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1. Introduction

Reactive oxygen species (ROS) damage living 
organisms. Hydrogen peroxide (H2O2), 

free radicals like the hydroxyl radical (OH) and 
superoxide anion (O2) are among the reactive oxygen 
species produced in cells (Madkour, 2019). Oxidants 
initiate chemical chain reactions that damage DNA 
or proteins (Gupta, 2015). Imperfect DNA repair 
mechanisms damage the DNA and ultimately 
causes cancer (Valko et al., 2016), whereas protein 
damage causes enzyme inhibition, denaturation, and 
degradation (Berlett et al., 1997). 

Presence of antioxidant molecules in food systems 
decreases the harmful effects produced by (ROS) 
in the human body (Cakmakci et al., 2015; Gocer 
et al., 2013). Antioxidants Molecules are defined 
as molecules that inhibit the oxidation of other 
molecules or they can scavenge the ROS directly or 
indirectly (Lü et al., 2010) (Figure 1). Superoxide 
dismutase enzymes (SODs) glutathione peroxidase 
(GPx), and glutathione Reductase (GRd, catalase 
(CAT) are the antioxidant enzymes that exhibit the 
highest antioxidant Defense effectiveness (Gupta and 
Sharma, 2011). 
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Humans have tried to cure ailments using nature 
since ancient times (Balick and Cox, 2020). Medicinal 
plants have been used to combat ailments since 
antiquity (Gopinath et al., 2017). Evidence confirms 
that approximately 60,000 years ago plants were 
cultivated for getting the drugs ( Jamshidi et al., 2018).

Plant containing compounds that have been proven 
to have a therapeutic effect or have compounds 
that can act as the precursor for the synthesis of 
other therapeutically important chemicals is termed 
as medical plant (Sofowora et al., 2013). Globally 
medicinal herbs trade is worth over USD 100 billion 
per year (Sofowora et al., 2013). W. coagulans is a 
significant medicinal plant (Khan et al., 2021) found 
in Pakistan (Gilani et al., 2009), Iran (Lateef and 
Qureshi, 2020), Nepal, Afghanistan, and dried parts 
of India (Youn et al., 2013). 

Withania coagulans are generally found as a straight 
shrub 60-120cm in height. The leaves of the plant are 
covered by the tomentum on both sides. The flowers 
appear in axillary clusters and are dioecious. Ovoid 
shape ovary is present while plant lack style and stigma 
in the male part. Stamens reach halfway up the corolla 
tube in female flowers. Style and ovary are glabrous 
while mushroom shape stigma is also present the seeds 
have a diameter of 2.5–3 mm (Gupta, 2012).

The ripe fruits are utilized for Wound healing 
(Melguizo-Rodríguez et al., 2021) while dry fruits 
of W. coagulans are traditionally used as anti-diabetic 
(Ram et al., 2021) Anti-bacterial (Qasim et al., 2020) 
anti-microbial (Peerzade et al, 2002), hepatoprotective 
(Qureshi et al., 2019), hypolipidemic (Lateef and 
Qureshi, 2020), anti-oxidant (Keshari et al., 2018), 
anti-tumor (Ahmad et al., 2017), anti-depressant 
(Gosavi et al., 2020) immunosuppressive (Reddy et al., 
2016; Mirakzehi et al., 2017), anti-inflammatory agent 
(Qureshi et al., 2019) diabetes treatment (Lateef and 
Qureshi, 2020). Seeds have anti-inflammatory, diuretic, 
and ophthalmia-curing properties, while flower buds 
have anthelmintic properties (Maurya and Jyendra, 
2010; Mudassir et al., 2018; Saratha et al., 2019).

1.1 Objectives
The objective of the study was to estimate the 
Antioxidant potential of Withania coagulans Dunal 
plants found at various geographical locations in 
Pakistan (Table 2). Plants from different geographical 
locations including Sargodha, Kohat, and Mianwali, 
Punjab, Pakistan were collected. Present research work 

was performed at the Biochemistry Lab, University 
of Okara.
•	 Determination of DPPH free radical scavenging 

activity
•	 Determination of Total antioxidant activity 

2. Material and Methods

2.1 Laboratory plastic ware, glassware
High Precision Balance, Test tubes, micro-titer 
plate, Volumetric flask, Vortex mixer, Aluminum foil, 
Pipettes, Cuvettes, micro-pipette, water bath, beakers, 
Eppendorf tubes, Uv-vis spectrophotometer were the 
glassware’s used for testing.

2.2 Sampling and processing of Withania coagulans
W. coagulans plants were collected from the 3 
Different geographical locations in Pakistan. Kohat 
City, University Rd. (Kc); Mianwali Musa khel (Mi); 
Sargodha city (Sc) were the cities where the process 
of plant collection was performed.

2.3 Plant processing
During the performance of our assays, sterile 
conditions were maintained to reduce the risk of 
contamination and to ensure personal safety. After 
collection plants were separated into different parts. 
Leaves were air-dried before further processing. The 
dried leaves were completely dried using vacuum 
drying. For milling, the leaves were grounded to a 
fine powder (100 meshes) in a lab-scale grinder at a 
controlled temperature. Air tight bags were then used 
to store the ground samples at 25oC for the later use. 
Isolation of extracts from W. coagulans.

