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Introduction

Date palm (Phoenix dactylifera L.) is
considered an old fruit tree in many countries
all over the world. Dates are a high-energy food
and a fruit that is rich with carbohydrates (60-
70% sugar, mainly glucose and fructose) serve
as an important food (Wrigley, 1995).

The total annual world production of
dates amounts to 8.5 million metric tons,
countries of the Middle East and North Africa
being the largest producers. Egypt is the first
top ten date producers (FAO, 2018)

Saidy date palm is considered the national
date palm variety in new Valley Governorate. It
is the most important cultivar of semi-dry dates
that is largely required in the local and foreign
markets. Cold storage extends fruit shelf life
through reducing the respiration rate and
ethylene production, inhibiting the biological
deterioration rate and reduces the incidence of
fruit decay. In general, the optimal storage
conditions for mandarins are 5°C and 90-95 RH
for 2-6 weeks (Kader, 2002).

The cold storage of date palm fruits is an
important storage method currently which used
to increase the life of fruits in the Rutab stage
for as long as possible, which increases the
length of time in local markets. It decreases the
bioactivity of fruits, especially respiration rate
and ethylene production, and reduces the
growth of pathogens (Desouki et al., 2001 and
Mortazavi et al., 2010). Fruits differ in their
behavior during storage. They are affected by
cultivar type, environmental conditions and
agricultural treatments before and after harvest.
All these factors are reflected in their effect on
the longevity of the fruit in the store (Benjamin
et al., 1985; Higazy et al., 2002 and Omaima
etal., 2012).

Cold storage of date fruits has received
more attention in recent years in the major date
producing countries. Date industries usually
store dates at 3°C for up to a year. It has been
gaining popularity as it allows for dates
consumption at any time of the year, Cold
storage is an essential practice for date’s

storage. Further research on date fruits quality
parameters such as appearance, texture and
sensory properties is highly recommended
(Ismail et al., 2008; Al-Yahayai and Al-
Kharusi, 2012; Aleid, 2013 and Aleid et al.,
2014).

Since quality parameters of date fruits are
affected by storage, it is very important to
understand the effect of storage conditions on
the characteristics of date fruits. During
handling and storage of date fruits, the
packaging is applied to avoid water loss,
physical and insect damage. There are various
types and dimensions used for the packaging of
date fruits. (Yahia et al., 2014).

Many storage technologies are available
and being used throughout the world to prolong
the market life, maintain a high quality product
and add value to dates in order to enhance the
market competitiveness and economic value of
edible product (Din et al.,, 2011 and Al-
Yahayai and Al- Kharusi, 2012).

Date fruits are usually stored at low
temperatures to prevent color changes, sugar
spots, and syrupiness processes, disease
incidence, and insect infestation. In addition,
cold storage minimizes flavor, textural, and
quality losses. Optimal storage temperature
depends on cvs and ripening stage of date. To
prevent water loss and over-ripening, date fruits
at the Khalal stage should be stored at 0°C and
85 to 95% relative humidity (RH). Semi-soft
cvs, like Deglet Nour and Halawi, can be stored
longer than soft cvs such as Madjool and Barhi
(Siddiq and Greiby, 2013).

Aluminum foil is an important material in
laminates and has wide application in food
packaging. Its barrier function against the
migration of moisture, oxygen and other gases,
and volatile aroma, as well as against the impact
of light is generally higher than any plastic
laminate material (Lamberti and
Escher, 2007).

Polyethylene wrapping of CaClI2 treated
apple proved very useful for reducing weight
loss and shriveling and retained consumer
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acceptability even after 60 days of storage
(Hayat et al., 2005). It was observed in another
study that decay incidence in perforated
packages did not exceed 10-12% as compared
to 20% decay in control. The combination of
Modified Atmospheric Packaging (MAP) with
effective decay controlling measures can
extend the post-harvest life of mango fruit
(Rodov et al., 1996).

Thus, the main goal of this study was to
investigate the effect of packing types on saidy
date fruits quality attributes during cold storage
for 8 months.

