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ABSTRACT 
 

Different uses of Zizyphus Spina-Christi L (Nabaq or Sider) trees which grow in Egypt help 
maintain a healthy lifestyle. In this study leaves and seed powder of sider were extracted by methanol. 
The antimicrobial effects of  methanolic leaves and seed extracts of Zizyphus spina-christi L. were 
investigated against selected bacterial strains (including Bacillus subtilis ATCC 14085, Bacillus cereus 
DSMZ 345, Escherichia coli O157:H7 ATCC 51659, Salmonella typhimurium ATCC 14028, and 
Staphylococcus aureus ATCC 6528), yeast strains (including Candida albicans ATCC  10231 and 
Geotricum candidum NRRL Y-552) and fungal strains (including  Aspergillus niger ATCC 102, 
Aspergillus flavus ATCC 247 and Fusarium moniliform ATCC 206). Results showed that the Minimal 
inhibitory concentrations (MIC) for sider leaves crude extract were ranged between 320  to 480 
mg/100ml , for bacterial strains , yeast strains and fungal strains while the (MIC) of sider seeds crude 
extract were ranged between 400 to 560 mg/100ml, for bacterial strains, yeast strains and fungal strains 
except for A. niger ATCC 102 and A.  flavus ATCC 247, which recorded negligible effect. This 
antimicrobial effect may be due to the identified phytochemicals (including glycosides, polyphenols, 
saponins and tannins). Extracts of the parts of these plants could be useful for inhibition micro 
organisms growth. Jelly has been selected as a product to investigate the effects of different 
concentrations (320, 480 and 640 mg/100ml) of leaves and seed extracts on the microbiological quality 
of the produced jelly in comparison with commercial preservative (sodium sorbet) as well as control 
jelly sample (without any natural or commercial preservative). Sensory properties (color, taste, clarity, 
texture, graininess, bleeding, and overall acceptability) were evaluated. Total aerobic bacteria, yeast 
and mold counts were examined and the results suggested that, sider leave extract could be applicable in 
food processing as a natural preservative.  
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Introduction 
 

Genus Ziziphus belongs to the family Rhamnaceae. This genus comprises of about 100 species of 
deciduous or evergreen trees and shrubs distributed in the tropical and subtropical regions of the world 
Genus Zizyphus has medicinal importance as all parts of the plant are used by the local Arab people to 
help maintain a healthy life style (Adzu  et al., 2001). Zizyphus Spina-Christi L has been reported to 
have activity against bacterial and fungal pathogens that are normally quite resistant to modern 
medications (Nazif , 2002) 

 Different parts of the plant are used for various medicinal purposes among the local populace of 
Northern Nigeria. It is used for the treatment of wounds, burns, stomach discomfort and urinary 
infections (Mohammed et al., 2012) 

The leaves are applied locally to sores, and the roots are used to cure and prevent skin diseases 
(Adzu et al., 2001). The seeds are sedative and are taken sometimes with buttermilk to halt nausea, 
vomiting and abdominal pains associated with pregnancy (Kaaria, 1998). The leaves are applied as 
poultices and are helpful in liver troubles, asthma and fever (Michel, 2002) 

The leaves of Zizyphus are used in Iranian folk medicine as an antiseptic, antifungal and 
anti-inflammatory agent and for healing skin diseases such as atopic dermatitis (Amin, 1991) 

The leaves of these plants contain betulinic and ceanothic acids, various flavonoids, saponins, 
erols, tannins and triterpenes (Ali and Hamed, 2006). The methanol extract of sider could be used not 
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only as a safe potential natural functional food ingredient or as therapeutic drug in the treatment of 
diabetes, but also it is effective in reducing both hyperlipidemia and oxidative stress accompanying 
diabetes (Hussein et al., 2006). 

Crude juices of Sider (Zizyphus Spina-Christi L.) from leaves were obtained by hydraulic press. 
The level of polyphenolic compounds in the (leaves) juice was 510.00.ppm (Maliha. A. AL-Marzooq, 
2014).Hussein et al., 2006 and Sudhersan  and Hussain, 2003, found that  the methanolic extract of 
Sider could be used not only as a safe potential natural functional food ingredient or as therapeutic drug 
in the treatment of diabetes. 