Table 1: W. coagulans collection sites throughout 
Pakistan, their coordinates and elevations.
Location (abbreviation) Coordinates Elevation 

(m)
71° 03′ 08.84″ E

Kohat City, University Rd. (Kc) 33° 35′ 05.29″ N 1001
71° 26′ 34.96″ E

Mianwali Musa Khel (Mi) 32° 38′ 04.83″ N 271
71° 45′ 02.98″ E

Sargodha City (Sc) 32° 04′ 44.86″ N 189
72° 40′ 18.31″ E

2.4.1 Plant material
In the laboratory, leaves samples isolated from W. 
coagulans Dunal plants were air dried, before being 
powdered with a pestle and mortar for metabolites 
extraction using methanolic extraction.
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Table 2: Chemical composition of reagents used in the antioxidant assays.
Reagents Composition
DPPH 96 mg of DPPH/1000 ml of methanol.
20% Sodium Carbonate 200 g of Na2CO3/1000 ml of dH2O.
Folin-Ciocalteau Commercially Available.
1 M Potassium Acetate 98.14232 g of KCH3COO/1000 ml of dH2O.
10% Aluminum Chloride 100 g of AlCl3/1000 ml of dH2O.
0.2 M Phosphate Buffer 1.42 g of disodium hydrogen phosphate (Na2HPO4) and 1gram of sodium dihydrogen 

phosphate (NaH2PO4) in 50 ml dH2O.
1% Potassium ferricyanide 100 g of K3[Fe (CN)6] in 1000 ml dH2O.
10% Trichloracetic acid 100 g of C2HCl3O2 in 1000 ml dH2O.
0.1% Ferric chloride 10 g of FeCl3 in 1000 ml of dH2O.
Total antioxidant capacity reagent 1.63 ml of H2SO4, 1.679 g of NaH2PO4 and 0.247 g of (NH4)2MoO4 in 50 ml of dH2O.
200 mM Ascorbic acid 35.2 g of C6H8O6 in 1000 ml of dH2O.
0.25 N HCl 9.12 g of HCl in 1000 ml dH2O.
1.5% Trichloroacetic acid 15 g of C2HCl3O2 in 1000 ml dH2O.
0.375% Thiobarbituric acid 3.75 g of C4H4N2O2S in 1000 ml of dH2O.
Stopping solution 0.25 N HCl, 1.5% Trichloroacetic acid and 0.375% Thiobarbituric acid were mixed to make 

stopping solution.

Figure 1: IC50 values for the free radical scavenging 
capacity of W. coagulans.

Figure 2: Comparison of the total antioxidant 
capacity of different parts of W. coagulans.

2.4.2 Methanolic extraction procedure
Each sample yielded 250 mg of powdered material, 
which was collected in pre-weighed Eppendorf tubes. 
Each sample received 500 ml of a 1:1 mixture of 
chloroform and methanol. After that, the samples 
were sonicated for 5 minutes before being vortexed for 
one minute. Three times the sonication vertexing cycle 

was performed. Then samples were centrifuged for 5 
minutes at maximum speed. The green supernatant 
was separated into separate preweighed Eppendorf 
tubes (wi). Same procedure was repeated with the 
debris twice. At room temperature, Eppendorfs were 
allowed to dry. After that, the dried Eppendorfs were 
weighed once more (wf ). 

wf - wi = weight of the isolated extracts

Dried material was dissolved in 100mg/ml DMSO; 
to remove any lumps for 5 minutes all samples were 
sonicated. 

Samples were then subjected to the following 
antioxidant assays with reagents given in the Table 2: 
•	 DPPH free radical scavenging activity 
•	 Total antioxidant capacity 

2.4.3 DPPH free radical scavenging activity
Free radicals scavenging activity of samples was 
measured by the DPPH assay as reported by 
(Marinova et al., 2011).

2.5 Sample preparation	
The 100ppm sample solution was prepared. For 
negative and positive control Ascorbic acid and 
DMSO were used, respectively. 200 µl was the total 
volume of the reaction mixture. Structure of Ascorbic 
acid is given in Figure 1.
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2.6 Procedure	
A reaction mixture of 200 µl was made by adding 20 
µl of the sample. For a 30-minute reaction period, 
the plate was incubated at 37°C in incubator. A 96-
well microplate reader was utilized for measuring 
absorbance at 517 nm. The change of color from deep 
violet to light yellow indicated antioxidant activity. 

2.7 Total antioxidant capacity
TAC of W. coagulans was measured by 
Phosphomolybdenum method (Imran et al., 2011).

2.8 Sample preparation
The 100ppm sample solution was used as compared to 
200 µl of total reaction mixture. The total antioxidant 
capacity reagent volume was kept constant at 198 µl. 

2.9 Procedure
Initially, samples were placed in the wells in various 
concentrations, 198 mL of antioxidant capacity 
reagent was added and then the whole reaction 
mixture was placed in the water bath for 90 minutes 
for incubation. Chemical reactions inside the reaction 
mixture changed the color of the mixture to dark 
blue; then the reaction mixture was cooled down and 
using a microplate reader absorbance was measured 
at 630 nm. 

3. Results and Discussion

3.1 DPPH free radical scavenging capacity
This analysis is utilized to determine the antioxidant 
capacity of extract toward free radicals. Samples were 
evaluated inside the test tube using DPPH and the 
absorbance of the sample was measured at 517 nm. 
Scavenging ability was found to be concentration 
dependent. Higher concentrations showed sudden 
and clear change while the lower concentration does 
not show a significant color change. A higher IC50 
value lowers the free radicals scavenging capacity.

3.2 Total antioxidant capacity
Antioxidant capacity was determined using the 
Phosphomolybdenum method and expressed as an 
equivalence of ascorbic acid (mg/g of the extract. The 
absorbance of the sample was measured at 630 nm 
and every sample showed a minimum antioxidant 
capacity based on the presence of antioxidants.

Systematic research and analytical investigation of the 
contents and function of plant and vegetable remedies 

began to replace empiricism only in the last century. 
As a result, there is a growing interest in plants as a 
good source of therapeutic agents in pharmaceutical 
research that is returning to nature after a period of 
pure chemistry. Globally interest in the traditional 
medicine is increasing (Patwardhan et al., 2005).

