeks 6weeks 8weeks Means A*
time time
Control 19.38 16.00 13.73 11.10 10.20 14.08 2.38 1798 14.28 13.99 1320 16.17

(T) 10 min 19.38 19.86 19.63 19.55 19.14 19.51 A38 | 2063 19.83 1943 18.94 20.04
(T) 20 min 19.38 18.52 1837 18.12 17.98 18.47 2138 18.90 18.58 18.02 17.63 18.90

(T) 30 min 1938 | 1798 | w0 | w | 140 1803 | 238 | 1832 | 1800 | 1780 173 18.56

(HW)tomin | 1938 | 1776 | 1703 | 1622 15.54 1719 | 238 | 179 17.63 16.90 1546 17.87
(HW)20min | 1938 | 1432 | 1B3%9 | 8.1 13.00 1476 | 238 | 1588 1495 1388 1287 15.79
(HW) 30 min 1938 | 1290 | 1 | 1y 1141 1356 | 2138 | 1490 1382 1267 11.25 14.80

Means B 19.3 21.3
3 16.76 16.11 15.41 14,91 3 17.80 16.73 16.10 15.24
LSDat5% A= 1.02 B= 0.86 AXB= 2.28 LSDat5% A= 1.09 B= 0.92 AXB= 2.43

T= Coated Film Treatment HW=Hot Water
A* Means of storage period B**Means of treatments AXB Interaction
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CONCLUSION

In conclusion, the research indicated that, coststa persimmon can be stored

for 8 weeks at cold storage 4+1°C and 90% relative humidity (RH) in all treatments.

Edible film at 30 minute gained best eating quality.
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