
_____________________________________________________________________________________________________ 
 
†
 Undergraduate Student; 

# 
Associate Professor; 

≡
 Assistant professor; 

*Corresponding author: E-mail: sridevig.sdc@saveetha.com; 

 
 

Journal of Pharmaceutical Research International 
 
33(61A): 404-411, 2021; Article no.JPRI.74360 
ISSN: 2456-9119 
(Past name: British Journal of Pharmaceutical Research, Past ISSN: 2231-2919, 
NLM ID: 101631759) 

 

 

In vitro Antioxidant Properties of Various Extracts of 
Andrographis Echioides 

 
Reenu Joshy a†, G. Sridevi b*#, J. Selvaraj c# and S. Preetha b≡ 

 
a
 Saveetha Dental College and Hospital, Saveetha Institute of Medical and Technical Sciences, 

Saveetha University, Chennai-600077, India. 
b
  Department of Physiology, Saveetha Dental college and Hospitals, Saveetha Institute of Medical 

and Technical Sciences, Saveetha University, Chennai-600077, India. 
c 
Department of Biochemistry, Saveetha Dental college and Hospitals, Saveetha Institute of Medical 

and Technical Sciences, Saveetha University, Chennai-600077, India. 
 

Authors’ contributions 
 

This work was carried out in collaboration among all authors. All authors read and approved the final 
manuscript. 

 
Article Information 

 
DOI: 10.9734/JPRI/2021/v33i61A35677 

 
Open Peer Review History: 

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  
peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 

https://www.sdiarticle5.com/review-history/74360 

 
 

Received 20 October 2021 
Accepted 27 December 2021 
Published 28 December 2021 

 
 

ABSTRACT 
 

Background: Andrographis  echioides is a medicinal herb, used in the treatment of various 
diseases.  It has potential antioxidant properties.  The  present study plan is to find a novel herbal 
antidote for oxidative stress from Andrographis echioides. 
Objective: The aim of the current study is to analyse the in vitro antioxidant property of aqueous, 
ethanolic and chloroformic extracts of Andrographis echioides. 
Materials and Methods: DPPH free radical scavenging assay was performed to evaluate the 
antioxidant potential of Andrographis echioides. Experiments were carried out in triplicates and 
percentage inhibition of DPPH radical scavenging activity was calculated. The data was analysed 
statistically and the level of significance was considered at the level of p<0.05. 
Results: There is a dose dependent increase in the percentage of inhibition of DPPH free radical 
by the extracts. All the three extracts (aqueous, ethanolic and chloroformic extracts) of 
Andrographis  echioides showed significant increase in the antioxidant property with  concentration 
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ranging from 100-500 µg.     
Conclusion: The study concluded that different extracts of Andrographis echioides showed 
effective antioxidant properties and it could protect the biological system against oxidative stress 
including ageing, cancer, diabetes and cardiovascular disorders. 
 

 

Keywords: Andrographis echioides; free radicals; oxidative stress; antioxidants. 
 

1. INTRODUCTION  
 
Free radicals are highly reactive unstable 
molecules which are formed in the body as a 
byproduct of metabolism. External factors like 
radiation, exposure to ozone , cigarette smoking, 
air pollution and industrial chemicals  also induce 
the formation of free radicals [1,2]. The presence 
of free radicals in the body causes damage to the 
DNA and other parts of the cell. It induces chain 
reaction which leads to the formation of many 
other free radicals thereby increasing the free 
radical oxidative stress [3-5]. Free radical 
mediated oxidative stress is considered as the 
major cause for many diseases like 
cardiovascular  diseases, cataract, arthritis, brain 
dysfunction, diabetes mellitus, cancer, ageing etc 
[6-9]. 
 
The risk of these diseases can be reduced by the 
intake of antioxidants. Antioxidants, also called 
‘free radical scavengers’ are substances which 
protect the cell from free radicals. It neutralises 
the free radical by inhibiting the chain reaction. 
Antioxidants are derived from both natural and 
synthetic sources. Due to the natural origin, 
relatively less or no side effects and cost 
effectiveness,  natural antioxidants are mostly 
preferred over synthetic ones. Vegetables and 
fruits are  rich sources of antioxidants. Many 
plant extracts exhibiting  antioxidant potential 
have been found by many researchers [10,11]. 
The present study is directed towards finding an 
antioxidant of natural origin. The results showed 
that Andrographis echioides have high 
antioxidant potential. 
 
