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Abstract:

Medicinal plants are one of the most essential waysure many
microbial illnesses. The goal of this study wasagsess the antimicrobial
activity of various extracts of medical plants sweh lepidium sativum,
coriandrum sativum and cuminum cyminum against qgehic strains, G+
bacteria (Staphylococcus aureus, Staph. aureup.sabseus and Bacillus
cereus) and G- bacteria (Pseudomonas aeroginos&.aoali). The mold
strains were Aspergillus niger, Aspergillus flavéggnicillium rubrum and
Macrophomina phaseoli and the yeast strain was i@analbicans , as
determined by the well diffusion assay. The findingvealed that hexane
extracts of Lepidium sativum had the maximum efficagainst all tested
strains except G+ bacteria. The highest restricinge of Coriandrum
sativum extracts appeared with ethanolic (2.6mngthanolic (2.03mm),
and petroleum ether (1.7mm) extracts against AuaThe petroleum ether
extract of Cuminum cyminum shown antibacterial\aggtiagainst A. niger,
A. flavus, and Macro phaseoli mold, with zones miilbition measuring
2.03, 2.22, and 1.3 mm. Overall, all extracts hadoasiderable impact
against strain A. flavus. In contrast, strains Agen and Macro. phaseoli
were resistant to all extracts of Cuminum cyminumd aCoriandrum
sativum. closing, the hexane extract of Lepidiuativeim shown effective
antibacterial activity against tested strains amdegarded as a potential
extract for further research and applicationss ktrongly advised to follow
this study's findings, which demonstrate that Lepid sativum hexane
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extracts exhibited the biggest zone of inhibitian domparison to other
extracts like methanol and ethanol. Novel medicatito treat a range of
microbial infections in humans may be developeagdiepidium sativum

as a raw material. Consequently, the research stgygeluding Lepidium

sativum in the regular diet.

Key words: Antimicrobial activity, medicinal plants, Discftlision
method. Lepidium sativum, coriandrum sativum, amchioum cyminum

1. Introduction

Numerous studies have shown that herbal medicireesféective in
treating bacterial infections caused by antibiatsistance. Cold water
extracts of guava (Psidium guajava) and clove (§iyay aromaticum) were
the most efficient against Escherichia coli, withibition zones of 6.2. mm
and 5.2mm, respectively. Coriander (Coriandrunvaat) and Sana makki
(Cassia angustifolia) leaf cold water extracts wibe most efficient plant
extracts against Staphylococcus aureus, with ihbibzones of 6.9 mm and
5.9 mm, respectively, Banu, et al., (2024) .

Nouioura,et al., (2024) studied the chemical contjpos
antioxidant capacity, and antibacterial properntiesssential oil derived
from C. sativum L. in relation to nosocomial, andtix-resistant bacteria.
The GC-MS analysis suggests that bioactive chemfoaind in the volatile
component of CS-EO may be responsible for thesetstf The ADMET
simulation shows that the principal ingredientC&-EO have favorable
pharmacokinetic properties. CS-EO is a promisirtgnahagent with
applications in various industries, thus it desenvejor consideration.

Medicinal herbs were traditionally used to treatagiety of parasite
disorders. They had preventative and curative tffen a wide spectrum of
parasite specieél-Snafi, (2024).

Herbal spices are a valuable agricultural crop toatribute to basic
healthcare in the food and medicine industries.bBleispices provide
nutritional benefits and are used for food flavgrand phytotherapy around
the world,Khan, et al.,(2024).
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Infectious diseases are a serious health probleinaea one of the
leading causes of morbidity and mortality worldwiddahmoud et al.,
(2016).

The Food and Agriculture Organization of the Uniiations (FAO,
2023), reported that mycotoxin contamination afeatound 25% of global
food production, resulting in annual losses of #iob.

Teles et al., (2019) reported that the hospitaliaed infections are
mainly linked to Gram positive pathogens as Stamtodcus aureus and
Gram negative pathogens as Escherichia coli anddesgonas aeruginosa.

