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ABSTRACT  
 

The present study was carried out during the two successive seasons (2014 and 2015) on 
date palm fruits cv. Zaghlool to investigate the effect of some postharvest natural extracts i.e., green 
tea at 2% , fenugreek seeds at 0.5% and jasmine oil at 200 ppm as solely or mixed dipping 
treatments under cold storage conditions (0±1°C with R. H. 85-90%) for 60 days compared with 
control fruit (water only). Fruit characteristics (weight loss, decay, firmness, color (H0), total soluble 
solids content (TSS), total acidity (TA), TSS : acidity ratio and total tannins) were evaluated during 
storage period. The obtained results revealed that the percentage of fruit weight loss, decay, total 
soluble solids, total acidity and TSS : acidity ratio were increased, however flesh firmness, and 
tannins contents relatively were reduced with the advancing of the storage period. Treated fruits with 
green tea (2 %) as solely or combined with jasmine oil (200 ppm) resulted in the least fruit weight 
loss, lowest significant decay percentage and the highest fruit firmness during cold storage period of 
both seasons. In addition, the green tea + jasmine oil treatment recorded the highest content of fruit 
color (hue angle) at the end of cold storage period. It could be concluded that using green tea (2 %) 
extract and/or jasmine oil (200 ppm) as single or combined treatments as natural material were 
effective in maintaining the overall quality attributes of date palm fruits cv. Zaghlool during cold 
storage (0 oC) for 45 days. 

 
Key words: Date palm, Postharvest, Natural extracts, Jasmine oil, Green tea extract, Fenugreek seeds, 

Fruit quality, Cold storage. 

 
Introduction 
 

Date palm (Phoenix dactylifera L.), one of the ancient domestic fruit trees in the world, 
especially in the Middle East countries and their fruits play an important role in the nutritious pattern 
of many people. The total production of date fruits in Egypt amounted to 1,501,799 tons/year (FAO, 
2016). In Egypt, many cultivars such as Zaghloul, Samany, Halaway and Hayany are grown in 
different regions. They are the earliest ripening varieties of soft date grown in Egypt. Zaghloul date is 
the most important commercial cultivar in Egypt and highly demanded in the Arab markets (Kassem 
et al., 2011). The process of storing dates may be necessary, since the marketing of dates according to 
market requirements and for a period longer than normal season, achieving a good return (Omaima et 
al., 2012) and the optimal temperature to store the fruits of dates is from 0 – 4 oC and relative 
humidity 85-90 % (Al-Redhaiman, 2005) to be saved for a month depending on the cultivar. 

The development and use of alternative postharvest control options involving natural plant 
extracts have become important, since it is perceived as being environmentally safer and more 
acceptable to the general public (Janisiewicz and Korsten, 2002). Recently, researchers have shown  
an interest in the application of non-toxic alternatives such as, essential oil including jasmine oil  
which have been shown to possess antibacterial, antifungal, antiviral, insecticidal and antioxidant 
properties (Zaghloul et al., 2011; Sabry et al., 2011 and Gameel,  2011). 

Green tea extract is a powerful antioxidant, because of the high levels of polyphenols and 
contains different tannins, vitamins and minerals (Faissal et al., 2014). Green tea catechins and their 
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polymeric oxidation products are potent inhibitors of several virulent bacterial toxins and antiviral 
activities of green tea catechins are observed against several pathogenic viruses (Friedman, 2007). 
Green tea polyphenols have shown their osteo-protective effects by decreasing oxidative stress, 
increasing the activity of antioxidant enzymes (Shen et al., 2011). 

Aqueous extract of fenugreek (Trigonella foenum-graecum) seeds, which is a member of the 
legume family, is rich in protein, fat and carbohydrates in addition to fluid materials, nutrients and 
vitamins. Besides, contain many active substances such as alkaloids and glycosides (Makai and 
Balatincz, 1998). Also, Heidi et al., 2006 and Haouala et al., 2008 indicated that, fenugreek extracts 
and essential oil had antifungal properties against Botrytis allii, Botrytis cinerea, Fusarium 
graminearum, Alternaria sp., Pythium aphanidermatum and Rhizoctinia solani. 

The main goal of this investigation was to study the effect of natural extracts (such as green 
tea and fenugreek seeds) and jasmine oil alone or as mixture treatments on keeping quality of 
Zaghloul date palm fruits under cold conditions. 
 