The main objective of this research was evaluation of antimicrobial activity of methanolic extracts 
of leaves and seeds of Zizyphus spina-christi L. against bacterial strains (including Bacillus subtilis 
ATCC 14085, Bacillus cereus DSMZ 345, Escherichia coli O157:H7 ATCC 51659, Salmonella 
typhimurium ATCC 14028, and Staphylococcus aureus ATCC 6528), yeast strains (including Candida 
albicans ATCC  10231 and Geotricum candidum NRRL Y-552) and fungal strains (including 
Aspergillus niger ATCC 102, Aspergillus flavus ATCC 247 and Fusarium moniliform ATCC 206)  
 
Materials and Methods 
 
Collection of plant materials:  
 

Leave and seeds of Nabaq or Sider  ( Zizyphus spina-christi L.) plant were collected from Elarrish 
city, North Sinai, Egypt. 

The open air dried leaves and seeds were ground into powder, using blender (Monlinex 530, 
240V) and packed in polyethylene bags for further use. 
 
Preparation of organic extracts:  
 

400 gram of the dried leaf and seed powders of sider ( Zizyphus spina-christi L.) were separately 
soaked in 5 L of methanol  and allowed to stand for about 72 h for extraction .After 72 h, it was filtered 
using Whatman filter paper No.1. (Mann et al., 2008). 
 
Solvents and all chemicals: were obtained from El-Gomhoria Co. Cairo, Egypt. 
 
Tested microorganisms: 

 
The tested microorganisms used in this investigation (pathogenic and food spoilage 

microorganisms) were used in antimicrobial activity studies, as bacterial strains including (Bacillus 
subtilis ATCC 14085, Bacillus cereus DSMZ 345, Escherichia coli O157:H7 ATCC 51659, Salmonella 
typhimurium ATCC 14028, and Staphylococcus aureus ATCC 6528), and yeast strains including 
(Candida albicans ATCC  10231 and Geotricum candidum NRRL Y-552), and fungal strains including 
(Aspergillus niger ATCC 102, Aspergillus flavus ATCC 247 and Fusarium moniliform ATCC 206).  
 
Analytical methods: 
 
Screening assay of antimicrobial activity against bacteria and yeasts: 

 
Various amounts of leaves and seeds extracts' of ( Zizyphus spina-christi L.) were dissolved in 

methanol. Paper disc diffusion method was used as screening method to determine the antimicrobial 
activity of leaves and seeds extracts' of ( Zizyphus spina-christi L.) against bacterial and yeast strains, 
the method according to (Li X.F et al., 2010) was used with some modifications as follows: About 3 ml 
of soft nutrient agar (0.75 % agar) containing 1.0% inoculums of bacterial strain was layered over 20 ml 
of hard nutrient agar containing (2.0 % agar), while about 3 ml of soft potato dextrose agar (0.75 % 
agar) containing 1.0% inoculums yeast strain was layered over 20 ml of hard potato dextrose agar 
containing (2.0 % agar). Sterilized filter paper discs (8 mm) were soaked with 50 µl of different 
concentrations (80, 160, 240,320, 400, 480, 560, and 640 mg/100ml) of leaves extract and seeds extract 
of ( Zizyphus spina-christi L.). The soaked discs were put in the middle of plates which were contained 
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1.0% bacteria or yeasts inoculums and the plates were incubated at 37 or 30 ºC for 24 h for bacteria and 
at 30 °C for 48 h for yeasts. The diameter of the zone of inhibition around each of the discs (disc 
diameter included) was taken as a measure of the antimicrobial activity. All tests were performed in 
triplicates. Negative control was prepared using methanol as solvent of leaves extract and seeds extract 
for ( Zizyphus spina-christi L.) 
 
