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ABSTRACT  

The current study aimed to use three cultivars of Iraqi dates in the date stage, Al-

Zuhdi hard, Sayer semi-hard and soft Paraben) and fumigating these dates with 

ethyl formate to preserve them and studying the physical traits of the dates under 

study in three periods (the pre-storage period, the three-month post-storage period 

and the six-month storage period).The physical traits included (total soluble solids, 

pH, viscosity, relative viscosity, surface tension, density, refractive index, and 

electrical conductivity. 
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INTRODUCTION 

The cultivation of dates has a very important influence on the history of the Middle 
East. With dates, supporting a large population in the desert regions was possible. 
Caravan routes have existed for centuries, mainly to transport dates. The cultiva-
tion of dates became a sacred symbol of fertility, and dates were of great spiritual 
and cultural significance to the peoples of the Middle East. And tamarind, rich in 
minerals and vitamins 1, is an excellent material for producing refined sugar, mo-
lasses, sweets and fermentation products (Samarawira, 1983). Dates contain small 
amounts of vitamins C, B1thiamine, B2 riboflavin, and nicotinic acid, and studies 
have shown that dates contain powerful antioxidants. It has anti-cancer and anti-
viral activities. 2 Dates are usually exposed to many pests and diseases. Therefore, 
attention must be paid to storing and dusting methods after harvest to preserve 
them. Other than fogging, ethyl formate has been successfully used in studies to 
control insect pests in dried fruits and stored wheat. It was found that ethyl formate, 
compared to phosphine, works favorably against insects that invade dates and other 
dried fruits. Extensive tests were conducted on grains, legumes, spices, dried fruits, 
nuts, and dried tubers, and it was recommended that ethyl formate be a safe general 
evaporator for stored food. Ethyl formate has not adversely affected the quality or 
flavor of processed goods. Ethyl formate has fungicidal properties in grains with-
out affecting the viability or germination of seeds. The emergence of ethyl formate 
as a fogging agent is largely due to its rapid action. 3 
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MATERIALS AND METHODS 

Date Samples Collection 

Three varieties of Iraqi dates were obtained (Al-Zuhdi, Al-Birban and Al-Sayer). 
For the 2020 season, the dates were sorted, prepared and treated as follows: Sort-
ing, cleaning and selecting dusting material. Ethyl formate prepared by Sigma Al-
drich company was used with a purity of 97% and a volume of 500 ml for one 
package. After the fogging process was conducted, the process of packing and stor-
ing was completed 

Preparation of Date Juice 

The date juice was prepared as mentioned by 4 to conduct physical and chemical 
tests, and the preparation of the juice included the following steps: 

• Preparation of dates (removing the kernels) 

• Soaking in water for 24 hours at room temperature (1 kg of dates: 3 liters). 

Filter The Juice with a Gauze. 

• Defecation using calcium oxide at 1% of the weight of dates. 

• Neutralize the pH using concentrated phosphoric acid. 
Filter using filter paper No. 1. 

Estimation of Total Soluble Solids (TSS)  

The percentage of total soluble solids in the aqueous extract of date juice was esti-
mated using the Abbe Refractometer supplied by Carl Fisher Company. 

pH Estimation 

The pH of date juice was determined with a pH meter supplied by HANNA. 

 Relative Viscosity Measurement 

The viscosity was estimated using a breeding device (Ostwald), as 15 ml of sam-
ples were taken. Then, the time required for its flow over a certain distance at room 
temperature and zero degrees Celsius was estimated, according to what was men-
tioned (Egan et al., 1988) based on the following equation: 
viscosity of water / viscosity of liquid = time of passage of water x its density / 
time of passage of liquid x its density 

Surface Tension Measurement 

The surface tension of the samples was measured at the Environment and Water 
Laboratories/Ministry of Science and Technology using a Sigma 703D surface ten-
sion meter supplied at room temperature. 

Turbidity Estimation 

The turbidity of date extract was estimated in the Environment and Water Labora-
tories / Ministry of Science and Technology, using a turbidity meter supplied by 
Lovibond Company (Germany) following the 4 

Measurement of Relative Density 

The relative density relative to the density of water was measured using a pycnom-
eter vial. 