3.3 DPPH free radical scavenging capacity assay
Results were found to be 38.00±3, 31.00±3, 24.00 
±3, and 19.00±3 in the leaves, fruits, roots, and stem 
respectively in Mianwali city. The extract obtained 
from Kohat city has the highest IC50 of 43.00±3 in 
Leaves while lowest in Stem with a value of 22.00±3. 
Leaves obtained from the Sargodha city have 40.00 
±3 while the stem has the lowest value of IC50 of 
24.00 ± 3. Results confirm that leaves have the highest 
ability to scavenge the DPPH Free radical while stem 
has the least. Leaves obtained from the Mianwali 
19.00 ± 3 have the highest value of DPPH free radical 
scavenging capacity while leaves of Sargodha have 
the lesser potential of scavenging the DPPH radical 
comparatively. Our finding supported by (Ilahi et al., 
2013; Deepika et al., 2011) who evaluated the fruits 
of Withania coagulans. 

3.4 Total antioxidant capacity assay
Results confirmed that leaves extract obtained from 
the Mianwali has the highest value of total antioxidant 
capacity at 47.60 ±3.00 and lowest in the stem extract 
obtained from the Sargodha 11.00 ± 3.00 Vit C equiv 
mg/g DW. Leaves of W. coagulans have the highest 
value of total antioxidant capacity 47.60 ± 3.00 while 
stem extract obtained from the Sargodha has the 
lowest antioxidant capacity 11.00 ± 3.00 Vit C equiv 
mg/g DW.
 
Our findings support the results of Akhter et al (2018) 
who studied the leaves and stem of W. coagulans. Raj 
et al. (2017) results also support our finding about the 
root’s antioxidant ability and free radical scavenging 
capacity.

Conclusions and Recommendations

Anti-oxidant content in the Withania coagulans 
changes according to the location as the environmental 
conditions vary. With values of 47.60±3.00 Vit C 
equiv mg/g DW and 50.00±3.00, the Mianwali leaf 
extract has the highest total antioxidant capacity 
and free radical scavenging activity, demonstrated by 
results. 

Potential and Phytochemical Study of Withania coagulans Dunal



Journal of Innovative Sciences
June 2023 | Volume 9 | Issue 1 | Page 115

Acknowledgement

We thank the HEC Pakistan for funding the research 
project.

Novelty Statement

We undertook this research to assess and compare the 
total antioxidant capacity and free radical scavenging 
ability of different sections of Withania coagulans 
Dunal, which had previously been lacking.

Author’s Contribution

First author’s conducted and documented the research
while second and third author’s edited and formatted 
the manuscript

Abbreviations
DPPH (2,2-diphenyl-1-picryl-hydrazyl-hydrate); 
DNA (Deoxyribonucleic acid); IC50 (The half-
maximal inhibitory concentration); ROS (Reactive 
oxygen species); DMSO (Dimethyl sulfoxide); TAC 
(Total Anti-oxidant capacity); Vit C equiv mg/g DW 
(Vitamin C equivalent mg/g Dry weight).

Conflict of interest
The authors have declared no conflict of interest.

References 

Abdel-Halim, S., Ibrahim, M., Mohsen, M.A., 
Abou-Setta, L., Sleem, A., and El-Missiry, M., 
2021. The influence of the extraction method 
on polyphenols, flavonoids composition and 
anti-hyperlipidemic properties of papaya leaves 
(Carica papaya Linn.). Bulletin of the National 
Research Centre, 45(1): 1-9. https://doi.
org/10.1186/s42269-021-00548-4

Abirami, S., Raj, B.E., Soundarya, T., Kannan, 
M., Sugapriya, D., Al-Dayan, N., and 
Mohammed, A.A., 2021. Exploring antifungal 
activities of acetone extract of selected Indian 
medicinal plants against human dermal fungal 
pathogens. Saudi Journal of Biological Sciences, 
28(4): 2180-2187. https://doi.org/10.1016/j.
sjbs.2021.01.046

Abubaka,r R., Suleiman, M., and Wagini, N.H., 
2021. Phytochemical and insecticidal properties 
of some botanical extracts against the lesser grain 
borer, Rhyzopertha dominica F. (Coleoptera: 

Bostrichidae). Journal of Entomology and Zoology 
Studies,9(2): 06-13. https://doi.org/10.22271/j.
ento.2021.v9.i2a.8452

Afzal, S., Afzal, N., Awan, M.R., Khan, T.S., Gilani, 
A., Khanum, R., and Tariq, S., 2009. Ethno-
botanical studies from Northern Pakistan. J. 
Ayub Med. Coll. Abbottabad, 21(1): 52-57.

Ahmad, R., Fatima, A., Srivastava, A., and Khan, 
M.A., 2017. Evaluation of apoptotic activity of 
Withania coagulans methanolic extract against 
human breast cancer and vero cell lines. J. 
Ayurveda Integr. Med., 8: 177–183. https://doi.
org/10.1016/j.jaim.2017.01.001

Alhumaydhi, F.A., Aljohani, A.S., Rashid, U., 
Shah, Z.A., Rauf, A., Muhammad, N., and 
Bahattab, O.S., 2021. In vivo antinociceptive, 
muscle relaxant, sedative, and molecular 
docking studies of Peshawar aquinone isolated 
from fernandoa adenophylla (Wall. ex G. Don) 
steenis. ACS Omega, 6(1): 996-1002. https://
doi.org/10.1021/acsomega.0c05720

Al-Massarani, S.M., El-Gamal, A.A., Al-Rehaily, 
A.J., Al-Sheddi, E.S., Al-Oqail, M.M., Farshori, 
N.N., and Becnel, J.J., 2021. Insecticidal activity 
and free radical scavenging properties of isolated 
phytoconstituents from the Saudi Plant Nuxia 
oppositifolia (Hochst.). Molecules, 26(4): 914. 
https://doi.org/10.3390/molecules26040914

