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ABSTRACT: The aim of this investigation is to study some pre- and post-

harvesting treatments affecting yield, quality and storability of “Samani” date-

palm fruits. The field experiments were carried out in Al Bousily Research 

Station in El Behira governorate, Egypt in seasons of 2019 1nd 2020.  The effect 

of growth regulators such as: Naphthalene Acetic Acid “NAA” (80 and 90 mg/l 

at hababak stage and 50 and 60 mg/l at the beginning of fruit color break). and 

N-2-chloro-4-pyridyl-N-phenylurea “CPPU” (5 and 10  mg/l at hababak stage 

and 10 and 15 mg/l at the beginning of fruit color break) on yield and physical 

and chemical characteristics were investigated In addition, the effect of dipping 

the fruits in oils such as: lemongrass (0.4 and 0.8 %) and peppermint (4 and 8 

%) and cold-storage durations of zero, 15, 30 and 45 day on physical and 

chemical characteristics (weight loss, total soluble solids content (TSS), acidity, 

TSS/acidity ratio, tannins, chlorophyll and carotene) were evaluated during 

storage period. The best growth regulator which gave the suitable yield and 

physical and chemical characteristics of “Samani” dates was NAA “90 mg/l at 

hababak stage and 60 mg/l at the beginning of fruit color break”. It gave 

“Samani” date-fruits yield of 283.93 – 308.77 kg/tree, bunch weight of 20.74 – 

21.93 kg/bunch, fruit weight of 36.43 – 40.54 g/fruit, fruit volume of 32.16 – 

33.76 cm3,  TSS of 24.62 27.8 %, Acidity of 0.23 – 0.25 %, TSS/Acidity of 

98.16 – 118.77 %, vitamin C of 3.81 – 4.19 mg/100 fw, total sugar of 21.74 – 

23.65 %, tannins of 0.41 – 0.43 %, chlorophyll of 10.14 – 11.17 mg/100 g and 

carotene of 4.08 – 4.45 mg/100 g. The best “Samani” date-palm fruit-quality 

using the optimum growth regulator of  NAA “90 mg/l at hababak stage and 60 

mg/l at the beginning of fruit color break” and fruit dipping on oils of peppermint  

8 % at cold storage conditions of “0 ± 1°C with R. H. 85 – 90 %” for best 

duration of 45 days were:  weight loss of 5.46 – 5.82 %, TSS of 27.4 – 29.5 %, 

acidity of 0.15 %, TSS/Acidity of 182 – 197 %, vitamin C of 2.79 - 2.82 %, total 

sugar of 24.6 – 25.1 %, tannins of 0.15 – 0.16 %, chlorophyll of 5.1 – 6.7 mg/100 

g and carotene of 5.7 – 6.2 mg/100 g in both seasons of 2019 and 2020 .  
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INTRODUCTION 
Date palms are considered one of the oldest trees 

known to ancient people as a source of food. Egypt 

is considered one of the greatest countries in palm-

date production in the world. The total production 

of date fruits in Egypt is about 1.6 million tons/year 

(FAO, 2021). Egypt has many cultivars such as 

“Zaghloul”, “Samani”, “Halaway” and “Hayany” 

which 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 is necessary to market 

demands, to increase the marketing period longer 

than normal season and to obtain a high profit 

(Omaima et al., 2012) and the optimum 

temperature to store the fruits of dates is 0 – 4 oC 

and relative humidity of 85 - 90 % (Al-

Redhaiman, 2005) to be stored for a month 

depending on the cultivar. 

Growth regulators play an important role in 

improving quality and productivity of date palms 

(El-Kosary, 2009) and other fruit species (Agusti 

et al., 2003 and Davis, 2004) probably by 

increasing cell division and elongation.  The 

application of NAA during Kimri stage cause an 

increase  in  fruit  size  of  Zahdi and Sayer cv. 

(Mohammed and Shabana, 1980). GA 

application on Barhee‟ at 50, 100 and 150 ppm at 

15 - 16 weeks following pollination increased fruit 

weight and fruit length and delayed fruit ripening 

(Awad and Al-Qurashi, 2012). Also, GA3 spray 

on Samani and Zaghloul dates at 4 weeks after 

pollination increased bunch weight, weights of 

fruit and seed (El-Kosary, 2009). Ethrel 

http://www.jaar.alexu.edu.eg/
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http://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
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application at hababouk and at the end of Kimri 

stage increased fruit weight, length, and diameter 

and advanced fruit ripening date of Sokary‟ dates 

(Kassem et al., 2012). Cold storage delayed fruit 

ripening and extend the shelf life of Barhee‟ dates 

compared with store at ambient condition (Al-

Obeed, 2010). Pre-harvest spray of gibberellic 

acid, naphthalene acetic acid, benzyl adenine and 

salicylic acid each at 50 or 100 ppm reduced rutab 

percent, weight loss and delayed fruit maturation 

and ripening of Barhee‟ dates during cold storage 

(Mohammed et al., 2014). Also, Khalil (2015) 

found that NAA had higher bunch weight followed 

by GA3 and ethrel. 

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 theirpolymeric 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). In 

same trend, Zaki et al. (2017) concluded 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. Zaghloul during cold storage at (0 0C with 

85 – 90 % RH) for 45 days, whereas after 60 days 

of cold storage none of the used treatments was 

clearly effective. 

Cold storage delayed fruit ripening and extend the 

shelf life of „Barhee‟ dates compared with store at 

ambient condition (Al-Obeed, 2010). On the 

otherwise, Shamim et al. (2013) studied the effect 

of hot water with temperatures of 40, 50 and 60 oC 

on fruit quality during storing ripened dates at 30 ± 

50 oC for 3 months.. It concluded that optimum 

hot-water temperature was 50 oC which gave 

firmness values of 2.3 and 1.8 N/cm2 and TSS 

values of 62.98 and 54.39 for “Hilawi” and “Khud 

Ravi” date-palm cultivars respectively. In addition, 

Zaki et al. (2017) studied the effect of cold-storage 

period on “Zaghloul” date-palm fruits quality and 

found that loss weight-loss values were 0, 15.89, 

17.04, 23.87 and 28.08 %, decay values were 

0,14.25, 20.14, 21.79 and 37.37 %, firmness values 

of 17.5, 17.0, 16.73, 14.8 and 12.33 lb/inch2, TSS 

values of 10.3, 10.8, 11.07, 11.43 and 10.53 % , 

acidity values of 0.37, 0.37, 0.43, 0.33 and 1.27 and 

tannins values of 3.33, 2.2, 1.23, 1.47 and 1.53 

mg/g for cold-durations of 0, 15, 30, 45 days 

respectively at season of 2015  In the same line, El-

Dengawy  et al. (2018) studied the effect of cold-

storage period on “Hyany” date-palm fruits quality 

and found that loss weight-loss values were 1.38, 

1.81, 3.08 and 1.40 %, decay values were 0, 0, 0 

and 56.7 %, firmness values of 16.4, 16.3, 13.6 and 

10.4 lb/inch2 and TSS values of 30.1, 37.8, 38.5 

and 40.0 % and for cold-durations of 0, 15, 30, 45 

days respectively. Also, Yehia and Zaki (2020) 

studied the effect of a mechanical pollination on 

quality of "Zaghloul" Date-palm fruits during cold 

storage. They concluded that the best “Zaghloul” 

date-palm fruit-quality using the tested pollination-

machine at best postharvest treatments conditions 

at cold storage conditions of 0 ± 1°C with R. H. 85 

– 90 % cold-storage duration of 45 days were: 

weight loss of 4.7–5.2 %, decay of 20.5 – 20.6 %, 

fruit firmness of 14.1–14.4 mg/cm , TSS of 12.4 – 

12.7 %, acidity of 0.24 – 0.37 %, TSS/Acidity ratio 

of 52.92 – 33.51 and tannins of 1.44 - 1.51 mg/g 

for seasons of 2018 and 2019. Therefore, the 

objectives of present investigation are: 

1-  To study the effect of Naphthalene Acetic 

Acid “NAA” and N-2-chloro-4-pyridyl-N-

phenylurea “CPPU” growth regulators on 

number of bunches per tree, bunch weight, 

fruit mass and some chemical properties of 

fruits for “Samani” date-palm. 

2- To study the effect of dipping the fruits in 

natural safe alternatives postharvest 

treatments such as lemongrass and 

peppermint oils for improving the 

storability and quality of date palm fruits 

during cold storage, as well as marketing 

period of the “Samani” date-palm variety. 

 

MATERIALS AND METHODS 

Experimental soil and palm conditions:  

The field experiments were carried out in Al 

Bousily Research Station in El Behira governorate, 

Egypt to study the effect of some pre-harvest 

spraying treatments on yield, fruit quality and 

extending storage life of Samani date palm fruits in 

2019 and 2020 seasons.  The conditions of the 

selected 15 tested trees are as  follows: (a) soil type: 

clay, (b) palm tree variety: “Samani”, (c) trees 

spacing: 6 m,  (d) rows spacing: 6 m, (e) palm tree 

height: about 8 m, (f) Number of bunches per tree: 

10 - 14 bunch/tree.  

Spraying with tested growth-regulators was carried 

out for 12 trees from each treatment as follows: the 

first application  at hababak stage in June and the 
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second application in the beginning of fruit color 

break in September. 

Experiments setup: 

At pre-harvesting. 

This study was conducted to investigate the effects 

of Naphthalene Acetic Acid (NAA) and N-2-

chloro-4-pyridyl-N-phenylurea (CPPU) on the 

growth and quality development of palm tree 

fruits. This date palm trees were sprayed with this 

following treatment. The pre-harvest growth 

regulator treatments using 15 trees (5 treatments x 

3 replicates) were designed as completely 

randomized design as follows: 

T1:   Control "Water Only". 

T2:   NAA (80 mg/l at hababak stage and 50 mg/l 

at the beginning of fruit color break).  

T3:   NAA (90 mg/l at hababak stage and 60 mg/l 

at the beginning of fruit color break). 

T4:   CPPU (5 mg/l at hababak stage and 10 mg/l 

at the beginning of fruit color break). 

T5:   CPPU (10 mg/l at hababak stage and 15 mg/l 

at the beginning of fruit color break). 

 

At post harvesting. 

The present study was conducted to investigate the 

effects of dipping the fruits storability in oils such 

as: lemongrass (0.4 and 0.8 %) and peppermint (4 

and 8 %) on quality of palm tree fruits. The post 

harvesting treatments interacted with the previous 

five pre-harvesting treatments using 20 carton 

boxes were designed as two-factorial design for 

post harvesting treatments with 3 replicates as 

follows: 

T6:   T2 without dipping the fruits in essential oils. 

T7:   T3 without dipping the fruits in essential oils 

T8:   T4 without dipping the fruits in essential oils 

T9:   T5 without dipping the fruits in essential oils 

T10: T2 + dipping the fruits in lemongrass oil at 

0.4%.   

T11: T2 + dipping the fruits in lemongrass oil at 

0.8%.   

T12: T2 + dipping the fruits in peppermint oil at 

4%.   

T13: T2 + dipping the fruits in peppermint oil at 

8%.   

T14: T3 + dipping the fruits in lemongrass oil at 

0.4%.   

T15: T3 + dipping the fruits in lemongrass oil at 

0.8%.   

T16: T3 + dipping the fruits in peppermint oil at 

4%.   

T17: T3 + dipping the fruits in peppermint oil at 

8%.  

T18: T4 + dipping the fruits in lemongrass oil at 

0.4%. 

T19: T4 + dipping the fruits in lemongrass oil at 

0.8%.  

T20: T4 + dipping the fruits in peppermint oil at 

4%.   

T21: T4 + dipping the fruits in peppermint oil at 

8%.   

