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Abstract: This study was carried out for two successive seasons 2010 & 2011 in order to know the 
efficiency using of hot water and sodium carbonate as an effective safe alternatives to the use of 
chemicals to control postharvest damage of four date palm cultivars i.e. Zaghlool, Samany, Amhat and 
Sewy aiming to increase storability by enhancing the resistance to fruit deterioration, control fruit rots, 
reduce losses and improve fruit quality during cold storage and marketing period. Tested fruits were 
harvested at Bisir stage and treated by safe treatments. Fruits immersed in hot water alone (at 45 o C 
for 2 minutes) or with 4 % (w/v) sodium carbonate at 45 0 C for 2 min. and other untreated fruits 
(control). Fruits were stored at 0.0 ± 1o C and 85-90 % (RH) for 40 days and other week at room 
temperature (20 ±   2o C) to tested marketing period (shelf life). Results showed that cold storage 
treatment prevents pathogenic moulds up to 40 days in both treated and untreated fruits. Hot water and 
sodium carbonate treatments are more effective to reduce weight of losses (%) and fruit decay (%) 
compared with untreated fruits in all date palm cultivars under study. Also, these treatments delete fruit 
decay up to 20 days of cold storage in Amhat and Sewy cultivars. Sodium carbonate treatment is 
superior on hot water to reduce weight of loss and fruit decay during cold storage periods. Postharvest 
treatments had a great role in improvement fruits quality during cold storied as well as stimulate 
marketing period. From this study we can ensure the possibility of using safe natural alternatives as 
postharvest treatments by dipping four date palm cultivars in (Bisir stage) in Sodium carbonate which 
was superior to hot water alone to increase storability, improve fruit quality and stimulate marketing 
period. 
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INTRODUCTION 
 

Longer dates from the crop of non-conventional important that informs both for local consumption or for 
export, is of Arab production of dates about 70 % of global production, however, the nearly 49% of the 
productivity that is exported, while in Egypt amounts to productivity more than 1.1 million tons per year 
(Anonymous, 2008). Despite this low average exports to 10 thousand tons per year, accounting for less than 1% 
of the total volume of the crop. The process of storing dates as may be necessary through which marketing of 
dates according to market requirements and for a period longer than normal season, achieving a good return. 
The optimal temperature to store the fruits of dates from zero – 4 o C (Al-Redhaiman, 2005) and a relative 
humidity of 85 – 90 % to be saved for a month or more depending on the cultivar, lower the temperature the 
greater the marketing period, which led to the growing need for tests to transactions postharvest using a safe 
natural alternatives to control the increase in storage capacity of the fruits to prolong the storage period. 

        Alternative methods are needed because the widespread use of these chemicals has led to the 
proliferation of resistant strains of the pathogens (Palou et al., 2001). Furthermore, concerns about public health 
and environmental issues have increased the need for alternatives (Palou et al., 2002).  

        Postharvest hot water treatments have been well studied for the control of postharvest decay (Tuset et 
al., 1996) and for the improvement of fruit resistance to chilling injury (Obagwu and Korsten, 2003). Lurie 
(1999  ) and Erkan et al. (2005 a & b) they found that postharvest hot water treatments at 50-55 oC for 120-150 
seconds reduced  the decay during storage and improved the fruit quality (Schirra et al., 2004).  

       Carbonic acid salts, such as sodium carbonate (Na2 SO3, soda ash) materials that have the potential to 
reduce postharvest decay (Palou et al., 2001), also classified as generally recognized as safe by the United States 
Food and Drug Administration and also proposed exempt from residue tolerances on all agricultural 
commodities by the United States Environmental Protection Agency (Obagwu and Korsten, 2003), and is listed 
as approved ingredients on products labeled "organic" as proposed by the  United States Department of 
Agriculture (De-Passquale and Montville ,1990). Sodium carbonate (SC) can be useful tools to manage 
postharvest decay because that is inexpensive, readily available and can be used with a minimal risk of injury to 
the fruit.  

Thus, the objectives of the present work were the possibility of using natural alternatives as postharvest 
treatments such as sodium carbonate and hot water as a safe way to improve the fruit quality and fruits 
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storability during cold storage periods as well as marketing period of the four varieties of date palm are 
Zaghlool, Samany, Amhat and Sewy. 