Ang-Lee, M.K., Moss, J., and Yuan, C.S., 2001. 
Herbal medicines and perioperative care. Journal 
of the American Medical Association, 286(2): 208-
216. https://doi.org/10.1001/jama.286.2.208

Arapitsas, P., 2012. Hydrolyzable tannin analysis in 
food. Food Chemistry, 135(3): 1708-1717.  https://
doi.org/10.1016/j.foodchem.2012.05.096

Azhar, M.F., Naseer, U., Aziz, A., Zafar, S., Qadir, I., 
Farooq, M., Ahmad, I., and Anjum, K., (2020). 
Antioxidant and phytochemical composition 
of leaves, stem and root extracts of Withania 
coagulans and Withania somnifera. Zeitschrift 
Arznei-Gewurzpflanzen. 25: 27-30.

Balick, M.J. and Cox, P.A., 2020. Plants, 
people, and culture: The science of 
ethnobotany. Garland Science. https://doi.
org/10.4324/9781003049074

Berlett, B.S., and Stadtman, E.R., 1997. Protein 
oxidation in aging, disease, and oxidative 
stress.  Journal of Biological Chemistry, 272(33): 
20313-20316. https://doi.org/10.1074/
jbc.272.33.20313

Blasko, G., and Cordell, GA., 1988. Recent 

Ali et al.

https://doi.org/10.1186/s42269-021-00548-4
https://doi.org/10.1186/s42269-021-00548-4
https://doi.org/10.1016/j.sjbs.2021.01.046
https://doi.org/10.1016/j.sjbs.2021.01.046
https://doi.org/10.22271/j.ento.2021.v9.i2a.8452
https://doi.org/10.22271/j.ento.2021.v9.i2a.8452
https://doi.org/10.1016/j.jaim.2017.01.001
https://doi.org/10.1016/j.jaim.2017.01.001
https://doi.org/10.1021/acsomega.0c05720
https://doi.org/10.1021/acsomega.0c05720
https://doi.org/10.3390/molecules26040914
https://doi.org/10.1001/jama.286.2.208
https://doi.org/10.1016/j.foodchem.2012.05.096
https://doi.org/10.1016/j.foodchem.2012.05.096
https://doi.org/10.4324/9781003049074
https://doi.org/10.4324/9781003049074
https://doi.org/10.1074/jbc.272.33.20313
https://doi.org/10.1074/jbc.272.33.20313


Journal of Innovative Sciences
June 2023 | Volume 9 | Issue 1 | Page 116

developments in the chemistry of plant-derived 
anticancer agents. Economic and medicinal 
plant research/edited by H. Wagner, Hiroshi 
Hikino, Norman R. Farnsworth. 1988.

Çakmakçı, S., Topdaş, E.F., Kalın, P., Han, H., Şekerci, 
P., Köse, L., and Gülçin, İ., 2015. Antioxidant 
capacity and functionality of oleaster (Elaeagnus 
angustifolia L.) flour and crust in a new kind of 
fruity ice cream. International Journal of Food 
Science and Technology, 50(2): 472-481. https://
doi.org/10.1111/ijfs.12637

Chong, Z.Z., Li, F., and Maiese, K., 2005. Oxidative 
stress in the brain: Novel cellular targets that 
govern survival during neurodegenerative 
disease. Progress in Neurobiology, 75(3): 
207-246. https://doi.org/10.1016/j.
pneurobio.2005.02.004

Dahiya, R., Dahiya, S., Shrivastava, J., Fuloria, 
N.K., Gautam, H., Mourya, R., and Fuloria, 
S., 2021. Natural cyclic polypeptides as vital 
phytochemical constituents from seeds of 
selected medicinal plants. Archiv der Pharmazie, 
354(4): 2000446. https://doi.org/10.1002/
ardp.202000446

Egamberdieva, D., Jabborova, D., Babich, S., 
Xalmirzaeva, S., Salakhiddinov, K., and 
Madazimov, M., 2021. Antimicrobial activities 
of herbal plants from Uzbekistan against 
human pathogenic microbes. Environmental 
Sustainability, 4(1): 87-94. https://doi.
org/10.1007/s42398-020-00147-5

Gilani, Syed Abdullah, Akira Kikuchi, and 
Kazuo N. Watanabe. 2009. Genetic variation 
within and among fragmented populations 
of endangered medicinal plant, Withania 
coagulans (Solanaceae) from Pakistan and its 
implications for conservation. African Journal of 
Biotechnology 8, no. 13.

Göçer, H., Akıncıoğlu, A., Öztaşkın, N., Göksu, 
S., and Gülçin, İ., 2013. Synthesis, antioxidant, 
and antiacetylcholinesterase activities of 
sulfonamide derivatives of dopamine-r elated 
compounds. Archiv der Pharmazie. 346(11): 783-
792. https://doi.org/10.1002/ardp.201300228

Gopinath, S.M., Ismail, S.M., Gupta, S., and 
Gupta, A., 2017. In vitro anticancer evaluation 
of Withania coagulans Dunal on Breast cancer 
cell lines.

Gosavi, D.D., Kamdi, A.S., Kalambe, S.M., and 
Bohra, P.N., 2020. The motor coordination 
activity of alcoholic extract of Withania 

coagulans fruits in Swiss albino mice by rota 
rod test. Indian J. Pharm. Pharmacol. 7: 73–76. 
https://doi.org/10.18231/j.ijpp.2020.015

Gupta, D., 2015. Methods for determination of 
antioxidant capacity: A review. International 
Journal of Pharmaceutical Sciences and Research. 
6(2): 546.

