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ABSTRACT 
 

Date is the most popular fruit in middle-east countries. However, the date reaping and 
production process are accompanied by substantial increase of loss during picking, storage, 
commercialization and conditioning process where the dates are abundantly damaged.  
The purpose of this study was to utilize low quality date syrup, a rich of bioactive compounds and 
possess highest antioxidant activity as antimicrobial agent and applications as useful in the 
development of food packaging.  

The present study investigated some physicochemical properties of date syrup in comparison 
with sucrose solutions, and have analyzed this syrup for their TPC, TFC, TTC and antioxidant activity 
at four concentrations of acetone date syrup extract (20, 40, 60 and 80 mg/mL) to scavenge free 
radical of DPPH in comparison to BHT. The analysis has shown that date syrup contain a high 
amount of TPC, TFC, TTC and better capacity of antioxidant. Our finding revealed that the higher the 
concentration of date syrup extract tested, the stronger antioxidant activity which the inhibitory 
percentages were 10.8, 27.24, 40.49 and 47.83% respectively. It represent nearly a half of inhibitory 
percentage of the positive control (BHT) with same concentration.  

Also, this study obviously showed the ability of date syrup to be used as antimicrobial agent 
which inhibited species at 20 – 50 mg/ml of date syrup extract against bacteria, fungus and yeasts.  
A binary blend film of agar and date syrup were prepared in this study (A4/D0, A3/D1, A2/D2 and 
A1/D3) and characterized their property as antimicrobial agent against E.coli 0.157:H7. The film 
exhibited distinctive antimicrobial effect after 12h of incubation at NA broth and the large amount of 
date syrup in the film exhibited stronger antimicrobial activity against the microbial growh. Therefore, 
the binary blend of Agar/date syrup films are expected to be used for the edible film or coating of 
foods for maintaining the safety and extending the self life of life of packaged food and they can be 
converted into value-added compounds through biotechnology. 
 
Key words: Date syrup, antioxidant activity, antimicrobial agent, Agar/Date syrup film 

 
Introduction 
 

Date palm tree belongs to Arecaceae family (Angiosperms monocotyledon) consisting of about 
200 genera and more than 2500 species, which are native to the tropical or subtropical regions of 
southern Asia or Africa. 

Egypt one of the top ten date production countries. Over 100 million date palm trees scatter on 
1.3 million hectare worldwide (FAO, Static). The biggest contributed area in the Asian continent 
(833.351 hectare), followed by Africa with 416.696 out of which 392.200 hectare in North Africa 
alone (Al-Shahib and Marshall, 2013). 

Date fruit production in Egypt was 1.465.030 metric tonnes during the year of 2014, 
(FAOSTAT, 2014). 

Date palm fruits possess high nutritional and therapeutic value with significant antioxidant, 
antibacterial, antifungal and anti-proliferative properties (Reem et al., 2017). 

Guo et al., (2003) studied the antioxidant activities of 28 fruits commonly consumed in China 
and they found that date fruits and syrups possess the second highest antioxidant activity after 
Hawthorn, and these antioxidants had the protection agent against oxidative damage as well as 
hepatotoxicity induced by subchronic exposure to dimethoate on rat liver and repaired the damage of 
the liver (Saafi et al., 2011). 
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Vinson et al. (2005) revealed that the highest concentration of total polyphenols among the 
dried fruits due to the greater exposure to sunlight and extreme temperature for date fruits compared 
to other fruits. 

Due to biological and physical characteristics of different types of date fruits, large quantities of 
the produced dates do not meet the minimum quality attributes for direct use. Fruit size, physical 
defects, or damages during harvesting and processing are among the main reasons for quality 
deteriorations. Therefore, low and medium quality dates that are not directly consumed by human 
have been used as raw materials in fermentation industry or animal feed for many years, and valued at 
low price. 

In Egypt, a large tonnage of mature dates is unfortunately lost for precedent reasons. This date 
waste is accompanied by a substantial increase of loss during picking, storage, commercialization and 
conditioning process. 

