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ABSTRACT
Antimicrobial activity in rotenoid of Zygophyllum simplex L.  was evaluated with some morbific bacterial and fungal 
strains (Bacillus, Pseudomonas, Epidermophyton, Microsporum and Trichophyton). The assessment was executed by well 
diffusion method on nutrient Agar and potato dextrose agar plates. Accompanied by that we also evaluated content of ash 
and moisture from Stems and branches.It was observed that the rotenoid extract of Zygophyllum simplex L. was not 
efficacious in inhibiting the pathogenicfungi and bacteria like Microsporumcanis, Bacillus subtilis, Pseudomonas 
aeruginosa and effective in inhibiting Microsporum Canis and Trichophyton rubrum at different concentration (Question 
1. give specifically what were the different conc used).
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INTRODUCTION
The term antimicrobial activity is collectively used for those 
compounds that inhibit growth of bacteria, fungi or both. 
Based on their spectrum antibiotics can be classified into two 
category "narrow spectrum" and "broad spectrum". The 
narrow spectrum antibiotics are useful in inhibiting limited 
or targeted species of microorganism and on the other hand, 
broad spectrum antibiotics can target multiple 
microorganism species from single compound. Antibiotics 
are the omnipotent source of removingbacterial or fungal 
infections. But now a days researchers are facing challenge 
by indelible multiple drug resistance morbific 
microorganisms that are not able to eliminate by both narrow 
spectrum and broad spectrum antibiotics (Poole, 1994)  
(Murray, et al., 2022). It is imperative to search for novel, 
stable, efficacious and safe antibiotics. Plants and their 
secondary metabolites can play key role in that.

Secondary metabolites are compounds that synthesized by 
plants for survive in different conditions and environments. 
Secondary metabolites in form of traditional herbs played a 
major role in survival of humans. Traditional herbs are 
historic documented, knowledge based upon theories, belief, 

experience, skill andpracticesthat performed by different 
communities worldwide (WHO, 2022)

Antimicrobial activity from traditional herbs can be defined 

as a collective term for all active, simple and complex 

componentthat inhibit the growth of microbes. Conventional 

herbs or traditional herbsladen with secondary metabolites 

are one of the invaluable sources of naturally occurring 

chemical compounds that have a potential to be used as an 

antibiotic (Tambekar & Dahikar, 2011).

Rotenoids, which are related to isoflavones,it is a naturally 

occurring chemical compound that contain insecticidal, anti-

cancerous, antimicrobial, antioxidantand genoprotective 

properties (Aviello, et al., 2011).There is no report of 

antimicrobial activityin rotenoid (branches and stems) 

extract of Zygophyllum simplex.

Zygophyllum simplex L. [Analogous name-Fabago 
portulacifolius Medik. and Tetraena simplex (L.) Beier & 
Thulin] which belongs from the family of Zygophyllaceae 
has been indigenously used in middle easternnations for the 
treatments of respiratory disease like bronchial asthma, gout, 
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edema and Ocular infection (Abdulsattar & Hossain, 2020) 
(pandey, 1987).

Zygophyllum simplex L. Locally called by many names like 
arid, aburukaiba, batbaak, harmal, qarmal, retreat, 
(Abdulsattar & Hossain, 2020) luni and lunwo  (pandey, 
1987)in different regions of Middle East countries 
andIndian subcontinent.

MATERIAL AND METHODS
Distribution and identification of plant- Plant is distributed 
in Barmer, Bikaner, Jaisalmer, Jodhpur, Ganganagar, 
Hanumangarh in state of Rajasthan  (Pandey, 1987) to 
Kutch, Gujarat  (Shah , 1978) India.

“Plant is procumbent, dichotomously branched, green 
brown to purple, glabrous, annual herb. Leaves opposite, 
simple, unequal, sessile, 10-20 X1-2 mm, cylindrical, 
succulent. Flower c.5mm across, yellow. Sepals 5 c. 2X1 
mm, obtuse, cucullate. Petals 5 c. 3X1 mm, spathulate, 
membranous. Stamens 10, 2-3 mm long; staminal scales c. 
1mm long, bipartite. Capsules c. 3mm across, turbinate, 5-
anbled, rugulose. Seeds c. 1.0 X 0.6 mm, fusiform, brown.'' 
(pandey, 1987).

Collection of plant material- The samples were harvested 
from Phalodi which is located in Jodhpur district (Latitude: 
27.131235 and Longitude: 72.358925) in state of 
Rajasthan, India. After harvesting, plants were thoroughly 
washed under tape water and then with distilled water to 
remove soil and dust particles.After cleaning and shade dry 
stem and branch were used.

Identification was done by Botanical Survey of India (BSI) 
Jodhpur (Picture 1, a).

at 60°C (140°F),these were then weighed immediately 
after cooling (picture 1, b). Moisture content was 
calculated using formula.

Ash content- Ash content help us to measure the amount of 
inorganic non-burnable material and ions like Calcium 
(Ca), Iron (Fe), Potassium (K), Sodium (Na), Phosphorus 
(P), Magnesium (Mg), Manganese (Mn), Nickel (Ni), Zinc 
(Zn) etc. Three grams of dry sample was kept in amuffle 
furnace at 650°C (1202°F) for 7 hrs. after that elapsed time 
(10 hrs)crucible were cooled to room temperature in 
desicator and weighed (picture 2,b). Ash content was 
calculated using formula.