Materials and Methods 

 
Fruits: 
 

 Date palm (Phoenix dactylifera L.) fruits cv. Zaghlool were harvested at mid-September 
during two successive seasons (2014 and 2015). Fruits were harvested at maturity stage from fifteen 
years old palms that similar in growth and received common horticultural practices from a private 
orchard at Abo-Rawash region, El-Giza Governorate, Egypt. Fruits were uniform in size, appearance, 
free from visible physical and pathological defects. Fruits were transported to the laboratory of 
Agricultural Development System (ADS) project, Cairo University. Fruits were thoroughly washed 
with chlorine water for 3-5 minutes as sanitizing agents for inhibiting micro-spoilage (Sapers, 2009) 
then washed with tap water only and left to dry completely aerobically. 

 
Treatments: 
 

Date palm fruits cv. Zaghlool were dipped in some natural extracts for 10 minutes solely or in 
combinations, as follows: 

 
1-Green tea extract 2%: 
 

Aqueous extract of green tea at 2% (w/v) (Dried leaves powder from Lipton Company) was 
prepared by boiling 100 g of dried leaves powder in 5000 ml water for 5 minutes and after cooling, 
solution were  squeezed powerfully by gauzemesh. 
 
2-Fenugreek seeds extract at 0.5%:  
 

Fenugreek seeds were milled and 25 grams of powder were soaked in a 5 liter of distilled water 
at a temperature of 50 °C for 24 hours,then the extract was filtrated, thus obtaining a concentration of 
0.5 % (w/v) (Moses et al., 1999). 
 
3-Jasmine oil at 200 ppm: 
 

 Jasmine oil concentration at 200 ppm was prepared by completely dissolving 1 ml of Jasmine 
oil (commercial product produced by El-Captain Company) in 5 ml absolute Ethyl alcohol then the 
solution was completed to 5 liters (Mohamed, 2015). 
4-Green tea extract 2% + fenugreek seeds extract at 0.5%. 
5-Green tea extract 2% + jasmine oil at 200 ppm. 
6-Fenugreek seeds extract at 0.5% + jasmine oil at 200 ppm. 
7-Green tea extract 2% + fenugreek seeds extract at 0.5% + jasmine oil at 200 ppm. 

The control fruits were treated with water only. The initial fruit quality characteristics after 
treatments were determined. The fruits then packed in carton boxes and storage at 0±1°C in controlled 
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temperature room with 85-90 % relative humidity for 60 days and compared with the untreated fruits 
(control). Three replicates for each sampling date (15 days) were used and each replicate consisted of 
15 fruits. Fruit quality measurements were assessed after storage at 0±1°C in each sampling date. 
 

Fruit quality assessments: 
 

Weight loss (%):  
 

Fruits were weighed at the beginning and after an interval of 15 days for a period of 60 days of 
storage. The fruit weight loss percent was calculated by standard procedure as mentioned by Vicente 
et al., 2003 as the following equation.  
Fruit weight loss % = wt. of 1st interval – wt. of 2nd interval x100 / wt. of 1st interval. 
 

Decay Incidence (%):  
 

Fruits, which decayed by different physiological and pathological factors were periodically 
counted and discarded. Then percentages of decayed fruits were calculated in relation to total number 
of fruits. 
Decay percentage was calculated as follows: 
 

Decay (%) =    a   x   100 

                            b 
Where: 
a = Number of decayed fruits at time of sampling. 
b = Initial fruit number. 
 

Fruit firmness (Ib inch-2):  
 

Fruit firmness was determined as Ib inch-2 by using Lefra Texture Analyser (Mod.TA1000). 
 

Fruit color measurement:  
 

Skin color was determined and expressed as based on the CIELAB colorsystem (L*, a*, b*and 
h◦) using a Minolta Co., Ltd., Osaka,Japan). Hue angle values were calculated from a* and b* values 
according to the following equations: h◦ = tan -1 (b*/a*) using the methods described by (McGuire, 
1992). 
 
Total soluble solids (TSS %):  
 

Estimated in date palm fruit juice using digital hand refractometer (Model Palette, PR-32, 
Atago).  
 
Total acidity (TA %): 
 

Expressed as malic acid and determined by titrating 5 ml juice with 0.1 N sodium hydroxide 
using phenolphthalein as an indicator. 
 
Total soluble solids / Total acidity ratio: was calculated by dividing TSS (%) by total acidity (%), as 
the methods described by A.O.A.C., 2000. 
Total tannins content (mg/g fw.): were estimated as mg per gm fresh weight due to the method 
described by A.O.A.C., 2000. 
 