In the recent years innovative date by-products processing are being developed aiming at 
producing value added products of higher quality and value, such as sweeteners (as substitutes of 
sucrose), microbial fermentations (for ethanol, vinegar), antibiotics, bakery yeast and single cell 
protein production (Farahnaky et al., 2016). Nowadays, the investigations revealed that date waste has 
a high content of total phenols, tannins, flavonoids and flavanols that are known potent antioxidants. 
Furthermore, date-derived products such as date syrup (DS) and polyphenols extracted from DS, the 
most abundant bio-active constituent of DS are bacteriostatic to both Gram positive and Gram 
negative Escherichia coli and Staphylococcus anreus, respectively (Abbes et al., 2013). It has further 
been shown that the extracted polyphenols independently suppress the growth of bacteria at minimum 
inhibitory concentration of 30 and 20 mg/ml for E. coli and S. aureus, and have observed that DS 
behaves as a prooxidant by generating hydrogen peroxide that mediates bacterial growth inhibition as 
a result of oxidative stress (Hajer et al., 2016). 

Various studies addressing the composition of DS have identified significant antioxidant 
potential (Guo et al., 2003) which may allude compounds such as polyphenols and flavonoids are 
antibacterial as a result of their oxidizing potential (Daglia, 2012), which may offer a rationale for 
DS's medicinal application as an antimicrobial agent. 

Acourence et al., (2011) showed that the date syrup was effective in similar amount to manuka 
honey but worked more quickly, inhibiting bacterial growth after six hours of treatment, while the 
manuka honey required longer, this has mainly been attributed to the presence of large number of 
phenolic compounds in DS.  

A recent study by Taleb et al. (2016) investigated the pharmacological effect of date syrup and 
has been found to be useful in the treatment of several diseases, they reported that the polyphenolic 
compounds occur in date syrup reduce angiogenic responses. Inflammation was found to be reduced 
by the administration of the date syrup polyphenolic compounds at 60 and 600 mg/mL, as well as 
suppressed many stages of angiogenesis. Interestingly, date syrup shows no cytotoxicity effect. Most 
recently, a study by Khan et al. (2016) reported the effects of date and date syrup on cancer therapy, 
therefore date syrup might be used as useful as an adjunct therapy to achieve a synergistic effect 
against breast cancer.  

Reem et al. (2017) studied the effect of the isolated phenolic acid and flavonol fractions from 
date fruit and syrup in the extent of cholesterol efflux and they found that the flavonol fractions 
enhanced cholesterol removal from macrophages. This positive antioxidant effect might protect the 
cell membrane from being oxidized by the effect free radicals generated both extra and intracellularly.  

The leading important things about utilizing plant-derived medication are relatively less 
dangerous than artificial drugs and provide deep restorative benefits, in this regard, date syrup was 
evaluated in our investigation for its antimicrobial effect.  

The aim of the present study was to (i) investigate the bioactive compounds, antioxidant and 
antimicrobial activities of date syrup (ii) to highlight their potential as bacterial inhibitors power, for 
producing value-added products from low quality date fruit as a preservative in food packaging (iii) to 
prepare Agar/ Date syrup binary blend films and to characterize their properties for their potential use 
as food packaging application. 
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Materials and Methods 
 

Date syrup (DS) was produced at an industrial scale production line (Date Factory of Food 
Tech. Res. Institute Giza, Egypt). The processing chart and conditions are shown in fig (1). The low 
quality date fruit was used for production of DS and was made up to a concentration of 75o Brix. Then 
a subsequent dilutions to Brix 15, 35 and 55o were made with distilled water using person's square. 
The different concentrate samples (15, 35, 55 and 75o Brix) were packed in polyethylene terephthalate 
and sealed. The samples were stored at refrigerator (4oC) for further experiments. Sucrose solutions of 
15, 35, 55 and 75o Brix were also prepared and tested. 