Determination of the minimal inhibitory concentrations (MICs): 

 
The antimicrobial activity of leaves extract and seeds extract for ( Zizyphus spina-christi L.) 

against both Gram-positive, Gram-negative bacteria and yeasts strains were examined by detecting of 
the Minimum Inhibitory Concentrations (MICs), which defined as "the lowest concentration required 
for complete inhibition of tested organism after incubation time in broth media and resulting in large 
inhibition zones of visible growth".  
 
Antifungal activity (agar dilution method): 

 
The antifungal activity of leaves extract and seeds extract for ( Zizyphus spina-christi L.) were 

estimated using a growth inhibition assay method (Agar dilution method), described by (Guo et al., 
2007).  Fungal spores were grown on petri dishes filled with potato dextrose agar (PDA). After 7 days 
of incubation at 28 ºC, the fungal plates were stored in a refrigerator at 5 ºC. to test the antifungal effect 
of  leaves extract and seeds extract. The studied extracts were added aseptically to sterile melted PDA 
media to produce the concentration ranges of (320, 400, 480, 560, and 640 mg/100ml) and divided into 
two groups (triplicate for each was carried out). To each plate in the experimental group (E), an 
appropriate amount of the ( Zizyphus spina-christi L.) was added. To those of the control group (C), an 
equal amount of methanol as solvent of ( Zizyphus spina-christi L.) was added. After the plates were 
cooled, the fungal inoculums were then placed onto the agar surface. Both groups were incubated for 
3-5 days at 28 oC depending on the type of fungi. The diameters of the largest and smallest fungal 
colonies were recorded and the averages were calculated. The antifungal in terms of percentage 
inhibition of mycelia growth (Antifungal index) was calculated after mycelium of fungi reached the 
edges of the control plates as follows: 

                                                C - E 
Antifungal index (%) =  100 × ـــــــــــــــــــــــــــــ 
                                                    C     
Where C: is the average diameter of the largest and smallest colonies of control groups. 
E: is the average diameter of the largest and smallest colonies of the experimental groups. 
If the inhibition ratio as antifungal index (%) was greater than 20%, the test strains would be 

considered inhibited and the minimal inhibitory concentration (MIC) for that strains were then 
determined. 
 
Microbiological examination: 

 
Different prepared Jelly samples were prepared for microbiological analysis in accordance with 

ISO 6887-1 (2003) test method for sample preparation titled: (Microbiology of food and animal feeding 
stuffs - Preparation of test samples, initial suspension and decimal dilutions for microbiological 
examination). Different samples of 10 g were weighed out from the sterile stomacher zipped bag. 
Maximum recovery solution (MRD), of 90 ml was added. The sample and MRD solution were blended 
at low speed for 30 to 60 seconds in stomached machine. A dilution series was prepared by transferring 
1ml of the previous dilution to 9ml of (MRD) solution.  

Different samples were examined for total aerobic bacterial count (ISO 4833-2003) and yeast and 
mold counts (ISO 21527-1, 2- 2008). All previous tests were used to reflect the microbiological quality 
of the prepared Jelly samples. The dilutions were plated onto duplicate plates. Plates were incubated at 
30 °C for 2 days for total aerobic bacterial count and at 21-25°C for 3-5 days for yeasts and molds. 
Results were expressed as (log cfu /gm. of Jelly samples).  
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Jelly preparation: 

 
Jelly has been selected as a product to investigate the effect of adding different concentrations (320 

mg/100ml, 480 mg/100ml  and 640 mg/100ml) of the studied extracts including the MIC of the leaves 
and seeds extracts of Sider on microbial quality of the produced jelly in comparison with positive and 
negative controls (with and without sodium sorbet 0,1%).  Jelly was prepared in the laboratory using the 
ingredients given in table (1) according to the method described by Woodroof and Phillips (1974) as 
follows: sucrose was added to water with heating and stirring, then 2% animal gelatin and 0.2% citric 
acid were added to sugar solution, citric acid was added on sugar weight basis. Mixture was stirred until 
complete dissolving and brought to boiling. After the complete dissolving of ingredients heating was 
stopped, synthetic flavor and color were added. 

Finally, jelly was poured into glass jars and chilled for several hours until evaluation 
 
Table 1: Formulation of jelly. 