Density = 
weight of liquid 

weight of water
 (1) 

Weight of the liquid = Weight of the density vial with the liquid - Weight of the density vial empty (2) 

Weight of water = weight of the density bottle with water - weight of the density bottle empty. (2) 
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Refractive Index Estimation 

The refractive index was estimated using the Abbe Refractometer supplied by Carl 
Fisher for models at a temperature of 20 ºC, according to the method used by 5 

Electrical Conductivity 

The electrical conductivity was conducted in the Environment and Water Labora-
tories / Ministry of Science and Technology following the Al-Mamouri method, 
2017, for the conductivity in the unit (MicroSiemens/C). 

RESULTS 

Total Soluble Solids (TSS) 

Figure (1) shows the effect of ethyl formate treatment and storage periods on the 
percentage of total soluble solids for date cultivars(Zuhdi, Al-Sayer and Paraben). 
Storage, except for the ascetic control model, which amounted to 68%, and the 
treatment model was ascetic, which amounted to 76%, during the three-month stor-
age period. Significant differences were found among them, meaning that the treat-
ment with ethyl formate did not significantly affect the values of the percentages 
of total soluble solids. These results were consistent with the findings of 6, where 
the TDS values ranged between 64%-73% for Iranian dates, and the results of 7 
for Tunisian dates, where the total TDS values ranged between 65-75%. And lower 
than that measured by 8 for Saudi and Egyptian dates, which amounted to 89-
91%.The results in Figure (1) also showed significant differences between the val-
ues of the percentages of total soluble solids for samples of cultivars during the 
storage periods. In the pre-storage period, the highest value of the total soluble 
solids ratio was for the Al- Zuhdi treatment model, which amounted to 77.7%, and 
the lowest value was for the Paraben treatment model, which amounted to 65% As 
for the three months of storage, the highest value of the total soluble solids per-
centage for the treatment model was ascetic, and the lowest value was for the Para-
ben treatment model, which amounted to 64%, and after six months of storage, we 
find the highest value for the percentage of total soluble solids for Al- Sayer control 
model, which reached 74%The lowest value was for the Paraben control model 
and the Paraben treatment model, where the value was 66% for both samples.  

 

Figure 1. Effect of treatment with ethyl formate and storage periods on the percentage of total soluble solids for date culti-
vars 

pH 

Figure (2) shows the effect of treatment with ethyl formate and storage periods on 
the pH value of the date varieties used (Zuhdi, Al-Sayer and Paraben). We note 
that there are no significant differences at the probability level (P≤0.05) between 
the control models and the treatment models for each type of cultivar during the 
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storage periods, meaning that adding ethyl formate to the treatment model for each 
category did not affect the pH value, except for Paraben models. We find that there 
are differences Significant between the control model and the treatment model of 
the Paraben cultivar during the storage periods, where the value in the pre-storage 
period for the Paraben control model was 5.9, while the pH value was 7.0 for the 
Paraben treatment model. These results are close to the results reached by 4, where 
the pH value of the studied cultivar ranged between 5.49 and 6.73 and a similar 
approach to the results of (9which were 6.06 for the Dakla Nour cultivar and 5.71 
for the Dukla White cultivar. As for the three months of storage, we find the pH 
value of the Paraben control model was 6.57, the Paraben treatment model was 
7.33, and the values in the six months of storage for the Paraben control model 
were 6.93 and the Paraben treatment model 7.6. In general, we notice an increase 
in all models' pH values during the storage periods. We note significant differences 
at the probability level (P≤0.05) between the pH values of date cultivars during the 
storage periods. In the pre-storage period, the highest value of the Paraben treat-
ment model was the highest value and the lowest value of the Zuhdi control model. 
In three months, the highest value of the Paraben treatment model was also. 