Andrographis echioides, commonly known as 
‘false water willow’ is an annual herb widely 
distributed in the dry tropical regions of India and 
Sri Lanka [12]. Rangaswamy and Rao were the 
first to examine this plant [13]. Andrographis 
echioides is a  medically important plant. It is 
used in the treatment of goitre, liver diseases, 
fever, fertility problems, bacterial, malarial, 
fungal, helminthic, diarrhoea and larvicidal 
disorders. It is also used in the treatment of 
snake bite and scorpion sting [14]. The plant is 
listed in the Indian materia media as a remedy 
for  the treatment of illness as its juice is used to 

cure fever [15]. Besides antioxidant properties, 
Andrographis echioides also possess anti 
diabetic, anti ulcer, antipyretic, anti-inflammatory, 
antidiuretic, antimicrobial, analgesic and 
hepatoprotective properties [16]. 
 

Scientific Classification of Andrographis 
echioides 
  

Kingdom:             Plantae 
Subkingdom:        Tracheobionta 
Superdivision:      Spermatophyta 
Division:               Magnoliophyta 
Class:                    Magnoliopsida 
Subclass:               Asteridae 
Order:                   Scrophulariales 
Family:                 Acanthaceae 
Genus:                  Andrographis. 
Species:                echioides. 
 

Common name:   False water willow [17] 
 

The current study is to evaluate the in vitro  
antioxidant activity of aqueous, ethanolic and 
chloroformic extracts of Andrographis echioides. 
 

2. MATERIALS AND METHODS  
 

2.1 Study Design 
 

The study was conducted in the Blue lab in 
Saveetha Dental College, Chennai. 
 

2.2 Chemicals 
 

All the reagents and chemicals  needed for the 
study was  purchased from Sigma Chemical 
Company St. Louis, MO, USA; Invitrogen, USA; 
Eurofins Genomics India Pvt Ltd, Bangalore, 
India; New England Biolabs (NEB), USA; 
Promega, USA.  
 

2.3 Assessment of In vitro Antioxidant 
Potential of Aqueous, Ethanolic and 
Chloroformic Extracts of 
Andrographis echioides 

 

2.3.1 DPPH radical assay 
 

The DPPH free radical scavenging assay was 
performed by Liyana Pathirana and Shahidi 
method [18]. 200 µL of 0.1 mM DPPH prepared 

https://paperpile.com/c/kYFevq/reGY
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in methanol was added to 100 µg/ml  of the plant 
compounds ,with an increase in concentration 
(100 to 500 µg/ml). The resulting mixture was 
incubated in the dark, at room temperature for 
about 15 minutes. Absorbance was observed at 
517 nm. BHT was taken as a positive control.  
The experiment was carried out in triplicates to 
calculate the  percentage inhibition of the DPPH 
radical scavenging activity. 
 
% Inhibition=((A0 -A1 )/A0 )*100 
 
Where, 
 
A0 is the absorbance of the control and 
A1 is the absorbance of the sample. 

 
2.4 Statistical Analysis  
 
The data were analysed statistically using one 
way analysis of variance (ONE-WAY ANOVA). 
Duncan Multiple range test was used to analyze 
the statistical significance between groups. The 
levels of significance were considered at the 
levels of p<0.05.  

 
3. RESULTS  
 
The results show that there is a dose-dependent 
increase in the percentage of inhibition of DPPH 
free radicals by the extracts with an increase in 
concentration ranging from 100-500 µg.    

 
Aqueous, ethanolic and chloroformic extracts 
showed significant increase in antioxidant 
potential with the increase in their concentration 
ranging from 100-500 µg. (p< 0.05) (Figs. 1-3). 

 
4. DISCUSSION  
 
Free radicals are  molecules,  capable of 
independent existence and contain an unpaired 
electron in its outermost orbital. The presence of 
unpaired electrons  makes it  unstable and highly 
reactive. They either try to donate an electron or 
accept an electron  to attain stability. Some 
examples of free radicals formed in the body 
include, hydroxyl radical,  superoxide radical,  
anion radical, hydrogen peroxide, oxygen singlet, 
hypochlorite, nitric oxide radical and peroxynitrite 
radical [19,20]. These are highly reactive 
molecules which are formed in nucleus and 
membranes of the cell as byproducts of 
metabolism and cause damage to biologically 
relevant molecules like DNA, protein, 
carbohydrates and lipids [21,22]. 