T22: T5 + dipping the fruits in lemongrass oil at 

0.4%. 

T23: T5 + dipping the fruits in lemongrass oil at 

0.8%.   

T24: T5 + dipping the fruits in peppermint oil at 

4%.   

T25: T5 + dipping the fruits in peppermint oil at 

8%.   

Cold-storage conditions: Date palm fruits cv. 

“Samani” were harvested at the end of September 

during two successive seasons of 2019 and 2020. 

Fruits were harvested at repining stage. Harvested 

fruits were uniform in size, appearance, free from 

visible physical and pathological defects. 

Harvested fruits were transferred to the laboratory 

for further treatments at the same day of harvest. 

Fruits sampled randomly from each tree were 

thoroughly washed with tap water only and left to 

air dry completely. The fruits then packed in carton 

boxes with size about 5 kg and stored at 0 ± 1 °C 

with 85 - 90 % relative humidity. Cold-storage 

durations of 0, 15, 30 and 45 were tested.  Ten 

fruits from each carton box were used for weight 

loss determination every 15 days during the storage 

periods. Ten fruits were also, taken from the carton 

box every 15 days for the determination of physical 

and chemical fruit properties. 

The studied characters: 

Pre-harvesting measurements: 

Physical properties: “Samani” fruit-yield (kg), 

bunch weight (kg) and fruit weight (g) were 

measured using tested growth regulators. 

Chemical properties: “TSS”, Acidity, 

“TSS/acidity”, total sugar, vitamin C, tannins, 

Chlorophyll and carotene for “Samani” date-fruits 

were determined. 

Cold-storage measurements:  

1- Weight loss (%): Fruits were weighed before 

and after an interval of 15 days for a total cold-

storage period of 45 days. The fruit weight loss 

percent was calculated by the following equation 

(Vicente et al., 2003): 

Fruit weight loss, % = (W1 – W2) x100 / W1 

Where: W1= weight of sample at first interval, and 

W1= weight of sample at second interval. 

2- Total soluble solids (TSS) percent: Total 

soluble solids percent (TSS, %) was measured for 

tested date-palm fruit juice using digital hand 

refractometer (Model Palette, PR-32, Atago).. 

3- Acidity percent: Total acidity-percent was 

expressed as malic acid and determined by titrating 

5 ml juice with 0.1 N sodium hydroxide using 

phenolphthalein as an indicator. 

4- Total soluble solids / Total acidity ratio: was 

calculated by dividing TSS (%) by total acidity 

(%), as the methods described by A.O.A.C., 

(2000). 
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5- Vitamin C: The ascorbic acid content of the 

juice was determined by titration with 2, 6 dichloro 

phenol-indo-phenol (A.O.A.C., 2000) and 

calculated as (mg/100 ml juice). 

6- Total sugar: Total sugar percentage were 

determined according to the method of Malik and 

Singh (1980). 

7- Total tannins content: Total tannins were 

estimated as mg per g fresh weight due to the 

method described by A.O.A.C., (2000). 

8- Carotene and total chlorophyll contents: 

Carotenoids and total chlorophyll contents 

(mg/100 g peel fresh weight) were achieved by the 

method of Moran and Porath (1980), as 80 % 

acetone extract was colorimetrically assayed at 440 

nm for caroteneand 650 nm for total chlorophyll 

using a Spectrophotometer.  

Statistical analysis: Data of the present study were 

subjected to the analysis of variance test (ANOVA) 

as completely randomized design for pre-

harvesting treatments and two factorial design  for 

post harvesting treatments. ANOVA and least 

significant differences (LSD) at the 5 % level of 

probability were calculated using a computer 

program “SAS” (SAS, 2000) version 8.02. 

 

RESULTS AND DISCUSSION 

A. Pre-harvesting results: 

1. Effect of growth-regulators “NAA” and 

“CPPU”) on bunch weight, fruit weight, length, 

diameter and volume.  

Tables (1) and (2) show the effect of growth-

regulators “NAA” and “CPPU” on “Samani” date-

fruit yield, bunch weight, fruit weight, length, 

diameter and volume for 2019 and 2020 seasons. 

The “Samani” dare-palm fruit yield, bunch weight, 

fruit weight, length, diameter and volume 

significantly increased by increasing “NAA” and 

“CPPU” concentrations compared with control 

treatment (without growth regulator). It was found 

that the tested second season of 2020 Samani 

values higher than the first season of 2019 for all 

measurements. 

Results revealed that by increasing “NAA” from 

50 to 60 mg/l “Samani” yield increased from 

274.03 to 283.93 and from 300.44 to 308.77 

kg/tree, bunch weight increased from 20.12 to 

20.74 and from 21.93 to 21.93 kg, fruit weight 

increased from 36.48 to 40.54 and from 33.59 to 

36.43 g, fruit length increased from 4.56 to 5.06 

and from 4.34 to 4.86 cm, fruit diameter increased 

from 3.24 and  3.41 and from 3.12 to 3.32 cm and 

fruit volume increased from 31.63 to 33.76 and 

from 30.14 to 32.16 cm3  in the two studied seasons 

of 2019 and 2020 respectively. 

The results showed that the “Samani” date-palm 

trees treated with “NAA” gave the maximum of 

average yield of 291.79 kg/tree, bunch weight of 

21.8 kg/bunch, fruit weight of 36.76 g/fruit and 

volume of and 31.93 cm3. Meanwhile, “CPPU” 

treatment gave the average yield of 269.47 kg/tree, 

bunch weight of 20.39 kg/bunch, fruit weight of 

32.41 g/fruit and volume of and 28.93 cm3 in both 

seasons. 

The increase in yield obtained by the mentioned 

substances might be due to the fact that they also 

increased fruit and bunch weight in this study. A 

similar increase in the yield by different GA3 and 

CPPU sprays was recorded by (Rizk-Alla and 

Meshrake, 2006). The role of exogenous applied 

polyamines in increasing tree yield was previously 

stated by (Melouk, 2007). The pre-harvest 

application of all growth regulators had positive 

influences in increasing fruit weight, diameter, 

length and volume of “Samani” date. Also, the 

growth regulators retarded fruit green color break 

of “Samani” dates. This increment in fruit physical 

characteristics was also reported by numerous 
 

Table 1: Effect of growth-regulators “NAA” and “CPPU” on “Samani” date-fruit yield, 

bunch weight and fruit weight in 2019 and 2020 seasons. 

Growth regulators 

(GR) 

Yield (kg/tree) Bunch Weight (kg) Fruit Weight (g) 

2019 2020 2019 2020 2019 2020 

Control 204.57 216.48 17.47 19.04 26.04 23.32 

NAA c1 274.03 300.44 20.12 21.93 36.48 33.59 

NAA c2 283.93 308.77 20.74 21.93 40.54 36.43 

CPPU c1 257.28 271.54 19.64 20.92 32.26 29.23 

CPPU c2 263.80 285.27 19.79 21.21 36.17 31.98 

Mean 269.76 291.51 20.07 21.50 36.36 32.81 

0.05LSD  2.62 9.58 0.34 0.36 0.89 1.33 
Control: Control "Water". 

NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 

CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).  
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Table 2: Effect of growth-regulators “NAA” and “CPPU” on “Samani” date-fruit length, 

diameter and volume in 2019 and 2020 seasons. 
Growth 

regulators 

(GR) 

Length (cm) Diameter (cm) )3Volume (cm 

2019 2020 2019 2020 2019 2020 

Control 3.11 3.00 2.56 2.45 24.01 22.86 

NAA c1 4.56 4.34 3.24 3.12 31.65 30.14 

NAA c2 5.06 4.86 3.41 3.32 33.76 32.16 

CPPU c1 3.65 3.47 2.91 2.79 28.48 27.36 

CPPU c2 4.05 3.86 3.07 2.93 30.38 29.49 

Mean 4.33 4.13 3.16 3.04 31.07 29.79 

LSD at 0.05 0.038 0.10 0.009 0.061 1.02 1.18 
 

Control: Control "Water". 

NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 

CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).  

 

researchers working on different fruit species 

(Aljuburi et al., 2000; Stern et al., 2006; 

Aboutalebi and Beharoznam, 2006; Kassem et 

al., 2011). The improvement in fruit physical 

properties as a result of the different sprayed 

growth regulators might be due to their influence 

in enlarging cell size and enhancing the strength of 

carbohydrate sink, thus increasing fruit size and 

weight. In this way, Kuiper (1993) suggested that 

sink strength is established and regulated by plant 

growth regulators which stimulate transport of 

nutrients through the phloem, modify the strength 

of the sink by stimulating fruit growth and increase 

the ability for sugar unloading from the phloem. 

They may also act on metabolism and 

compartmentalization of sugar and its metabolites 

(Brenner and Cheikh, 1995). CPPU has been 

reported to stimulate both cell division and cell 

elongation resulting in fruit size increase when 

applied shortly after fruit set (Dokoozlain, 2000). 

The increase in yield obtained by the mentioned 

substances might be due to the fact that they also 

increased fruit and bunch weight in this present 

study. A similar increase in the yield by different 

GA3 and CPPU sprays was recorded by (Rizk-

Alla and Meshrake, 2006). CPPU spray was 

found to delay chlorophyll breakdown and fruit 

aging (Yuan et al., 2004). CPPU treatments also 

noticeably delayed maturity (Zai-xin and Yong-

ling, 2005). 

2. Effect of growth-regulators “NAA” and 

“CPPU”) on “Samani” palm-date fruit 

chemical properties.  

Tables (3) and (4) show the effect of 

growth-regulators “NAA” and “CPPU” on “TSS”, 

Acid, “TSS/Acid”, vitamin C percent, total sugar, 

tenines percent, chlorophyll and carotine of 

Samani” date-fruits for 2019 and 2020 seasons.  

 2.1. Total soluble solids (TSS). 

Table (3) shows that total soluble solids 

(TSS) of Samani” date-fruits significantly 

increased by increasing concentration of “NAA” 

and “CPPU” growth regulators compared with 

control treatment (without growth regulators) in 

the  two seasons.. 

It was found that total soluble solids (TSS) of 

Samani” date-fruits increased by all sprayed 

growth regulators NAA, CPPU as compared with 

the control treatment in both seasons. There was no 

significant difference between NAA and CPPU. 

The maximum total soluble solids (TSS) values of 

28.15 and 25.92 % were obtained using CPPU c2:  

(10 mg/l at hababak stage and 15 mg/l at the 

beginning of fruit color break) in the first and 

second seasons respectively. Meanwhile, the 

minimum fruit TSS values of 22.48 and 20.45 % 

were obtained using control treatment (without 

growth regulators) at first and second seasons of 

2019 and 2020, respectively. 
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Table 3: Effect of growth-regulators “NAA” and “CPPU” on “TSS”, Acidity, 

“TSS/Acidity” and vitamin C percent of Samani” date-fruits in 2019 and 2020 

seasons. 

Growth 

regulators 

(GR) 

TSS (%) Acidity (%) 
TSS/Acidity 

(ratio) 

Vitamin C 

(mg/100 fw) 

2019 2020 2019 2020 2019 2020 2019 2020 

Control 22.48 20.45 0.28 0.31 79.70 65.91 3.17 2.81 

NAA c1 25.33 23.45 0.24 0.27 104.24 87.72 3.86 3.51 

NAA c2 27.08 24.62 0.23 0.25 118.77 98.16 4.19 3.81 

CPPU c1 24.37 22.41 0.27 0.30 90.26 75.46 3.47 3.19 

CPPU c2 28.15 25.92 0.25 0.27 114.41 95.79 3.77 3.47 

Mean 26.23 24.10 0.25 0.27 106.92 89.28 3.82 3.50 

LSD at 0.05 0.58 0.63 0.02 0.02 6.79 17.65 0.077 0.08 
Control: Control "Water". 

NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 

CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break). 

 

The increase of fruit TSS using CPUU and NAA 

application comparing to control treatment (without 

growth regulators) may be due to their influence in 

delayed fruit ripening process. Dhillon and Mahajan 

(2011) found that higher sugars and soluble solids during 

ripening could be due to analysis of organic compounds 

and starch in ethephon-treated fruits. These results 

confirm those of (Moustafa and Seif, 1996, Aljuburi et 

al., 2000), Awad and Al-Qurashi (2012) Al-Obeed 

(2010). The increase in TSS concentration by GA3, 

NAA and ethrel application is previously stated by 

(Aljuburi et al., 2001, Marzouk and Kassem, 2011, 

Awad and Al-Qurashi, 2012 and Kassem et al., 2012). 

Bakr et al. (2007) found that Samani and Zaghloul fruit 

contents of TSS, total soluble sugars, reducing and non-

reducing sugars were increased and by NAA application 

and 100 ppm of NAA gave the highest content of TSS in 

Samani and Zaghloul fruit followed by 150, 50 ppm 

NAA and control treatment. Also, Abd El-Kader et al. 

(2008) found that spraying Zaghloul date-palm by NAA 

with different concentrations significantly increased 

total soluble solids. Choudhary et al. (2018) found that 

by increasing GA3 concentration from 50 to 200 ppm the 

TSS increased from 32.04 to 39.78 % for Barhee date-

palm. 

 2.2. Acidity. 

Table (3) shows that the acidity percent of Samani” date-

fruits significantly decreased using all sprayed growth 

regulators NAA, CPPU treatment as compared with the 

control treatment in both seasons. The Acidity decreased 

by increasing tested growth-regulators concentration. 

There is no significant difference between “NAA” and 

“CPPU”. The acidity percent for control, “NAA” and 

“CPPU” treatments were 0.28 – 0.31, 0.23 – 0.27, 0.25 

– 0.30 % for all tested growth-regulator concentrations 

and both seasons. 

The decrease of fruit acidity using CPUU and NAA 

application comparing to control treatment (without 

growth regulators) may be due to their influence in 

delayed fruit ripening process.  Spraying CPUU and 

NAA in this study increased ethylene content in the fruit, 

accelerate fruit maturing and ripening processes. The 

above mentioned results are in harmony with those 

obtained by (Ashour et al., 2018) who included that 

spraying GA3 at 100 ppm, 6-benzylaminopurine (BAP) 

at 100 ppm, Boric acid at 250 ppm and their mixture on 

“Barhee” date-palm significantly decreased acidity. On 

the other hand, Ghazzawy (2013) found that the 

application of GA3 decreased TSS % and delayed fruit 

maturation slightly. Choudhary et al. (2018) found that 

by increasing GA3 concentration from 50 to 200 ppm 

acidity decreased from 0.33 to 0.22 % for Barhee date-

palm.  

2.3. “TSS/Acidity”. 

Table (3) shows that the “TSS/Acidity” ratio 

significantly increased using NAA, CPPU as compared 

with the control treatment in both tested seasons. Also, 

“TSS/Acidity” ratio increased by increasing NAA, 

CPPU concentration. It was found the first season of 

2019 gave “TSS/Acidity” values more than the second 

season of 2020 for all growth regulators treatments. The 

“TSS/Acidity” for control, “NAA” and “CPPU” 

treatments were 65.91 – 79.70, 87.72 – 118.77, and 

75.46 – 114.41 for all tested growth-regulator 

concentrations in both seasons. 

2.4. Vitamin C. 

Table (3) shows that vitamin C of “Samani” date-fruits 

significantly increased using NAA, CPPU as compared 

with the control treatment in both tested seasons. Also, 

vitamin C increased by increasing NAA and  CPPU 

concentration. It was found that the first season of 2019 

gave vitamin C values higher than the second season of 

2020 for all growth-regulator treatments. For growth-

regulator treatments, the maximum values of vitamin C 

of 4.19 and 3.81 % were obtained using NAA “90 mg/l 

at “hababak” stage and 60 mg/l at the beginning of fruit 

color break” during 2019 and 2020 seasons, 

respectively.  Meanwhile, the minimum values of 

vitamin C of 3.47 and 3.19 % obtained using CPPU (5 

mg/l at “hababak” stage and 10 mg/l at the beginning of 

fruit color break) in 2019 and 2020 seasons, respectively. 

Also, for control treatment (without growth regulator), 

vitamin C values were 3.17 and 2.81 % in both seasons, 

respectively.  

2.5. Total-sugar percent. 

Results in table (4) show that total-sugar percent of 

Samani” date-fruits significantly increased using NAA 

and CPPU as compared with the control treatment in 

both tested seasons. Also, total-sugar percent increased 

by increasing NAA and CPPU concentration in both 

tested seasons. It was found the tested first season of 

2019 gave total-sugar percent values higher than the 
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second season of 2020 for all growth-regulator 

treatments. The total-sugar percent for control, “NAA” 

and “CPPU” treatments were 15.79 – 17.34, 19.87 – 

23.65, 17.91 – 21.29 % at all tested growth-regulator 

concentrations in both seasons. 

The results are in harmony with those reported by Bakr 

et al. (2007) who found that Samani and Zaghloul fruit 

contents of TSS, total soluble sugars, reducing and non-

reducing sugars were increased by spraying 100 ppm of 

NAA It was found that on date palms spraying GA3 at 

150 ppm increased total sugars percentage (Ahmed et 

al., 2010, Mostafa, 2015 and Merwad et al., 2015).  Also, 

Abd El-Kader et al. (2008) found that spraying Zaghloul 

date-palm by NAA with different concentrations 

significantly increased total sugar-content. 

Table 4: Effect of growth-regulators “NAA” and “CPPU” on total sugar, tannins percent, 

chlorophyll and carotene concentration of Samani” date-fruits in 2019 and 2020 

seasons. 

Growth 

regulators 

(GR) 

Total sugar (%) Tanines (%) 
Chlorophyll 

(mg/100g) 

Carotine 

(mg/100g) 

2019 2020 2019 2020 2019 2020 2019 2020 

Control 17.34 15.79 0.62 0.65 6.94 7.80 4.80 4.59 

NAA c1 21.90 19.87 0.45 0.48 9.50 10.54 4.19 3.84 

NAA c2 23.65 21.74 0.41 0.43 10.14 11.17 4.45 4.08 

CPPU c1 19.70 17.91 0.56 0.59 8.88 9.71 3.36 3.11 

CPPU c2 21.29 19.42 0.51 0.53 9.29 10.22 3.53 3.25 

Mean 21.64 19.74 0.48 0.51 9.45 10.41 3.88 3.57 

LSD at 0.05 0.97 0.81 0.013 0.023 0.36 0.37 0.19 0.37 

Control: Control "Water". 

NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 
CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).  

2.6. Tannins percent. 

Results in table (4) show that tannins of 

“Samani” date-fruits significantly decreased using 

NAA and CPPU as compared with the control 

treatment in both tested seasons. Also, tannins 

decreased by increasing NAA and CPPU 

concentration. It was found that the second season 

of 2020 gave tanines values higher than the first 

season of 2019 for all growth-regulator treatments. 

For growth-regulator treatments, the maximum 

values of tannins of 0.56 and 0.59 % were obtained 

using CPPU (5 mg/l at hababak stage and 10 mg/l 

at the beginning of fruit color break) in 2019 and 

2020 seasons, respectively.  Meanwhile, the 

minimum values of tannins of 0.41 and 0.43 % 

obtained using NAA (90 mg/l at hababak stage and 

60 mg/l at the beginning of fruit color break) in 

2019 and 2020 seasons, respectively. Also, for 

control treatment (without growth regulator), 

tannins values were 0.62 and 0.65 % in both 

seasons, respectively.  

In the present study, the increase in 

soluble tannins concentrations in fruits decreased 

using CPUU and NAA application might be due to 

their influence in delayed fruit ripening process. 

The results is similar to the results obtained by Abd 

El-Kader et al. (2008) who  found that spraying 

Zaghloul date-palm by NAA that significant 

reduced tannins content was observed at 40 and 50 

ppm NAA treatments than the control in both 

seasons. 

2.7. Chlorophyll content. 

Results in table (4) show that chlorophyll 

of Samani” date-fruits significantly increased 

using NAA and CPPU as compared with the 

control treatment in both tested seasons. Also, 

chlorophyll increased by increasing NAA and 

CPPU concentration in both tested seasons. It was 

found that the second season of 2020 gave 

chlorophyll values higher than the first season of 

2019 for all growth-regulator treatments. The 

chlorophyll for control, “NAA” and “CPPU” 

treatments were 6.94 – 7.80, 9.50 – 11.17 and 8.88 

– 10.22 mg/100 g for all tested growth-regulator 

concentrations in both seasons. 

The increasing of fruit chlorophyll using 

CPUU and NAA application comparing to control 

treatment (without growth regulators) may be due 

to their influence in delayed fruit ripening process 

as mentioned before (Moustafa and Seif, 1996; 

Aljuburi et al., 2000) working on date palm. The 

results is in harmony with (Kassem et al., 2012) 

who studied spraying  Sokary date palm growing 

in Riyadh area, Saudi Arabia by NAA, GA3, 

CPPU, Put and SA substances increased 

significantly chlorophyll with all treatments 

(except Eth) during both seasons.  

 2.8. Carotene. 

Results in table (4) show that carotene of 

Samani” date-fruits significantly decreased using 

NAA and CPPU as compared with the control 

treatment in both tested seasons. Also, carotene 

increased by increasing NAA and CPPU 

concentration in both tested seasons. It was found 

that the first season of 2019 gave carotene values 

higher than the second season of 2020 for all 

growth-regulator treatments. The carotene for 

control, “NAA” and “CPPU” treatments were 4.59 
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- 4.80, 3.84 – 4.45 and 3.11 – 3.53 mg/100 g for all 

tested growth-regulator concentrations in both 

seasons as compared with the water sprayed 

control.  

The results is in harmony with (Kassem 

et al., 2012) who studied spraying  Sokary date 

palm growing in Riyadh area, Saudi Arabia by 

NAA, GA3, CPPU, Put and SA substances and 

found that the fruit carotene content decreased at 

rutab stage in both seasons as compared with the 

water sprayed control and Eth. No significant 

differences were obtained between NAA, CPPU, 

Put and SA during both seasons. 

B. Cold-storage (Post harvesting) results: 

Effect of Naphthalene Acetic Acid 

“NAA” and N-2-chloro-4-pyridyl-N-phenylurea 

“CPPU” growth-regulators, dipping in lemongrass 

and peppermint oils and cold-storage duration on 

fruit weight and some chemical properties of fruits 

for “Samani” date: 

1. Effect of “NAA” and “CPPU” growth-

regulators, dipping fruits in oils and cold-

storage duration on fruit-weight loss. 

Table (5) shows the effect of growth-

regulators “NAA” and “CPPU” dipping in oils and 

cold-storage duration on fruit weight for “Samani” 

dates: in 2019 and 2020 seasons. The fruit-weight 

loss of Samani” date-fruits significantly decreased 

using NAA, CPPU, “NAA + lemongrass oil”, 

“NAA + peppermint oil”, “CPPU + lemongrass 

oil”, and CPPU + peppermint oil”  as compared 

with the control treatment at all tested 

concentrations, cold-storage durations and 

seasons. Also, fruit-weight loss decreased by 

increasing NAA, CPPU, lemongrass and 

peppermint oil concentrations at all tested cold-

storage durations and seasons. The fruit-weight 

loss of Samani” date-fruits significantly increased 

by increasing cold-storage duration at all tested 

growth-regulators, oils and seasons.  