Materials and Methods

The present work was carried out on
Saidy date palm during 2020/2021 and
2021/2022 seasons. The fruits of date palm
were collected in the Routab stage in the two
experimental seasons. The fruits were
immediately transferred to the laboratory of the
Horticulture  Department, Faculty  of
Agriculture, New Valley University. The
Picking fruits were sorted to exclude those that
were not suitable for marketing, such as the
fruits stuck with dust and sand, infected with
insects, fungi, or pasty and missing their natural
shape, or violating the appropriate degree of
maturity, or any damage that makes the fruit
unsuitable for packaging and marketing, where
only a quantity of equal size and weight is
chosen .The chosen fruits were of uniform size
and color and free from any visible defects.
Fruits were selected with uniform fruit size and
divided into nine groups, each containing three
replicates 5.0 kg of fruit/repeat in the two
experimental seasons as follows:

The nine different treatments were as
follows:

1- Packing the fruits in a single layer of non-
perforated polyethylene bags (Control, T1).

2- Packaging the fruits in perforated 2 mm
thickness polyethylene layers bags (10
holes, T2).

3- Packaging the fruits in non-perforated 2mm
thickness polyethylene layers bags (T3).

4- Packaging the fruits in perforated 3 mm
thickness polyethylene layers bags (10
holes, Ta).

5- Packaging the fruits in non-perforated 3 mm
thickness polyethylene layers bags (Ts).

6- Packaging the fruits in perforated light
aluminum foil (10 holes, Tg).

7- Packaging the fruits in non-perforated light
aluminum foil (T7).

8- Packaging the fruits in perforated thick
aluminum foil (Ts).

9- Packaging the fruits in non-perforated thick
aluminum foil (To).

The experimental, starts on 1 September
until 1% May under cold storage at 5°C+1°C
with (85+90% R.H.) and the following
measurements were determined during the two
studied seasons.

Physical characteristics

1- Weight Loss %: This percentage is

calculated from the following equation:

Percentage of weight loss

WB: The weight of fruits at the beginning of

storage.

WE: The weight of fruits at the end of storage.

2- Fruit damaged: It was determined by
counting the number of decay fruits
(pathological or physiological disorders)
throughout the eight months and expressed
as a percentage of the initial number of
fruits per each sample (replicate).

3- Fruit weight, fruit dimensions and
percentage of fruit flesh. Samples of fifty
fruits were picked at random from each
replicate to determine fruit weight, fruit
dimensions and percentage of fruit flesh.

Total soluble solids percentage (T.S.S. %):
TSS of the edible pulp was estimated by

hand refractometer. Three different readings for

each replicate were recorded and the average

was calculated (A.O.A.C., 2000).

Total and reducing sugars: -

The percentages of total and reducing
sugars were determined according to the
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volumetric method of Lane and Eynon outlined
in A.O.A.C. (2000).
Statistical analysis

Randomized complete design with three
replicates and with factorial was followed
throughout the whole work and the least
significant difference test (L.S.D) at 5% level
was used to differentiate means according to
Snedecor and Cochran (1980).

Results
1-The percentage of fruit weight loss and fruits
damage:

Data presented in Figure (1, 2) showed
the effect of packing with perforated or non-
perforated polyethylene layers and aluminum
foil on the percentage of weight loss and fruits
damage of Saidy dates during the cold storage
in 2020/2021 and 2021/2022 seasons. It was
obvious that results took similar trend during
the two studied seasons.

Data in current figures clear that fruit
weight loss and fruits damage percentage were
markedly increased with advance of cold
storage period. These traits were slightly
increased gradually from the beginning of cold
storage till the 4™ month, then a rapid increase
until the 8" month.

Weight loss and damage percentage
increased during storage, reaching values of
(3.23 & 3.55%) and (6.67 & 6.67%) in control
fruits after eight months. The weight loss was
significantly increased and attained (6.81, 3.48,
6.33,3.62,9.57,7.43,9.75 & 7.70%) and (6.22,
3.85, 8.58, 3.93, 9.66, 7.78, 9.61 & 7.43%) due
to packing the fruits in perforated 2 mm
thickness polyethylene (T2), non-perforate 2
mm thickness (T3), perforated 3 mm thickness
polyethylene (Ts), non-perforated 3 mm
thickness polyethylene (Ts), perforated light

aluminum foil (Ts), non-perforated light
aluminum foil (T7), perforated thickness
aluminum foil (Tg) and non-perforated

thickness aluminum (Ts) during the two studied
seasons, respectively. Also, the corresponding

values of damage percentage was attained
(12.0, 6.76, 10.67, 6.67, 12.0, 13.3, 14.67 &
13.33%) and (10.67, 8.0, 16.0, 8.0, 20.33, 16.0,
18.67 & 14.67), respectively.