Methicillin-resistant Staphylococcus aureus (MRS¥gncomycin-
resistant enterococci (VRE), Streptococcus pneuaggnMycobacterium
tuberculosis, Enterobacteriaceae producing extesgedtrum b-lactamases
(ESBLs) and carbapenemases, multidrug-resistateatéso causing severe
hospital infections in immunocompromised individkialsuch as
Pseudomonas aeruginosa and Acinetobacter baumariincreasingly
reported from both the human and veterinary medignactice and the
aguatic environment as well, Sakkas et al., (2018)

Drugs used during treatment of infections are gaheassociated
with adverse effects on the patient, including ligpasitivity,
hepatotoxicity, and nefrotoxicit Teles et al. , 19D,

Over the past years, due to the emergence of desgstant
pathogens, the potential antimicrobial propertiésmedicinal plants and
their metabolites have attracted much interest. déeelopment of new
antimicrobials from plants is a possible action iagfa drug-resistance
problem (Sakkas et al., 2016). The antimicrobialperties of many plants,
particularly plant oils and extracts, are attrilbutéo their ability to
synthesize aromatic substances, most of which aengs or oxygen-
substituted derivatives, Sakkas and Papadopoul@irj2

One of the actions to counter the emergence oflthg resistance
problem is the development of new antimicrobialanPessential oils are
explored as a promising substitute to currentlydusetimicrobials, and to
date, many plant essential oils have been repdaguesent considerable
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antimicrobial activity. This activity is attributad their ability to synthesize
aromatic substances, the majority of which are plseror oxygen-
substituted derivatives, Sakkas and Papadopoul@irj2

Plant-based natural products are increasingly usexstveral fields
including pharmaceutical, food and cosmetics, Sakiu et al., (2015).

Aromatic and therapeutic plants have long been arhroercial
interest in a variety of businesses, including rieess, food, cosmetics, and
healthcare. In addition to their aromatic and @ayfeatures, they contain a
variety of active elements, such as alkaloids, difeids, carotenoids,
tannins, saponosides, and oils, which also corfferapeutic properties,
Benmakhlouf et al., (2022).

Medical plants are one of the most important meatngat of many
bacterial infections due to its different antibaieiecompounds and don't
have side effects against human , Jaloob (2018).

The effectiveness of the antimicrobial effect ot thssential oll
varies from species to species, as well as froferéiiit bacteria depending
on the structure. Because of their lipophilicityey easily pass through the
membrane of the bacterium. The mechanism of antoiial action of
essential oils is reflected in the increase in pleemeability of the cell
membrane, MarjanogiBalaban et al., (2018).

Moreover, medicinal plants are behold natural dmetefore safer
than conventional synthetic pharmaceuticals, amdhbineficial effects of
phytochemicals on human health have gained a nrdgrnest (Mocan et al.,
2016 and 2017; Mollila et al., 2017). One of the most popular and well
documented medicinal plants over the world is Chaitia recutita (L.) or
simply chamomile. Its flower-heads are used botarivally and externally
to alleviate or even cure a vast list of healthdibons, Rotblatt (2000).

Benefits of consuming oat products were mainly tuthe presence

of dietary fibers, phenolic acids and a unique grofi amide derivatives
known as avenanthramides, Sen et al., (2011).
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Lepidium sativum seed (LSS) (Cruciferae) is usedtraditional
medicine to treat jaundice, liver difficulties, sph ailments, and
gastrointestinal disorders. It was also found tosehantihypertensive,
diuretic, anti-asthmatic, antioxidant, and antianimatory properties, Al
Asmari et al., (2015).