Results revealed that the maximum fruit-

weight losses of 8.23 and 8.51  % were obtained 

using “Water + CPPU c1” treatment (washing 

“Samani” date-fruits by water  treated pre-

harvesting with 5 mg/l at hababak stage and 10 

mg/l at the beginning of fruit color break)  and 

cold-storage duration of 45 days in 2019 and 2020 

seasons respectively.. Meanwhile, the minimum 

fruit losses of 2.64 and 2.96 % were obtained using 

“NAA c2 + lemongrass 0.8 %” (NAA 90 mg/l at 

hababak stage and 60 mg/l at the beginning of fruit 

color break + fruit dipping in lemon grass oil) and 

cold-storage duration of 15 days for 2019 and 2020 

seasons respectively. 

Weight loss is an important factor that 

limits postharvest fruit storage life (Adato and 

Gazit, 1974). In the present study, NAA and 

CPUU decreased weight loss, this is in contrast to 

what observed by Mohamed et al. (2014) who 

found that weight loss of “Barhee” dates was 

significantly higher at 50 and 100 ppm of GA3 and 

NAA compared to control. The reduction of weight 

loss might be due to the effect of sprayed 

substances on maintaining and slowing down 

water loss (Lester and Grusak, 2004, Mahajan 

and Dhatt, 2004). 

2. Effect of cold-storage duration, growth-

regulators “NAA” and “CPPU”, dipping in 

lemongrass and  peppermint oils on some 

fruit chemical properties.  

2.1. “TSS” percent. 

Table (6) shows the effect of growth-

regulators “NAA” and “CPPU” dipping in oils and 

cold-storage duration on “TSS” percent for 

“Samani” date-fruits in 2019 and 2020 seasons. 

The TSS percent of Samani” date-fruits 

significantly increased using NAA, CPPU, “NAA 

+ lemongrass oil”, “NAA + peppermint oil”, 

“CPPU + lemongrass oil”, “CPPU + peppermint 

oil”  as compared with the control treatment 

(Without growth regulators and without dipping in 

oils) at all tested concentrations, cold-storage 

durations and seasons.  

Also, “TSS” percent increased by 

increasing NAA, CPPU and peppermint, and  by 

decreasing , lemongrass oil concentrations at all 

tested cold-storage durations and seasons. The 

“TSS” percent of Samani” date-fruits significantly 

increased by increasing cold-storage duration at all 

tested growth-regulators, oils and seasons.  

Data show that the average values of 

“TSS” were 21.2 – 23.2, 23.2 – 24.9, 24.6 – 26.4, 

23.0 – 25.2 and 25.1 – 26.9 % for control treatment 

(without growth regulator), NAA c1 “80 mg/l at 

hababak stage and 50 mg/l at the beginning of fruit 

color break”, NAA c2“90  
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Table 5: Effect of growth-regulators “NAA” and “CPPU” dipping fruits in oils and cold-

storage duration on fruit weight-loss percent of “Samani” dates in 2019 and 2020 

seasons.  

A- Growth regulators 

(GR) 

Weight loss, %. 

2019 2020 

B- Cold-storage duration, (day). 

0 15 30 45 Mean 

(B) 

0 15 30 45 Mean 

(B) 

Control (Water) 0 4.06 6.07 9.05 4.79 0 5.17 6.15 7.06 4.59 

Water + NAA c1 0 3.80 4.75 6.43 3.76 0 4.30 5.66 7.07 4.28 

Water + NAA c2 0 3.46 4.13 5.25 3.20 0 3.89 5.11 6.03 3.74 

Water + CPPU c1 0 4.33 5.98 8.23 4.67 0 4.91 6.89 8.51 5.13 

Water + CPPU c2 0 3.76 4.86 6.55 3.73 0 4.26 5.79 7.14 4.23 

NAA c1 + lemongrass 0.4 % 0 3.04 3.89 5.10 3.01 0 3.44 4.64 5.61 3.42 

NAA c1 + lemongrass 0.8 % 0 2.95 3.61 4.71 2.82 0 3.31 4.37 5.28 3.24 

NAA c1 + peppermint  4 % 0 3.26 4.41 5.94 3.40 0 3.69 5.07 6.29 3.76 

NAA c1 + peppermint  8 % 0 3.30 4.44 6.09 3.46 0 3.84 5.35 6.64 3.96 

NAA c2 + lemongrass 0.4 % 0 2.81 3.33 4.23 2.60 0 3.16 4.12 4.86 3.04 

NAA c2 + lemongrass 0.8 % 0 2.64 2.88 3.51 2.26 0 2.96 3.73 4.31 2.75 

NAA c2 + peppermint  4 % 0 2.93 3.54 4.89 2.84 0 3.28 4.34 5.20 3.21 

NAA c2 + peppermint  8 % 0 3.19 4.06 5.46 3.18 0 3.57 4.77 5.82 3.54 

CPPU c1 + lemongrass 0.4 % 0 3.44 4.78 6.64 3.71 0 3.90 5.51 6.86 4.07 

CPPU c1 + lemongrass 0.8 % 0 3.36 4.48 6.14 3.49 0 3.71 5.16 6.38 3.81 

CPPU c1 + peppermint  4 % 0 3.57 5.10 7.18 3.96 0 4.18 5.94 7.48 4.40 

CPPU c1 + peppermint  8 % 0 3.80 5.64 8.05 4.37 0 4.31 6.35 7.99 4.66 

CPPU c2 + lemongrass 0.4 % 0 3.08 3.92 5.24 3.06 0 3.49 4.67 5.71 3.47 

CPPU c2 + lemongrass 0.8 % 0 2.96 3.60 4.72 2.82 0 3.30 4.38 5.25 3.23 

CPPU c2 + peppermint  4 % 0 3.25 4.33 5.89 3.37 0 3.67 5.08 6.24 3.75 

CPPU c2 + peppermint  8 % 0 3.40 4.70 6.50 3.65 0 3.86 5.44 6.72 4.00 

Mean (A) 0 3.32 4.32 5.84   0 3.75 5.12 6.27   

LSD at 0.05 
Growth regulators (GR): 0.13  

Storage periods (B):0.06 

Growth regulators (GR):0.10   

Storage periods (B): 0.05 

NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 
CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).  

Percentages beside lemongrass and peppermint are oil concentrations. 

mg/l at hababak stage and 60 mg/l at the beginning of 

fruit color break”, CPPU c1 “5 mg/l at hababak stage and 

10 mg/l at the beginning of fruit color break”, CPPU c2 

“10 mg/l at hababak stage and 15 mg/l at the beginning 

of fruit color break” respectively at all tested cold-

storage durations and seasons..  

It was found that the averages of “TSS” of “Samani” 

date-fruits Using growth regulators, “growth regulators 

+ lemongrass oil” and “growth regulators + peppermint 

oil” were 23.7 – 25.1, 25.3 – 27.1 and 25.6 – 27.4 % 

respectively at all tested concentrations, cold-storage 

durations and seasons. 

It was found that by increasing cold-storage duration 

from zero to 45 days the average “TSS” of “Samani 

fruits increased from 23.9 – 26.0 to 26.0 – 28.2 % for all 

tested growth-regulators, oils and seasons. 

The cold-storage duration results in this investigation for 

TSS are in agreement with those reported by Al-Kahtani 

et al. (1998), and Azelmat et al. (2005). They reported 

that, TSS content in date increased gradually with 

increasing storage period. Significant increase in TSS 

content could be due to the degradation of insoluble 

compounds present in date fruit into soluble compounds 

such as the conversion of proto pectin into pectin. In 

addition, El-Rayes (2009) found that, a slight increase in 

TSS occurred in most treatments under investigation. 

This increase could be due to the conversion of some 

insoluble compounds into soluble compounds shown by 

Thompson and Abboodi (2003). Moreover, Aleid et al. 

(2014) studied fruit quality of two date cultivars, under 

cold storage at 5°C for 12 months, they reported that TSS 

is a parameter significantly correlated with the 

perception of sweetness, date flavor and aroma intensity. 

TSS of date was significantly increased under cold 

storage at 5°C for 12 months. (El-Hadidy et al., 2015)  

studied the effect of some postharvest treatments: 
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paraffin, lemon grass oils and low density polyethylene 

bags (LDPE) on fruit quality attributes of Om El-Ferakh 

date fruits during cold storage. They found that 

treatments with paraffin oil and lemon grass oil recorded 

the highest value of fruit total soluble solids. El-

Sharony et al. (2015) investigated the efficiency of 

using some natural substances i.e. Arabic gum at 10%, 

black cumin (Nigella sativa) oil at 1% as well as their 

combination besides untreated fruits as a control under 

colds storage on two date palm fruits cvs. Zaghloul and 

Samani harvested at full color stage (khalal). They was 

found that the averages of Zaghloul and Samani fruit 

TSS increased using all treatments comparing with 

control treatment, and by increasing cold-storage period 

from 15 to 60 day the TSS increased. 

 

Table 6: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-

storage duration on total soluble solids “TSS” percent of “Samani” fruits in 2019 

and 2020 seasons. 

A- Growth regulators 

(GR) 

TSSs, %. 

2019 2020 

B- Cold-storage duration, (day). 

0 15 30 45 Mean 

(B) 

0 15 30 45 Mean 

(B) 

Control (Water) 20.5 20.8 21.4 21.9 21.2 22.5 23.2 23.5 23.7 23.2 

Water + NAA c1 25.3 25.7 26.5 27.2 26.2 23.5 23.8 24.4 24.9 24.1 

Water + NAA c2 27.1 27.8 28.5 28.9 28.1 24.6 24.9 25.8 26.5 25.4 

Water + CPPU c1 24.4 24.7 25.6 26.3 25.2 22.4 23.2 23.9 24.3 23.4 

Water + CPPU c2 28.2 28.9 29.4 29.7 29.0 25.9 26.3 26.9 27.4 26.6 

NAA c1 + lemongrass 0.4 % 25.3 26.0 26.8 27.6 26.4 23.5 24.0 24.6 25.4 24.4 

NAA c1 + lemongrass 0.8 % 25.3 25.8 26.5 27.4 26.3 23.5 23.7 24.2 24.9 24.1 

NAA c1 + peppermint  4 % 25.3 26.1 27.1 27.9 26.6 23.5 24.3 25.0 25.8 24.6 

NAA c1 + peppermint  8 % 25.3 26.3 27.3 28.1 26.8 23.5 24.4 25.4 26.3 24.9 

NAA c2 + lemongrass 0.4 % 27.1 27.4 28.1 29.0 27.9 24.6 25.4 26.3 27.0 25.8 

NAA c2 + lemongrass 0.8 % 27.1 27.3 28.0 28.5 27.7 24.6 25.2 25.7 26.3 25.5 

NAA c2 + peppermint  4 % 27.1 27.5 28.3 29.2 28.0 24.6 25.4 26.4 27.2 25.9 

NAA c2 + peppermint  8 % 27.1 27.7 28.6 29.5 28.2 24.6 25.6 26.5 27.4 26.0 

CPPU c1 + lemongrass 0.4 % 24.4 25.0 25.9 26.6 25.5 22.4 23.0 23.7 24.2 23.3 

CPPU c1 + lemongrass 0.8 % 24.4 24.8 25.5 26.3 25.2 22.4 23.0 23.6 24.1 23.3 

CPPU c1 + peppermint  4 % 24.4 25.2 25.9 26.8 25.6 22.4 23.1 23.9 24.5 23.5 

CPPU c1 + peppermint  8 % 24.4 25.2 26.2 27.1 25.7 22.4 23.2 24.2 24.9 23.7 

CPPU c2 + lemongrass 0.4 % 28.2 28.6 29.2 29.7 28.9 25.9 26.6 27.3 28.0 27.0 

CPPU c2 + lemongrass 0.8 % 28.2 28.5 29.1 29.6 28.8 25.9 26.5 27.0 27.7 26.8 

CPPU c2 + peppermint  4 % 28.2 28.7 29.5 29.9 29.1 25.9 26.8 27.7 28.4 27.2 

CPPU c2 + peppermint  8 % 28.2 28.9 29.7 30.2 29.2 25.9 26.9 27.8 28.6 27.3 

Mean (A) 26.0 26.5 27.3 28.0   24.0 24.7 25.4 26.1   

LSD at 0.05 
Growth regulators (GR): 0.20  

Storage periods (B):0.10 

Growth regulators (GR)::0.21   

Storage periods (B): 0.10  

NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 

CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).  