In response of packing types, it was
apparent that all packing in perforated
packages, whether polyethylene or aluminum
foil significantly increased the fruit weight loss
percentage and undesirable fruit percentage
during cold storage compared with control.
Using perforated either polyethylene or
aluminum foil had the best results, which gave
the least percentage of fruit weight loss and fruit
damage. In general view, using non-perforated
polyethylene gave the least percentage of fruit
weight loss and decayed fruits compared to use
aluminum foil. No significant differences in
weight loss and fruit damage due to use
perforated polyethylene layers, as well as
perforated aluminum foil. The decrement
percentage of weight loss percentage attained
(43.95, 49.60 & 47.58) and (68.90, 67.53 &
66.23%), as well as (43.35, 36.91 & 36.05) and
(66.58, 62.78 & 62.28%) use non-perforated
bags (T1, T3, Ts) compared to perforated either
polyethylene (T2) or aluminum foil (Ts) during
the two studied seasons, respectively. The
corresponding decrement percentage damage
fruits values attained (44.42, 44.42 & 44.42%)
and (54.53, 54.53 & 54.53%) as well as (37.49,
25.02 & 25.02%) and (64.27, 57.15 & 57.15%)
during the two studied seasons, respectively.

The variation in reduction of fruit loss and
fruit damage depends on the packing type used
where, use perforated polyethylene gave the
least percentage of fruit weight loss and induce
a least percentage of decayed fruits compared
to the other treatments.

The results indicated that using perforated
polyethylene bags proved effective in reducing
the percentage of weight loss and fruit damage
as well as keeping the Saidy date fruits for long
period.
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Fig (1): Effect of packing types on fruit weight loss percentage of Saidy dates under cold storage during

2020/2021 and 2021/2022 seasons
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and2021/2022 seasons.

2- Fruit Physical properties:

The data concerning the effect of
different cold storage treatments on physical
properties of Saidy date fruits during
2020/2021and 2021/2022 seasons are presented
in Tables (1, 2, 3 and 4). It was obvious from
the data that results took similar trend during
the two studied seasons.

In general view, data indicated that
physical traits in terms of fruit weight, flesh%
and fruit dimensions significantly increased
during storage duration increased up to 8"
month.

According to the treatment effects, it is
clear from the data that all treatments lead to
significant effects on physical properties
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Effect of packing types on fruit damage of Saidy dates under cold storage during 2020/2021

compared to control. Moreover, using
perforated polyethylene packing as well as,
aluminum foil either perforated or non-
perforated significantly decreased, fruit weight,
flesh% and fruit dimensions compared to
packing in non-perforated polyethylene.
Moreover, the highest values of fruit
weight, flesh% and fruit dimensions  were
recorded on packaging the fruits with non-
perforated polyethylene (T1) at end of storage
period compared with other treatments. On
other hand, the least values of fruit weight,
flesh% and fruit dimensions were recorded on
fruits packed in perforated thickness aluminum
foil (Ts) with during the two studied seasons.
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According to previous results, it could be
concluded that using packing with non-

freshness seemed to be the proper and ideal
treatment to prolong cold storage of Saidy date