Lepidium sativum (LS), sometimes known as 'hub lzadt belongs
to the Brassiaceae family. Plant seeds and leawvesain flavonoids,
glycosides, essential oils, carbohydrates, protdasy acids,p-carotene,
and vitamins such as riboflavin, niacin, and ascodrid (Yadav et al.,
2010). Traditional medicine has employed both tlaats leaves and seeds.
The plant is reported to have hypoglycemic, antdnignsive, diuretic
(Jouad et al., 2001; Patel et al., 2009) hemagglutinating, fralture healing
(Eddouks et al., 2005; Yadav et al., 2011), anti-inflammatory (Raval et al.,
2013), hepatoprotéige (Abuelgasim et al., 2008; Al-Asmari et al., 2015),
antioxidant (Agarwal and Verma, 2011; Zia-Ul-Haq et al., 2012) and anti-
carcinogenic activities, (Maghrani et al., 2005).

The edible entire seed of Garden Cress is recogjtzbave health-
promoting characteristics, hence it was hypothesibat these seeds can
serve as raw material for functional medfyehal et al., 2012; Rehman et
al., 2012).

Kukde et al.,( 2024) discovered that pumpkin seedsheavy in oil
and minerals, but garden cress seeds are espedigly in iron.
Despite its nutritional and functional benefitsydgn cress is nevertheless
one of the world's most underutilized crops. liemds to emphasize the
chemical and nutritional properties of Lepidiumiaain, with an emphasis
on its bioactive profile, health claims, therapeutenefits, and industrial
applications. Anti-nutritionals are plant-deriveaemicals that limit nutrient
availability and utilization, as well as food ineak

Gilani et al.,( 2013), mentioned that lepidium wamn is a popular
herb that is generally known in Arabic as (Hab askaad or Thufa), grown
in several parts of Saudi Arabia, such as Hijag Ehstern province, and Al-
Qaseem.
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Abd El Rahman et al.,( 2024) evaluate the antaiminatory and
antioxidant effects of Lepidium sativum seed exirative leaf extract,
resveratrol, and Eucalyptus, either alone or in [@oation with
pyrimethamine-sulfadiazine. Natural plants (Lepmigativum, Eucalyptus,
and Olive leaf extract) and resveratrol demongtrasati-toxoplasma
activity by significantly reducing the number ofabr cysts when taken
alone or in combination with PYR and SDZ (unpubddhdata). In the
present study, we wanted to evaluate the antinmfiatory effects of OLE,
LSSE, Eucalyptus, and RSV against chronic experiatefi. gondii
infection in mice.

L. sativum extract may enhance immune cell intiatby activating
cytokines, leading to faster regeneration of irguiissue,

Salem et al.,( 2024) .

L. sativum seeds are widely used as a treatment foariety of
conditions, including inflammation, arthritis, hypension, bronchitis,
hepatotoxicity, cancer, and diabetes, Amer et aDZ2). Indeed, the seed
extract included a significant concentration ofatié chemicals as well as
antioxidant components such as phenolic compoufidgpnoids, and
glucosinolates.

Bamidele et al.,( 2024) mentioned that the seedsl@aves of the
plant contain volatile oils. Garden cress seedse Haitter, thermogenic,
depurative, rubefacient, galactogogue, tonic, agibrac, ophthalmic,
antiscorbutic, antihistaminic, and diuretic propest

According to Tufail et al.,( 2024) , garden cressme of the world's
most underutilized crops, despite its nutritionahda functional
characteristics.

Abdel-Aty et al. (2023) employed garden cress gumd a
maltodextrin as microencapsulation coatings to roddhe storage stability
and antioxidant and antibacterial properties ofi@nlic-rich extract.

Garden cress contains numerous bioactive chemicatduding
gallic acid, protocatechuic acid, coumaric acidfesa acid, and kaempferol
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glucuronide. The chemicals have anti-inflammatoanti-carcinogenic,
antihypertensive, laxative, and antioxidant effebterya et al., (2022).

Garden cress seeds contain several anti-nutriticche@micals,
including phytin phosphorus, oxalates, tannins, tgase inhibitors,
saponins, phytic acid, lectins, and amylase inbibit Raw garden cress
seeds contain a high concentration of phytin, phosgs, and oxalates,
Azene et al., (2022).