Excessive generation of free radicals in the body 
leads to oxidative stress, which is a condition  of 
oxidative damage that arises due to the 
imbalance between free radical production and 
antioxidant defense [23-25]. Free radical 
mediated oxidative stress is considered as the 
major cause for many diseases such as cancer, 
cardiovascular diseases, diabetes, Alzheimer’s 
disease, Parkinson’s disease, and eye diseases 
such as cataracts and age-related macular 
degeneration [26-28]. Antioxidants counteract 
oxidative stress by neutralising the free radicals, 
thereby it  acts  as a radical scavenger, hydrogen 
donor, electron donor, peroxide decomposer, 
singlet oxygen quencher, enzyme inhibitor, 
synergist, and metal-chelating agents [24,29]. 
Previous studies have found that antioxidants  
help  to reduce vision loss due to age-related  
macular degeneration in older people [30,22,31]. 
 

The sources of antioxidants include  endogenous 
antioxidants present in the body and exogenous 
food sources like vegetables,  fruits and other 
synthetic sources. Examples of antioxidants that 
come from outside the body include vitamin A, 
vitamin C, vitamin E, beta-carotene, lycopene, 
lutein, selenium, manganese, zeaxanthin. 
Flavonoids, flavones, catechins, polyphenol and 
phytoestrogen are all types of antioxidants  
mainly found in plant based foods [30,32].  
 

The present study focussed on the in vitro 
antioxidant  property of Andrographis echioides, 
a medicinal plant widely used in the treatment of 
various diseases. Aqueous, ethanol and 
chloroform extracts of the plant were examined 
and found that all the three extracts possess 
significant  antioxidant potential which increases 
with the increase in the concentration of the 
extract. Previous  study conducted on ethanolic 
extracts of leaves of Andrographis echioides 
showed that it has potential DPPH free radical 
scavenging activity and nitric oxide  scavenging 
activity. The phytochemical screening of dry 
powder of Andrographis echioides showed the 
presence of flavonoids, alkaloids, sugar, etc [33-
35]. Similarly, another study on phytochemicals 
present in ethanolic extracts of Andrographis 
echioides showed the presence of various active 
phytochemicals like alkaloids, anthraquinones, 
coumarins, flavonoids, phenol and tannins. 
Chloroformic extracts contained maximum 
terpenoids [33]. Earlier studies indicated that 
presence of flavonoids and phenolic compounds 
in herbal extracts prevents oxidative stress [36]. 
Thus the above studies are in accordance with 
the present study and proves that Andrographis 
echioides has potential antioxidant properties. 
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Fig. 1. Represents bar graph showing DPPH inhibitory activity of aqueous extract of 
Andrographis echioides. Blue colour bar represents the percentage of inhibition of DPPH by 

the standard drug ( vitamin C) and the red colour bar represents the percentage of inhibition of 
DPPH by aqueous extract of Andrographis echioides. Each bar represents the mean ± SD of 5 
observations. Significance at the levels of  p< 0.05. a-compared with 100 µg; b-compared with 

200 µg; c-compared with 300 µg 
 

 
 

Fig. 2. Represents bar graph depicting the DPPH inhibitory activity of ethanolic extract of 
Andrographis echioides. Blue colour bar represents the percentage of inhibition of DPPH by 

the standard drug ( vitamin C) and the red colour bar represents the percentage of inhibition of 
DPPH by ethanolic  extract of Andrographis echioides. Each bar represents the mean ± SD of 5 
observations. Significance at the levels of  P < 0.05.a-compared with 100 µg; b-compared with 

200 µg 
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Fig. 3. Represents bar graph showing DPPH inhibitory activity of chloroformic extract 
Andrographis echioides. Blue colour bar represents the percentage of inhibition of DPPH by 

the standard drug ( vitamin C) and the red colour bar represents the percentage of inhibition of 
DPPH by chloroformic  extract of Andrographis echioides. Each bar represents the mean ± SD 
of 5 observations. Significance at the levels of  P < 0.05.a-compared with 100 µg; b-compared 

with 200 µg 
 
The limitations of the current study was that, 
since the raw materials used for the study were 
natural products, they might not be found 
everywhere and also they may get damaged 
during its cultivation in the laboratory. The future 
scope of the study is that Andrographis echioides 
can be used to prepare antioxidant drugs  for the 
treatment of various diseases after further invivo 
studies. 
 