Weight (%) Ingredients 
53.88 
44.00 

2.00: 3.00 
0.20(of sucrose) 

0.02 
0.02 

Water 
Sucrose 
Gelatin 

Citric acid 
flavor 
color 

 

Phytochemical analysis of plant extracts for active components:  
 
Phytochemical screening of the extracts was carried out according to the methods described by 

Trease and Evans (1989) for the detection of active components like saponins, tannins, alkaloids, 
phlobatanins and glycosides. 

 
- Alkaloids:  
 

1 ml of 1%HCl was added to 3 ml of the extract in a test tube. The mixture was then heated for 20 
min, cooled and filtered. About 2 drops of Mayer’s reagent were added to 1 ml of the extract. A creamy 
precipitate was an indication of the presence of alkaloids.   
 
- Tannins: 
 

1 ml of freshly prepared 10%KOH was added to 1ml of the extract. A dirty white precipitate 
showed the presence of tannins.   
 
- Glycosides: 
 

10 ml of 50% H2SO4 was added to 1ml of the extract and the mixture heated in boiling water for 
about 15 min. 10 ml of Fehling’s solution was then added and the mixture boiled. A brick - red 
precipitate was confirmatory for the presence of glycosides.   
 
- Saponins:  
 

Frothing test: 2 ml of the extract was vigorously shaken in the test tube for 2 min. No frothing was 
observed. (ii) Emulsion test: 5 drops of olive oil was added to 3 ml of the extract in a test tube and 
vigorously shaken. Absence of stable emulsion formed showed absence of saponins.   
 
- Flavonoids: 
 

1 ml of 10% NaOH was added 3 ml of the extract. There was no yellow coloration which is 
indicative of the absence of flavonoids.   
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- Steroids: 
 

Salkowski test: 5 drops of concentrated H2SO4 was added to 1ml of the extract in a test tube. Red 
colouration was observed which is indicative for the presence of steroids.   
 
- Phlobatanins:  
 

1ml of the extract was added to 1%HCl. No red precipitate observed which means negative result.   
 
- Triterpenes: 
 

1ml of the extract was added to 5 drops of acetic anhydride and a drop of concentrated H2SO4 
added. The mixture was then steamed for 1 h and neutralized with NaOH followed by addition of 
chloroform. Absence of blue - green color indicates the absence of triterpenes 
 
-Polyphenols: were estimated as total polyphenols using the method described in the AOAC(1970). 
 
- Sensory evaluation:- 

 
Samples of jelly were subjected to organoleptic evaluation by panelists according to Faridi and 

Rubenthaler (1984). Panelists were asked to evaluate color, taste, clarity, texture, grainess, bleeding, 
and overall acceptability.  

                                          
Results and Discussion 

 
Total polyphenols content of studied plant material (sider leaves and seeds) were determined and 

the obtained results were presented in Figure (1). 
Data in Figure (1) demonstrated that, the polyphenols content of methanolic leaves extract (465 

mg/100g) was higher than that of seeds extract (242mg/100g)  
 

 
 
Fig. 1: polyphenols content of sider leaves and seeds  

                                                      . 
The photochemical screening (including tannins, saponins, alkaloids, triterpenes, polyphenols, 

flavonoids and cardiac glycosidesx) of methanolic extracts of sider leaves and seeds (Zizyphus 
spina-christi L) were determined and the obtained results were tabulated in table (1). 

Most of these compounds have variously been reported to have antimicrobial activity and could be 
the reason of the activities recorded against some different microorganisms. These results are similar 
with (Ogbunugafor et al., 2008) who reported that the phytochemical analysis of the stem bark of 
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Z.spina-christi showed that it contained carbohydrates, flavonoids, saponins and tannins (these 
compounds are known to have curative properties against several pathogens). 

Phytochemically, Zizyphus spina-christi L is famous for its cyclopeptide alkaloids and 
polysaccharides. However, large numbers of flavonoids, tannins and saponins has been isolated from 
various species of this valuable genus (Waqar et al. 2015). 
 