Mir et al ., (2024) displays the percentages woighl infections in
spice samples. The study indicated that black peiael the highest
contamination rate (87.6%), followed by saffron .Z86), cayenne pepper
(72.1%), coriander (65.0%), and cumin (64.4%). eeek (52.5%) and
cinnamon (51.6%) were the least polluted spicesemiesl. A. flavus
dominated white pepper (70.0%) and black peppef83% Ginger contains
a high concentration of A. niger, A. flavus, and®pus stolonifera (50%).
Cinnamon was found to be infected with fungus ssecincluding
Aspergillus flavus (40%), Aspergillus niger (409%3hizopus stolonifera
(40%), and legumes contaminated with Aspergilluggeni (40%),
Penicillium arenicola (40%), and Penicillium oxaii (40%). Other spices
infected include aniseed, which was contaminatedh wAcremonium
strictum (40%), Aspergillus flavus (35%), Alterraralternate (40%), and
Mucor racemosus. Cumin spice is infected primaoyyAspergillus niger
(30%), Aspergillus tamarii (30%), Penicillium dunk?0%), and Rhizopus
stolonifera (20%). In reality, turmeric, black peppand fenugreek are the
least affected by numerous microbial strains.

As the number of inflammatory diseases grows, Hettierapy is
becoming an increasingly important form of inflantroa treatment.
Inflammation is the immune system's response t@reat stresses like
germs, allergies, and burns, as well as internglacts like auto-immune
illnesses, Mssillou et al .,(2022).

The ethnobotanical survey discovered that a largenber of
medicinal species are used to treat inflammatiah stomach pain, as well
as otorhinolaryngology and dermatological condgioheaves were the
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most commonly used plant portion, and decoction thasmajor technique
of preparation in traditional herbal medicinal pdares. The findings
suggest that the Fez-Meknes community relies onigimadl plants to
alleviate pain and inflammatiobefrioui, et al .,(2024).

Cumin’'s total phenolic concentration, when extrdstéth the same
solvent, is two times that of coriander.Cumin (@naum L.) extracts have
stronger antioxidant activity than coriander (Ctivaan L.) extracts,
possibly due to the plant's phenolic conteetyir, & Korukluoglu, (2020).

Spices are used in medicine for their therapefiiects, as well as to
enhance flavor, aroma, and color. There are sevesabrch papers on the
chemical compositions and pharmacological actidnspaces due to their
high mineral, nutritional, and antioxidant contenek et al .,(2024).

Boudaia et al ., (2024) examines the occurrena@aoter in women,
namely breast cancer, and emphasizes the use olllan vulgare in
traditional cancer treatment. The emphasis on fdiates and decoction
preparation aligns with regional norms, emphasizitlgg value of
maintaining and sharing traditional knowledge.

The combination of black cumin extract and soursopelery leaves
had an antagonistic effect (IF>1) on antioxidartivay, Wardatun et al .,
(2024).

Coriandrum sativum has been studied extensively
hypotensive, hypolipidemic, antiarrhythmic, anddiaprotective properties.
Alotaibi and co-authors ,attribute these capacities substances like
guercetin kaempferol, vanillic acid, and feruliecca@/orld et al ., (2023).

Nouioura et al., (2023) focuses on Coriandrum sativL. (C.
sativum), a spice and medicinal plant with sig@ifitessential oil content in
leaves, stems, flowers, and fruits/seeds

Furthermore, the most beneficial microbiologicalaliies were
identified when coriander seed powder was applied &% ratio, as it
successfully reduced the population of dangerausnl bacteria. EI-Gogary
et al., (2024).

C 20D
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Bouzaid, et al., (2024) mentioned that conventianahin had the
highest level of phenolic compounds (16.49 mg GAHEly weight),
followed by caraway (15.9 mg GAE/g DW), mysticalnda (15.01 mg
GAE/DW), and coriander (12.89 mg GAE/g DW). Thisdst found a
strong link between the antioxidant activity of teeeds and the solvents
utilized for extraction, Caraway, coriander, cumand mystical cumin were
evaluated for their total phenolic content and @atiant properties. These
spices have high antioxidant properties, makingntlee natural source of
protection. The antioxidant capabilities of the egus extract and its
derivative fractions were strongly linked with th&tal phenolic content.