 
Standards, Solvents and Reagents: 
 

The following reagents were obtained from Sigma (Sigma-Aldrich, UK): Gallic acid, Quercetin, 
Folin-Ciocalteu, 2.2 diphenyl -1- picrylhydrazyl (DPPH), Butylated hydroxytuolene (BHT) and 
polyvinyl poly pyrrolidone (PVPP). All chemicals and solvents were obtained from Fisher Scientific 
(UK). 

 
Microbial Strains:  
 

Bacterial cultures of Escherichia coli 0157:H7 (reference strain ATCC 43895) and S. aureus 
(reference strain NCTC 13142), yeast cultures of Candida albicans (reference strain NCTC 14074) 
and Fungal cultures of Aspergillus niger (reference strain NCTC 15247) and P. digitatum (reference 
strain NCTC 15250) were used throughout the study and were obtained from Korean Collection for 
Type culture (KCTC, Seoul, Korea). The strains were maintained on agar slants at 4oc and activated at 
37oC for 24h on nutrient agar (NA) for bacteria and on Potato dextrose agar (PDA) for yeast, while 
fungi were activated at 29oC for 4 days on PDA media before any susceptibility test. 

 
Date syrup preparation for antibacterial testing: 
 

The date syrup was unsterile and not immediately suitable for antibacterial susceptibility 
testing, therefore the next method was undertaken to prepare the samples. A 200g of DS was mixed 
thoroughly and soaked in 200 ml acetone (Analytical grade) for 48h at room temperature. After 48h 
the homogenous mixture was filtered through whatman No. 1 filter paper and the solvent was 
evaporated under rotary evaporation (Bibby RE-100, Bibby Scientific) at 40oC to ensure all acetone 
was removed. The concentrate extract was then diluted to 20, 40, 60, 80 and 100 mg/mL and stored at 
- 20oC for antibacterial analysis. 

 
Preparation of Agar/ Date syrup blend film (A/D): 
 

The A/D binary blend film with different blending ratio of agar and DS (100 mg/ml) 4/0, 3/1, 
2/2 and 1/3 were using a solvent casting method (Kanmani and Rhim, 2014). Film forming solution 
was prepared by dissolving 4g of Agar and DS with different ration in 150 ml of distilled water, 
heating the suspension at 90oC for 20 min. with continuous stirring, and adding 1.2 g of glycerol (30 
wt% of solid) as a plasticizer, then film forming solution were cast onto the leveled Teflon film  
(Cole-Parmer Instrument Co., Chicago, USA) coated glass plates (24 cm x 30 cm) and dried at room 
temperature for 48h. The films were peeled off from the plate after drying and preconditioned in a 
humidity chamber at 25oC and 50% RH for at least 28h. Film were designated as A4/D0 (control), 
A3/D1, A2/D2 and A1/D3 according to the mixing ratio of agar and DS concentrate. 

 
Antimicrobial activity of film: 
 

Antimicrobial activity of the films were examined for their inhibitory affect on the growth of 
E.coli 0157:H7. Test microorganisms was inoculated in 20 ml of NA media and subsequently 
incubated at 37oC for 16h. The cultured broth was centrifuged at 2000 rpm for 10 min., and the cell 
pellets were suspended in 100 ml of sterile NA and diluted to 10 times with sterile distilled water. 20 
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ml of diluted broth (106-107 CFU/ml) was taken into  100 ml conical flask containing 100 mg of film 
sample and subsequently incubated at 37oC for 16 h under mild shaking. The cell viability of 
microorganism was calculated by counting bacterial colonies on the plates at 0, 4, 8, 12, 16 and 20h. 
Antimicrobial tests were performed in triplicate with individually prepared films (CLSI, 2012).  