Percentages beside lemongrass and peppermint are oil concentrations 

 

Zaki et al. (2017) investigated the effect of some 

postharvest natural extracts i.e., green tea at 2% , 

fenugreek seeds at 0.5% and jasmine oil at 200 

ppm on date palm fruits cv. ‘Zaghlool’ as solely or 

mixed dipping treatments under cold storage 

conditions (0±1°C with R. H. 85-90%) for 60 days 

compared with control (water only). They found 

that the percentage of TSS increased by increasing 

storage period, Yehia and Zaki (2020) studied the 

effect of a mechanical pollination on quality of 

"Zaghloul" Date-palm fruits during cold storage. 

They found that by increasing cold-storage period 

of Zaghloul fruits from 0 to 60 days the TSS 

increased.  



(JAAR) Volume: 26 (4) 

 367 

2.2. Acidity percent. 

Table (7) shows the effect of growth-

regulators “NAA” and “CPPU” dipping in oils and 

cold-storage duration on acidity percent of 

“Samani” date-fruits: for 2019 and 2020 seasons. 

The acidity percent of Samani” date-fruits 

significantly decreased using NAA, CPPU, “NAA, 

peppermint and lemongrass oils compared with the 

control treatment (Without growth regulators and 

without dipping in oils) for all tested 

concentrations, cold-storage durations and 

seasons. Also, acidity percent significantly 

decreased by increasing NAA and  CPPU 

concentrations and increased by increasing 

peppermint and lemongrass oil concentrations for 

all tested cold-storage durations and seasons. The 

acidity percent of Samani” date-fruits significantly 

decreased by increasing cold-storage duration for 

all tested growth-regulators, oils and seasons.  

Data showed that the average values of  

acidity were 0.18 – 0.31, 0.17 – 0.27, 0.16 – 0.25, 

0.20 – 0.30 and 0.18 – 0.27 for NAA c1 “80 mg/l 

at hababak stage and 50 mg/l at the beginning of 

fruit color break”, NAA c2“90 mg/l at hababak 

stage and 60 mg/l at the beginning of fruit color 

break”, CPPU c1 “5 mg/l at hababak stage and 10 

mg/l at the beginning of fruit color break”, CPPU 

c2 “10 mg/l at hababak stage and 15 mg/l at the 

beginning of fruit color break” respectively for all 

tested cold-storage durations and seasons..  

It was found that the average of acidity of 

“Samani” date-fruits using growth regulators, 

“growth regulators + lemongrass oil” and “growth 

regulators + peppermint oil” were 0.21 – 0.23, 0.21 

– 0.24 and 0.20 – 0.23 % respectively at all tested 

concentrations, cold-storage durations and 

seasons. 

It was found that by increasing cold-

storage duration from zero to 45 days the average 

of acidity of “Samani fruits decreased from 0.25 – 

0.27 to 0.17 – 0.18 % for all tested growth-

regulators, oils and seasons. 
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Table 7: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-

storage duration on acidity percent of “Samani” fruits in 2019 and 2020 seasons.  

A- Growth regulators 

(GR) 

Acidity, %. 

2019 2020 

B- Cold-storage duration, (day). 

0 15 30 45 Mean 

(B) 

0 15 30 45 Mean 

(B) 

Control (Water) 0.28 0.24 0.21 0.18 0.23 0.31 0.28 0.24 0.21 0.26 

Water + NAA c1 0.24 0.22 0.19 0.17 0.21 0.27 0.24 0.22 0.19 0.23 

Water + NAA c2 0.23 0.21 0.18 0.16 0.20 0.25 0.22 0.20 0.17 0.21 

Water + CPPU c1 0.27 0.25 0.22 0.20 0.24 0.30 0.27 0.25 0.22 0.26 

Water + CPPU c2 0.25 0.23 0.20 0.18 0.22 0.27 0.24 0.22 0.19 0.23 

NAA c1 + lemongrass 0.4 % 0.24 0.22 0.19 0.16 0.20 0.27 0.24 0.20 0.17 0.22 

NAA c1 + lemongrass 0.8 % 0.24 0.23 0.20 0.17 0.21 0.27 0.25 0.20 0.17 0.22 

NAA c1 + peppermint  4 % 0.24 0.20 0.17 0.15 0.19 0.27 0.22 0.19 0.14 0.21 

NAA c1 + peppermint  8 % 0.24 0.22 0.18 0.15 0.20 0.27 0.24 0.20 0.16 0.22 

NAA c2 + lemongrass 0.4 % 0.23 0.20 0.17 0.15 0.19 0.25 0.22 0.20 0.15 0.21 

NAA c2 + lemongrass 0.8 % 0.23 0.20 0.18 0.16 0.19 0.25 0.23 0.20 0.16 0.21 

NAA c2 + peppermint  4 % 0.23 0.19 0.17 0.14 0.18 0.25 0.21 0.18 0.14 0.20 

NAA c2 + peppermint  8 % 0.23 0.20 0.17 0.15 0.19 0.25 0.21 0.19 0.15 0.20 

CPPU c1 + lemongrass 0.4 % 0.27 0.23 0.18 0.18 0.22 0.3 0.27 0.24 0.21 0.26 

CPPU c1 + lemongrass 0.8 % 0.27 0.23 0.21 0.19 0.23 0.3 0.27 0.24 0.21 0.26 

CPPU c1 + peppermint  4 % 0.27 0.20 0.17 0.16 0.20 0.3 0.25 0.22 0.19 0.24 

CPPU c1 + peppermint  8 % 0.27 0.21 0.19 0.17 0.21 0.3 0.26 0.24 0.2 0.25 

CPPU c2 + lemongrass 0.4 % 0.25 0.22 0.20 0.18 0.21 0.27 0.24 0.22 0.19 0.23 

CPPU c2 + lemongrass 0.8 % 0.25 0.22 0.20 0.19 0.22 0.27 0.25 0.22 0.2 0.24 

CPPU c2 + peppermint  4 % 0.25 0.20 0.18 0.16 0.20 0.27 0.22 0.20 0.17 0.22 

CPPU c2 + peppermint  8 % 0.25 0.21 0.19 0.17 0.21 0.27 0.24 0.21 0.19 0.23 

Mean (A) 0.25 0.21 0.19 0.17   0.27 0.24 0.21 0.18   

LSD at 0.05 
Growth regulators (GR): 0.01  

Storage periods (B):0.003 

Growth regulators (GR):0.01   

Storage periods (B): 0.003 
NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 

CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).  

Percentages beside lemongrass and peppermint are oil concentrations. 

 

The results are in harmony with those of 

El-Hadidy et al. (2015) studied the effect of some 

postharvest treatments: paraffin, lemon grass oils 

and low density polyethylene bags (LDPE) on fruit 

quality attributes of Om El-Ferakh date fruits 

during cold storage. They found that  

treatments with paraffin oil and lemon grass oil 

recorded the minimum value of fruit acidity. Zaki 

et al. (2017) investigated the effect of some 

postharvest natural extracts i.e., green tea at 2% , 

fenugreek seeds at 0.5% and jasmine oil at 200 

ppm on date palm fruits cv. ‘Zaghlool’ 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). They 

found that the percentage of total acidity increased 

by increasing storage period, Yehia and Zaki 

(2020) studied the effect of a mechanical 

pollination on quality of "Zaghloul" Date-palm 

fruits during cold storage. They found that by 

increasing cold-storage period of Zaghloul fruits 

from 0 to 60 days the acidity increased.  

2.3. TSS/Acidity ratio.  

Table (8) shows the effect of growth-

regulators “NAA” and “CPPU” dipping in oils and 

cold-storage duration on TSS/acidity of “Samani” 

date-fruits in 2019 and 2020 seasons. The 

TSS/acidity ratio of Samani” date-fruits 

significantly increased using NAA, CPPU, “NAA, 

peppermint  and  lemongrass oils compared with 

the control treatment (Without growth regulators 

and without dipping in oils) for all tested 
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concentrations, cold-storage durations and 

seasons. 

Also, TSS/acidity significantly decreased by 

increasing NAA, CPPU, peppermint and 

lemongrass oil concentrations for all tested cold-

storage durations and seasons. The TSS/acidity of 

Samani” date-fruits significantly increased by 

increasing cold-storage duration for all tested 

growth regulators, oils and seasons.  

Results showed that the average of 

TSS/acidity of “Samani” date-fruits Using growth 

regulators“, growth regulators + lemongrass oil” 

and “growth regulators + peppermint oil” were 106 

-125, 111 - 134 and 118 - 145 % respectively at all 

tested concentrations, cold-storage durations and 

seasons. 

It was found that by increasing cold-

storage duration from zero to 45 days the average 

TSS/acidity of “Samani fruits increased from 88 – 

105 to 149 -170 % for all tested growth-regulators, 

oils and seasons. 

2.4. Vitamin C.  

Table (9) shows the effect of growth-

regulators “NAA” and “CPPU” dipping in oils and 

cold-storage duration on vitamin C for “Samani” 

date-fruits in 2019 and 2020 seasons. The vitamin 

C of Samani” date-fruits significantly increased 

using NAA, CPPU, “NAA, peppermint and 

lemongrass oils compared with the control 

treatment (Without growth regulators and without 

dipping in oils) for all tested concentrations, cold-

storage durations and seasons. Also, vitamin C 

significantly increased by increasing NAA, CPPU 

and peppermint and lemongrass oil  

 

Table 8: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-

storage duration on TSS/acidity ratio of “Samani” fruits in 2019 and 2020 seasons.  

A- Growth regulators 

(GR) 

TSS/Acidity, %. 

2019 2020 

B- Cold-storage duration, (day). 

0 15 30 45 Mean 

(B) 

0 15 30 45 Mean 

(B) 

Control (Water) 73 87 102 122 96 73 83 98 113 92 

Water + NAA c1 106 117 138 160 130 87 99 111 131 107 

Water + NAA c2 118 132 158 181 147 98 113 129 156 124 

Water + CPPU c1 90 99 116 125 108 75 86 96 110 92 

Water + CPPU c2 113 126 147 165 138 96 110 122 144 118 

NAA c1 + lemongrass 0.4 % 106 118 141 173 134 87 100 123 149 115 

NAA c1 + lemongrass 0.8 106 112 133 161 128 87 95 121 146 112 

NAA c1 + peppermint  4 % 106 131 159 186 145 87 110 132 184 128 

NAA c1 + peppermint  8 % 106 119 152 188 141 87 102 127 164 120 

NAA c2 + lemongrass 0.4 % 118 137 165 193 153 98 115 132 180 131 

NAA c2 + lemongrass 0.8 118 136 155 178 147 98 109 129 165 125 

NAA c2 + peppermint  4 % 118 145 166 209 159 98 121 147 195 140 

NAA c2 + peppermint  8 % 118 139 168 197 155 98 122 140 182 136 

CPPU c1 + lemongrass 0.4 % 90 108 144 148 123 75 85 99 115 94 

CPPU c1 + lemongrass 0.8 90 108 121 139 114 75 85 98 115 93 

CPPU c1 + peppermint  4 % 90 126 153 168 134 75 92 109 129 101 

CPPU c1 + peppermint  8 % 90 120 138 159 127 75 89 101 124 97 

CPPU c2 + lemongrass 0.4 % 113 130 146 165 138 96 111 124 147 120 

CPPU c2 + lemongrass 0.8 113 129 146 156 136 96 106 123 139 116 

CPPU c2 + peppermint  4 % 113 144 164 187 152 96 122 138 167 131 

CPPU c2 + peppermint  8 % 113 137 156 177 146 96 112 132 151 123 

Mean (A) 105 124 146 168   88 103 120 148  

LSD at 0.05 
Growth regulators (GR): 4.14  

Storage periods (B): 2.14 

Growth regulators (GR): 3.65   

Storage periods (B): 1.77 
NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 

CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).  