Herbal spices have therapeutic benefits in additotheir culinary
usage. Herbal spices play a significant role irditianal homoeopathic
medicine, Khan, et al., (2024). Some species hayafisant therapeutic
significance for treating acute and chronic illresssThey are also known
for their fragrant and strong flavors. Various ggicincluding garlic, onion,
pepper, nutmeg, cumin, cloves, chiles, and asafetide used for both
medicinal and culinary purposes. The main constitiare terpene oil and
oleoresin, which are noted for their peppery taste.

Both components have been shown to be useful atntients. Spices
contain  vitamins, terpenoids, oleoresins, flavospid alkaloids,
prostaglandins, and essential oiSpices commonly found in groceries
contain bioactive compounds such as curcumin, ealgeapsaicin, thymol,
gingerol, crocetin, D-carvone, and D-limonene ajdiehcumin, which may
provide medical benefits for common ailments suehcaughs, colds,
fevers, headaches, stomach issues, and cancengStavors are used in
small amounts, providing food with essential miterddowever, some
flavors may be high in fat, protein, and carbohtekalue to the structure of
the seed, Hanwate et al., (2024) .

Cumin essential oils (EOs) were tested for antdyaadt activity

against Bacillus cereus, Staphylococcus aureusjdesgonas aeruginosa,
and Escherichia coli using the agar diffusion mdthdhe minimal
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bactericidal concentration was found. Coriandemioy and dill essential
oils effectively inhibited all tested bacteria egt®. aeruginosa. Fennel and
celery essential oils were efficient against E.i @ld B. cereus strains,
respectively. However, anise and carrot EOs hadcamitbacterial effect.
Hierarchical Cluster Analysis (HCA) identified fooategories based on the
EO contents of seven species ,Onder et al., (2024).

Medical plants are one of the most important meameat of many
microbial infections due to its different antibacé& compounds and don't
have side effects against human. Therefore, thi& &imed to evaluate the
antimicrobial activities of Cuminum cyminum, Coréaom sativum and
Lepidium sativumagainst pathogenic and food bareirss.

2. Materials and Methods
2.1 Samples collection and identification

Three herb species, belonging to three differentilfas (Table 1)
were investigated. The plants were purchased frernshmarket and it was
identified by department of Botany, Faculty of Awiture, Cairo

University, Egypt. The three plants were dried gnalinded to fine powder
then stored at 2C until used.

Table 1. (Three herb species, belonging to three diffefamilies)

Family Species Common name Tested Paft
Brassicaceae Lepidium sativum Garden Cress
Apiaceae Cuminum cyminum Cuminum Seeds
Apiaceae Coriandrum sativum Coriander

2.2 Preparation of extracts

Organic extracts from each herb were prepared akisg 10 gm of
the dried powder separately in 100ml of analyticeiyanic solvents
(Petrolum ether, Hexane, Methanol 80% and Etha@®é)7 using a conical
flask. The mixtures were kept at room temperatuvermight under
continuous shaking at 150 rpm in dark place. Thetunés were filtered
using Whatman (No.1) filter paper. The filtratesreveevaporated using
vacuum rotary evaporator. Stock solutions of défgrcrude extracts were
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prepared by dissolve the dried extracts with 109mé&hyl Sulphoxide
(DMSO) solution to obtain a final concentrationl® mg / ml.

2.3 Microorganisms

The microorganisms used to assay the antimicrcdwm#bities of
extracts were obtained from Cairo University, Facubf Agriculture,
Research Park. These microorganisms represented Wa¢teria
(Staphylococcus aureus (MRSA), Staph. aureus salospus ATCC 25923
and Bacillus cereus ATCC 33018), G- bacteria (Psewshas aeroginosa
ATCC 9027 and Escherichia coli ATCC 8739). The fetrains as molds
were Aspergillus niger (nrrl 1957), Aspergillus Wies, Penicillium
rubrum and Macrophomina phaseoli (nrrl 62743), and strain as yeast
was Candida albicans ATCC 1023.