Statistical analysis:  
 

All data were subjected to statistical analysis according to the procedures reported by Snedecor 
and Cochran, 1980. Treatment means were compared by Duncan’s multiple range tests at the 5% level 
of probability in the two seasons of study. 
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Results and Discussion 

Weight loss (%):  
 

Results illustrated in Table (1) indicated that, fruit weight loss was significantly coincided with 
the increase of storage duration in all postharvest treatments under current investigation. Date fruits 
treated with 200 ppm jasmine oil were more able to prevent weight loss (%) followed by green tea at 
2% which reached (11.79 and 12.62%) and (9.72 and 10.57%) during the 1stand 2ndseasons, 
respectively. Meanwhile, untreated fruits (control) recorded the highest weight loss. The effect of the 
interaction showed  that, after 60 days of storage, the least significant decrease in fruits was recorded 
by 2% green tea+200 jasmine oil in the 1st season and green tea or jasmine oil as single treatments in 
the 2nd season compared with control treatment.  

The current results are in harmony with the results obtained by El-Eleryan (2015) on 
Washington navel orange. They concluded that, chitosan and green tea either alone or in 
combination as postharvest application significantly reduced fruit weight loss than the control 
treatment  during both seasons. Also, Barakat et al. (2015) disclosed that, application of jasmine oil 
combined with camphor oil or salicylic acid (SA) resulted in lowest reduction of Valencia orange 
weight after 60 days of cold storage. In the same line using plant extracts of green tea (0.1%) as 
foliar applications combined with 100 ppm SA significantly were preferable than using alone in 
improving Keitte mango fruit quality (Faissal et al., 2014). 

 
Table 1. Effect of some natural extracts treatment on weight loss (%), of date palm fruits cv. Zaghloul under 

cold storage during 2014 and 2015 seasons. 

Treatment 
 (A) 

Weight loss (%) 

2014 Season 2015 Season 

Storage period (days) (B) Storage period (days) (B) 

0 15 30 45 60 
Mean 

(A) 
0 15 30 45 60 

Mean 
(A) 

Control* 0 15.69 17.04 23.87 28.08 16.94 0 14.1 22.21 29.82 24.96 18.22 
GTE** 0 6.51 14.84 19.33 22.42 12.62 0 3.46 14.88 16.64 17.86 10.57 
FSE*** 0 3.65 17.8 19.85 26.85 13.63 0 3.8 18.47 20.04 24.66 13.39 
JO**** 0 4.82 12.37 16.8 24.98 11.79 0 4.66 11.14 14.86 17.95 9.72 
GTE+FSE 0 2.91 15.71 21.8 24.3 12.94 0 3.01 18.41 22.27 28.84 14.51 
GTE+JO 0 9.82 19.45 24.53 18.93 14.55 0 5.69 10.44 20.22 20.93 11.46 
JO+FSE 0 5.59 19.94 21.41 24.11 14.21 0 11.75 16.51 19.15 23.16 14.11 
GTE+FSE+JO 0 10.01 18.6 25.01 29.17 16.56 0 9.2 16.65 28.56 30.13 16.91 
Mean (B) 0 7.38 16.97 21.58 24.85 - 0 6.96 16.09 21.45 23.56 -  

LSD at 5% A=3.75        B=2.96         AB=8.37 A=4.66           B=3.69   AB=10.43 

*Control=Water only. **GTE = Green tea extract (2% w/v)   *** FSE = Fenugreek seeds extract                      
(0.5% w/v) ****JO= Jasmine oil (200 ppm). 

 
Decay (%):  
 

Results of fruit decay percentage during the two successive seasons are shown in Table (2). 
An increase in decay (%) of date palm fruits cv. Zaghloul was observed among storage periods 
except 30 and 45 days in both seasons. In the first season postharvest treatment of jasmine oil (200 
ppm) followed by 0.5% fenugreek seeds extract recorded the lowest decay percentage (10.61 and 
10.98 %), respectively in comparison with un treated fruits(control) 18.71%. Meanwhile, green tea 
and fenugreek seeds extracts decreased decay percentage significantly (11.42 and 12.90 %) 
compared with the control treatment (19.87 %) during the 2nd season of study. The interaction 
between treatments and storage duration showed increasing trend in decay percentage of both 
seasons. The lowest significant value of decay percentage was observed in treated fruits by jasmine 
oil and green tea extract respectively relative to control fruits during both seasons. 