Percentages beside lemongrass and peppermint are oil concentrations. 
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concentrations for all tested cold-storage durations 

and seasons. The vitamin C of Samani” date fruits 

significantly decreased by increasing cold-storage 

duration for all tested growth-regulators, oils and 

seasons.  

Results showed that the averages vitamin 

C of “Samani” date-fruits using growth 

regulators“, growth regulators + lemongrass oil” 

and “growth regulators + peppermint oil” were 

2.99 – 3.32, 3.34 – 3.39 and 3.16 – 3.18 mg/100 fw 

respectively for all tested concentrations, cold-

storage durations and seasons. 

It was found that by increasing cold-

storage duration from zero to 45 days the average 

of vitamin C of “Samani fruits decreased from 3.50 

– 3.82 to 2.64 – 2.75 mg/100 fw for all tested 

growth-regulators, oils and seasons. 

The results are in harmony with those of 

Al-Qurashi and Awad (2011) who studied effects 

of GA3, BA and NAA at different concentrations 

on the quality characteristics of bisir ‘Barhee’ dates 

during cold storage. The concentration of vitamin 

C in the GA3-treated fruit at 50 mg·L–1 was lower 

after 40 days of storage than in control fruit . 

However, at 150 mg GA3·L–1, it was higher after 

60 days of storage than in control fruit. During 

storage, the concentration of vitamin C in most 

treatments including the control tended to increase 

from day 0 to day 40 and then decreased at day 60 

to a level close to the initial level 

 (e) Total-sugar percent.  

The results in Table  (10)  showed the 

effect of growth-regulators “NAA” and “CPPU” 

dipping in oils and cold-storage duration on total-

sugar percent for “Samani” date-fruits in 2019 and 

2020 seasons. The total-sugar percent of Samani” 

date-fruits significantly increased using NAA, 

CPPU, “NAA, peppermint and lemongrass oils 

compared with the control treatment (Without 

growth regulators and without dipping in oils) for 

all tested concentrations, cold-storage durations 

and seasons. Also, total-sugar percent significantly 

increased by increasing NAA, CPPU and 

peppermint and by decreasing lemongrass oil 

concentrations for all tested cold-storage durations 

and seasons. The total-sugar percent of Samani” 

date-fruits significantly increased by increasing 

cold-storage duration for all tested growth-

regulators, oils and seasons.  

Results showed that the average total-

sugar percent of “Samani” date-fruits using growth 

regulators“, growth regulators + lemongrass oil” 

and “growth regulators + peppermint oil” were 

21.3 – 23.2, 21.0 – 22.7 and 21.3 – 23.0 % 

respectively for all tested concentrations, cold-

storage durations and seasons. 
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Table 9: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-

storage duration on vitamin C of “Samani” fruits in 2019 and 2020 seasons.  

A- Growth regulators 

(GR) 

Vitamin C, mg/100 fw. 

2019 2020 

B- Cold-storage duration, (day). 

0 15 30 45 Mean 

(B) 

0 15 30 45 Mean 

(B) 

Control (Water) 3.17 2.79 2.46 2.12 2.64 2.81 2.54 2.31 2.09 2.44 

Water + NAA c1 3.86 3.54 3.2 2.83 3.36 3.51 3.17 2.8 2.48 2.99 

Water + NAA c2 4.19 3.85 3.49 3.17 3.68 3.81 3.45 3.13 2.79 3.30 

Water + CPPU c1 3.47 3.11 2.80 2.46 2.96 3.19 2.88 2.54 2.18 2.70 

Water + CPPU c2 3.77 3.46 3.11 2.78 3.28 3.47 3.12 2.79 2.48 2.97 

NAA c1 + lemongrass 0.4 % 3.86 3.50 3.11 2.61 3.27 3.51 3.41 3.14 2.76 3.21 

NAA c1 + lemongrass 0.8 % 3.86 3.52 3.42 2.90 3.43 3.51 3.79 3.41 3.07 3.45 

NAA c1 + peppermint  4 % 3.86 3.17 2.78 2.37 3.05 3.51 3.24 2.91 2.52 3.05 

NAA c1 + peppermint  8 % 3.86 3.36 2.92 2.52 3.17 3.51 3.33 3.08 2.65 3.14 

NAA c2 + lemongrass 0.4 % 4.19 3.75 3.53 3.05 3.63 3.81 3.49 3.19 2.94 3.36 

NAA c2 + lemongrass 0.8 % 4.19 3.84 3.59 3.21 3.71 3.81 3.57 3.24 3.12 3.44 

NAA c2 + peppermint  4 % 4.19 3.60 3.16 2.72 3.42 3.81 3.32 2.93 2.65 3.18 

NAA c2 + peppermint  8 % 4.19 3.68 3.35 2.79 3.50 3.81 3.42 3.09 2.82 3.29 

CPPU c1 + lemongrass 0.4 % 3.47 3.22 3.08 2.64 3.10 3.19 3.02 2.9 2.61 2.93 

CPPU c1 + lemongrass 0.8 % 3.47 3.28 3.19 2.69 3.16 3.19 3.07 2.93 2.64 2.96 

CPPU c1 + peppermint  4 % 3.47 3.13 2.79 2.38 2.94 3.19 2.89 2.6 2.34 2.76 

CPPU c1 + peppermint  8 % 3.47 3.19 2.84 2.42 2.98 3.19 2.94 2.64 2.38 2.79 

CPPU c2 + lemongrass 0.4 % 3.77 3.40 3.29 2.95 3.35 3.47 3.15 2.87 2.59 3.02 

CPPU c2 + lemongrass 0.8 % 3.77 3.59 3.41 3.12 3.47 3.47 3.3 3.19 2.86 3.21 

CPPU c2 + peppermint  4 % 3.77 3.21 2.90 2.64 3.13 3.47 2.88 2.59 2.32 2.82 

CPPU c2 + peppermint  8 % 3.77 3.34 3.15 2.80 3.27 3.47 3.09 2.86 2.57 3.00 

Mean (A) 3.82 3.44 3.16 2.75   3.50 3.23 2.94 2.64   

LSD at 0.05 
Growth regulators (GR): 0.04 

Storage periods (B): 0.02 

Growth regulators (GR): 0.04   

Storage periods (B): 0.02 

NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 

CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).  

Percentages beside lemongrass and peppermint are oil concentrations. 
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Table 10: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-

storage duration on total-sugar percent of “Samani” fruits in 2019 and 2020 

seasons.  

A- Growth regulators 

(GR) 

Total sugar, %. 

2019 2020 

B- Cold-storage duration, (day). 

0 15 30 45 Mean 

(B) 

0 15 30 45 Mean 

(B) 

Control (Water) 15.8 16.4 17.9 18.8 17.2 17.3 17.8 18.8 19.7 18.4 

Water + NAA c1 21.9 22.9 23.8 24.8 23.3 19.9 20.8 21.8 22.9 21.3 

Water + NAA c2 23.7 24.8 25.9 26.9 25.3 21.7 22.8 23.9 25.0 23.4 

Water + CPPU c1 19.7 20.7 21.8 23.0 21.3 17.9 19.0 20.1 21.2 19.6 

Water + CPPU c2 21.3 22.3 23.2 24.2 22.8 19.4 20.4 21.4 22.3 20.9 

NAA c1 + lemongrass 0.4 % 21.9 22.6 23.5 24.4 23.1 19.9 20.6 21.4 22.2 21.0 

NAA c1 + lemongrass 0.8 21.9 22.4 23.2 24.2 22.9 19.9 20.5 21.2 22.0 20.9 

NAA c1 + peppermint  4 % 21.9 22.8 23.8 24.7 23.3 19.9 20.7 21.6 22.4 21.1 

NAA c1 + peppermint  8 % 21.9 22.9 23.9 24.8 23.4 19.9 20.8 21.6 22.5 21.2 

NAA c2 + lemongrass 0.4 % 23.7 24.3 25.2 25.9 24.8 21.7 22.6 23.4 24.1 22.9 

NAA c2 + lemongrass 0.8 23.7 24.2 24.9 25.3 24.5 21.7 22.3 23.2 23.8 22.8 

NAA c2 + peppermint  4 % 23.7 24.5 25.3 26.0 24.8 21.7 22.7 23.6 24.2 23.1 

NAA c2 + peppermint  8 % 23.7 24.6 25.6 26.5 25.1 21.7 23.0 23.9 24.6 23.3 

CPPU c1 + lemongrass 0.4 % 19.7 20.4 21.3 22.2 20.9 17.9 18.6 19.5 20.4 19.1 

CPPU c1 + lemongrass 0.8 19.7 20.2 21.0 21.9 20.7 17.9 18.4 19.1 20.0 18.9 

CPPU c1 + peppermint  4 % 19.7 20.6 21.5 22.6 21.1 17.9 18.8 19.8 20.6 19.3 

CPPU c1 + peppermint  8 % 19.7 20.7 21.8 22.7 21.2 17.9 18.9 20.0 20.8 19.4 

CPPU c2 + lemongrass 0.4 % 21.3 22.1 23.0 23.9 22.6 19.4 20.2 20.9 21.8 20.6 

CPPU c2 + lemongrass 0.8 21.3 21.8 22.7 23.5 22.3 19.4 19.9 20.6 21.5 20.4 

CPPU c2 + peppermint  4 % 21.3 22.2 23.3 24.0 22.7 19.4 20.3 21.0 21.9 20.7 

CPPU c2 + peppermint  8 % 21.3 22.3 23.4 24.1 22.8 19.4 20.4 21.5 22.2 20.9 

Mean (A) 21.6 22.5 23.4 24.3   19.7 20.6 21.5 22.3   

LSD at 0.05 
Growth regulators (GR): 0.38  

Storage periods (B): 0.18 

Growth regulators (GR): 0.34   

Storage periods (B): 0.17 

NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 

CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).  

Percentages beside lemongrass and peppermint are oil concentrations. 
 

It was found that by increasing cold-

storage duration from zero to 45 days the average 

of total-sugar percent of “Samani fruits increased 

from 19.7 – 21.6 to 22.3 – 24.3 % for all tested 

growth-regulators, oils and seasons. 

The results are in harmony with those of  

El-Hadidy et al. (2015) who studied the effect of 

some postharvest treatments: paraffin, lemongrass 

oils and low density polyethylene bags (LDPE) on 

fruit quality attributes of Om El-Ferakh date fruits 

during cold storage. It was found that all the used 

treatments greatly increased fruit total sugar 

content of dates during cold storage as compared 

to control in both seasons. However, lemon grass 

oil treatment exhibited the highest total sugars than 

other treatments. It increased during storage period 

from 0 to 14 days, and then decreased after 21 days. 