For experimentation, the indicator strains were culated
in Mueller-Hinton broth medium and incubated at tipéimum temperature
for each strain for 24h. The same method was wsedhance the growth of
fungal strains.

2.4 Evaluation of Antimicrobial Activity of herbs extracts using well
diffusion assay

Microorganism (500ul) were plated in sterile petlishes then
melted and cooled Muller Hinton agar medium wasredunto all petri
dishes. The plates then were moved slowly to ensgelar distribution of
the microorganisms and then allowed to solidifyteAfsolidification, 5 mm
diameter of circular wells were carefully punchesing a sterile cork borer.
Each herb extract (30 pl) was tested as triplicEte. plates were allowed to
stand for half hour, incubated overnight at 30°Cov&h inhibition was
detectable as clear zone around the well.

3. Statistical Analysis.

Statistical analysis was carried out using one \vaaalysis of
variance (ANOVA) test followed by Duncan test thgbuthe program of
statistical packages for the social science (SR&&jon 16. Results were
expressed as meant SD. The differences among naaps< 0.05 are

considered significant (Snedecor and Cochran, 1989)

C 22D
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4. Result & discussion

The inhibitory spectrum of different extracts wasted against 10
strains selected depend on their relevance as hamdrmplant pathogens
(Staph. aureus MRSA, Staph. aureus subsp. aure@CAZ5923 and B.
cereus ATCC 33018, P. aeroginosa ATCC 9027 an@lEAGCC 8739, A.
niger nrrl 1957, A. flavus, Pen. rubrum, Macro. gdali nrrl 62743 and C.
albicans ATCC 1023).

Table (2):The antimicrobial activity of different extracts dfepidium sativum

zone of inhibition (mm)*
Ethanolic | Methanolic | Hexane extragt Petroleum
extract extract ether extragt
|G+ bacteria
Staph. aureus subsp. auf 0 0 0 0
ATCC 25923
Staph. aureus (MRSA)
|[B. cereus ATCC 33018
||G- bacteria
. aeroginosa ATcC 9027 v | 223025 0’ 0’
. coli ATCC 8739 o 0° 093015 |  0OP
||M olds
. niger (nri 1957) 0 0 0 23240
. flavus 1.2%10 1.6% +0.46 1.7%+0.36 | 1.3%+0.25
||Pen. rubrum 0 0 0 0
||Macr0 phaseoli (nrrl 62743) 0P 0P 0P 1.92+0
|veas
lc. abicans ATcc 1023 b 0° 1.17°+0.06 o

Means + standard deviation Letters indicate theifsgant differences between treatments.

The antimicrobial activity of different extracts bépidium sativum
was shown in table (2). The methanolic extract epidium sativum
outperformed other CuminunGoriander extracts in terms of antibacterial
activity (Table 2), with inhibition zones rangingm 1.60 to 2.23 mm. The
C 34 )
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antibacterial activity of the Hexane extract wasaswed using A. flavus
and E. coli at 1.7and 0.93 mm, respectively. In contrast, the petnol

ether extract of the same plant had no effect ond&+#- pathogenic
bacteria or yeast strains, but did have a modésttedn A. niger (2.23 mm),
A. flavus (1.3mm), and Macro. Phaseoli (1.9 mm).

The antibacterial activity of the ethanolic extraetried and was
significant depending on the microbiological steairsed.

But the largest inhibition zone of Lepidium sativiertracts was
observed with Hexane (1.7 mm), methanolic (1.6 rang petroleum ether
(1.3 mm) extracts, respectively against A. flavus.