Gupta, P.C., 2012. Withania coagulans Dunal-an 
overview. International Journal of Pharmaceutical 
Sciences Review and Research, 12(2): 68-71.

Gupta, R., and Sharma, V., 2011. Ameliorative 
effects of Tinospora cordifolia root extract on 
histopathological and biochemical changes 
induced by aflatoxin-B1 in mice kidney. 
Toxicology International. 18(2): 94. https://doi.
org/10.4103/0971-6580.84259

Halliwell, B., Zentella, A., Gomez, E.O., and 
Kershenobich, D., 1997. Antioxidants and 
human disease: A general introduction. 
Nutrition Reviews, 55(1): S44. https://doi.
org/10.1111/j.1753-4887.1997.tb06100.x

Halliwell,  B., 2006. Oxidative stress and 
neurodegeneration: Where are we now? Journal 
of Neurochemistry. 97(6): 1634-1658. https://
doi.org/10.1111/j.1471-4159.2006.03907.x

Hirsh, A.J., Yao, S., Young, J.D., and Cheeseman, 
C.I.J.G., 1997. Inhibition of glucose absorption 
in the rat jejunum: A novel action of alpha-
D-glucosidase inhibitors. (Gastroenterology) 
113(1): 205-211. https://doi.org/10.1016/
S0016-5085(97)70096-9

Ilahi, I., Samina, S., Imran, K., and Izhar, A., 2013. 
In vitro antioxidant activities of four medicinal 
plants on the basis of DPPH free radical 
scavenging. Pak. J. Pharm. Sci., 26(5): 949-852.

Ilin-Grozoiu, L.M., and Ghionea, G., Bacteriostatic 
and hepatoprotective properties of the 
phytotherapeutic products, used in Oltenia. The 
Dialogue of Multicultural Discourses, pp. 210.

Jack, A.A., Adewumi, M.K., Adegbeye, M.J., 
Ekanem, D.E., Salem, A.Z., and Faniyi, T.O., 
2020. Growth-promoting effect of water 
washed neem (Azadirachta indica A. Juss) fruit 
inclusion in West African dwarf rams. Tropical 
Animal Health and Production. 52(6): 3467-
3474. https://doi.org/10.1007/s11250-020-
02380-w

Jadhav, H.R., and Bhutani, K.K., 2002. Antioxidant 
properties of Indian medicinal plants. 
Phytotherapy Research: An International Journal 
Devoted to Pharmacological and Toxicological 

Potential and Phytochemical Study of Withania coagulans Dunal

https://doi.org/10.1111/ijfs.12637
https://doi.org/10.1111/ijfs.12637
https://doi.org/10.1016/j.pneurobio.2005.02.004
https://doi.org/10.1016/j.pneurobio.2005.02.004
https://doi.org/10.1002/ardp.202000446
https://doi.org/10.1002/ardp.202000446
https://doi.org/10.1007/s42398-020-00147-5
https://doi.org/10.1007/s42398-020-00147-5
https://doi.org/10.1002/ardp.201300228
https://doi.org/10.18231/j.ijpp.2020.015
https://doi.org/10.4103/0971-6580.84259
https://doi.org/10.4103/0971-6580.84259
https://doi.org/10.1111/j.1753-4887.1997.tb06100.x
https://doi.org/10.1111/j.1753-4887.1997.tb06100.x
https://doi.org/10.1111/j.1471-4159.2006.03907.x
https://doi.org/10.1111/j.1471-4159.2006.03907.x
https://doi.org/10.1016/S0016-5085(97)70096-9
https://doi.org/10.1016/S0016-5085(97)70096-9
https://doi.org/10.1007/s11250-020-02380-w
https://doi.org/10.1007/s11250-020-02380-w


Journal of Innovative Sciences
June 2023 | Volume 9 | Issue 1 | Page 117

Evaluation of Natural Product Derivatives, 16(8): 
771-773. https://doi.org/10.1002/ptr.1063

Jamshidi-Kia, F., Lorigooini, Z., and Amini-Khoei, 
H., 2018. Medicinal plants: Past history and 
future perspective. J. Herbmed. Pharmacol., 7:1-
7. https://doi.org/10.15171/jhp.2018.01

Keshari, A.K., Srivastava, A., Upadhayaya, M., 
and Srivastava, R., 2018. Antioxidants and free 
radicals scavenging activity of medicinal plants. 
J. Pharmacogn. Phytochem., 7: 1499–1504. 

Khan, M.I., Maqsood, M., Saeed, R.A., Alam, 
A., Sahar, A., Kieliszek, M., and Aadil, R.M., 
2021. Phytochemistry, food application, and 
therapeutic potential of the medicinal plant 
(Withania coagulans): A review. Molecules, 
26(22): 6881. https://doi.org/10.3390/
molecules26226881

Kumar, M., Puri, S., Pundir, A., Bangar, S.P., 
Changan, S., Choudhary, P., and Mekhemar, M., 
2021. Evaluation of nutritional, phytochemical, 
and mineral composition of selected medicinal 
plants for therapeutic uses from cold desert of 
Western Himalaya. Plants, 10(7): 1429. https://
doi.org/10.3390/plants10071429

Kumar, Pradeep, Kumar S. Prakash, Kulsum Jan, 
Tanya L. Swer, Shumaila Jan, Ruchi Verma, 
Km Deepika, M. Zuhaib Dar, Kush Verma, 
and Khalid Bashir. 2017. Effects of gamma 
irradiation on starch granule structure and 
physicochemical properties of brown rice starch. 
Journal of Cereal Science. 77: 194-200.

Kusat, A., Sahoo, A.K., Lokhande, S., Mote, G., 
and Udachan, I., 2021. Optimisation of drying 
process parameters for bitter guard drying. 
Journal of Postharvest Technology, 9(2): 81-88. 