 
Receiving low quality date at the factory 

 
Inspection 

 
Separation of impurities 

 
Washing 

 
Separation of stones 

 
Juice extraction (using hot water at 60oC) 

 
Blending (for 1 min. at low speed and 3 min. at high speed) 

 
Filtration 

 
Turbid date juice 

 
Evaporation (by vacuum evaporator and made up to a conc. Of 75oBrix 

 
Date syrup 

Fig. 1: Scale process chart of production of date syrup from low quality dates 
 
Determination of chemical composition: 

 
Chemical compositions of the samples were determinaed according to the approved methods of 

AOAC (2000). Measurements including moisture content by vacuum oven drying at 80oC. pH value 
was measured with a pH-meter (pH-meter Basic 50, Germany) supplied with a glass-combined 
electrode, density was determined using 50 ml Pycnometers. To verify possible changes in their 
volume due to thermal expansion, each Pycnometer was calibrated with distilled water at 25oC. 
Pycnometers were filled with samples and placed in a thermostatic bath (+0.1oC)  set at 25oC for 
equilibrium. The Pycnometers were then quickly weighed using a four digits sartorius-GE 412 
balance (Germany) according to Cepeda and Villaran (1999). Ash was determined by heating at 
550oC, protein by micro-kjeldahl method with nitrogen to protein factor of 6.25 and total soluble 
solids (Brixo) was determined with a refractometer (Carl Zeiss, Germany) (AOAC, 2000). 
 
Determination of Antioxidant Activity: 
 
Quantification of Total Phenol Content: 

 
The total phenolic content of DS was determined by the Folin-Ciocalteu method (Lu et al., 

2011). In a test tube, 200 L of DS extract (100 mg/ml), 750 L Folin 10% were added and vortexed, 
after 10 min., 750 L, of a queous sodium carbonate (2%) was added, and the mixture was vortexed 
and allowed to stand at room temperature with exclusion of light, for 60 min. The absorbance was 
read at 765nm, using a micro-structured-electrode (MSE) diode array spectrophotometer. The total 
phenol concentration was calculated using the calibration curve of Gallic acid as a standard, and 
results were expressed as mg of Gallic Acid Equivalents (mg GAE/ 100 gm sample). 
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Total Flavonoid Content: 
 
Total flavonoid content was measured by the aluminum chloride colorimetric assay described 

by Chen et al., (2011). Therefore, 500L of each sample (100 mg/ml) in methanol was separately 
mixed with 100L of 10% aluminum chloride, 100L of 1M potassium acetate and 2.8 mLof distilled 
water and kept at room temperature for 30 min. The absorbance of the reaction mixture was 
determined at 415 nm. A calibration curve of Quercetin was prepared by using distinct concentration 
in methanol, and the total flavonoids content was expressed as Quercetin equivalent (mg QE/ 100 gm 
DS). 

 
Total Tannin Content: 

 
Total tannin content was determined by the Folin-Ciocalteu method described by Kchaou et al., 

(2013); 1 mL of DS extract (100 mg/mL) was added to 100 mg of PVPP and incubated for 15 min. at 
4oC. The mixture was vigorously shaken and centrifuged for another 15 min. at 13000g, where the 
supernatant was collected and non-adsorbed phenolics were subjected to the Folin-Ciocalteu assay for 
total phenolic content. Results were subtracted from total phenolic content and total tannins was 
expressed as mg TE/100 gm DS). 

 
Measurement of Antioxidant activity (%): 

 
The antioxidant activity was determined using the DPPH method according to Brand-Williams 

et al (1995) Briefly, distinct dilutions of the DS extract were prepared for the test (20, 30, 40 and 50 
mg/ml). one ml of the DPPH solution was added to 2 ml of each sample and vortexed. Solutions were 
stored in a dark and a dry environment for 60 min. The decrease in the absorbance was determined at 
517 nm, using and array spectrophotometer in a 10 mm quartz cuvette. Methanol was used to zero the 
spectrophotometer. Butylated hydroxytuolene (BHT) was used as a positive control (10 mg/ml in 
ethanol) and the percentage inhibition activity was calculated based on the following equation and 
expressed as % antioxidant activity:  

[OD1 - OD2/OD1)x`100]  
Where OD1 is absorbance of blank control and OD2 is absorbance of sample extract.  
 