The aforementioned results are in accordance with the findings of El-Eleryan, (2015) on 
Washington navel orange. They disclosed that, green tea in combination with chitosan application 
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significantly reduced fruit decay percentage than control treatment after 60 days of cold storage 
during 2012 and 2013 seasons.                                                           

     
Table 2: Effect of some natural extracts treatment on Decay (%), of date palm fruits cv. Zaghloul under cold 

storage during 2014 and 2015 seasons                                                              

Treatment 
 (A) 

Decay (%) 

2014 Season 2015 Season 

Storage period (days) (B) Storage period (days) (B) 

0 15 30 45 60 
Mean 

(A) 
0 15 30 45 60 

Mean 
(A) 

Control* 0 14.25 20.14 21.79 37.37 18.71 0 15.25 20.37 23.58 40.13 19.87 
GTE** 0 4.62 13.38 16.09 29.38 12.69 0 6.2 10.97 12.57 27.37 11.42 

FSE*** 0 1.59 7.73 8.42 37.18 10.98 0 7.65 8.17 10.55 38.15 12.90 
JO**** 0 4.76 9.39 13.51 25.39 10.61 0 10.41 13.1 15.14 29.06 13.54 

GTE+FSE 0 7.65 17.81 15.38 33.54 14.88 0 8.97 18.01 15.74 33.93 15.33 
GTE+JO 0 3.03 9.39 10.37 35.69 11.70 0 9.09 12.86 14.81 38.44 15.04 
JO+FSE 0 6.2 12.48 17.22 37.8 14.74 0 13.04 18.92 22.06 38.26 18.46 
GTE+FSE+JO 0 10.41 18.36 21.11 37.05 17.39 0 12.7 24.81 26.26 39.28 20.61 

Mean (B) 0 6.56 13.58 15.49 34.18 -  0 10.41 15.9 17.59 35.58 -  

LSD at 5% A=3.27              B=2.59   AB=7.32 A=3.18      B=2.51       AB=7.10 

*Control=Water only. **GTE = Green tea extract (2% w/v)   *** FSE = Fenugreek seeds extract                                           
(0.5% w/v) ****JO= Jasmine oil (200 ppm)  

Firmness (Ib inch-²):  

The results representing the effect of some postharvest treatments on fruit firmness of date palm 
fruits cv. Zaghloul were listed in Table (3).Fruit firmness was decreased significantly with the 
advancing of the storage period in both seasons. Meanwhile, date palm fruits treated with jasmine oil 
and green tea extract led to maintaining the fruits firmness significantly higher than untreated fruits 
(control) during the two successive seasons.  

Table 3: Effect of some natural extracts treatment on firmness (Ib inch-²), of date palm fruits cv. Zaghloul under 
cold storage during 2014 and 2015 seasons. 

Treatment 
 (A) 

Firmness (Ib inch-²) 

2014 Season 2015 Season 

Storage period (days) (B) Storage period (days) (B) 

0 15 30 45 60 
Mean 

(A) 
0 15 30 45 60 

Mean 
(A) 

Control* 17.5 17.00 16.73 14.80 12.33 15.68 16.9 16.33 16.53 14.9 12.23 15.38 

GTE** 17.5 16.93 16.77 15.40 14.37 16.20 16.9 16.70 16.47 15.63 14.87 16.11 

FSE*** 17.5 17.70 16.40 15.97 13.10 16.14 16.9 16.43 16.70 15.70 12.87 15.72 

JO**** 17.5 17.20 16.70 16.00 14.57 16.40 16.9 16.83 16.53 15.50 15.23 16.20 

GTE+FSE 17.5 17.07 15.77 15.23 13.17 15.75 16.9 16.60 16.40 15.73 12.70 15.67 

GTE+JO 17.5 17.33 16.57 15.50 13.33 16.05 16.9 16.77 16.47 15.6 12.93 15.73 

JO+FSE 17.5 17.27 16.70 15.43 13.43 16.07 16.9 16.37 15.47 15.07 12.97 15.35 

GTE+FSE+JO 17.5 16.20 15.70 13.97 12.77 15.23 16.9 15.37 15.27 14.87 12.57 14.99 

Mean (B) 17.5 17.09 16.42 15.29 13.38 -  16.9 16.43 16.23 15.38 13.30 - 

LSD at 5% A=0.40       B=0.31             AB=0.89 A=0.48     B=0.48      AB=1.07 

Control=Water only. **GTE = Green tea extract (2% w/v)   *** FSE = Fenugreek seeds extract                      
(0.5% w/v) ****JO= Jasmine oil (200 ppm) 