Lateef, T., Qureshi, S.A., 2020. Centratherum 
anthelminticum and Withania coagulans 
improves lipid profile and oxidative stress in 
triton X-100 induced hyperlipidemic rabbits. 
Group, 1: 1–22. 

Liu, J., Head, E., Gharib, A.M., Yuan, W., Ingersoll, 
R.T., Hagen, T.M., Cotman, C.W., and Ames, 
B.N., 2002. Memory loss in old rats is associated 
with brain mitochondrial decay and RNA/
DNA oxidation: partial reversal by feeding 
acetyl-L-carnitine and/or R-α-lipoic acid. 
Proceedings of the National Academy of Sciences. 
99(4): 2356-2361. https://doi.org/10.1073/
pnas.261709299

Lobo, V., Patil, A., Phatak, A., and Chandra, 
N., 2010. Free radicals, antioxidants and 

functional foods: Impact on human health. 
Pharmacognosy Reviews, 4(8): 118. https://doi.
org/10.4103/0973-7847.70902

Lü, J.M., Lin, P.H., Yao, Q., and Chen, C., 
2010. Chemical and molecular mechanisms 
of antioxidants: Experimental approaches 
and model systems. Journal of Cellular and 
Molecular Medicine, 14(4): 840-860. https://doi.
org/10.1111/j.1582-4934.2009.00897.x

Lushchak, V.I., and Storey, K.B., 2021. Oxidative 
stress concept updated: Definitions, 
classifications, and regulatory pathways 
implicated. EXCLI Journal, 20: 956.

Madkour, L.H., 2019. Function of reactive oxygen 
species (ROS) inside the living organisms and 
sources of oxidants. Pharm. Sci. Anal. Res. J., 2: 
180023.

Mathur, D., Agrawal, R.C., and Shrivastava, 
V., 2011. Phytochemical screening and 
determination of antioxidant potential of fruits 
extracts of Withania coagulans. Recent Research 
in Science and Technology, 3(11): 26-29.

Marinova, Gabriela, and Valentin Batchvarov. 2011. 
Evaluation of the methods for determination of 
the free radical scavenging activity by DPPH. 
Bulgarian Journal of Agricultural Science. 17(1): 
11-24.

Maurya, R., and Jayendra, A., 2010. Chemistry 
and pharmacology of Withania coagulans: An 
Ayurvedic remedy. J. Pharm. Pharmacol., 62: 153–
160. https://doi.org/10.1211/jpp.62.02.0001

Melguizo-Rodríguez, L., de Luna-Bertos, E., 
Ramos-Torrecillas, J., Illescas-Montesa, R., 
Costela-Ruiz, V.J., and García-Martínez, O., 
2021. Potential effects of phenolic compounds 
that can be found in olive oil on wound healing. 
Foods, 10(7): 1642. https://doi.org/10.3390/
foods10071642

Mirakzehi, M., Hosseini, S., and Saleh, H., 2017. The 
effects of hydroalcoholic extracts of Withania 
somnifera root, Withania coagulans fruit and 
1, 25-dihydroxycholecalciferol on immune 
response and small intestinal morphology of 
broiler chickens. J. Appl. Anim. Res., 45: 591–
597. https://doi.org/10.1080/09712119.2016.1
236725

Mudassir, H.A., Nazim, K., Khan, U.A., and 
Qureshi, S.A., 2018. Comparative evaluation 
of hypoglycemic activity, trace minerals and 
phytochemical contents of some potential 
medicinal plant extracts. Int. J. Biol. Biotechnol., 

Ali et al.

https://doi.org/10.1002/ptr.1063
https://doi.org/10.15171/jhp.2018.01
https://doi.org/10.3390/molecules26226881
https://doi.org/10.3390/molecules26226881
https://doi.org/10.3390/plants10071429
https://doi.org/10.3390/plants10071429
https://doi.org/10.1073/pnas.261709299
https://doi.org/10.1073/pnas.261709299
https://doi.org/10.4103/0973-7847.70902
https://doi.org/10.4103/0973-7847.70902
https://doi.org/10.1111/j.1582-4934.2009.00897.x
https://doi.org/10.1111/j.1582-4934.2009.00897.x
https://doi.org/10.1211/jpp.62.02.0001
https://doi.org/10.3390/foods10071642
https://doi.org/10.3390/foods10071642
https://doi.org/10.1080/09712119.2016.1236725
https://doi.org/10.1080/09712119.2016.1236725


Journal of Innovative Sciences
June 2023 | Volume 9 | Issue 1 | Page 118

15: 55–62.
Mohamed Imran, M., M. Mohamed Mahroop 

Raja, J. Abdul Basith, and A. Asarudeen. 2011. 
Determination of total phenol, flavonoid and 
antioxidant activity of edible mushrooms 
Pleurotus florida and Pleurotus eous. 
International Food Research Journal. 18 (2).

Nigussie, D., Makonnen, E., Tufa, T.B., Brewster, 
M., Legesse, B.A., Fekadu, A., and Davey, G., 
2021. Systematic review of Ethiopian medicinal 
plants used for their anti-inflammatory 
and wound healing activities.  Journal of 
Ethnopharmacology, 276: 114179. https://doi.
org/10.1016/j.jep.2021.114179

Patwardhan, Bhushan, Dnyaneshwar Warude, 
Palpu Pushpangadan, and Narendra Bhatt. 
2005. Ayurveda and traditional Chinese 
medicine: a comparative overview. Evidence-
based complementary and alternative medicine. 
2(4): 465-473.