Table 1: Phytochemical constituents of methanolic extract of Z. spina-christi leaves and seeds 

Methanol extract of  
Z. spina-christi seeds 

Methanol extract of  
Z. spina-christi leaves 

Organic  
compounds 

 

+ + Glycosides  1 
+ + Phlobatannins  2 
+ +++ Polyphenols  3 
+ + Steroids  4 
 - + Saponins  5 
+ + Tannins 6 
 - + Alkaloids 7 
+ ++ Triterpenes 8 
+ ++ Flavonoids 9 

 ( - ) = Absent; (+) = Low concentration, (+ +) = Moderate concentration؛ and (+ + +) = Copious concentration 
 

The antimicrobial activity of methanolic sider leave extract against some selected micro organisms 
was assessed by the presence or absence of inhibition zones and the obtained results are presented in 
table (2). The presented data in table (2) showed obviously that, the higher the concentrations of sider 
leaves extracts the higher the antimicrobial activity, but the strongest antimicrobial activity was 
recorded against  B. cereus DSMZ 345 and Candida. albicans ATCC 10231 for all studied 
concentrations, (with diameter of inhibition zone ranging from 14 to 32 mm), while the lowest 
antimicrobial effect was recorded against E. coli O157:H7 ATCC 51659 and Salmonella typhimurium 
ATCC 14028, with diameter of inhibition zone ranging from 8 to 24 mm) 
 
Table 2: Antimicrobial activity of different concentrations of sider leaves crude extract:   

Bacterial strains 
*Diameter of Inhibition Zones (mm.) MIC** 

mg/100ml 
 

Conc.m
g/100ml 

80 160 240 320 400 480 560 640 

B. subtilis ATCC 14085  12 14 16 27 27 27 27 31 320 
B. cereus DSMZ 345  14 17 22 28 30 30 31 30 400 
E. coli O157:H7 ATCC 51659  8 10 15 18 20 22 22 24 480 
S. typhimurium ATCC 14028  8 8 11 14 19 20 20 22 480 
St. aureus ATCC 6528  11 15 18 24 26 31 31 31 480 
C. albicans ATCC 10231  14 16 18 25 30 30 30 32 400 
G. candidum NRRL Y-552  10 13 17 22 26 29 29 30 480 

* Including disc diameter of (8 mm). ** MIC: Minimal inhibitory concentrations 

 
Data in the same table also showed that, minimum inhibitory concentration (MIC) of leave extract 

was 320 mg/ 100ml against B. subtilis ATCC 14085, 400mg/100 against B. cereus DSMZ 345 and 
Candida. albicans ATCC 10231 and 480mg/100 of the other studied organisms. These results 
demonstrated that, sider leaves extract had an effective influence on the different microbes. These 
results were in agreement with Hossein et al., 2014 who found that, the aqueous and methanolic 
extracts of leaves of Zizyphus spina-christi has inhibitory effects against five bacterial species 
Staphylococcus aureus, Pseudomonas aeruginosa , E. coli ,Acinetobacter spp. and Enterococcus spp. 

Data in table (3) show the antifungal activity of different concentrations of methanolic leaves 
extract Zizyphus spina-christi L. against selected fungal strains The presented results demonstrated that, 
the minimum inhibitory concentration (MIC) was 400mg/100ml for all fungal strains (A. niger ATCC 
102 , A.  flavus ATCC 247 and F. moniliform ATCC 206) 

These results confirmed those of  Saima  et al. (2013) who studied alteration in antioxidant and 
antimicrobial attributes of leaves of Zizyphus species in response to maturation , they reported that, all 
methanolic leaves extracts showed the antifungal activity against the different tested fungi (A. flavus, A. 
niger and A. alternate ) . While these results did not agree with Abalaka1 et al. (2010), who studied the 
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antimicrobial activity of Ethanolic extracts of leaves for two species of genus Ziziphus against fungi 
strains (- A. niger) this results showed that no activity for extracts against the fungi.This may be due to 
the different efficiency of Phytochemical constituents between ethanolic and methanolic solvents 

 
Table 3: Antifungal activity of different concentrations of sider leaves crude extract: 

Fungi strains 
Antifungal index (%) MIC 

mg/100ml 
 

Conc.mg/100ml 320 400 480 560 640 

A.  niger ATCC 102  15 24 29 34 37 400 
A.  flavus ATCC 247  17 27 34 45 46 400 
F. moniliform ATCC 206  18 28 41 44 48 400 

 
 The antimicrobial activity of methanolic sider seeds extract against some selected micro 

organisms was assessed by the presence or absence of inhibition zones and the obtained results were 
presented in table (4). 