Interaction data revealed that the lowest decline in fruits firmness was obtained with fruits 
treated with 200 ppm jasmine oil combined with 2% green tea extract as compared to control fruits. 
The present results are in line with those obtained by Zaghloul et al., 2011 on Navel orange fruits. 
They indicated that fruit firmness was increased by jasmine oil treatment compared to control fruits 
during cold storage. Valencia orange fruits firmness when treated with jasmine oil as single treatment 
was firmer than the control treatment Barakat et al., 2015. 
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Fruit color hue angle (ho): 

The effect of different postharvest dipping treatments on date palm cv. Zaghlool fruit color hue 
angle (ho) of both seasons is presented in Table (4).The results revealed that, hue angle of fruits was 
significantly decreased gradually with the increasing cold storage period up to 45 days and then 
increased till the end of storage. Date palm fruits treated with Fenugreek seeds extract recorded high 
hue angle in both seasons. On the other side, fruits treated with jasmine oil + fenugreek seeds extract 
exhibited a significant higher hue angle (31.14) followed by green tea extract (29.76) compared with 
the untreated fruits (27.47). Meanwhile, green tea + jasmine oil resulted in higher value of hue angle 
(29.71) during the second season. Concerning the interaction between postharvest treatments and 
storage duration, data clear that green tea + jasmine oil treatment maintained highest value of fruit 
hue angle at 60 storage days during 1st season, compared with control treatment. However, in the 2nd 

season, green tea extract + fenugreek seeds extract + jasmine oil achieved higher value of hue angle 
in comparison with the rest treatments. 

The aforementioned results are in harmony with the findings of El-Eleryan (2015) on 
Washington navel orange. They reported that, green tea treatment was more effective to delay color 
transition than all other treatments after 60 days of cold storage. It has been reported that tea 
polyphenols have a strong ROS scavenging effect, much 40 times stronger than vitamin C and 20 
times stronger than vitamin E (Zhao et al., 1989). Benzyl acetate from jasmine showed high 
antioxidant activities (Wei and Shibamoto, 2007). 
 
Table 4: Effect of some natural extracts treatment on Hue angle (Ho) of date palm fruits cv. Zaghloul under cold 

storage during 2014 and 2015 seasons. 

Treatment 
 (A) 

Color (Ho) 

2014 Season 2015 Season 

Storage period (days) (B) Storage period (days) (B) 

0 15 30 45 60 
Mean 

(A) 
0 15 30 45 60 

Mean 
(A) 

Control* 30 24.69 24.44 27.51 30.67 27.47 29 26.05 23.26 27.01 34.77 28.79 

GTE** 30 28.15 29.69 27.09 33.8 29.76 29 22.17 30.69 24.42 33.50 27.97 

FSE*** 30 26.44 26.12 29.56 32.23 28.88 29 24.09 22.21 30.07 33.18 27.11 

JO**** 30 26.22 26.56 24.74 27.87 27.09 29 25.31 28.12 30.26 27.78 28.10 

GTE+FSE 30 26.18 27.19 30.12 26.94 28.10 29 25.87 26.08 31.73 28.09 28.16 

GTE+JO 30 27.43 26.2 26.66 34.43 28.96 29 30.63 26.61 27.4 34.86 29.71 

JO+FSE 30 33.02 28.13 31.67 32.84 31.14 29 28.57 27.05 27.71 34.52 29.38 

GTE+FSE+JO 30 28.6 23.66 27.19 31.88 28.28 29 28.50 24.78 30.82 35.2 29.52 

Mean (B) 30 27.59 26.50 28.07 31.33 - 29 26.40 26.10 28.68 32.74  - 

LSD at 5% A=3.00             B=2.37              AB=6.71 A=2.43     B=1.92         AB=5.43 

*Control=Water only. **GTE = Green tea extract (2% w/v)   *** FSE = Fenugreek seeds extract                      
(0.5% w/v) ****JO= Jasmine oil (200 ppm) 
 
Total soluble solids (TSS %):  
 

The present results in Table (5) indicate that total soluble solids content was slightly increased 
by prolonging cold storage duration. Postharvest treatments of green tea alone or in combination with 
jasmine oil maintained a higher TSS compared with other treatments. The effect of interaction 
between different treatments and storage periods cleared that, soluble solids content of date fruits at 
60 days was significantly increased by green tea + jasmine oil in the 1st season and green tea as single 
application during 2nd season compared to   the control treatment.  