Patel, R.P., Cornwell, T., and Darley-Usmar, V.M., 
1999. The biochemistry of nitric oxide and 
peroxynitrite: Implications for mitochondrial 
function. Oxidative Stress and Disease. 2: 39-56.

Peerzade, N., Sayed, N., and Das, N., 2018. 
Antimicrobial and phytochemical screening of 
methanolic fruit extract of Withania coagulans 
L. Dunal for evaluating the antidiabetic activity. 
Pharma. Innov. J., 7: 197–204.

Pourmorad, F., Hosseinimehr, S.J., and 
Shahabimajd, N., 2006. Antioxidant activity, 
phenol and flavonoid contents of some selected 
Iranian medicinal plants. African Journal of 
Biotechnology. 5(11): 1142-1145.

Qaid, M.M., Al-Mufarrej, S.I., Azzam, M.M., and 
Al-Garadi, M.A., 2021. Anticoccidial effectivity 
of a traditional medicinal plant, Cinnamomum 
verum, in broiler chickens infected with Eimeria 
tenella. Poultry Science, 100(3): 100902. https://
doi.org/10.1016/j.psj.2020.11.071

Qasim, S., Zafar, A., Saif, M.S., Ali, Z., Nazar, M., 
Waqas, M., Haq, A.U., Tariq, T., Hassan, S.G., 
and Iqbal, F., 2020. Green synthesis of iron oxide 
nanorods using Withania coagulans extract 
improved photocatalytic degradation and 
antimicrobial activity. J. Photochem. Photobiol. B 
Biol., 204: 111784. https://doi.org/10.1016/j.
jphotobiol.2020.111784

Qureshi, S.A., Jahan, M., Lateef, T., Ahmed, D., 
Rais, S., and Azmi, M.B., 2019. Presence of gallic 
acid and rutin improve the hepatoprotective 

strength of Withania coagulans. Pak. J. Pharm. 
Sci., 32: 301–308. 

Raj, Nishtha, Ayushi Agarwal, and Neelam 
Chaturvedi. 2017. In vitro study on total 
phenols, flavonoids content and DPPH activity 
of Withania species. International Journal of 
Environment, Agriculture and Biotechnology. 
2(2): 238751.

Ram, H., Kumar, P., Purohit, A., Kashyap, P., 
Kumar, S., Kumar, S., Singh, G., Alqarawi, 
A.A., Hashem, A., and Abd-Allah, E.F., 
2021. Improvements in HOMA indices and 
pancreatic endocrinal tissues in type-2 diabetic 
rats by DPP-4 inhibition and antioxidant 
potential of an ethanol fruit extract of Withania 
coagulans. Nutr. Metab., 18: 1–17. https://doi.
org/10.1186/s12986-021-00547-2

Rayees, S., and Din, I., 2021. Traditional plants 
with anti-asthmatic potential. In: Asthma: 
Pathophysiology, Herbal and Modern Therapeutic 
Interventions. Springer, Cham. pp. 39-42. 
https://doi.org/10.1007/978-3-030-70270-
0_12

Reddy, S.S., Chauhan, P., Maurya, P., Saini, 
D., Yadav, P.P., and Barthwal, M.K., 2016. 
Coagulin-L ameliorates TLR4 induced 
oxidative damage and immune response by 
regulating mitochondria and NOX-derived 
ROS. Toxicol. Appl. Pharmacol., 309: 87–100. 
https://doi.org/10.1016/j.taap.2016.08.022

Saratha, R., Kas, M.S., and Sundari, K.K., 2019. 
Evaluation of anti-helminthic activity of 
ethanolic extract of Withania coagulans. Res. J. 
Pharm. Sci., 8: 555X.

Sas, K., Robotka, H., Toldi, J., and Vécsei, L., 
2007. Mitochondria, metabolic disturbances, 
oxidative stress and the kynurenine system, with 
focus on neurodegenerative disorders. Journal 
of the Neurological Sciences. 257(1-2): 221-239. 
https://doi.org/10.1016/j.jns.2007.01.033

Seshadri, V.D., 2021. Cardioprotective properties 
of natural medicine in isoproterenol induced 
myocardial damage in the male Albino rats. Saudi 
Journal of Biological Sciences. 28(6):  3169-3175. 
https://doi.org/10.1016/j.sjbs.2021.04.012

Shi, H., Noguchi, N., and Niki, E., 1999. 
Comparative study on dynamics of antioxidative 
action of α-tocopheryl hydroquinone, ubiquinol, 
and α-tocopherol against lipid peroxidation. 
Free Radical Biology and Medicine, 27(3-4): 
334-346. https://doi.org/10.1016/S0891-

Potential and Phytochemical Study of Withania coagulans Dunal

https://doi.org/10.1016/j.jep.2021.114179
https://doi.org/10.1016/j.jep.2021.114179
https://doi.org/10.1016/j.psj.2020.11.071
https://doi.org/10.1016/j.psj.2020.11.071
https://doi.org/10.1016/j.jphotobiol.2020.111784
https://doi.org/10.1016/j.jphotobiol.2020.111784
https://doi.org/10.1186/s12986-021-00547-2
https://doi.org/10.1186/s12986-021-00547-2
https://doi.org/10.1007/978-3-030-70270-0_12
https://doi.org/10.1007/978-3-030-70270-0_12
https://doi.org/10.1016/j.taap.2016.08.022
https://doi.org/10.1016/j.jns.2007.01.033
https://doi.org/10.1016/j.sjbs.2021.04.012
https://doi.org/10.1016/S0891-5849(99)00053-2


Journal of Innovative Sciences
June 2023 | Volume 9 | Issue 1 | Page 119

5849(99)00053-2
Shukla, B., Saxena, S., Usmani, S., and Kushwaha, 

P., 2021. Phytochemistry and pharmacological 
studies of Plumbago zeylanica L.: A medicinal 
plant review. Clinical Phytoscience, 7(1): 1-11. 
https://doi.org/10.1186/s40816-021-00271-7

Sies, H., 1997. Oxidative stress: Oxidants 
and antioxidants. Experimental Physiology: 
Translation and Integration. 82(2): 291-295. 
https://doi.org/10.1113/expphysiol.1997.
sp004024

Singh, A., Singh, J., Tripathi, G.K., Kumar, A., 
and Singh, D.N., 2022. Curcuma longa Linn.: 
A medicinal plant with therapeutic potential 
against COVID-19. J. Pl. Sci. Res., 38(1): 31-63.