Determination of Anticandidal and antibacterial Activities: 
 

An agar well diffusion method was employed in anticandidal and antibacterial activities of 
crude DS according to Murray et al., (2007). Candida and all bacteria were suspended in sterile water 
and diluted to 106 CFU/ml. The suspension (0.1 ml) was spread onto the surface of SDA and NA 
media respectively. Wells (of 0.8 cm in diameter) were cut from the agar with a sterile borer and 0.2 
ml DS extract solutions was delivered into the wells. The inoculated plates were incubated at 37oC for 
24h. The antibacterial activity was evaluated by measuring the diameter of the inhibition zone (DIZ) 
of the tested bacteria and the DIZ was expressed in centimeters. All tests were performed in 
triplicates. Different concentration from the crude DS extract against microorganisms (5-50 mg/mL) 
were tested with NA broth or SDA broth and colony forming units were counted to determined the 
minimum inhibitory concentration (MIC) according to Guleria and Kumar (2006). The minimal 
inhibitory concentration (MIC) of the extract was found to be the lowest concentration of the extract 
giving the highest inhibitory effect on microorganism. 

 
Determination of antifungal activity: 

 
Inhibition of mycelial growth was assayed according to Guleria and Kumar (2006). The 

autoclaved medium was maintained in a water batch at 45oC. 12 ml was poured in petri dishes and 6 
mm disc from mycelium of old culture of molds transferred to the center of petri plate. 1 ml DS 
extract solutions was transferred to the ceter of petri plate. The control samples were used plates 
containing mycelium disc without DS extract. All plates were incubated at 25oC for 3-5 days. After 
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molds growth was calculated as colony diameter against negative controls was measured in terms of 
percent mycelia inhibition by the formula:  

Growth inhibition (%) = [Dc – Dt/Dc] x 100     
where Dc is diameter of control, Dt is diameter of treatment. (The diameter of inhibition zones 

was measured by holding the measuring device). Three replicate petri plates were used per treatment. 
 
Statistical analysis: 

 
The results are given as means+ standard deviation of at least three independent determinations. 

One way analysis of variance (ANOVA) was used to compare the means and then the mean were 
separated by Duncan's multiple range test. All statistical analysis was performed at P0.05 using the 
SPSS 17.0. 

 
Results and Discussion 
 
Physicochemical composition of date syrup: 
 

Table (1) presents the physicochemical composition of date syrup moisture, protein, ash, 
density and pH value were 23.48%, 1.57% , 2.36%, 1.054 gcm-3 and 4.18 respectively. These results 
were in agreement with those reported by Farghanky et al., (2016) for type and range of the 
physicochemical composition except the ash content. Our finding, the ash content of date syrup was 
more than 2% which is due to purification process and not removing of all minerals and other 
insoluble compounds and impurities. Decrease of pH can be attributed to structural changes of some 
acidic compounds of date syrup during industruial treatments. 

 
Table 1:  Phisco-chemical composition of date syrup at 75o Brix. 

Composition 
Moisture 

(%) 
Protein 

(%) 
Ash 
(%) 

Density 
(g cm-3) 

Plt 

Date syrup 23.48+0.03 1.57+0.01 2.36+0.02 1.054+0.03 4.18+0.05 

Values are mean + SD of three replicates. Different letters in each row show significant difference. All statistical analysis 
was performed at p0.05. 

 
The pH values and density of solutions of date syrup are compared with sucrose solutions with 

a wide range of Brix values (Table 2). Overall, pH values of date syrup were significantly lower than 
their corresponding sucrose solutions. The maximum and minimum pH values recorded were 4.60 and 
4.18 respectively, while these values were 7.86 and 7.30 for sucrose solutions. This can have practical 
implications in using date syrup instead of sucrose, i.e. high percentages of date syrup can reduce the 
final pH of food formulation, in comparison with sucrose solutions. A general trend of decreasing pH 
with increasing Brix in date syrup and sucrose solutions was also observed, which is due to the fact 
date syrup and sucrose add compounds to water that are able to reduce pH. These could come from 
organic acids present in date syrup or sucrose solutions or produced during processing. 