Isolation of rotenoid-Powdered plant sample was 
amalgamated with acetonitrile saturated with hexane 
(1:10) at the temperature of 37°C(98.6°F) for 72 hrs .After 
incubation filtrate was collected and dried(picture 2, a). 
Dried sample was further dissolved in chloroform and 
stored at - 10 °C (14°F) for further use.

Picture 1: (a) Aerial parts of plant, (b) Dried stem and 
branches.

Water content- Life is dependent on water; water is one of 
the most abundant molecules in cells required for different 
reactions to take place. Zygophyllum simplex L. is adapted 
to grow in dry and semi dry areas worldwide. The plant 
contains high amount of water in aerial parts due to its 
adaptation. Moisture content can be obtained simply by 
calculating how much water is in the sample. Three grams 
offresh stems and branches were kept in oven for 10 hours 

Picture 2: (a) Rotenoid parched with chloroform 
(b)Ash of dry powdered plant sample.

Sample preparation for antimicrobial activity- Different 
concentration of sample(Parched with chloroform) was 
dissolved in dimethylsulfoxide (DMSO)with the help of 
sonicator.

Antimicrobial activity -To evaluate the antimicrobial 
activity agar well diffusion method was adopted. For 
cultivation of bacteria and fungi, nutrient agar (NA) and 
potato dextrose agar (PDA) was used  (Okeke , Iroegbu, 
Eze, Okoli, & Esimone, 2001). Scarcity of antimicrobial 
activity in crude extract of Zygophyllum simplex L was 
reported worldwide. In our study, we used four different 
concentrations of rotenoids (100 µl of 5 mg/mL, 2 mg/mL, 
1 mg/mL, 0.5 mg/mL) extract and one positive control to 
evaluate antimicrobial activity by agar well diffusion 
method. In the experiment the well size was approximate 8-
9 mm (diameter) with 120 microliter volume of full 
capacity.

Selected microorganism- Fungi Microsporumcanis 
(MTCC 2820), Trichophyton rubrum (MTCC 296) and 
Epidermophyton floccosum (MTCC 7880) were collected 
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Antimicrobial activity- No antimicrobial activity was 
documented against Bacillus subtilis, Epidermophyton 

floccosum and Pseudomonas aeruginosa at different 
concentration of rotenoid (Table 2).

from Institute of Microbial Technology, Chandigarh, India. 
(Magaldi, et al., 2004).

Bacteria - Bacillus subtilis (Gram-positive) and 
Pseudomonas aeruginosa (Gram-negative) were collected 
from Sawai Man Singh Medical College, Jaipur, 
Rajasthan, India.The bacteria were grown in 8% nutrient 
broth medium prepared in distilled water and incubated at 
37°C (98.6°F) for48 hours. For maintenance of each 
culture, bacteria were transferred to fresh medium after few 
days. 

Incubation- All microorganisms were first incubated at 25 
°C (77°F) for 3 hrs. and then were incubated at their 
optimum temperature for 24 hrs.

RESULT AND DISCUSSION 
Water content - Plant contains high amount of water in 
leaves and aerial parts. Leaf less stem and branches 
contains 69.50 % of water and 30.50% solid part (Table 1).

Ash content- 3 grams of dried leaf less stem and branches 
contains 0.221 gm of ash which is 7.366% (Table1)

Table 1: Water content and ash content

Table 2: Antimicrobial activity.

Physical 
State weight dried weight of water  State weight for ash weight of ash  of ash 
(water (gram) (gram) content (ash content) ash content  (gram) content
content)  (gram)

Fresh Leafless, 3 0.915 69.50±0.19 Dried 3 0.221 White 7.366 ±0.21
fruitless stems fine Powder
and branches

Fresh Average Percentage Physical Powder Average  Colour Percentage

Microorganism 5 mg/mL 2 mg/mL 1 mg/mL 0.5 mg/mL

Bacillus subtilis Gram-positive NZ NZ NZ NZ

Pseudomonas aeruginosa Gram-negative NZ NZ NZ NZ

Epidermophytonfloccosum  Fungus NZ NZ NZ NZ

Trichophyton rubrum  Fungus 14 mm 12mm 11mm 11mm

Microsporumcanis Fungus 13 mm 12mm 12mm 11mm

The zone of inhibition was observed against Trichophyton 
rubrum which is member of the phylum Ascomycota  
(Gräser, Kühnisch, & Presber, 1999), known for cause of 
fungal infection like athlete's foot, nail infection, jock itch, 
and ringworm etc. globally (Zaugg, et al., 2009). The zone 
of inhibition was also observed against Microsporumcanis, 
member of the phylum Ascomycota known for the 
infection in dried skin of animals and human causing tinea 
capitisglobally (table 2) ( Rebell , Taplin , & Blank, 1964).

SUMMARY AND CONCLUSION
In the present studies the rotenoid extract of Zygophyllum 
simplex L.(stems and branches) was evaluated against 
pathogenic microbes like Bacillus subtilis, Pseudomonas 
a e r u g i n o s a ,  E p i d e r m o p h y t o n  f l o c c o s u m ,  
Trichophytonrubrum and Microsporumcanis, showing 
zone of inhibition against Trichophytonrubrum and 

Microsporumcanis concluding anti-fungal compound in 
the plant extract.The study also concludes high amount of 
water in plant (69.50%) and the ashcontent is 7.366% in 
dried sample.
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