perforated  polyethylene-maintained  fruit  fruits without great reduction in fruit quality.
Table (1): Effect of packing types on fruit weight (g) of Saidy dates under cold storage during 2020/2021 and
2021/2022 seasons.
Seasons 2020/2021 2021/2022
Month(A) Sep. Nov. Jun. Mar. May Mean Sep. Nov. Jun. Mar. May Mean
Treat(B)
T1 986 9.88 9.73 9.60 953 972 10.15 10.15 10.05 9.92 9.77 10.01
T2 992 983 976 953 924 966 1031 10.28 10.15 9.89 9.66 10.06
T3 9.89 9.86 9.79 9.68 953 9.75 1024 10.24 1015 9.96 9.85 10.09
T4 982 9.76 968 946 920 958 1029 10.16 10.05 9.73 941 9.93
T5 990 9.88 981 968 952 976 1020 10.20 10.11 9.92 9.79 10.04
T6 971 9.65 956 9413 881 937 1016 998 992 953 918 9.75
T7 9.74 9.70 957 933 9.03 947 1023 10.13 10.00 9.72 943 9.90
T8 995 9.87 975 939 9.02 960 1030 10.17 1011 965 931 991
T9 9.80 9.80 966 933 9.06 953 10.18 10.10 10.00 9.70 943 9.88
Mean 9.84 9.80 970 946 9.22 10.23 10.16 10.06 9.78 9.54
NEW LSD % A=0.25 B=0.18 AB=0.40 A=0.26 B=0.16 AB=0.36
Ta: Con Ta: per 2 mm thick poly Ts: non per 2 mm thick poly
Ta: per 3 mm thick poly Ts: non per 2 mm thick poly Te: per light Alum
T7: non per light Alum Ts: per Thick Alum To: non per Thick Alum
Table (2): Effect of packing types on Flesh % of Saidy dates under cold storage during 2020/2021 and
2021/2022 season.
Seasons 2020/2021 2021/2022
Tre;\t/l(%r;th(A) Sep. Nov. Jun. Mar. May Mean Sep. Nov. Jun. Mar. May Mean
T1 85.11 85.00 84.26 83.89 8225 84.10 8425 8392 8336 81.89 80.76 82.84
T2 8498 8446 8371 8312 80.18 8329 8411 83.63 8289 8213 7875 82.30
T3 85.00 85.00 84.28 82.82 8200 83.23 8440 84.11 8328 8251 80.52 82.96
T4 85.21 84.93 8421 8253 80.86 8355 8451 83.96 83.19 8139 7941 82.49
T5 85.60 8548 84.70 83.15 8257 8430 8433 84.05 8319 81.68 80.60 82.77
T6 8492 8411 8389 8165 7885 82.68 8411 8318 8297 80.67 77.13 81.61
T7 85.30 8521 8440 81.93 7958 83.28 8450 84.25 8348 8111 7871 8241
T8 86.10 85.53 84.61 80.95 79.11 83.26 8443 8431 8369 79.86 77.13 81.88
T9 85.73 85.60 84.88 80.90 79.83 83.39 8480 84.58 83.86 79.92 7818 82.27
Mean 85.33 85.04 84.33 8214 80.58 8450 80.11 83.44 8136 79.14
NEWLSD % A=1.00 B=0.52 AB=1.16 A=1.03 B=0.46 AB=1.03

In general view, data indicated that

3- Fruit chemical properties chemical juice quality in terms, total soluble

The data concerning the effect of various  solids and sugars contents significantly
cold storage treatments on chemical increased during storage duration up to 8
constituents of saidy date fruits juice during month.

2020/2021and 2021/2022 seasons are presented According of treatment effects, it is clear

in Tables (5, 6 and 7). It was obvious from the
data that results followed similar trend during
the two studied seasons.

from the obtained data that all treatments lead
to significant effects on chemical juice
properties compared to control. Moreover,
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using perforated polyethylene layers and
aluminum significantly increased total soluble
solids and sugars contents compared to use non-
perforated polyethylene.

Moreover, the highest values of total
soluble solids and sugar contents were recorded
on packaging the fruits with non-perforated
light aluminum (Te) at end of storage period
compared with other treatments. On other hand,
the least values of total soluble solids and sugar

contents were recorded on fruits that packed on
perforated polyethylene (T1 & T3) during the
two studied seasons.

According to previous results, it could be
concluded that using packing with non-
perforated  polyethylene-maintained  fruit
freshness seemed to be the proper and ideal
treatment to prolong cold storage of Saidy date
fruits without great reduction in fruit quality.

