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Evaluation of the efficacy of leave Extract of Ziziphus spina-Christi against three Bacterial
species

Reem Amhemmed Masoud
Department of biology- faculty of education- Zoltun- Sabratha university

Abstract

Background: Plants hold immense significance in our existence as they cater to our fundamental
requirements for nourishment, shelter, attire, energy, decorative elements, seasoning, and
healing. The family Rhamnaceae encompasses the intriguing genus Ziziphus. This remarkable
genus consists of approximately 100 species of either deciduous or evergreen trees and shrubs,
thriving in the tropical and subtropical regions across the globe.

Aims: the present study aimed to evaluate the leaves extracts of Z. spina-christi against three
Bacterial species.

Results: The mean values for the diameters and zones of growth inhibition created by the
extracts of Z. spina-christi leaves against pseudomonas sp were noted as (161.27, 33.73, and
44.81 mm2) for the region of activity when concentrations of leaves extract (100, 50, and 25 ml)
were utilized in sequence. Conversely, the activity area observed was (286.70, 25.20, and 395.44
mm2) when the antibiotics Streptomycin, Ampicillin, and Gentamycin were introduced.
Additionally, the aqueous extracts of Z. spina-christi yielded measurements of (133.68, 104.72,
and 17.141 mm?) for the active area when the leaf extract concentrations (100, 50, and 25 ml)
were administered respectively. Meanwhile, the recorded area of activity was (306.81, 168.70,
and 134.91 mm?2) when Streptomycin, Ampicillin, and Gentamycin were employed against
staphylococcus sp. Furthermore, the aqueous extracts of Z. spina-christi displayed values of
(96.89, 42.17, and 20.49 mm2) for the area of activity when the leaf extract concentrations (100,
50, and 25 ml) were applied accordingly. On a different note, the recorded area of activity
reached (320.94, 21.38, and 42.17 mm?2) when the antibiotics Streptomycin, Ampicillin, and
Gentamycin were used against klebsella sp.

Conclusion: Gentamycin showcases unparalleled potency against Pseudomonas sp among the
antibiotics examined, while the 100ml extraction of Z. spina-christi leaves exhibits the most
remarkable effect among its various concentrations. Streptomycin stands out as the most
effective against Staphylococcus sp within the realm of studied antibiotics, with the 100ml Z.
spina-christi leaves extraction demonstrating the highest efficacy compared to other
concentrations. Streptomycin also reigns supreme against Klebsella sp among the reviewed
antibiotics, as the 100ml extraction of Z. spina-christi leaves reveals the strongest impact among
the available concentrations.

Key words: Z. spina-christi- leaves extracts — growth inhibition

Introduction

Plants weave an intricate tapestry of significance in our existence, catering to our fundamental
desires for nourishment, shelter, attire, energy, aesthetics, seasoning, and healing. The illustrious
genus Ziziphus belongs to the esteemed family Rhamnaceae. This captivating genus
encompasses approximately 100 species of trees and shrubs, both deciduous and evergreen,
flourishing in the warm embrace of tropical and subtropical realms across the globe (Cherry,
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1985).The Z. spina-christi plant thrives in the untamed wilderness of tropical Asia and Africa.
As a proud member of the Rhamnaceae family, it originally finds its roots in the subtropical,
arid, and semi-arid terrains of Iran, flourishing splendidly in the sun-kissed southern provinces
such as Fars, Hormozgan, Bushehr, Khuzestan, Kerman, and particularly in the verdant south of
Sistan and Baluchestan (Fazelinasab and Mirzaei, 2017).The remarkable Z. spina-christi plant
boasts a widespread presence across the Sahara and Sahel, stretching from Senegal to the vast
expanse of Sudan and Arabia, where the annual rainfall dances between 50 — 300 mm or graces
periodically flooded locales (Mohammed et al., 2013). It flourishes in arid conditions and is
characterized by its striking thorny appearance, often showcasing pairs of thorns—one straight
and the other whimsically curved. Its foliage consists of numerous diminutive, sometimes almost
imperceptible, tooth-like leaves (Mohammed et al., 2012). The Zizyphus genus holds profound
medicinal value, as every part of this plant is utilized by local Arab communities to nurture a
vibrant and healthy lifestyle. Z. spina-christi has been recognized for its prowess against
stubborn bacterial and fungal adversaries that typically resist contemporary medications
(Mohammed et al., 2012). The Z. spina-christi plant flourishes wildly across the verdant
expanses of tropical Asia and Africa. As a member of the Rhamnaceae family, it originally
thrives in the subtropical, arid, and semi-arid regions of Iran, particularly in the southern
provinces of Fars, Hormozgan, Bushehr, Khuzestan, Kerman, and notably in the southern
stretches of Sistan and Baluchestan (Fazelinasab and Mirzaei, 2017). The resilient shrubs of this
plant withstand the relentless heat and drought, showcasing a plethora of pharmacological
applications (Nkafamiya et al., 2013).The quest for antimicrobial properties in medicinal plants
has emerged as a pressing global concern. This issue resonates particularly in developing
nations, where infectious diseases remain a leading cause of mortality (Majid et al., 2013).
Research has unveiled that fresh jujubes boast a higher concentration of antioxidant compounds
than their counterparts—apples, strawberries, blueberries, plums, raspberries, and blackberries
(Soliman and Hegazi, 2013).For centuries, Z. spina-christi has found its place in the realms of
alternative medicine, serving as a remedy for fever, pain, dandruff, wounds, ulcers, inflammatory
disorders, asthma, and even ocular ailments. Recent studies have illuminated its antibacterial,
antifungal, antioxidant, and anti-hyperglycemic properties. Its extracts play a pivotal role in drug
development, showcasing pharmacological activities across the Middle East and the southern and
eastern expanses of Asia (Asgarpanah and Haghighat, 2012).The current study embarks on a
voyage to evaluate the pathogenicity of bacterial strains in response to the crude extract of
Ziziphus jujuba, paving the way for antibiotic formulations targeting bacterial infections,
particularly those caused by Typhoid. These antibiotics promise to offer minimal or no side
effects and adverse reactions when juxtaposed with synthetic alternatives.