In this respect , EI-Gogary et al., (2024) foundttfeeding meals
containing Salmonella typhimurium and Staphylocecawreus increased
the cecal contents of chickens. These data denadedtthat the addition of
CSP resulted in a considerable decrease in the ewailcoliform bacteria
(Mackoncy and S.S.) compared to the control treatmdowever, feeding
the diets containing CSP resulted in a considenagdein the overall viable
bacterial population. The group that was admineste€CSP-diet 7.0% had
the lowest coliform bacteria levels when compacethe other groups.

The ethanolic extract of Coriandrum sativootperformed other
Cuminum and garden cress extracts in terms obacterial activity (Table
3), with inhibition zones ranging from 0 to 2.6 mfhe antibacterial
activity of the hexane extract was tested on, Ajeni, A. flavus and C.
albicans at 1.3, 2.27 and 1.4 mm, respectivelgontrast, the petroleum
ether extract of the same plant had no effect ond&+#- pathogenic
bacteria or yeast strains, but had a moderatetesfe@. niger (3.03 mm),
A. flavus (1.7 mm), and Macro. Phaseoli (2.6 mnt)e Thethanolic extract's
antibacterial effectiveness varied significantly peeding on the
microbiological strains tested. with inhibition zZmon A. flavus (2.03 mm)

The findings of this study are consistent with thad Taha et al.
(2019), who discovered that broilers fed with vasaloses of CSP (0.1%,
0.2%, and 0.4%) had considerably lower levels ofdl.and C. perfringens
than the control group. This antibacterial actioould be related to
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coriander's essential oil content, as Burt (2004y@d in his research on

plants that produce antimicrobial essential oils.

Table (3): The antimicrobial activity of different extracts Gbriandrum sativum

zone of inhibition (mm)*

Ethanolic | Methanolic | Hexane extract Petroleum
extract extract ether extract
|G+ bacteria
Staph. aureus subsp. aur 0 0 0 0
ATCC 25923
Staph. aureus (MRSA) 0 0
|[B- cereus ATCC 33018
||G— bacteria
||P. aeroginosa ATCC 9027 0 0 0 0
||E. coli ATCC 8739 0 0 0 0
||M olds
. niger (nrrl 1957) 0 0 13017 * | 3.03%20.15
. flavus 2.6%+02 |2.03"+0.15| 2.27%+02 | 1.7°+0.17a
||Pen. rubrum 0 0 0
[Macro phaseoli (nr 62743)|  0® 0 0 262402
|eas
lc. abicans ATcc 1023 b 0° 1.4+0.15° o

Means + standard deviation Letters indicate theifstgnt differences between treatments.

The antimicrobial

results revealed that the esskmil

had a

stronger antimicrobial effect against Gram-positivacteria than Gram-
negative bacteria, with Staphylococcus aureus aioh@ella typhi being
the most sensitive and resistant microbial strer3. abrotanoides essential
oil, respectively. In disc diffusion agar and wdlffusion agar tests, the
minimum inhibitory and bactericidal concentratiofts S. aureus were
16.50 mm, 17.30 mm, 2 mg/mL, and 128 mg/mL, whiléyghi had values

of 760 mm, 9.20 mm, 16 mg/mL, and 512 mg/mL.
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P.abrotanoides essential oil acts as a naturabxaaiéint and antibacterial,
Noshad, (2024).

In the same direction, Bouzaid, et al., (2024) stigmated the
extracts of coriander, caraway, and magical cumarewfor their total
phenolic content (TPC) and flavonoid content (TRCQriander seeds had a
TPC of 518 mg GAE/100 g, while caraway had the ésglvalue at 925 mg
GAE/100 g. Caraway seeds had considerably gre&t€rlévels (p < 0.05),
while mystical cumin had the lowest at 57 mg ofechin equivalents per
100 g.

Barzegar, (2024found that the essential oil of P. fraxinifoliarish
in phenolic and flavonoid components and has suobataantioxidant
properties. Microbial studies revealed that B. gisbénd E. aerogenes had
minimum growth inhibitory concentrations of 2 and4 émg/mL,
respectively, while the minimum bactericidal corications were 32 and
greater than 512 mg/mL. In disk and well diffusiagar tests, B. subtilis
had the biggest inhibitory zone of essential olhevweas E. aerogenes had
the lowest.