The presented data in table (4) illustrated obviously that using higher concentrations (over 
160mg/100g) of sider seed extracts led to increase the antimicrobial activity, but the strongest 
antimicrobial activity was recorded against B. subtilis ATCC 14085 and  B. cereus DSMZ 345 for most 
studied concentrations, (with diameter of inhibition zone ranging from 14 to 31 mm), while the lowest 
antimicrobial effect was recorded against  Salmonella. typhimurium ATCC 14028 and E. coli O157:H7 
ATCC 51659, with diameter of inhibition zone ranging from 12 to 20 mm) 

 
Table 4: Antimicrobial activity of different concentrations of sider seed crude extract:   

Bacterial strains 
 
                       Conc.mg/100ml                         

*Diameter of Inhibition Zones (mm.) MIC** 
mg/100ml 

 
 80 160 240 320 400 480 560 640 

B. subtilis ATCC 14085  0 0 15 22 26 30 30 31 400 
B. cereus DSMZ 345  0 0 14 16 25 27 27 30 480 
E. coli O157:H7 ATCC 51659  0 0 0 13 14 18 20 20 560 
S. typhimurium ATCC 14028  0 0 0 0 12 16 16 16 480 
St. aureus ATCC 6528  0 0 12 15 16 20 20 21 480 
C. albicans ATCC 10231  0 0 13 15 18 20 20 22 480 
G. candidum NRRL Y-552  0 11 14 17 21 21 21 21 400 

* Including disc diameter of (8 mm).                     ** MIC : Minimal inhibitory concentrations 
 
Data in the same table also showed that, minimum inhibitory concentration (MIC) of seeds extract 

was 480 mg/ 100ml against B. subtilis ATCC 14085, and 400mg/100ml against B. cereus DSMZ 345, 
while E. coli O157:H7 ATCC 51659 was 560 mg/ 100ml and 480mg/100ml for the other studied 
organisms.  

The previous results were similar with those of Nkafamiya et al. (2013) who studied the potential 
of Ziziphus spina-christi seed ethanolic extract on inhibition of microbial growth. They found that there 
was antibacterial activity of ethanolic extracts of Ziziphus spina-christi seed against five bacteria 
(Streptococcus feacalis, Staphylococcus aureus, Escherichia coli, Klebsiella pneumoniae and 
Pseudomonas aeruginosa). 

Also,  Aisha et al .(2015) studied the antimicrobial activity of sider seed crude extract which 
extracted by different solvents and they found that, methanol extract showed antimicrobial activity 
against E.coli ( with inhibition zone of 16mm) while the petroleum ether, chloroform and aqueous 
extracts of Ziziphus spina -Christi seeds were inactive against all bacterial organisms.  

Results of antifungal index (%) in table (5) demonstrated that all studied concentrations of sider 
seed extract had no effect against A. niger ATCC 102 and A. flavus ATCC 247, while (560 /100g) 
concentration  had antifungal effect on  F. moniliform ATCC 206 as a minimal inhibitory concentrations 
(MIC). These results were in acceptance with Aisha et al. (2015), who reported that,  all parts of 
Ziziphus spina -Christi extracts were inactive against  fungi. 