In the present study, higher levels of total soluble solids in Zaghlool cultivar fruits treated with 
jasmine oil treatments may be due to protective O2 barrier reduction of oxygen supply on the fruit 
surface that inhibited respiration (Yonemoto et al., 2002). El-Eleryan, 2015 on Washington navel 
orange reported that, treatment of chitosan +green tea gave higher SSC contents than control 
treatment after 60days of cold storage. Gameel, 2012 on Eureka lemon fruits disclosed that, TSS 
content was increased with different jasmine oil treatments during cold storage. Barakat et al., 2015 
reported that, application of jasmine oil alone achieved the highest content of TSS. 



Middle East J. Agric. Res., 6(2): 464-473, 2017 
ISSN: 2077-4605 

470 

Table 5: Effect of some natural extracts treatment on Total soluble solids (TSS %) of date palm fruits cv. 
Zaghloul under cold storage during 2014 and 2015 seasons. 

Treatment 
 (A) 

Total soluble solids (TSS %) 

2014 Season 2015 Season 

Storage period (days) (B) Storage period (days) (B) 

0 15 30 45 60 
Mean 
(A) 

0 15 30 45 60 
Mean 
(A) 

Control* 10.3 10.8 11.07 11.43 10.53 10.83 10.5 10.57 10.87 10.6 10.77 10.65 

GTE** 10.3 10.27 10.63 10.63 10.73 10.52 10.5 10.33 11.03 12.5 12.43 11.35 

FSE*** 10.3 10.5 11.13 11.3 10.87 10.83 10.5 10.37 11.23 11.43 11.07 10.91 

JO**** 10.3 10.3 10.9 11.1 10.97 10.72 10.5 10.4 11.03 11.33 11.13 10.87 

GTE+FSE 10.3 10.33 11.17 11.2 10.97 10.8 10.5 10.63 11.03 11.17 10.8 10.82 

GTE+JO 10.3 10.83 11.13 11.27 11.13 10.94 10.5 10.47 11.2 11.5 10.9 10.91 

JO+FSE 10.3 10.67 11 11.1 10.93 10.81 10.5 10.83 11.17 11.1 11.03 10.92 

GTE+FSE+JO 10.3 10.5 11.03 11.4 11 10.85 10.5 10.6 10.97 11.7 10.97 10.94 

Mean (B) 10.3 10.53 11.01 11.18 10.89 -  10.5 10.53 11.07 11.42 11.14 -  
LSD at 5% A=0.29     B=0.17             AB=0.49 A=0.19      B=0.15      AB=0.42 

*Control=Water only. **GTE = Green tea extract (2% w/v)   *** FSE = Fenugreek seeds extract                      
(0.5% w/v) ****JO= Jasmine oil (200 ppm). 
 

Total acidity (%):  
 

Results in Table (6) cleared that gradual increases in total acidity content were reported as 
storage period advanced and the highest percentage was recorded at the end during the both seasons. 
The highest acidity content of date palm cv. Zaghlool was recorded by combined application of 
fenugreek seeds extract with jasmine oil (0.59) in the 1st season.  

 
Table 6: Effect of some natural extracts treatment on total acidity content (TAC %) of date palm fruits cv. 

Zaghloul under cold storage during 2014 and 2015 seasons. 

Treatment 
 (A) 

Acidity (%)  
2014 Season 2015 Season 

Storage period (days) (B) Storage period (days) (B) 

0 15 30 45 60 
Mean 

(A) 
0 15 30 45 60 

Mean 
(A) 