 
MATERIALS AND METHODS 

 
Plant Material:  

Four cultivars of date palm (Phoenix dactylifera L.) are Zaghlool, Samany, Amhat and Sewy, were obtained 
from a private orchard at Abo-Rawash region, El-Giza Governorate, Egypt. Fruits were collected at the maturity 
and coloring stage (Bisir or Khalaal) during 2010 & 2011 seasons, and selected mature fruits, undamaged, free 
from apparent pathogen infection and were uniformed in shape, weight and color for each cultivar of study. 
Fruits were transported to the laboratory of Agriculture Development Systems (ADS) project in the Faculty of 
Agriculture, Cairo University. 
 
Treatments And Storage Condition: 

The selected fruits from each cultivar, washed, air dried and placed into plastic baskets. Fruits of each 
cultivar were divided into three groups. Group I: fruits without treatment (Control). Group II: fruits put in the 
plastic basket in tank by hot water (HW) temperature at 45 0C for 2 minutes. Group III: fruits placed in the 
plastic basket and immersed for 2 min in 20 liter tanks containing solutions of sodium carbonate (SC), 
temperature at 45 o C, concentration of 4 % and pH 11.3 to11.5 (Sigma-Aldrich), and then left to dry completely 
aerobically. Each treatment was divided into two sections, I: to estimate the physical properties (percentages of 
Weight loss decay and fruit firmness). II: to estimate the chemical characteristics (fruit content of total soluble 
solids, total acidity and total sugars).Each section has three replicates with rate (1.5 Kg \replicate).Then, each 
replicate was packed in perforated carton boxes. All treated and untreated fruits stored at 0 ± 1 o C and relative 
humidity (RH) 85-90 % up to 40 days. The initial fruit quality characteristics of four cultivars of date palm after 
treatments were measured (zero storage day). After 10 days intervals, fruit samples were removed from cold 
storage and fruit quality measurements were assessed. Shelf-life as a simulation to marketability was examined 
for quality Assessments at 20 ± 2 o C up to 7 days. 

 
Quality Assessments: 
Physical Properties: 

I) Weight Loss (WL): Fruits were periodically weighed and the loss in mass weight was recorded for each 
replicate. Data were calculated as percentage from the initial weight. 

II) Decay Percentage (%): Evaluated by type, by skin appearance, shriveling, chilling injury, and 
pathogenic rots. In every inspection, decayed fruits were discarded and the number of fruits per replicate was 
used to express decay percentage. Storage was stopped when decay assessment reached 25 % in stored fruits.  

III) Fruit Firmness (Lb\inch2): fruit firmness was determined as Lb/inch2 by using fruit pressure tester mod. 
FT 327 (3-27 Lbs). 
 
Chemical Properties: 

I) Total Soluble Solids Percentage (TSS %): Determined in date palm fruit juice using a hand refractometer. 
II) Total Acidity (TA): Estimated as g citric acid and malic acid /100 ml juice according to (A.O.A.C., 

1995). 
III) Total Sugars (g/100 g "fresh weight" FW): Determined in stored date fruits by method described by 

(Smith et al., 1956). 
 

Statistical Analysis: 
The statistical analysis of the present data was carried out according to Snedecor and Cochran (1980). 

Means of the obtained results at different treatments were compared using L.S.D. test, at 0.05 level. 
 

RESULTS AND DISCUSSION 
 

Quality assessment under cold storage conditions: 
The effect of safe postharvest treatments using hot water and sodium carbonate on the quality assessments 

of four cultivars of date palm under cold storage conditions: 
   

Physical Characteristics: 
Weight Loss percentage: The results in Figures (1-4) showed that there is a direct correlation between the 

percentage weight loss and long of storage period at zero degree Celsius to all date cultivars under study. The 
highest significant value of the average weight loss was in untreated fruits (the control treatment), reaching 49 
% in cultivar Zaghlool, 41.5% of the Samany, 52.2% for Amhat and 49.7% in Sewy. The results also revealed 
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that the treatment of fruits with hot water (45 o C) for 2 min reduced the weight loss percentage compared to the 
control, reaching 40.7, 39.2, 35.3 and 34 % in four cultivars Zaghlool, Samany, Amhat and Sewy respectively. 
Moreover, the treatment of fruits soaking in a solution of sodium carbonate concentration of 4 % and the 
temperature of 45 o C for 2 minutes surpassed the other treatment and the control in reducing the loss weight 
percentage during cold storage periods, which recorded the lowest significant of the average weight loss after 40 
days of cold storage to all date cultivars Zaghlool, Samany, Amhat and Sewy (31.4 38.6, 33.3and 32 %) 
respectively. 