 

Figure 2. Effect of treatment with ethyl formate and storage periods on the pH value of date cultivars 

Viscosity Estimation 

Figure (3) shows the effect of ethyl formate treatment and storage periods on the 
viscosity values of the date cultivars under study, as there were significant differ-
ences between the viscosity values of the studied varieties at the probability level 
(P≤0.05) in the pre-storage period. The results show that the highest value of the 
wife was for the Zuhdi treatment model, which amounted to 17.976 centboys, and 
the lowest value was for the Sayre control model, where the viscosity value was 
11,507 centboys. 
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Figure 3. The effect of ethyl formate treatment and storage periods on the viscosity value of date cultivars 

It is clear from the results that the addition of ethyl formate did not affect the vis-
cosity of the studied date extracts in the pre-storage period. After three months of 
storage, we note that there are no significant differences between the viscosity val-
ues between the control models and the treatment models for each category, while 
we find significant differences between the viscosity values during the six months 
of storage. The highest value of the Paraben control model was 15.878 cents for 
boys, while the lowest value of the control model was Zuhdi and amounted to 
12.565 cents for boys. Also, we find no significant differences between the viscos-
ity values of the control models and the treatment models of the studied items dur-
ing six months of storage. 
 

Relative viscosity 

Figure (4) shows the effect of ethyl formate treatment and storage periods on the 
relative viscosity values of the studied dates models. The results showed that the 
highest value of the relative viscosity was for the Sayer control model, which 
amounted to 0.906, and the lowest value was for the Zuhdi treatment model, where 
the relative viscosity value was 0.521. We note that there are no significant differ-
ences. The relative viscosity values of the control model and the treatment model 
for each cultivar type during the pre-storage period. It is clear from the results that 
the addition of ethyl formate did not affect the relative viscosity of the studied date 
extracts in the pre-storage period. After three months of storage, we notice that 
there are no significant differences between the relative viscosity values of the 
studied dates models, as well as between the control models and treatment models 
for each type of cultivar, while we find significant differences between the relative 
viscosity values of the studied date cultivars extracts during six months of storage. 
The highest value of the control model was Zuhdi and amounted to 0.822, while 
the lowest value of the Paraben control model was 0.651. Also, it is clear from the 
results that there are no significant differences between the relative viscosity values 
of the control models and the treatment models for the studied items during six 
months of storage. 
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Figure 4. The effect of ethyl formate treatment and storage periods on the relative viscosity value of date cultivars 

Surface Tension 

The results in Figure (5) show the effect of treatment with ethyl formate and stor-
age periods on the surface tension values of the extracts of the studied cultivars(Al-
Zahdi, Paraben and Al-Sayer). (P≤0.05) in the pre-storage period. We find the 
highest value of the surface tension of the Sayer control model, which reached 
50.78 N/M, while the lowest value of the Zuhdi control model was 37.75 N/M. The 
results also show no significant differences between Zuhdi's control model and 
Paraben's control model and between the surface tension values of the control 
model and the treatment model for each category. 

 

Figure 5. Effect of treatment with ethyl formate and storage periods on the surface tension value of date cultivars 

That is, it shows that the treatment with ethyl formate does not affect the surface 
tension values of the studied models. The results also showed no significant differ-
ences between the surface tension values of the studied varieties after three months 
of storage and the absence of significant differences between the surface tension 
values of the control model and the treatment model for each of the studied culti-
vars. After six months of storage, we noticed significant differences between the 
surface tension values of the dates models, where the highest value of the Sayer 
treatment model was 49.19 N/M, While the lowest value of the treatment model 
was Zuhdi, which amounted to 42.15 N/M. After six months of storage, we did not 
notice significant differences between the surface tension values of the control and 
treatment models for each of the studied items. We generally find significant 
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differences between the surface tension values for each model during the storage 
and pre-storage periods. 
 

Turbidity Measurement 

Turbidity is a measure of the passage of light through water and is used to measure 
water quality for suspended colloidal substances. Turbidity is a measure of how 
light is scattered and absorbed. The results in Figure (6) show the effect of ethyl 
formate treatment and storage periods on the turbidity values of the studied date 
cultivar extracts (Al-Zuhdi, Paraben and Al-Sayer). The storage, where the highest 
turbidity value was for the Sayer control model, reached 84 NTU, While the lowest 
value of the treatment model was Zuhdi and amounted to 6.62 NTU. We also note 
in this period that there are no significant differences between the control model 
and the treatment model for each cultivar, as we find a decrease in the turbidity 
value of the treatment models in an insignificant manner, except for the Al-Sayer 
cultivar. As for the three months of storage, we did not find any significant differ-
ences between the turbidity values of the extracts of the studied date cultivars, 
while after six months of storage, significant differences were found between the 
turbidity values of the dates models, where the highest value of the Paraben treat-
ment model was 56.3 NTU While the lowest value was for the Zuhdi treatment 
model. We also note in this storage period that, there were no significant differ-
ences between the control and treatment models for each category except for the 
Paraben category. The turbidity of the Paraben treatment model was 56.3 NTU. 