5. CONCLUSION 
 
Aqueous, ethanolic and chloroformic extracts of 
Andrographis echioides showed effective 
antioxidant potential and it could protect the 
biological system from oxidative stress including 
ageing, cancer, diabetes and cardiovascular 
diseases. Thus it can be used as a natural 
antioxidant for the treatment of various diseases 
in the human body. 
 

DISCLAIMER 
 
The products used for this research are 
commonly and predominantly use products in our 
area of research and country. There is absolutely 
no conflict of interest between the authors and 

producers of the products because we do not 
intend to use these products as an avenue for 
any litigation but for the advancement of 
knowledge. Also, the research was not funded by 
the producing company rather it was funded by 
personal efforts of the authors. 
 

CONSENT 
 
It is not applicable. 
 

ETHICAL APPROVAL 
 
Ethical approval for the study was obtained from 
the Institutional Review Board (IRB), Saveetha 
Dental College. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 
REFERENCES 
 
1. Bitzer ZT, Goel R, Reilly SM, Elias RJ, 

Foulds JT, Muscat JT, et al. Effect of 



 
 
 
 

Joshy et al.; JPRI, 33(61A): 404-411, 2021; Article no.JPRI.74360 
 
 

 
409 

 

Flavoring Chemicals on Free Radical 
Formation in Electronic Cigarette Aerosols. 
Free Radical Biology and Medicine. 2017; 
112:200.  
Available:http://dx.doi.org/10.1016/j.freerad
biomed.2017.10.315 

2. POLI. Free Radicals: from Basic Science 
to Medicine. Birkhäuser. 2013;530. 

3. Rajakumari R, Volova T, Oluwafemi OS, 
Rajesh Kumar S, Thomas S, Kalarikkal N. 
Grape seed extract-soluplus dispersion 
and its antioxidant activity. Drug Dev Ind 
Pharm. 2020;46(8):1219–29. 

4. Tahmasebi S, Qasim MT, Krivenkova MV, 
Zekiy AO, Thangavelu L, Aravindhan S, et 
al. The effects of oxygen–ozone therapy 
on regulatory T‐ cell responses in multiple 
sclerosis patients. Cell Biology 
International. 2021;45:1498–509. 
Available:http://dx.doi.org/10.1002/cbin.11
589 

5. Sridharan G, Ramani P, Patankar S, 
Vijayaraghavan R. Evaluation of salivary 
metabolomics in oral leukoplakia and oral 
squamous cell carcinoma [Internet]. Vol. 
48, Journal of Oral Pathology & Medicine. 
2019;299–306.  
Available:http://dx.doi.org/10.1111/jop.128
35 

6. Sohal RS. Free radicals, aging, and 
degenerative diseases. Free Radical 
Biology and Medicine. 1987;3:75.  
Available:http://dx.doi.org/10.1016/0891-
5849(87)90041-4 

7. Bharath B, Perinbam K, Devanesan S, 
AlSalhi MS, Saravanan M. Evaluation of 
the anticancer potential of Hexadecanoic 
acid from brown algae Turbinaria ornata on 
HT–29 colon cancer cells [Internet]. Vol. 
1235, Journal of Molecular Structure. 
2021;1235:130229.  
Available:http://dx.doi.org/10.1016/j.molstr
uc.2021.130229 

8. Ezhilarasan D. Critical role of estrogen in 
the progression of chronic liver diseases. 
Hepatobiliary & Pancreatic Diseases 
International. 2020;19:429–34.  
Available:http://dx.doi.org/10.1016/j.hbpd.2
020.03.011 

9. Wadhwa R, Paudel KR, Chin LH, Hon CM, 
Madheswaran T, Gupta G, et al. Anti-
inflammatory and anticancer activities of 
Naringenin-loaded liquid crystalline 
nanoparticles in vitro. J Food Biochem. 
2021;45(1):e13572. 