 

 
 

Fig. (1-4): Effect of safe postharvest treatments on weight loss percentage of 4 date palm   cultivars stored at 
                  0.0 ± 1o C for 40 days 

           Hot Water (HW), Sodium Carbonate (Sc). (Average of the two seasons). 
 
Decay Percentage: The results showed that, the fruits of four cultivars of date palm under study (figures 5-

8), which previously treated with hot water and sodium carbonate prior to cold storage, as well as untreated  
fruits did not show any damage patients (rot) by long of cold storage period, but a physiological damages 
(physiological disorders symptoms)was observed.  Generally, it was found that, the decay percentage of date 
fruits increased by progress of cold storage period, which reported that the highest significant average of decay 
percentage and after 40 days of cold storage in untreated fruits reached to 23.53% in the fruits of Zaghlool, 
while it was 29.1% in the Samany, 19.4% in Amhat and 20.53% in Sewy. It was also noticed that the lowest 
significant values of fruit damaged recorded with sodium carbonate treatment as given 10.4, 15.4, 8.63 and 9.43 
% in Zaghlool, Samany, Amhat and Sewy, respectively. The fruits treatment with hot water came next, and 
recorded 12.1, 18.3, 10.6 and 12.3% in the fruits of Zaghlool, Samany, Amhat and Sewy, consecutively. 
Furthermore, the results showed that the decay percentage in the fruits of two cultivars Amhat and Sewy treated 
with either sodium carbonate or hot water did not register any portion of damage physiological up to 20 days of 
cold storage. After 30 days of cold storage, recorded the lowest significant of the damaged fruit were 2.87& 
3.53 % in Amhat and 3.14 & 5.05% Sewy, respectively, but without any significant difference between them. 

Fruit firmness (Lb/inch2): It is clear that the fruit firmness of four cultivars under study was decreased 
gradually as cold storage period advanced in both treated and untreated fruits (Table 1). In Zaghlool cultivar, the 
highest significant fruit firmness in the end of cold storage period recorded by fruits treated by sodium 
carbonate, it gave 13.3 Lb/inch2 as compare with the control. Followed by hot water treatment which gave 12.7 
(Lb/inch2). The lower average of fruit firmness recorded by the control treatment 10.8 (Lb/inch2). As for 
Samany cultivar, the results showed that the highest significant degree of hardness in the flesh was obtained 
from  fruits treated  with sodium carbonate (14.6 Lb/inch2) or hot water (14.3 Lb/inch2), with no significant 
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difference between them. While the lower significant degree of hardness in the flesh reached by the control 
(12.1 Lb/inch2), and that was after 40 days of cold storage. Concerning the Amhat cultivar fruits, results showed 
that the control treatment gave the highest significant degree of flesh solidity up to 20 days of cold storage and 
then surpassed by fruits treated with hot water or sodium carbonate up to 40 days of storage. Regarding Sewy 
cultivar, although the increase firmness in flesh of fruits treated with hot water or sodium carbonate, but no 
significant differences between treated and untreated fruits. 

 

 
 

Fig. (5-8): Effect of safe postharvest treatments on decay percentage of 4 date palm cultivars stored at 
                  0 ± 1o C for 40 days. 

           Hot Water (HW), Sodium Carbonate (Sc). (Average of the two seasons). 
 