The ethanolic, methanolic, and petroleum etheraeidrofCuminum
cyminum demonstrated no antibacterial action againstealied pathogenic
microorganisms except A. flavus, which had inhdmtizones of 2.13, 2.21,
and 2.22mm, respectively (Table 4). The petroleum etheraettshown
antibacterial activity against A. niger, A. flavasd Macro phaseoinold
(2.03, 2.22, and 1.3 mm, respectively).

In the same direction, Bouzaid, et al., (2024) stigated the
extracts of coriander, caraway, and magical cumarewfor their total
phenolic content (TPC) and flavonoid content (TRCQriander seeds had a
TPC of 518 mg GAE/100 g, while caraway had the ésglvalue at 925 mg
GAE/100 g. Caraway seeds had considerably gre&€rlévels (p < 0.05),
while mystical cumin had the lowest at 57 mg ofechin equivalents per
100 g.

The antimicrobial activity (AMA) of polysaccharid€BSs) extracted
from five different plant seeds was tested agdiost bacteria strains (S.
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aureus, E.coli, B. subtilis, and MRSA), The curréntings revealed that
PSs samples of pumpkin (Cucurbita pepo), pursl&uwetlaca oleracea),
safflower (Carthamu stinctorius), coriander (Codiarnm sativum),

Table (4): The antimicrobial activity of different extracts @uminum cyminum

zone of inhibition (mm)*
Ethanolic Methanolic |Hexane Petroleum eth(|
extract extract extract extract
|G+ bacteria
Staph. aureus subsp. aur 0 0 0 0
ATCC 25923
Staph. aureus (MRSA)
|[B- cereus ATCC 33018 0 0 0 0
||G- bacteria
||P. aeroginosa ATCC 9027 0 0 0 0
lE. coli ATCC 8739 0 0 0 0
||M olds
||A niger (nrrl 1957) 0P o° 0P 2.03%+0.15
la. flavus 213°+025 | 2217401 | 1.7°2015 | 2.22°+0.2a
||Pen. rubrum 0 0 0 0
[Macro phaseoli (nrrl 62743) 0 0 0 1324015
|veast
lc. abicans ATcc 1023 e 0° 1.3%017 0°

Means + standard deviation Letters indicate theifsgant differences between treatments.

and rapeseed (Brassica napus) provide AMA againsaugeus,
E.coli, B. subtilis, and MRSA. PSs derived from gkim and coriander
seeds had little effect on B. subtilis and MRSAwsdweer, PSs derived from
five different plant seeds prevented the growthSofaureus, E. coli, B.
subtilis, and MRSA. In vitro. PS antibacterial atfi was determined at
various doses using the diffusion technique te, iahibition zones were
calculated in mm diameter .The results obtainedh it PS shown more
antibacterial efficacy against S. aureus and Ei t@n the other two

C 22>
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microbiological strains utilized in this investigat. PSs derived from
purslane, safflower, and rapeseed were effectiagagboth B. subtilis and

MRSA bacteria. These findings suggest that PS hébazterial efficacy
against certain bacterial strains, Moharib, & Ad(2024).

s =
— c—

1: A. niger; 2: A flavus; 3: Pen. rubrum and 4:Macro phaseoli
Fig.1. The zones of inhibition of different extra@f Lepidium sativunon tested

pathogenic straingE: ethanolic extract, M:methanolic extract, H:hexaextract
and P:petroleum ether extract).
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5.Conclusion

In conclusion, the current investigation clearlyowi that hexane
extracts of Lepidium sativum had the largest zomenbibition when
compared to other petroleum ether and ethanoliaetst Lepidium sativum
may be used as a raw material for the developnfemb\el drugs to treat a
variety of microbial illnesses in humans.
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