Table (3): Effect Storage changes on fruit length of Saidy dates under cold storage during 2020/2021 and

2021/2022 seasons.
Seasons 2020/2021 2021/2022
Month(A) Sep. Nov. Jun. Mar. May Mean Sep. Nov. Jun. Mar. May Mean
Treat(B)
T1 388 383 359 351 347 367 384 383 358 349 356 3.66
T2 387 364 348 339 334 354 38 362 352 341 338 356
T3 382 381 366 361 35 369 381 381 366 361 359 370
T4 390 371 353 346 342 360 388 369 353 347 375 3.66
T5 382 380 368 362 35 370 379 377 365 362 360 3.69
T6 380 353 349 340 336 352 377 355 349 347 339 353
T7 3.77 367 354 347 342 357 374 365 353 362 346 3.60
T8 380 362 348 342 337 354 378 362 348 342 340 354
T9 379 379 356 349 343 361 377 376 354 348 345 3.60
Mean 383 372 356 349 344 380 370 355 351 351
NEWLSD % A=0.10 B=0.06 AB=0.13 A=0.10 B=0.05 AB=0.12

Table (4): Effect of packing types on fruit diameter of Saidy dates under cold storage during 2020/2021 and

2021/2022 seasons.
Seasons 2020/2021 2021/2022
Month(A) Sep. Nov. Jun. Mar. May Mean Sep. Nov. Jun. Mar. May Mean
Treat(B)

T1 230 230 216 211 2.09 219 228 228 215 209 207 2.17
T2 229 216 209 205 2.03 212 226 225 206 202 199 212
T3 232 232 221 217 215 223 227 227 217 214 210 218
T4 225 221 213 209 2.07 215 225 225 211 205 203 214
T5 224 224 220 216 215 220 225 226 216 215 210 219
T6 230 213 208 204 2.02 211 227 227 210 207 199 214
T7 225 220 212 207 2.05 214 224 224 208 204 201 2.12
T8 224 217 208 204 2.00 211 225 225 206 202 200 212
T9 224 224 215 210 2.07 216 224 224 213 209 206 215

Mean 227 222 214 209 2.07 226 225 211 207 204

NEW LSD % A=0.05 B=0.03 AB=0.07 A=0.04 B=0.03 AB=0.06
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Table (5): Effect of packing types on TSS% of Saidy dates under cold storage during 2020/2021 and 2021/2022

seasons.
Seasons 2020/2021 2021/2022
Month(A) Sep. Nov. Jun. Mar. May Mean Sep. Nov. Jun. Mar. May Mean
Treat(B)
T1 6735 68.11 69.11 7158 7358 69.95 70.33 70.76 71.18 7332 7412 71.10
T2 6790 68.70 69.77 7285 76.35 71.12 70.26 70.41 7210 7432 74.95 72.66
T3 68.50 69.18 69.85 72.18 74.75 70.89 68.95 69.13 70.83 74.30 76.38 71.92
T4 68.00 68.06 70.11 7335 76.61 7123 69.27 69.4 71.08 73.82 76.80 72.45
T5 66.53 67.42 68.45 70.13 73.08 69.12 7756 69.37 7115 73.14 7536 7156
T6 68.50 69.38 7050 7265 77.11 71.63 70.00 70.68 71.95 7535 7753 73.10
T7 68.00 68.70 69.95 7265 76,50 71.16 69.50 70.81 71.48 73.81 76.88 72.50
T8 66.85 67.83 6898 7311 776 70.87 69.83 70.58 71.85 74.16 7570 72.42
T9 68.50 68.80 70.63 7284 76.33 7142 70.30 70.88 7251 7425 76.93 7275
Mean 67.80 6857 69.71 7238 75.78 69.36 70.25 7257 7434 75.43
NEW LSD % A=1.53 B=0.46 AB=1.03 A=158 B=0.48 AB=1.06