Table 1: Effect of safe postharvest treatments on fruit firmness (Lb/inch2)of 4 date palm cultivars stored at 0 ± 1oC for 40 days.  
Character Fruit firmness (Lb/inch2) 
Cultivars Zaghlool Samany 

Treatments Periods of cold storage in days 
zero 10 20 30 40 zero 10 20 30 40 

Control 15.2 13.7 12.2 11.2 10.8 17.2 16.9 16.4 11.3 12.1 
HW (45oC) 16.8 16.4 16.0 15.9 12.7 17.0 16.8 16.7 16.2 14.3 

4 % SC (45oC) 19.2 18.0 17.1 16.5 13.3 17.0 16.9 16.4 16.0 14.6 
LSD0.05 0.4 0.23 1.4 0.6 0.4 NS 0.07 0.4 0.4 1.32 

Cultivars Amhat Sewy 
Control 18.9 17.0 17.0 15.0 13.5 19.0 18.2 17.0 16.8 14.4 

HW (45oC) 17.0 17.0 16.9 16.2 15.8 20.0 19.2 17.0 16.9 15.3 
4 % SC (45oC) 17.0 17.0 16.8 16.3 15.6 21.0 19.4 17.0 16.9 15.2 

LSD0.05 1.4 NS NS 0.12 0.37 0.37 NS NS NS NS 
Hot Water (HW), Sodium Carbonate (SC). (Average of the two seasons). 

 
These results may be due to the beneficial of the hot water treatment as a result of inhibition of spore 

germination and subsequent growth of Penicillium digitatum (Porat et al., 2000). Also, Palou et al., 2001 found 
that Sodium carbonate (SC) applied for 120-150 seconds at 45 o C at 3 – 4 % reduced decay more than 90 %; 
also it is superior to hot water. Furthermore, the temperature of SC solutions influenced effectiveness more than 
concentration or immersion period. The obtained results agreed with those obtained by Smilanick, 1999, Plaza 
et al., 2003, Obagwu & korsten, 2003 and Nunes et al., 2007. 
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Chemical Characteristics: 
Total Soluble Solids Percentage (TSS %): The present results (Table 2) indicated that all conductive 

treatments more effective statistically in increasing TSS% at initial or at end of cold storage, when compared 
with untreated fruits. It ranged from 20-26.2 % in Zaghlool, from 23-26.9 % in Samany, from 31-32.2 % in 
Amhat and from 31.7-39.8 % in Sewy in fruits treated with hot water. It increased from 21-27.4 % in Zaghlool, 
of 24-28.6 % in Samany, from 31-39.7 % in Amhat and 32.3-40 % in Sewy in fruits treated with sodium 
carbonate.  While, in the untreated fruits were 19-25.8% (Zaghlool cultivar), from 21-25.9% (Amhat cultivar), 
from 29-32.2% (Amhat cultivar) and from 30-38% (Sewy cultivar). The highest significant values of TSS were 
obtained from sodium carbonate treatment in all four cultivars of the study, followed by treatment with hot 
water. The lowest significant values of TSS were obtained from untreated fruits. Also the results showed that in 
Amhat at cold storage periods 30 & 40 days in both the hot water and the control treatments did not reach to the 
level of the statistical. The same trend was observed in the Samany cultivar at 40 days of cold storage period. 

 
Table 2: Effect of safe postharvest treatments on total soluble solids (%) of 4 date palm cultivars stored at 0 ± 1oC for 40 days. 

Character Total soluble solids (%)
Cultivars Zaghlool Samany 

Treatments Periods of cold storage in days
zero 10 20 30 40 zero 10 20 30 40

Control 19.0 19.6 20.1 23.2 25.8 21.0 21.9 22.4 24.3 25.9
HW (45oC) 20.0 20.2 20.8 24.0 26.6 23.0 23.6 24.0 25.4 26.9

4 % SC (45oC) 21.0 21.6 21.8 24.8 27.4 24.0 24.4 24.5 27.0 28.6
LSD0.05 0.38 0.36 0.32 0.34 0.37 0.32 0.19 0.33 0.37 0.43

Cultivars Amhat Sewy 
Control 29.0 29.4 29.6 31.4 32.2 30.0 33.2 34.0 36.2 38.0

HW (45oC) 31.0 31.5 31.9 32.0 32.0 31.7 34.0 36.5 37.2 39.8
4 % SC (45oC) 31.0 32.0 32.2 38.0 39.7 32.3 35.5 37.0 38.0 40.0

LSD0.05 0.36 0.35 0.36 0.63 0.93 0.21 0.30 0.35 0.29 0.37
  Hot Water (HW), Sodium Carbonate (SC). (Average of the two seasons). 