Control* 0.37 0.37 0.43 0.33 1.27 0.55 0.47 0.40 0.33 0.40 1.37 0.59 

GTE** 0.37 0.40 0.47 0.37 1.20 0.56 0.47 0.40 0.50 0.40 0.90 0.53 

FSE*** 0.37 0.40 0.47 0.40 1.27 0.58 0.47 0.40 0.63 0.40 1.17 0.61 

JO**** 0.37 0.30 0.27 0.33 1.20 0.49 0.47 0.40 0.40 0.40 1.10 0.55 

GTE+FSE 0.37 0.27 0.30 0.40 1.20 0.51 0.47 0.40 0.37 0.43 1.03 0.54 

GTE+JO 0.37 0.37 0.57 0.33 1.23 0.57 0.47 0.43 0.43 0.40 1.03 0.55 

JO+FSE 0.37 0.47 0.47 0.40 1.23 0.59 0.47 0.40 0.40 0.43 1.17 0.57 

GTE+FSE+JO 0.37 0.37 0.47 0.37 1.27 0.57 0.47 0.40 0.50 0.47 1.27 0.62 

Mean (B) 0.37 0.37 0.43 0.37 1.23 -  0.47 0.40 0.45 0.42 1.13 -  

LSD at 5% A=0.05          B=0.04          AB=0.12 A=0.07        B=0.055          AB=0.15 

*Control=Water only. **GTE = Green tea extract (2% w/v)   *** FSE = Fenugreek seeds extract                      
(0.5% w/v) ****JO= Jasmine oil (200 ppm) 

On the contrary, mixture treatment of Green tea 2 % + Fenugreek seeds 0.5% + Jasmine oil 200 
ppm exhibited similar effect in the 2nd season (0.62%). Postharvest treatments of jasmine oil solely or 
in combination with green tea exhibited the lowest acidity content at 45 days of cold storage in the 
two seasons (0.33 and 0.4) respectively, this may be due to attributed to rapid respiration rate of 
spoilage and pathogenic microorganisms after 45days of storage. Organic acids are primary substrates 
for respiration, the reduction in acidity is expected in highly respiring fruits, and coating treatments 
reduce respiration rates and therefore delay the utilization of organic acids during the cold storage 
(Elham and Sawsan, 2013). 

The obtained results are in agreement with El-Eleryan, 2015 on Washington navel orange 
disclosed that, minimum percentage of acidity was found in fruits treated with chitosan+ green tea, 
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and higher TA content was observed in control fruits. On the other hand, Barakat et al., 2015 cleared 
that, Valencia fruits treated with jasmine oil+ salicylic acid had a significant the highest content of 
total acidity comparing with the other treatments. 
 
TSS/Acidity ratio:  
 

TSS/acidity ratio as affected by postharvest treatments on the average under cold storage 
conditions (0±1ºC, with 85-90% RH) during the two seasons are presented in Table (7). By the 
extension of cold storage period, TSS/acidity ratio was increased till 45days and then decreased after 
60 days during both seasons. Jasmine oil treatment raised TSS/acidity ratio to the highest magnitude 
in comparison with the other treatments followed by green tea+ fenugreek seeds extracts at the 1st 
season. However, during the 2nd season, different postharvest treatments did not effect TSS/acidity 
ratio. Interaction results revealed that, fruit treated by Jasmine oil with green tea extract had a higher 
TSS/acidity ratio (34.42) at the 1st season. Meanwhile, green tea extract treatment slowly had a higher 
TSS/acidity ratio (32.69) at 45 days storage throughout 2nd season. 

The current results of postharvest treatments and storage periods effects are confirmed with the 
pervious findings of El-Eleryan, 2015 on Washington navel orange. Who mentioned that, SSC/acid 
ratio was increased gradually by storage periods advanced, and fruits treated with chitosan+ green tea 
had a higher SSC/acid ratio in compared with control fruits. Also, coating fruits of Valencia orange 
with jasmine oil as a single treatment produced higher value of TSS/acidity ratio in compared with the 
other treatments during 2nd season (Barakat et al., 2015). 
 
Table 7: Effect of some natural extracts treatment on TSS/acidity ratio (%) of date palm fruits cv. Zaghloul 

under cold storage during 2014 and 2015 seasons. 

Treatment 
 (A) 

TSS/acidity ratio 

2014 Season 2015 Season 

Storage period (days) (B) Storage period (days) (B) 

0 15 30 45 60 
Mean 

(A) 
0 15 30 45 60 

Mean 
(A) 