Materials and methods

The current investigation elucidates the in vitro antimicrobial prowess of Z. spina-christi leaf
extracts against three distinct bacterial species.

Samples were gathered from various origins (Ahtwesh ornamental center- Surman). The samples
were air-dried to perfection. Using an electrical crusher, the samples were finely ground. The
pulverized material was rinsed and stored in specialized bags. The extraction process involved
both water and alcohol, adhering to the following protocol: Water extract: 20 grams of the plant
leaves were dissolved in 200ml of water. Alcohol extract: 20 grams of the plant leaves were
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dissolved in 200ml of ethyl alcohol for a duration of 24 hours. The solutions underwent
filtration, and the extraction was centrifuged to segregate its constituents. The extraction process
was facilitated by a rotary evaporator under pressure at 55°C. The water and alcoholic solvents
were evaporated, leaving the extracted compounds concentrated as a stock. The balance was
established by weighing an empty container, to which 3 grams of the extraction were added and
left for 24 hours before being refrigerated until needed. The Z. spina-christi extracts were
prepared in a descending series of concentrations in the following order: 100, 50, and 25 mg/ml.
The MIC represents the minimal concentration of the antimicrobial agent that entirely halts
growth. The antimicrobial efficacy was assessed by measuring the diameter of the inhibition
zone. Three antibiotics were scrutinized in relation to their effectiveness against bacterial growth
activity. Streptomycin, Ampicillin and Gentamycin were evaluated in comparison with the three
leaves extracts concentration sdiscriped.

Results and discussion

Data presented in table (1) shows that, The antibacterial activity of the Z. spina-christi leaves
extracts was evaluated. The average of the diameters and area of growth inhibition zones
produced by Z. spina-christi extracts against standard organisms were determined. aqueous
extracts of Z. spina-christi recorded (161.27, 33.73 and 44.81mm? ) for the area of the activity
when leaves extract concentration (100, 50 and 25 ml) were applied respectively. On the other
hand, the area of activity recorded (286.70, 25.20 and 395.44mm?) when Streptomycin,
Ampicillin and Gentamycin were applied.

The previous results are clearing that, Gentamycin has the highest effect against
pseudomonas sp among the studied antibiotics, while 100ml Z. spina-christi leaves axtraction
has the the greatest effect among other concentrations
Table (1) Radius and area of the culture treated by antibiotics and Z. spina-christi extracts
on pseudomonas sp

Treatment Radius of the culture + sd area of the culture mm?
Streptomycin 19.11+ 4.59 286.70
Ampicillin 5.66+1.80 25.20
Gentamycin 22.44+5.76 395.44
Ziziphus extract 100 14.33+£1.93 161.27
Ziziphus extract 50 7.55+1.81 4481
Ziziphus extract 25 6.55+1.66 33.73

Data presented in table (2). aqueous extracts of Z. spina-christi recorded (133.68 104.72
and17.141mm?) for the area of the activity when leaves extract concentration (100, 50 and 25
ml) were applied respectively. On the other hand, the area of activity recorded (306.81, 168.70
and134.91mm?) when Streptomycin, Ampicillin and Gentamycin were applied.