 
Total Acidity Percentage (TA %): From (Table 3) it is clear that the percentage of total acidity less 

gradually and slowly by progress of cold storage period, without a significant difference between all treatments 
in the 4 cultivars of the study. We also find that although  the high percentage of total acidity relatively in 
treated fruit, either with hot water or sodium carbonate, but it did not reach the significant through various 
storage periods when compared to untreated fruits, except Zaghlool cultivar after 20 days of storage recorded 
the lowest significant value of T A % was 0.32 % in the hot water treatment, while the percentage of total 
acidity is no significant differences between fruit treated with SC (0.5 %) and the control (0,5 %). It was also 
noticed that after 40 days of storage in Samany cultivar was the highest percentage of total acidity in the fruit 
treated with hot water and sodium carbonate, 0.26, 0.24%, respectively, with no significant difference between 
them when compared to untreated fruits (0.2). In Amhat cultivar had the highest significant content of acidity 
for the treatment of sodium carbonate at a sample initially (zero time)) and after 20 days of storage (0.63, 0.5%), 
respectively, The treatment of hot water was the proportion of total acidity at those periods 0.6, 0.44 % 
compared to untreated fruits 0.5, 0.44 %, respectively, without significant difference between them. 

 
Table 3: Effect of safe postharvest treatments on total acidity (%) of 4 date palm cultivars stored at 0 ± 1oC for 40days. 

Character Total acidity (%)
Cultivars Zaghlool Samany 

Treatments Periods of cold storage in days
zero 10 20 30 40 zero 10 20 30 40

Control 0.50 0.50 0.50 0.40 0.32 0.36 0.35 0.32 0.26 0.20
HW (45oC) 0.40 0.38 0.32 0.32 0.31 0.34 0.32 0.30 0.28 0.26

4 % SC (45oC) 0.51 0.50 0.50 0.43 0.40 0.35 0.34 0.34 0.30 0.24
LSD0.05 NS NS 0.04 NS NS NS NS NS NS 0.04

Cultivars Amhat Sewy 
Control 0.50 0.48 0.44 0.42 0.41 0.64 0.62 0.43 0.38 0.29

HW (45oC) 0.60 0.50 0.44 0.40 0.38 0.63 0.60 0.50 0.40 0.30
4 % SC (45oC) 0.63 0.52 0.50 0.43 0.38 0.63 0.60 0.52 0.42 0.32

LSD0.05 0.12 NS 0.04 NS NS NS NS NS NS NS
Hot Water (HW), Sodium Carbonate (SC). (Average of the two seasons). 

 
Fruit content of total sugars (g / 100 g FW): Data in Table (4) indicated that a continuous steady significant 

increase in total soluble sugars content of date palm fruit cultivars under study during storage at 0 ± 1°C. This 
increase took place in all treatments as well as control. Also, these increments were gradually by extension of 
cold storage period. At the beginning or the end of storage period, all treatments resulted in higher total sugars 
than the control. Data showed that the postharvest treatments increased the values of total sugar ranged from 
(32.9 to 54.7 g) in Zaghlool, from (31.5 to 59.4 g ) in Samany, from (29.8 to 58.5 g ) in Amhat and from (38.3 to 
66.5 g / 100 g FW) during the different storage periods, comparing with values of untreated fruits  in Zaghlool 
(30.0 to 46.3 g), in Samany (27.5 to 41.2 g), in Amhat (27.4 to 41.4 g) and in Sewy (34.0 to 63.1g / 100 g FW). 
The highest significant content of total sugars obtained from fruits treated by soaking in 4 % of SC, followed by 



Aust. J. Basic & Appl. Sci., 6(3): 542-550, 2012 

547 

fruits treated by HW with a significant difference between them in all varieties of date palm under study. While 
the lowest statistical content of total sugars recorded by the control treatment in 4 date palm cultivars, except 
Amhat cultivar after 40 days of cold storage was no significant differences between hot water and control 
treatments. 