On the other hand, little but significant differences were found between densities of date syrup 
and sucrose solutions with some Brix values. By decreasing soluble solids (Brix) the density of 
samples decreased significantly. This is in line with the report of Abbes et al., (2013) on grape juice at 
different soluble solid concentration and temperatures.  
 
Table 2: pH and Density of date syrup compared with sucrose solution of 15, 35, 55 and 75o Brix (Total soluble 

solids). 
Brix0 15 35 55 75 

Date syrup 
pH 4.60+0.02 4.44+0.03 4.26+0.01 4.18+0.05 
Density (g cm-3) 1.004+0.07 1.015+0.08 1.032+0.06 1.054+0.01 

Sucrose solution 
pH 7.86+0.07 7.62+0.03 7.45+0.09 7.30+0.04 
Density  (g cm-3) 1.047+0.01 1.146+0.06 1.292+0.10 1.334+0.02 
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Bioactive compound contents and antioxidant activity: 
 

Total phenolic compounds of date syrup was 555.27 mg GAE/ 100 g sample, while flavonoids 
was 11.96 mg QE/ 100g sample and tannins was 325.81 mg TE / 100g sample (Table 3). The highest 
amounts of phenol compounds and tannins of date syrup was found to be a good source of bioactive 
compounds. The difference in our results with those reported by other investigators could be due date 
variety and possible variations in determination method (Al-Farsi and Lee, 2008). 

According to Table (3) antioxidant activity of date syrup was 30.40. this indicates better 
capacity to scavenge the DPPH radical compared with a positive control BHT (Table 4) because of a 
little removal or destruction of antioxidant compounds during processing was occurred.  

Our finding revealed that the higher the concentration of DS extract tested, the stronger 
antioxidant activity could be obtained (Table 4). The inhibitory percentage of DPPH radical represent 
nearly a half of inhibitory percentage of the positive control (BHT) with same concentration (mg/mL). 

 
Table 3: Antioxidant activity, total phenolic, flavonoid content and tannins of date syrupa at 75o Brix. 

 
Antioxidant activity 

(% inhibition 
Phenol 

(mg GAE/100 g DS) 
Flavonoids 

(mg QE/100 g DS) 
Tannins 

(mg TE/100g DS) 
Date syrup 30.40+0.09 555.27+0.05 11.96+0.10 325.81+0.17 
aValues are mean + SD three replicates. Different capital letters show significant difference in each column. All statistical 
analysis was performed at p0.05. 

 
Table 4: Antioxidant activity at different concentration to scavenge free radical of DPPH in comparison to 

BHT. 

Samples 
Inhibitory percentage of DPPH radical (% Inhibition) 

Concentration of DS extract (mg/mL) 
20 40 60 80 

*BHT 20.97+0.1 55.36+0.05 81.22+0.03 95.72+0.02 
DS 10.18+0.07 27.24+0.02 40.94+0.01 47.83+0.07 
F 6732.75 
P-value  0.001** 

* BHT was used as the reference materials (positive control) 
** P-value is statistically highly significant at the 0.001 level. 

 
Antimicrobial activity: 
 

In the present study, the antimicrobial effect of the different DS diluted extracts was studied on 
six diverse bacteria, fungus and yeast, (Table 5). The diameter of inhibition zones (DIZ) for five 
concentrations from Ds extract. The date indicated that the extract exhibited varying levels of 
antimicrobial activity against the investigated microorganisms. The inhibitory properties of the most 
effective extracts were observed within a range of concentration from 20 to 50 mg/mL. The results 
showed that DS extract had the strongly effect at 50 mg/mL which inhibited species against bacteria 
including E. coli (2.64 cm), S aureus (5.52 cm), B subtilis (6.64 cm), and fungus including P. 
digitatum (4.70 cm), A. niger (7.58 cm) and yeasts including C. albicans (0.90 cm). There was a 
significant variation in the antifungal activities (DIZ) of DS extracts. For A. niger, the DIZ values 
were between 6.11 and 7.58 cm, while in the case of P. digitatum the DIZ values recorded were 
between 2.25 and 4.70 cm. A. niger was found to be more sensitive than P. digitatum in all broth 
dilution until 20/mL. Also, in this study, B. subtilis was found to be more sensitive than E. coli and S. 
aureus. Moreover yeast (C. albicans) showed a low susceptibility to DS extract than the bacteria and 
fungus. 