The previous results are clearing that, Streptomycin has the highest effect against
staphylococcus sp among the studied antibiotics, while 100ml Z. spina-christi leaves extraction
has the greatest effect among other concentrations.
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Table (2) Radius and area of the culture treated by antibiotics and Z. spina-christi extracts
on staphylococcus sp

Treatment Radius of the culture + sd area of the culture
Streptomycin 19.77+£3.86 306.81
Ampicillin 14.66+4.44 168.70
Gentamycin 13.11+1.61 134.91
Ziziphus extract 100 13.05+1.37 133.68
Ziziphus extract 50 11.55+1.13 104.72
Ziziphus extract 25 5.88+1.61 17.14

Data presented in table (3). aqueous extracts of Z. spina-christi recorded (96.89, 42.17 and
20.49mm? ) for the area of the activity when leaves extract concentration (100, 50 and 25 ml)
were applied respectively. On the other hand, the area of activity recorded (320.94, 21.38 and
42.17mm?) when Streptomycin, Ampicillin and Gentamycin were applied.

The previous results are clearing that, Streptomycin has the highest effect against klebsella
sp among the studied antibiotics, while 100ml Z. spina-christi leaves extraction has the greatest
effect among other concentrations.

Table (3) Radius and area of the culture treated by antibiotics and Z. spina-christi extracts
on klebsella sp

Treatment Radius of the culture + sd area of the culture
Streptomycin 20.22+4.14 320.94
Ampicillin 522 +0.83 21.38
Gentamycin 7.33+£1.41 42.17
Ziziphus extract 100 11.11 +2.80 96.89
Ziziphus extract 50 7.33+1.65 42.17
Ziziphus extract 25 511+0.78 20.49

Figure (1) Plates indicating positive inhibition by Z. spina-christi extracts and also
measurement of zones of inhibition

Discussion

Plant extracts embody a rich tapestry of diverse chemical constituents, each exhibiting its own
unique characteristics. The substantial transformation within these compounds leads to a
spectrum of biological effects stemming from the extracts. Certain herbal extracts have revealed
notable antimicrobial properties (Thompson, 2006); in light of these attributes and various other
biological influences, plant extracts have garnered significant interest as viable alternatives to
antibiotics for potential therapeutic interventions (Hudson and Towers, 1991 and Vaishnav
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and Demain ,2009) and/or applications in health-cosmetics and the food sector (Antignac,

2011). Zizyphus jujuba stands as a medicinal marvel with established therapeutic capabilities;

research into the antimicrobial properties of its essential oils has unveiled remarkably potent

antibacterial efficacy (Al-Reza, 2010). The findings of the current investigation also illuminate
the antimicrobial prowess of Zizyphus jujuba fruit extract, aligning with previous studies that
affirm the medicinal virtues of this botanical wonder (Yan et al ., 2012). In addition to its
antibacterial prowess, the findings disclosed the extract's antifungal capabilities, demonstrating
its ability to vanquish Candida albicans and Aspergillus fumigates effectively, even at minimal
concentrations. The results underscored that beyond the antimicrobial potential of jujube oils,
other components of the plant, including the leaves, as well as the jujube fruit itself, possess
significant biological effectiveness, particularly in relation to antibacterial and antifungal
activities (Kamilolu et al., 2012). The current research, employing macro broth dilution and disk
diffusion techniques, showcased even greater antibacterial efficacy of Z. spina-christi leaves
extract against three bacterial species. Results shows a moderate response of the Z. spina-christi
leaves extract against the bacterial growth activity. The allure of plant-derived extracts and
compounds is gaining traction as potent antiseptics and defenders against microbes.the present
study is also on line with Bukar et al.,2015 who concluded that, the essential oil demonstrated
pronounced efficacy against Gram-positive bacteria in comparison to Gram-negative bacteria; it
exhibited remarkable antibacterial activity against Staphylococcus aureus (with a zone of

inhibition measuring 11 mm), Escherichia coli (with a zone of inhibition measuring 10 mm),

Shigella spp (with a zone of inhibition measuring 8 mm), and Pseudomonas aeruginosa (with a

zone of inhibition measuring 8 mm). The physiochemical analysis of the oil extract derived from

Z. spina-christi indicated the presence of various secondary metabolites, including glycosides,

tannins, and alkaloids. The seed oil extract of Z. spina-christi manifested significant antibacterial

activity against Staphylococcus aureus and Escherichia coli, thereby suggesting that the chemical
constituents present in the extract, such as glycosides, alkaloids, and tannins, exert potent
antibacterial effects on the bacterial cell wall and DNA.
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