Table (6):  Effect of packing types on Total sugar of Saidy dates under cold storage during 2020/2021 and
2021/2022 seasons.
Seasons 2020/2021 2021/2022
Month(A) Sep. Nov. Jun. Mar. May Mea Sep. Nov. Jun. Mar. May Mea
Treat(B) n n
T1 56.81 57.66 5851 6059 62.05 59.11 58.78 59.68 60.54 62.67 64.04 61.14
T2 57.3 582 59.2 61.69 64.65 60.17 5992 6059 6167 63.67 66.5 62.48
T3 5758 5855 59.11 61.08 63.06 59.91 59.76 60.28 61.11 63.06 64.85 61.80
T4 5751 5766 59.38 6195 64.85 60.26 59.98 60.02 6144 644 6643 6245
T5 5751 5843 59.41 6093 63.08 59.43 59.59 6041 6132 63 6448 6175
T6 58.96 59.91 60.86 6258 6592 61.65 60.28 61.22 6225 64.08 66.26 62.81
T7 58.09 59.75 59.87 6224 6526 6121 59.81 60.49 61.63 64.04 6591 62.38
T8 56.78 57.61 58.65 62.18 65.71 60.18 59.05 59.94 61.01 6453 66.39 62.18
T9 57.08 58.76 60.35 62.37 65.18 60.92 60.33 608 6245 64.12 66.05 62.75
Mean 5751 58.46 59.44 6123 64.37 59.72 60.38 61.49 63.73 65.66
NEWLSD A=1.45 B=0.63 AB=1.39 A=1.33 B=0.65 AB=1.44
%
Table (7): Effect of packing types on reducing sugar of Saidy dates under cold storage during 2020/2021
and 2021/2022 season.
Seasons 2020/2021 2021/2022
Month(A) Sep. Nov. Jun. Mar. May Mea Sep. Nov. Jun. Mar. May Mea
Treat(B) n n
T1 47.01 4782 49.05 50.23 5150 49.10 48.21 49.01 50.27 5151 52.78 50.35
T2 47.68 483 49.19 51.08 53.63 49.95 49.87 49.87 50.68 52.72 55.19 51.58
T3 4746 48.11 48.65 50.15 51.30 49.25 48.95 4948 50.15 51.68 535 50.76
T4 4769 477 49.66 5130 5359 49.98 4931 493 5151 5289 5422 51.60
T5 46.92 4751 49.13 49.86 5258 49.18 48.66 49.2 51.05 51.73 5348 50.85
T6 4921 49.72 5128 5218 5482 5139 4947 50.04 5175 5257 5516 51.88
T7 48.63 4899 50.55 52.01 5438 50.84 4935 50.12 5124 53 5519 5175
T8 48.17 47.72 48.66 51.63 5451 50.15 4858 4981 50.15 53 65.06 51.49
T9 4845 48.76 5055 5148 53.8 50.63 4959 49.06 52.03 5321 55.08 51.81
Mean 4783 482 495 51.01 53.33 49.04 4954 50.98 52.48 54.63
NEW LSD A=1.48 B=0.91 AB=2.01 A=1.25 B=0.66 AB=1.47
%
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Discussion

Handling and storage is an important
method for fruit production and its quality.
Fresh weight loss and fruit decay percentage
were increased by extending storage duration.
The loss of water from fruits during storage is a
substantial problem due to shrinkage and
weight loss, thus, the fruits could be damaged
and loss its quality (Ben-Yehoshua, 2005). The
fruit weight decreases due to its respiratory
process, the transference of humidity and some
processes of evaporation of moisture inside the
fruits (Hassan et al., 2014).

Total soluble solids and sugar contents in
date fruits increased gradually with the increase
of storage time. This significant increase in TSS
and sugar contents could be due to the
degradation in insoluble compounds present in
date fruit (Al-Kahtani et al., 1998; Afoakwa
and Sefa-Dedeh, 2001 and Azelmat et al.,
2005).

Physicochemical  characteristics  of
stored date fruits, such as Total Soluble Solids
(TSS), fruit weight, length and width, were
measured. The results showed that cold storage
and packing type could significantly affect
physical and chemical quality of date fruits.
Significant differences in fruit weight, flesh %
and fruit dimension was observed. Physical
attributes such as fruit weight, length and width
were significantly reduced due to storage
period. There was significant effect of package
type on TSS and water activity of dates.

Dates fruit stored at low temperature had
high soluble solids and total carbohydrates
values in comparing with stored dates in
canning at room temperature (Wahid et al.,
2005 and Aleid et al., 2014).

Conclusion

Generally, from the above-mentioned
results, it could be concluded that the most
effective treatments in maintaining quality
properties of Saidy date fruits after eight
months were packing with non-perforated
polyethylene.
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