Antimicrobial activity and preservative of DS extracts are believed to be associated with 
phytochemical components of it, like phenolic and tannins as reported by Reem et al. (2017). 
Therefore, the use of DS extract for antimicrobial properties can be of great significance in food 
packaging due to its bacteriostatic activity, and has a valuable source for maintaining human health 
due to its containing of pharmacologically active compounds.  
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Table 5: Antimicrobial activity of 20, 30, 40 and 50 mg/mL DS extracts. 

Conc. 
(mg/ml) 

Zone inhibition (cm) 
Bacteria Fungus Yeast 

E. coli S. aureus B. subtilis P. digitatum A. niger c. albicans 

10 0.00 0.00 0.00 0.00 0.00 0.00 
20 0.00 4.18+0.02 5.10+0.01 2.25+0.0 6.11+0.02 0.00 
30 1.27+0.03 4.55+0.07 5.72+0.08 2.96+0.10 6.50+0.03 0.65+0.07 
40 1.95+0.01 5.07+0.03 6.19+0.02 4.33+0.02 7.29+0.10 0.72+0.01 
50 2.64+0.03 5.52+0.02 6.64+0.05 4.70+0.10 7.58+0.09 0.90+0.01 

P-value is statistically highly significant at the 0.001 level 

 
Antimicrobial activity of Agar/ Date syrup binary blend films: 
 

The antimicrobial activity of A/D binary blend films were analyzed by the total colony count 
method against food-borne pathogenic bacteria E. coli 0157:H7 and the results were shown in Table 
(6) and Fig (2). Results exhibited clear bacteriostatic activity against E. coli after 12 h, and increased 
by increasing the ratio of date syrup in the A/D binary blend. It has been frequently observed that the 
larger amount of DS in the film exhibited stronger antimicrobial activity against E. coli bacteria. 
Therefore, date syrup concentrate is considered as more environmentally friendly method than the 
conventional chemical methods and we can added its extract to food packaging material as 
antimicrobial agent for maintaining the safety and extending the shelf life of packaged food. 

 
Table 6: Antimicrobial activity of A/D binary blend films against E. coli with different ratio. 

A/D blend 
Cell viability (Log CFU/ml) 

Time (h) 
0 4 8 12 16 20 

A4/D (control) 4.55 6.37 7.80 9.25 10.12 10.87 
A3/D1 4.55 5.63 6.65 8.46 7.60 6.24 
A2/D2 4.55 5.22 6.28 7.64 6.64 5.44 
A1/D3 4.55 4.78 5.00 5.28 4.41 3.62 

 

 
 
Fig. 2: Antimicrobial activity of A/D binary blend films against E. coli with different ratio 
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Conclusion 
 

Date syrup was produced with Brix of about 75o in a fully automated production line at 
industrial scale. This study obviously showed the high capacity of low quality date syrup to be used as 
a good and inexpensive source of total phenolics, natural antioxidant and antimicrobial activities 
source of total phenolics, natural antioxidant and antimicrobial activities. It has been demonstrated for 
the first time that dates syrup are able to inhibit Gram negative E. coli and Gram positive S. aureus, 
fungus and yeasts and that DS polyphenols are active in inducing oxidative stress in microorganisms. 
This finding confirmed the critical role of the relationship of antioxidants and prooxidants of DS 
polyphenols in bacterial inhibition and as an antimicrobial agent. Also, this results focuses on the date 
syrup and their benefits in food packaging and highlights their applications as useful in the 
development of natural compound-based industrial products. This finding gives an alternative where 
the dates are abundantly damaged, and could offer economic, social and environmental benefits. 
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