The effect of using different concentrations of sider leave and seed extracts on the total plate count 
and on yeast and mould count of produced jelly in comparison with commercial preservative (0.1 % 
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sodium sorbet) as well as control sample (without any preservatives) was studied and the obtained 
results were tabulated in table (6) 
Table 5: Antifungal activity of different concentrations of sider seed crude extract: 

Fungi strains 
Antifungal index (%) MIC 

mg/100ml 
 

Conc.mg/100ml 320 400 480 560 640 

A.  niger ATCC 102  8 11 12 16 18 - 
A.  flavus ATCC 247  10 14 15 17 17 - 
F. moniliform ATCC 206  12 15 18 21 27 560 

 
Table 6: Total plate count and yeast and mould count of produced jelly with different concentrations of sider 

leave and seed extracts.  
Y&M count  TPC Samples  

Log cfu/g  Cfu/g  log cfu/g  Cfu/g  
≤1 ≤ 10 3.26 1.8 X 103 Control(-) 
≤1 ≤ 10 2.08 1.2 X 102 Control(+)  
≤1 ≤ 10 3.23 1.7 X 103 S. E. (320mg/100ml)  
≤1 ≤ 10 2.28 1.9 X 102 S. E. (480mg/100ml )  
≤1 ≤ 10 2.04 1.1 X 102 S. E. (640mg/100ml) 
≤1 ≤ 10 ≤1 ≤ 10 L.E.(320mg/100ml )  
≤1 ≤ 10 ≤1 ≤ 10 L. E. (480mg/100ml)  
≤1 ≤ 10 ≤1 ≤ 10 L. E. (640mg/100ml)  

Colony-forming unit (CFU or cfu)                   S. E seed extract                       L.E   leafe extract 
Control(-)   without any preservatives             Control(+)    (0.1 % sodium sorbet) 

 

Data in table (6), showed that, all studied concentrations of leaves extract (320,480 and 640 
mg/100ml) recorded the highest antimicrobial activity  followed by 640 mg/100 ml seed extract(1.1 X 
102  Cfu/g) and then commercial preservative 0.1 % sodium sorbet  (1.2 X 102 Cfu/g). 

From the presented data in table (7) it could be noticed that, all studied sensory attributes (except 
the taste of leaf extract samples) recorded considerable level of acceptance for both seed and leaf 
extracts in comparison with control samples.  

Concerning to the color, texture and shape of produced jelly with different concentrations of seed 
and leave extracts, the presented data showed that, the  highest values were recorded for jelly prepared 
using different concentrations of seed extract compared with controls and different concentrations of 
leaf extracts. As general the highest values of clarity , flavor , over all acceptability and taste were 
recorded for control samples followed by seed extract samples and then leave extract samples.   
 
Table 7: Sensory properties of Jelly product after adding  leaf and seed extracts  

Total 
score 

Over all 
acceptab
ility (20) 

Shape 
(10) 

Texture 
(15) 

Taste 
(10) 

Flavor 
(10) 

Clarity 
(15) 

Color 
(20) 

Sensory  properties 
 

Extracts . concentrations 
92.37 19.08 9.00 13.36 9.33 9.00 14.50 18.10 Control(-) 
92.63 19.08 9.00 13.23 9.25 8.91 14.16 19.00 Control(+) 
64.30 11.66 8.00 11.33 5.20 6.00 9.00 13.11 L.E.( 320mg/100ml  ) 
67.37 12.50 8.00 11.66 5.60 6.00 9.33 14.28 L. E. ( 480mg/100ml ) 
63.34 11.40 7.80 11.50 4.00 5.6 9.33 13.71 L. E. ( 640mg/100ml   ) 
88.89 17.00 9.30 13.50 8.41 8.50 13.08 19.10 S. E. ( 320mg/100ml ) 
89.77 18.00 9.30 13.53 8.50 8.25 12.91 19.28 S. E. ( 480mg/100ml  ) 
87.80 17.83 9.50 13.50 8.25 7.08 12.50 19.14 S. E. ( 640mg/100ml  ) 

 L.E. Leaf extract                                                                  S.E. Seed extract   
Control(-)   without any preservatives             Control(+)    (0.1 % sodium sorbet) 
  

Conclusion 
 
From the obtained results it could be concluded that, the methanolic leaves extracts are more 

suitable for fighting bacterial pathogens especially positive and negative Gram bacteria, yeasts and 
Fungi strains than seed extracts of Zizyphus spina-christi L and both of them could be applicable in food 
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processing as a natural preservative.   
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