 
Table 4: Effect of safe postharvest treatments on total sugars (g/100 FW) of 4 date palm cultivars stored at 0 ± 1oC for 40 days.                                                

Character Total sugars (g/100 FW)
Cultivars Zaghlool Samany 

Treatments Periods of cold storage in days
zero 10 20 30 40 zero 10 20 30 40

Control 30.0 34.6 38.1 42.2 46.3 27.5 33.4 39.3 40.3 41.2
HW (45oC) 32.9 36.0 39.1 45.5 51.9 31.5 37.2 42.8 43.9 45.0

4 % SC (45oC) 35.3 37.9 40.1 47.4 54.7 37.6 42.9 48.1 53.4 59.4
LSD0.05 1.76 1.86 1.95 1.93 1.90 1.78 1.70 1.57 1.50 1.38

Cultivars Amhat Sewy 
Control 27.4 29.7 31.7 36.3 41.4 34.0 38.2 42.8 52.5 63.1

HW (45oC) 29.8 31.7 33.6 43.3 53.6 38.3 44.5 55.6 59.5 64.0
4 % SC (45oC) 30.3 32.2 34.1 46.2 58.5 40.5 49.3 58.9 62.3 66.5

LSD0.05 1.14 0.89 0.63 1.20 1.66 1.62 1.30 0.97 1.40 1.75
Hot Water (HW), Sodium Carbonate (SC). (Average of the two seasons). 

 
Generally, the safe postharvest treatments of HW and SC were effective in increasing TSS and total sugars 

than the control.. These results are in harmony with those obtained by Hsia et al. (1965), El-Ghaouth, et al. 
(2000), .Erkan et al. (2005 a&b) and Hong et al. (2007). Schirra et al., 2004 found that postharvest hot water 
improve keeping quality of fruits. In addition, Palou et al., 2001 reported that sodium carbonate superior to hot 
water in this respect. 

 
Quality Assessment At Marketing Period: 

Effect of safe postharvest treatments using hot water and sodium carbonate on physical and chemical 
characteristics of four cultivars of date palm is (Zaghlool, Samany, Amhat and Sewy) after marketing period 
(MP): It is clear the that safe postharvest treatments played an important role on MP of fruits after cold storage. 
Concerning fruit quality assessments, in general, all treatments recorded a good result in this respect.  

Weight of loss (%): Data demonstrate that (Figures 9-12) the highest significant values in weight of loss 
were obtained from untreated fruits, it recorded 7.8 % in Zaghlool, 8.7 % in Samany, 18.4 % in Amhat and 9.37 
% in Sewy. While, fruit treated with SC gave the lowest significant values in weight of loss in cultivars 
Zaghlool, Samany, Amhat and Sewy (6.7, 6.67, 8.23 and 6.3 %), consecutively. Followed by, HW treatment 
gives 7.07 % in Zaghlool, 6.93 % in Samany, 10.5 % in Amhat and 7.03 % in Sewy. Also data showed that no 
significant differences between HW and SC treatments in both cultivars Zaghlool and Samany. 

 

 
Fig. (9-12): Effect of safe postharvest treatments on weight loss (%) of 4 date palm cultivars stored at 0 ±1 oC 

for 40 days + 7 days at room temperature. 
Hot Water (HW), Sodium Carbonate (Sc). (Average of the two seasons). 
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Decay (%): Data revealed that (Figures 13-16) all conducted treatments gave the same trend in weight of 
loss. Either SC treatment or HW treatment recorded the lowest significant of decay %, while the control 
treatment reported the highest significant value of decay % in all cultivars under study. 

 

 
 

Fig. (13-16): Effect of safe postharvest treatments on decay (%) of 4 date palm cultivars stored at 0 ±1 oC for 40 
days + 7 days at room temperature. 
Hot Water (HW), Sodium Carbonate (Sc). (Average of the two seasons). 

 
Fruit firmness (Lb/inch2): Data in (Table 5) mentioned that the fruit treated with SC or HW recorded the 

highest hardens in flesh, but no differ significant between them, the control treatment gave the highest soft in 
flesh. These results pronounced in all cultivars under study except Sewy cultivar. 

Total soluble solids (%): Results revealed that although the high content of treated fruits of total soluble 
solids, but it has lost significant when compared with untreated fruit in all cultivars under study (Table 5). 