Sisubalan, N., Velmurugan, S., Malayaman, V., 
Thirupathy, S., Basha, M.H., and Kumar, R.R., 
2014. Ethnomedicinal studies on villages of 
Thenpuranadu, Tamil Nadu, India. Spatula 
DD. 4(1): 41-47. https://doi.org/10.5455/
spatula.20140321074202

Sofowora, A., Ogunbodede, E., and Onayade, A., 
2013. The role and place of medicinal plants in 
the strategies for disease prevention. African 
Journal of Traditional, Complementary and 
Alternative Medicines. 10(5): 210-229. https://
doi.org/10.4314/ajtcam.v10i5.2

Stefanis, L., Burke, R.E., and Greene, L.A., (1997). 
Apoptosis in neurodegenerative disorders. 
Current Opinion in Neurology. 10(4): 299-
305. https://doi.org/10.1097/00019052-
199708000-00004

Stohs, S.J., and Bagchi, D., 1995. Oxidative 
mechanisms in the toxicity of metal ions. 
Free Radical Biology and Medicine (Submitted 
manuscript). 18(2): 321–336. https://doi.
org/10.1016/0891-5849(94)00159-H

Stojanoski, N., 1999. Development of health culture 
in Veles and its region from the past to the end 
of the 20th century. Veles: Society of Science and 
Art, 13: 34-34. 

Swargiary, A., and Daimari, M., 2021. GC–

MS analysis of phytocompounds and 
antihyperglycemic property of Hydrocotyle 
sibthorpioides Lam. SN Applied Sciences, 3(1): 
1-11. https://doi.org/10.1007/s42452-020-
04101-2

Valko, M., Jomova, K., Rhodes, C.J., Kuča, K. and 
Musílek, K., 2016. Redox-and non-redox-
metal-induced formation of free radicals 
and their role in human disease. Archives of 
Toxicology, 90: 1-37. https://doi.org/10.1007/
s00204-015-1579-5

Vijayakumar, M., Govindarajan, R., Rao, G.M., 
Rao, C.V., Shirwaikar, A., Mehrotra, S., and 
Pushpangadan, P., (2006). Action of Hygrophila 
auriculata against streptozotocin-induced 
oxidative stress. Journal of Ethnopharmacology. 
104(3): 356-361. https://doi.org/10.1016/j.
jep.2005.09.030

Weiss, J.F., and Landauer, M.R., 2003. Protection 
against ionizing radiation by antioxidant 
nutrients and phytochemicals. Toxicology, 
189(1-2): 1-20. https://doi.org/10.1016/
S0300-483X(03)00149-5

Youn, U.J., Chai, X., Park, E.J., Kondratyuk, T.P., 
Simmons, C.J., Borris, R.P., Mirza, B., Pezzuto, 
J.M., and Chang, L.C., 2013. Biologically active 
with anolides from Withania coagulans. Journal 
of Natural Products, 76(1): 22-28. https://doi.
org/10.1021/np300534x

Yue, G.G.L., Lau, C.B.S., and Leung, P.C., 
2021. Medicinal plants and mushrooms with 
immunomodulatory and anticancer properties. 
A review on Hong Kong’s experience. 
Molecules, 26(8): 2173. https://doi.org/10.3390/
molecules26082173

Zakhour, R., El-Jemly, M., El-Guourrami, O., 
Nejjari, R., Bouyahya, A., Cherrah, Y., and 
Alaoui, K., (2022). Preliminary phytochemical 
screening, acute toxicity and effect of Albuca 
amoena extracts on the central nervous system. 
Journal of Herbmed Pharmacology. 11(1): 107-
113. https://doi.org/10.34172/jhp.2022.12

Ali et al.

https://doi.org/10.1016/S0891-5849(99)00053-2
https://doi.org/10.1186/s40816-021-00271-7
https://doi.org/10.1113/expphysiol.1997.sp004024
https://doi.org/10.1113/expphysiol.1997.sp004024
https://doi.org/10.5455/spatula.20140321074202
https://doi.org/10.5455/spatula.20140321074202
https://doi.org/10.4314/ajtcam.v10i5.2
https://doi.org/10.4314/ajtcam.v10i5.2
https://doi.org/10.1097/00019052-199708000-00004
https://doi.org/10.1097/00019052-199708000-00004
https://doi.org/10.1016/0891-5849(94)00159-H
https://doi.org/10.1016/0891-5849(94)00159-H
https://doi.org/10.1007/s42452-020-04101-2
https://doi.org/10.1007/s42452-020-04101-2
https://doi.org/10.1007/s00204-015-1579-5
https://doi.org/10.1007/s00204-015-1579-5
https://doi.org/10.1016/j.jep.2005.09.030
https://doi.org/10.1016/j.jep.2005.09.030
https://doi.org/10.1016/S0300-483X(03)00149-5
https://doi.org/10.1016/S0300-483X(03)00149-5
https://doi.org/10.1021/np300534x
https://doi.org/10.1021/np300534x
https://doi.org/10.3390/molecules26082173
https://doi.org/10.3390/molecules26082173
https://doi.org/10.34172/jhp.2022.12