Control* 28.6 30.00 25.87 34.06 8.38 25.55 22.6 27.64 33.25 27.51 7.91 23.79 

GTE** 28.6 26.81 23.02 29.61 8.98 23.41 22.6 26.97 22.64 32.69 13.95 23.78 

FSE*** 28.6 27.40 24.12 29.52 8.60 23.65 22.6 26.98 17.84 30.06 9.62 21.43 

JO**** 28.6 37.14 42.39 34.89 9.18 30.27 22.6 27.11 28.84 29.53 10.17 23.66 

GTE+FSE 28.6 40.00 40.25 29.22 9.18 29.45 22.6 27.78 30.64 26.00 10.62 23.53 

GTE+JO 28.6 30.08 19.78 34.42 9.04 24.39 22.6 25.56 26.17 29.99 10.69 23.01 

JO+FSE 28.6 23.08 25.69 29.26 8.88 23.1 22.6 28.21 29.23 25.88 9.67 23.12 

GTE+FSE+JO 28.6 29.08 23.88 31.72 8.73 24.41 22.6 27.82 22.44 27.29 8.67 21.77 

Mean (B) 28.6 30.45 28.12 31.59 8.87  - 22.6 27.26 26.38 28.62 10.16  - 

LSD at 5% A=4.09             B=3.24           AB=9.15 A=ns       B=3.07              AB=8.69 

*Control=Water only. **GTE = Green tea extract (2% w/v)   *** FSE = Fenugreek seeds extract                      
(0.5% w/v) ****JO= Jasmine oil (200 ppm)  

 
Tannins fruit contents (mg/g fw.):  
 

Table (8), clearly indicate that, the storage duration significantly affected fruit tannins content 
of Zaghlool fruits during both seasons. Tannins content was decreased gradually during cold storage 
period compared with the initial time (zero) throughout the both seasons. Treated fruits with green tea 
extract solely had the least content of tannins (1.95mg/g fw.) in the 1st season while jasmine oil as 
solely treatment appeared the same trend in the 2nd season. The interaction effects by green tea extract 
+ jasmine oil treatment at  at 60 days cold storage showed the lowest significant tannins content(1.43 
mg/g fw.) at the1st season. Moreover, during the 2nd season, the lowest significant tannins content 
(1.43 mg/g fw.) at the end of storage periods was recorded by fruits treated with green tea + fenugreek 
seeds extracts in comparison with jasmine oil or mixture solution treatments that exhibited higher 
content (1.70 mg/g fw.). 
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Table 8: Effect of some natural extracts treatment on tannins content (mg/g fw.) of date palm fruits cv. Zaghloul 
under cold storage during 2014 and 2015 seasons. 

Treatment 
 (A) 

Tannins (mg/g fw.) 

2014 Season 2015Season 

Storage period (days) (B) Storage period (days) (B) 

0 15 30 45 60 
Mean 

(A) 
0 15 30 45 60 

Mean 
(A) 

Control* 3.33 2.2 1.23 1.47 1.53 1.95 3.13 2.20 1.30 1.53 1.50 1.93 

GTE** 3.33 2.10 1.30 1.43 1.57 1.95 3.13 2.27 1.30 1.70 1.63 2.01 

FSE*** 3.33 2.03 1.33 1.43 1.67 1.96 3.13 1.97 1.30 1.60 1.63 1.93 

JO**** 3.33 2.07 1.13 1.73 1.67 1.99 3.13 2.03 1.23 1.80 1.70 1.98 

GTE+FSE 3.33 1.80 1.13 1.60 1.63 1.90 3.13 1.93 1.30 1.40 1.43 1.84 

GTE+JO 3.33 1.90 1.40 1.43 1.43 1.90 3.13 2.00 1.30 1.50 1.60 1.91 

JO+FSE 3.33 1.97 1.60 1.33 1.70 1.99 3.13 1.83 1.60 1.70 1.57 1.97 

GTE+FSE+JO 3.33 2.00 1.30 1.40 1.50 1.91 3.13 1.97 1.20 1.50 1.70 1.90 

Mean (B) 3.33 2.01 1.30 1.48 1.59 - 3.13 2.03 1.32 1.59 1.60 -  

LSD at 5% A=ns        B=0.09           AB=0.26 A=0.11  B=0.09        AB=0.24 

*Control=Water only. **GTE = Green tea extract (2% w/v)   *** FSE = Fenugreek seeds extract                      

(0.5% w/v) ****JO= Jasmine oil (200 ppm)  

Conclusion  
 

According to the present investigation, it could be mentioned that the green tea at 2% extract 
and /or jasmine oil (200 ppm) treatments as solely or in combination as natural and safe material were 
the most effective treatments in maintaining the overall quality attributes of date palm (Phoenix 
dactylifera L.) fruits cv. Zaghlool during cold storage at (0oCwith 85-90% RH) for 45 days, whereas 
after 60 days of cold storage none of the used treatments was clearly effective. 
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