Regarding the interaction between the effect of 

treatments and storage period, at 5 0C and 90 % 

RH, the highest value of total sugars was recorded 

by lemongrass oil while, control fruits recorded the 

lowest value of total sugars in both seasons. El-

Sharony et al. (2015) investigated the efficiency 

of using some natural substances i.e. Arabic gum 

at 10 %, black cumin (Nigella sativa) oil at 1% as 

well as their combination besides untreated fruits 

as a control under colds storage on two date palm 

fruits cvs. Zaghloul and Samani harvested at full 

coloured stage (khalal). It was found that the 

averages of Zaghloul and Samani fruit total sugar 

increased using all treatments comparing with 

control treatment. Similarly, Abd El-Motty, 

(1995) showed an increase of total sugars % in 
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“Sewi” dates obtained with naturally or artificially 

ripening process. 

(f) Tannins percent. 

Table (11) shows the effect of growth-

regulators “NAA” and “CPPU” dipping in oils and 

cold-storage duration on tannins percent for 

“Samani” date-fruits in 2019 and 2020 seasons. 

The tannins percent of Samani” date-fruits 

significantly decreased using NAA, CPPU, “NAA, 

peppermint  and  lemongrass oils compared with 

the control treatment (Without growth regulators 

and without dipping in oils) for all tested 

concentrations, cold-storage durations and 

seasons. Also, tannins percent significantly 

decreased by increasing NAA, CPPU and 

peppermint and by decreasing lemongrass oil 

concentrations for all tested cold-storage durations 

and seasons.  

The tannins percent of Samani” date-fruits 

significantly decreased by increasing cold-storage 

duration for all tested growth-regulators, oils and 

seasons.  

Results show that the average tannins 

percent of “Samani” date-fruits using growth 

regulators“, growth regulators + lemongrass oil” 

and “growth regulators + peppermint oil” were 

0.35 – 0.37, 0.35 – 0.39 and 0.33 – 0.37 % 

respectively for all tested concentrations, cold-

storage durations and seasons. 

 

Tables 11: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-

storage duration on tannins percent of “Samani” fruits in 2019 and 2020 

seasons.  

A- Growth regulators 

(GR) 

Tannins, %. 

2019 2020 

B- Cold-storage duration, (day). 

0 15 30 45 Mean 

(B) 

0 15 30 45 Mean 

(B) 

Control (Water) 0.62 0.49 0.44 0.39 0.49 0.65 0.58 0.52 0.44 0.55 

Water + NAA c1 0.45 0.36 0.28 0.20 0.32 0.48 0.40 0.32 0.24 0.36 

Water + NAA c2 0.41 0.33 0.26 0.17 0.29 0.43 0.32 0.25 0.16 0.29 

Water + CPPU c1 0.56 0.46 0.37 0.26 0.41 0.59 0.50 0.41 0.30 0.45 

Water + CPPU c2 0.51 0.40 0.32 0.22 0.36 0.53 0.42 0.34 0.24 0.38 

NAA c1 + lemongrass 0.4 % 0.45 0.35 0.29 0.19 0.32 0.48 0.37 0.29 0.19 0.33 

NAA c1 + lemongrass 0.8 0.45 0.36 0.28 0.19 0.32 0.48 0.38 0.29 0.20 0.34 

NAA c1 + peppermint  4 % 0.45 0.33 0.27 0.17 0.31 0.48 0.35 0.27 0.18 0.32 

NAA c1 + peppermint  8 % 0.45 0.34 0.27 0.18 0.31 0.48 0.36 0.27 0.18 0.32 

NAA c2 + lemongrass 0.4 % 0.41 0.32 0.25 0.16 0.29 0.43 0.33 0.24 0.16 0.29 

NAA c2 + lemongrass 0.8 0.41 0.32 0.26 0.17 0.29 0.43 0.34 0.25 0.17 0.30 

NAA c2 + peppermint  4 % 0.41 0.29 0.24 0.14 0.27 0.43 0.3 0.22 0.14 0.27 

NAA c2 + peppermint  8 % 0.41 0.30 0.25 0.16 0.28 0.43 0.31 0.23 0.15 0.28 

CPPU c1 + lemongrass 0.4 % 0.56 0.45 0.38 0.26 0.41 0.59 0.48 0.39 0.28 0.44 

CPPU c1 + lemongrass 0.8 0.56 0.48 0.40 0.29 0.43 0.59 0.52 0.41 0.31 0.46 

CPPU c1 + peppermint  4 % 0.56 0.40 0.33 0.22 0.38 0.59 0.42 0.33 0.24 0.40 

CPPU c1 + peppermint  8 % 0.56 0.42 0.34 0.25 0.39 0.59 0.45 0.35 0.26 0.41 

CPPU c2 + lemongrass 0.4 % 0.51 0.38 0.31 0.21 0.35 0.53 0.41 0.31 0.22 0.37 

CPPU c2 + lemongrass 0.8 0.51 0.40 0.33 0.22 0.37 0.53 0.42 0.33 0.24 0.38 

CPPU c2 + peppermint  4 % 0.51 0.37 0.29 0.20 0.34 0.53 0.39 0.3 0.21 0.36 

CPPU c2 + peppermint  8 % 0.51 0.37 0.30 0.21 0.35 0.53 0.4 0.3 0.21 0.36 

Mean (A) 0.48 0.37 0.30 0.20   0.51 0.39 0.31 0.21   

LSD at 0.05 
Growth regulators (GR): 0.010  

Storage periods (B): 0.004 

Growth regulators (GR): 0.010  

Storage periods (B): 0.004 

NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 

CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).  

Percentages beside lemongrass and peppermint are oil concentrations. 
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It was found that by increasing cold-

storage duration from zero to 45 days the 

average of tannins percent of “Samani fruits 

decreased from 0.48 – 0.51 to 0.20 – 0.21 % 

for all tested growth-regulators, oils and 

seasons. 

The results are in harmony with those 

of Zaki et al. (2017) who investigated the 

effect of some postharvest natural extracts i.e., 

green tea at 2 %, fenugreek seeds at 0.5 % and 

jasmine oil at 200 ppm on date palm fruits cv. 

‘Zaghloul’ 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). They 

found that the percentage of tannins content 

decreased by increasing storage period, Yehia 

and Zaki (2020) studied the effect of a 

mechanical pollination on quality of 

"Zaghloul" Date-palm fruits during cold 

storage. They found that by increasing cold-

storage period of Zaghloul fruits from 0 to 60 

days the tannins content decreased. Al-Ogaidi 

and Mutlak (1986), Abu-Goukh et al. 

(2003) and Al-Redhaiman (2004) reported 

that tannin contents of different date fruit 

cultivars were at maximum concentration in 

the Khalal (Bisr) stage (full mature stage of 

development) and gradually decreased to 

reach a minimum concentration in the ripe 

stage (Rutab) during cold storage. Abd El-

Motty (1995) found that soluble form of tannins 

convert into insoluble ones during Rutab stage. They 

also added that high content of soluble and insoluble 

forms of tannins might protect fruits at this stage 

(Rutab) because such oxidized phenols are more 

active as antifungal agent than oxidized materials. 

Moreover, total sugars, total acidity, total phenols and 

total tannins support the taste balance which 

distinguished each variety than others.  
(g) Chlorophyll. 

Table (12) shows the effect of growth-

regulators “NAA” and “CPPU” dipping in oils 

and cold-storage duration on chlorophyll for 

“Samani” date-fruits in 2019 and 2020 

seasons. The chlorophyll of Samani” date-

fruits significantly increased using NAA, 

CPPU, “NAA, peppermint and  lemongrass 

oils compared with the control treatment 

(Without growth regulators and without 

dipping in oils) for all tested concentrations, 

cold-storage durations and seasons. Also, 

chlorophyll significantly increased by 

increasing NAA, CPPU and peppermint and 

lemongrass oil concentrations for all tested 

cold-storage durations and seasons. The 

chlorophyll of Samani” date-fruits 

significantly decreased by increasing cold-

storage duration for all tested growth-

regulators, oils and seasons.  

Results show that the average 

chlorophyll of “Samani” date-fruits using 

growth regulators, “growth regulators + 

lemongrass oil” and “growth regulators + 

peppermint oil” were 8.2 – 6.9, 7.0 – 8.5 and 

6.9 – 8.4 mg/100g respectively for all tested 

concentrations, cold-storage durations and 

seasons. 
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Tables 12: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-

storage duration on chlorophyll of “Samani” fruits in 2019 and 2020 seasons.  

A- Growth regulators 

(GR) 

Chlorophyll, mg/100g. 

2019 2020 

B- Cold-storage duration, (day). 

0 15 30 45 Mean 

(B) 

0 15 30 45 Mean 

(B) 

Control (Water) 6.9 5.6 4.6 3.7 5.2 7.8 6.4 5.6 4.6 6.1 

Water + NAA c1 9.5 7.8 5.9 4.5 6.9 10.5 9.0 7.3 6.7 8.4 

Water + NAA c2 10.1 8.0 6.3 5.1 7.4 11.2 10.3 8.8 6.7 9.3 

Water + CPPU c1 8.9 7.5 5.4 4.3 6.5 9.7 8.5 5.8 5.2 7.3 

Water + CPPU c2 9.3 7.7 5.8 4.7 6.9 10.2 8.7 6.3 5.5 7.7 

NAA c1 + lemongrass 0.4 % 9.5 7.9 6.0 4.6 7.0 10.5 9.1 7.4 6.8 8.5 

NAA c1 + lemongrass 0.8 9.5 8.0 6.1 4.7 7.1 10.5 9.1 7.4 6.9 8.5 

NAA c1 + peppermint  4 % 9.5 7.8 5.9 4.4 6.9 10.5 9.0 7.2 6.6 8.3 

NAA c1 + peppermint  8 % 9.5 7.8 6.0 4.5 7.0 10.5 9.0 7.3 6.7 8.4 

NAA c2 + lemongrass 0.4 % 10.1 8.1 6.4 5.2 7.5 11.2 10.4 8.9 6.8 9.3 

NAA c2 + lemongrass 0.8 10.1 8.2 6.5 5.3 7.5 11.2 10.5 9.0 7.0 9.4 

NAA c2 + peppermint  4 % 10.1 8.0 6.4 5.0 7.4 11.2 10.3 8.9 6.6 9.2 

NAA c2 + peppermint  8 % 10.1 8.1 6.4 5.1 7.4 11.2 10.3 8.9 6.7 9.3 

CPPU c1 + lemongrass 0.4 % 8.9 7.6 5.5 4.4 6.6 9.7 8.6 5.9 5.3 7.4 

CPPU c1 + lemongrass 0.8 8.9 7.7 5.6 4.6 6.7 9.7 8.7 5.9 5.5 7.5 

CPPU c1 + peppermint  4 % 8.9 7.5 5.4 4.1 6.5 9.7 8.4 5.7 5.0 7.2 

CPPU c1 + peppermint  8 % 8.9 7.6 5.5 4.3 6.5 9.7 8.5 5.7 5.2 7.3 

CPPU c2 + lemongrass 0.4 % 9.3 7.8 5.9 4.8 6.9 10.2 8.8 6.4 5.6 7.8 

CPPU c2 + lemongrass 0.8 9.3 7.8 5.9 4.9 7.0 10.2 8.9 6.5 5.8 7.8 

CPPU c2 + peppermint  4 % 9.3 7.7 5.8 4.6 6.8 10.2 8.7 6.3 5.4 7.6 

CPPU c2 + peppermint  8 % 9.3 7.7 5.8 4.7 6.9 10.2 8.7 6.3 5.5 7.7 

Mean (A) 9.5 7.8 5.9 4.7   10.4 9.2 7.1 6.1   

LSD at 0.05 
Growth regulators (GR): 0.06  

Storage periods (B): 0.03 

Growth regulators (GR): 0.09  

Storage periods (B): 0.04 

NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 

CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).  