Total acidity (%): Results indicated that (Table 5) the same trend in the TSS % in Zaghlool, Samany and 
Sewy cultivars, while Amhat cultivar found that the highest significant value of TA % in the control (0.39 %) 
and SC (0,36 %) treatments, without significant differ between them. The lowest significant values obtained 
from HW treatment (0.33 %). 

Total sugars: Data found that (Table 5) all treated fruits recorded the highest significant content of total 
sugars in four cultivars. SC treatment came the first in this respect gave (58.6, 62.3, 68.6 and 70.3 %) in 
Zaghlool, Samany, Amhat and Sewy, respectively. HW treatment came next; it is recorded 58.33 % in Zaghlool, 
59.2 % in Samany, 66.6 % in Amhat and 68 g in Sewy. No significant differ between SC and HW treatments in 
Zaghlool cultivar. The control treatment gave the lowest values in total sugars content (49.1, 48.0, 48.3 and 67.0 
%) in Zaghlool, Samany, Amhat and Sewy cultivars, respectively. 

From the above results we revealed that the quality measurements of date palm fruit cultivars Zaghlool, 
Samany, Amhat and Sewy has improved by safe postharvest treatments. Where the transactions of the fruit with 
hot water and sodium carbonate after harvest and before cold storage has led to the reduction of fruit weight, 
prevent the formation of rot disease, low proportion of damaged fruits (Palou et al., 2002), increase the fruit 
content of total soluble solids and total sugars content (Saidan & Marzouk, 2003). While, the fruits total acidity 
did not affected (Dorria et al., 2007). Moreover, they helped to extension marketing period with improved 
quality attributes of fruits (Schirra et al., 2004). In this regard, Erkan et al. (2005 a) indicated that pre storage 
hot water effectively induce tolerance to chilling injury and they constitute an alternative to chemical treatment 
without impairing any other quality attributes.  However; sodium carbonate treatment is superior on hot water 
treatment in this respect. It may be SC against rot of fruits inhibits germinated or ingeminated spores of 
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Penicillium spp. (Obagwu and Korsten, 2003). Also, the effect of sodium carbonate on disease resistance and 
reducing the proportion of damaged fruits due to the increased pH of the outer envelope of the fruit as they 
operate external coat of the fruit to prevent infection by contact (Venditti et al., 2005). These results are in 
agreement with those reported by Henriod, 2006, Sajad, et al., 2011 and Khamis et al., 2012. Generally, we 
conclude that, ensure the possibility of using safe natural alternatives as postharvest treatments by dipping date 
palm fruits in Bisir stage in Sodium carbonate which was  superior to hot water alone to increasing storability, 
improving fruit quality and stimulate marketing period. 
 
Table 5: Effect of safe postharvest treatments on quality assessments of 4 date palm cultivars   stored at 0 ± 1oC for 40 days + 7 days at  
              room temperature.                            

Quality assessment Fruit 
firmness 

(Lb/inch2) 

TSS 
(%) 

TA 
(%) 

Total sugars 
(g/100 FW) 

Fruit 
firmness 

(Lb/inch2) 

TSS 
(%) 

TA 
(%) 

Total sugars 
(g/100 FW) 

Cultivars Zaghlool Samany 
Treatments 

Control 10.1 26.4 0.30 49.1 11.4 26.2 0.29 48.0 
HW (45oC) 11.1 27.3 0.33 58.3 15.3 28.5 0.26 59.2 

4 % SC (45oC) 11.6 27.7 0.31 58.6 15.5 27.3 0.25 63.3 
LSD0.05 1.39 NS NS 2.24 3.06 NS NS 1.93 

Cultivars Amhat Sewy 
Control 12.2 31.5 0.39 48.3 15.3 40.0 0.28 67.1 

HW (45oC) 15.3 33.1 0.33 66.6 16.0 40.0 0.27 68.0 
4 % SC (45oC) 14.5 36.0 0.36 68.6 16.2 40.0 0.29 70.3 

LSD0.05 1.56 NS 0.07 1.26 NS NS NS 2.11 
Hot Water (HW), Sodium Carbonate (SC). (Average of the two seasons). 
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