 

Figure 6. Effect of ethyl formate treatment and storage periods on the turbidity value of date cultivars 

 

Density Measurement 

The results in Figure (7) show the effect of ethyl formate treatment and storage 
periods on the density of the extracts of the studied cultivars, Where it was found 
that there were no significant differences between the density values of the studied 
cultivars models (Al-Zahdi, Paraben and Al-Sayer) during the pre-storage period 
and after three and six months of storage. As well as the absence of significant 
differences between the density values of the control model and the treatment 
model for each of the studied cultivars, the results show that the treatment with 
ethyl formate did not affect the density values of the studied models. 
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Figure 7. Effect of ethyl formate treatment and storage periods on the density value of date cultivars 

Refractive Index Measurement 

The results in Figure (8) show the effect of ethyl formate treatment and storage 
periods on the refractive index of the extracts of the studied cultivars (Al-Zahdi, 
Paraben and Al-Sayer). It was found that there were no significant differences be-
tween the refractive index values of the studied cultivars models during the pre-
store period and after three and six months of storage, as well as the absence of 
significant differences between the refractive index values of the control model 
and the treatment model for each of the studied cultivars. Ethyl formate treatment 
on the refractive index values of the studied models. 

 

Figure 8. Effect of treatment with ethyl formate and storage periods on the refractive index value of date cultivars 

Electrical Conductivity 

It is the numerical expression of the ability of the solution to conduct electric cur-
rent and this number depends on the total sum of the concentration and equivalence 
of ionized substances in the water and the temperature during the measurements, 
as most inorganic acids, bases and salts have good conductivity, while organic sub-
stances are usually poor conductors. The results are illustrated in Figure (9). The 
effect of treatment with ethyl formate and storage periods on the electrical conduc-
tivity of the studied date varieties (Zuhdi, Al-Sayer and Paraben). It was found 
through the results that there were significant differences in the probability level 
(P≤0.05) between the values of electrical conductivity results for date varieties dur-
ing storage periods. Cm  Whereas, the lowest value for the control model was 
Zuhdi, which amounted to 2970 μs/cm, and these results were much higher than 
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the results obtained by (2020) for the fruits of Algerian dates, Dekla Nour and 
Dekla White, which were 12.85 μs/cm for both varieties. After three months of 
storage, we also note that there are significant differences between the values of 
the models, and the highest value for the Paraben control model was also 5330 
μs/cm, and the lowest value for the Zuhdi control model also amounted to 3040 
μs/cm Likewise, after six months of storage, we also note that there are significant 
differences between the values of the models for the studied cultivars, where the 
highest value for Paraben control model was 4000 μs/cm and the lowest value for 
the Zuhdi treatment model amounted to 3600 μs/cm  We note from the results in 
Figure (9) that there are no significant differences between the control model and 
the treatment model for each cultivar during the storage periods, except for the 
Paraben cultivar.  

 

Figure 9. Effect of ethyl formate treatment and storage periods on the electrical conductivity value of date cultivars 

DISCUSSION 

These differences can be due to the creation of cultivars in addition to the influ-
ence of climatic conditions and date palm service factors. 4 

The lowest value of the Al-Sayer treatment model in six months was the highest 
value of the Paraben treatment model and the lowest value of the Zuhdi control 
model and Al-Sayer treatment10,11,12. 

We note that there are no significant differences between the viscosity values of 
the control and treatment models for each of the varieties during the pre-storage 
period.13,14 

 

CONCLUSIONS 
Superiority in attributes is due to the difference between the control model and the 
treatment model for this item in the pre-storage period and subsequent storage pe-
riods, and the electrical conductivity values for the treatment models were lower 
than the values of the control models, that is, there is an effect of adding ethyl 
formate on the electrical conductivity of the treatment models, and we also find 
significant differences within the single model values. During the storage periods 
of three months and six months for the control and treatment models of the two 
cultivars, Paraben and Al-Sayer, we did not find any significant differences be-
tween the values of the models for the Zuhdi cultivar during the storage periods. 
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