Percentages beside lemongrass and peppermint are oil concentrations. 
 

It was found that by increasing cold-

storage duration from zero to 45 days the 

average chlorophyll of “Samani fruits 

decreased from 9.5 – 10.4 to 4.7 – 6.1 

mg/100g for all tested growth-regulators, oils 

and seasons. 

The increase in fruit total chlorophyll-

content obtained using NAA, GA3 and CPPU 

application might be due to their influence in 

retarding fruit ripening process as mentioned 

before by (Hussein et al 1996; Moustafa et 

al 1996; Moustafa and Seif 1996; Aljuburi 

et al 2000) working on date palm fruit.  

(h) Carotene. 

Table (13) shows the effect of growth-

regulators “NAA” and “CPPU” dipping in oils 

and cold-storage duration on carotene for 

“Samani” date-fruits in 2019 and 2020 

seasons. The carotene of Samani” date-fruits 

significantly decreased using NAA, CPPU, 

“NAA, peppermint and   lemongrass oils 

compared with the control treatment (Without 

growth regulators and without 

dipping in oils) for all tested concentrations, 

cold-storage durations and seasons. Also, 

carotene significantly increased by increasing 

NAA, CPPU and peppermint and by 

decreasing lemongrass oil concentrations for 

all tested cold-storage durations and seasons. 

The carotene of Samani” date-fruits 

significantly increased by increasing cold-



(JAAR) Volume: 26 (4) 

 376 

storage duration for all tested growth-

regulators, oils and seasons.  

Results showed that the average 

carotene of “Samani” date-fruits using growth 

regulators, “growth regulators + lemongrass 

oil” and “growth regulators + peppermint oil” 

were 4.23 – 4.42, 4.14 – 4.45 and 4.33 – 4.58 

mg/100g respectively for all tested 

concentrations, cold-storage durations and 

seasons. 

It was found that by increasing cold-

storage duration from zero to 45 days the 

average carotene of “Samani fruits increased 

from 3.6 – 3.9 to 4.9 – 5.1 mg/100g for all 

tested growth-regulators, oils and seasons. 

The decrease in fruit carotene-content 

obtained using NAA, GA3 and CPPU 

application might be due to their influence in 

retarding fruit ripening process as mentioned 

before by (Hussein et al 1996; Moustafa et 

al 1996; Moustafa and Seif 1996; Aljuburi 

et al 2000). 
 

 

Tables 13: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-

storage duration on carotene of “Samani” fruits in 2019 and 2020 seasons.  

A- Growth regulators 

(GR) 

Carotene, mg/100g. 

2019 2020 

B- Cold-storage duration, (day). 

0 15 30 45 Mean 

(B) 

0 15 30 45 Mean 

(B) 

Control (Water) 4.8 5.2 5.5 5.9 5.4 4.6 5.0 5.5 5.8 5.2 

Water + NAA c1 4.2 4.7 5.1 5.4 4.8 3.8 4.3 4.7 5.1 4.5 

Water + NAA c2 4.5 4.8 5.2 5.7 5.1 4.1 4.5 5.1 5.4 4.8 

Water + CPPU c1 3.4 3.6 3.9 4.2 3.8 3.1 3.6 3.9 4.3 3.7 

Water + CPPU c2 3.5 3.8 4.2 4.6 4.0 3.3 3.8 4.1 4.5 3.9 

NAA c1 + lemongrass 0.4 % 4.2 4.8 5.2 5.5 4.9 3.8 4.4 4.8 5.2 4.6 

NAA c1 + lemongrass 0.8 % 4.2 4.6 5.0 5.3 4.8 3.8 4.2 4.6 5.0 4.4 

NAA c1 + peppermint  4 % 4.2 4.9 5.2 5.5 4.9 3.8 4.6 4.9 5.3 4.6 

NAA c1 + peppermint  8 % 4.2 5.0 5.5 5.9 5.1 3.8 4.7 5.1 5.5 4.8 

NAA c2 + lemongrass 0.4 % 4.5 4.9 5.3 5.8 5.1 4.1 4.6 5.2 5.5 4.9 

NAA c2 + lemongrass 0.8 % 4.5 4.8 5.2 5.6 5.0 4.1 4.5 4.9 5.3 4.7 

NAA c2 + peppermint  4 % 4.5 4.9 5.4 5.9 5.2 4.1 4.7 5.4 5.6 5.0 

NAA c2 + peppermint  8 % 4.5 5.0 5.6 6.2 5.3 4.1 4.8 5.5 5.7 5.0 

CPPU c1 + lemongrass 0.4 % 3.4 3.7 4.0 4.3 3.9 3.1 3.7 4.0 4.4 3.8 

CPPU c1 + lemongrass 0.8 % 3.4 3.6 4.0 4.3 3.8 3.1 3.5 3.9 4.3 3.7 

CPPU c1 + peppermint  4 % 3.4 3.7 4.1 4.4 3.9 3.1 3.9 4.3 4.6 4.0 

CPPU c1 + peppermint  8 % 3.4 3.8 4.2 4.5 3.9 3.1 3.9 4.3 4.6 4.0 

CPPU c2 + lemongrass 0.4 % 3.5 3.9 4.3 4.7 4.1 3.3 3.9 4.2 4.6 4.0 

CPPU c2 + lemongrass 0.8 3.5 3.8 4.2 4.6 4.0 3.3 3.6 4.0 4.4 3.8 

CPPU c2 + peppermint  4 % 3.5 3.9 4.3 4.7 4.1 3.3 4.0 4.4 4.8 4.1 

CPPU c2 + peppermint  8 % 3.5 4.0 4.4 4.8 4.1 3.3 4.2 4.6 4.9 4.2 

Mean (A) 3.9 4.3 4.7 5.1   3.6 4.2 4.6 4.9   

LSD at 0.05 
Growth regulators (GR): 0.06  

Storage periods (B): 0.004 

Growth regulators (GR): 0.06  

Storage periods (B): 0.004 

NAA c1:  (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).  

NAA c2:  (90 mg/l at hababak stage and 60 mg/l at the beginning of fruit color break). 

CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break). 

CPPU c2:  (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).  

Lemongrass and peppermint oil concentrations. 
  



(JAAR) Volume: 26 (4) 

 377 

CONCLUSION 

Yield components and fruit physical 

and chemical characteristics of “Samani” 

dates were improved by spraying NAA and 

CPPU growth regulators. 

The best growth regulator which gave 

the suitable yield and physical and chemical 

characteristics of “Samani” dates was 

obtained by NAA “90 mg/l at hababak stage 

and 60 mg/l at the beginning of fruit color 

break  

The best “Samani” date-palm fruit-

quality using the optimum growth regulator of  

NAA “90 mg/l at hababak stage and 60 mg/l 

at the beginning of fruit color break” was 

obtained using fruit dipping in 8 % peppermint  

oil at cold storage conditions of “0 ± 1°C 

with R. H. 85 – 90 %” for the best duration 

of 45 days.  
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 تحسين المحصول والجودة والقدرة التخزينية لثمار النخيل السمانى
 بأستخدام بعض معاملات ما قبل وما بعد الحصاد 

 

 (،3) محمد حسن عبد الحميد خلف، ( 2) إقبال زكريا على أحمد ،( 1) محمود احمد محمد على  ،( 1) ثناء مصطفى درويش عز. 

 أستاذ الفاكهة، بقسم الإنتاج النباتي، كلية الزراعة )سابا باشا(، جامعة الإسكندرية.(  1) 
 ( أستاذ الفاكهة، معهد بحوث البساتين، مركز البحوث الزراعية، الجيزة.2) 
 ( باحث مساعد، معهد بحوث البساتين، مركز البحوث الزراعية، الجيزة.3) 

عد الحصاد المؤثرة على المحصول والجودة والقدرة التخزينية لثمار النخيل  يهدف البحث الى دراسة بعض عوامل ما قبل وب
،  80" بتركيزات    ”Naphthalene Acetic Acid “NAAالبلح السمانى. تم دراسة تأثير منظمات النمو: نفثالين حامض الخليك  

 beginning of)ميلليجرام/لتر فى مرحلة  كسر لون الثمار   50 ،60، ( hababak stage)  ميلليجرام/لتر فى مرحلة الحبابك  90
fruit color break )" سيتوفيكس ،" N-2-chloro-4-pyridyl-N-phenylurea “CPPU”  ميلليجرام/لتر    10،  5بتركيز

صول والخواص الطبيعية  على كمية المحميلليجرام/لتر فى مرحلة تغير لون الثمار،"    10  ،15،  ( hababak stage) فى مرحلة الحبابك  
،  0.4)بتركيز  "lemongrassفى  زيت عشب الليمون "والكيميائية لثمار البلح السمانى. بالإضافة دراسة تأثير غمر ثمار البلح السمانى  

0.8  " النعناع  زيت   )،%peppermint  بتركيز( و   8،  4"  مبرد  %(  تخزين  الطبيعية    يوم  45،  30،  15،  0فترات  الخواص  على 
"، ونسبة "المواد الصلبة  Acidity، الحموضة ""TSSونسبة المواد الصلبة الذائبة الكلية "يكية للثمار )نسبة الفقد فى وزن الثمار، .  والميكان

أن رش اشجار النخيل صنف    جد و الذائبة الكلية / الحموضة"، فيتامين سى، نسبة السكريات الكلية، التاتينات، الكلورفيل، الكاروتين(  
ميلليجرام/لتر فى    60،  (hababak stage) ميلليجرام/لتر فى مرحلة الحبابك   90بتركيزات     ”NAA“ين حامض الخليك  نفثالسمانى ب

كج،    22  –  21كج/نخلة، وزن السباطة حوالى    309  –  284مرحلة  تغير لون الثمار أعطى افضل انتاجية محصول وهى حوالى  
،  TSS"  24.62  –  27.8، نسية مواد صلبة كلية "3سم   34  –  32لثمرة حوالى  جرام، متوسط حجم ا  41  –   37متوسط وزن الثمرة حوالى  

  C  3.81  –  4.19%، فيتامين    118.77  –  98.16%، نسبة "مواد صلبة كلية / حموضة"    Acidity  "0.23  –  0.25نسبة حموضة "
 11.17  –  10.14كلورفيل  %،    0.43  –  0.41%، نسبة تانينات    23.65  –  21.74جرام، نسبة السكريات الكلية    100ميليجرام/ 
نفثالين حامض الخليك  كما وجد أن الثمار الناتجة من رش النخيل ب جرام.  100ميليجرام/  4.45 – 4.08جرام، الكاروتين 100ميليجرام/ 

“NAA”     ميلليجرام/لتر فى مرحلة الحبابك  90بتركيزات   (hababak stage )  ،60    ميلليجرام/لتر فى مرحلة  كسر لون الثمار وثم
%    90  –  95درجة مئوية ورطوبة نسبية    1  ±  0% وتخزينها على درجة حرارة    8ر الثمار المحصودة فى زيت النعتاع بتركيز  غم

%،    5.82  –  5.46وهى: نسبة الفقد فى وزن الثمار    جودة ثمار للبلح السمانىيوم أعطت أفضل    45لأفضل مدة تبريد وهى  
%، نسبة "المواد الصلبة الذائبة الكلية / الحموضة"    0.15%، نسبة الحموضة    29.5  –  27.4نسبة المواد الصلبة الذائبة الكلية  

%،    0.16  –   0.15%، التانينات    25.1  –  24.6%، نسبة السكريات الكلية    2.82  –   2.79%، فيتامين سى    197  –   182
،  2019جرام لكلا من موسمي التجارب )  100ميليجرام/    6.2  –  5.7جرام، الكاروتين    100ميليجرام/  6.7  –  5.1الكلورفيل  

2020.) 

 
 