10. Kamath SM, Manjunath Kamath S, Jaison 
D, Rao SK, Sridhar K, Kasthuri N, et al. In 

vitro augmentation of chondrogenesis by 
Epigallocatechin gallate in primary Human 
chondrocytes - Sustained release model 
for cartilage regeneration. Journal of Drug 
Delivery Science and Technology. 2020; 
60:101992.  
Available:http://dx.doi.org/10.1016/j.jddst.2
020.101992 

11. Solai Prakash AK, Devaraj E. Cytotoxic 
potentials of S. cumini methanolic seed 
kernel extract in human hepatoma HepG2 
cells. Environ Toxicol. 2019;34(12):1313–
9. 

12. Elangovan K, Elumalai D, Anupriya S, 
Shenbhagaraman R, Kaleena PK, 
Murugesan K. Phyto mediated biogenic 
synthesis of silver nanoparticles using leaf 
extract of Andrographis echioides and its 
bio-efficacy on anticancer and antibacterial 
activities [Internet]. Vol. 151, Journal of 
Photochemistry and Photobiology B: 
Biology. 2015;151:118–24. 
Available:http://dx.doi.org/10.1016/j.jphoto
biol.2015.05.015 

13. Govindachari TR, Parthasarathy PC, Pai 
BR, Subramaniam PS. Chemical 
examination of Andrographis echioides—I. 
Tetrahedron. 1965;21: 2633–40.  
Available: http://dx.doi.org/10.1016/s0040-
4020(01)93919-5 

14. In vitro evaluation of anti-proliferative 
properties of the methanolic extracts of 
Andrographis echioides Nees on skin 
melanoma cell lines [Internet]. International 
Journal of Clinical and Biological Sciences. 
2016.  
Available:http://dx.doi.org/10.7324/ijcbs.20
16.124149 

15. Shen D-Y, Juang S-H, Kuo P-C, Huang G-
J, Chan Y-Y, Damu A, et al. Chemical 
Constituents from Andrographis echioides 
and Their Anti-Inflammatory Activity. 
International Journal of Molecular 
Sciences. 2012;14:496–514.  
Available:http://dx.doi.org/10.3390/ijms140
10496 

16. Savitikadi P, Jogam P, Rohela GK, 
Ellendula R, Sandhya D, Allini VR, et al. 
Direct regeneration and genetic fidelity 
analysis of regenerated plants of 
Andrographis echioides (L.) - An important 
medicinal plant [Internet]. Vol. 155, 
Industrial Crops and Products. 2020; 
112766.  
Available:http://dx.doi.org/10.1016/j.indcro
p.2020.112766 



 
 
 
 

Joshy et al.; JPRI, 33(61A): 404-411, 2021; Article no.JPRI.74360 
 
 

 
410 

 

17. Ramasubramania Raja R, Jeevanreddy K. 
Pharmacognostical phytochemical and 
anti-ulcer activity of Andrographis 
echioides (Acanthaceae). J Pharmacogn 
Phytochem. 2014;3(3):39–49. 

18. Kikuzaki H, Nakatani N. Antioxidant Effects 
of Some Ginger Constituents, Journal of 
Food Science. 1993;58:1407–10.  
Available:http://dx.doi.org/10.1111/j.1365-
2621.1993.tb06194.x 

19. Wahab PUA, Abdul Wahab PU, 
Madhulaxmi M, Senthilnathan P, 
Muthusekhar MR, Vohra Y, et al. Scalpel 
Versus Diathermy in Wound Healing After 
Mucosal Incisions: A Split-Mouth Study. 
Journal of Oral and Maxillofacial Surgery. 
2018;76:1160–4.  
Available:http://dx.doi.org/10.1016/j.joms.2
017.12.020 

20. Vivekanandhan K, Shanmugam P, 
Barabadi H, Arumugam V, Raj DDRD, 
Sivasubramanian M, et al. Emerging 
Therapeutic Approaches to Combat 
COVID-19: Present Status and Future 
Perspectives. Frontiers in Molecular 
Biosciences. 2021;8.  
Available:http://dx.doi.org/10.3389/fmolb.2
021.604447 

21. Lobo V, Patil A, Phatak A, Chandra N. 
Free radicals, antioxidants and functional 
foods: Impact on human health. 
Pharmacogn Rev. 2010;4(8):118. 

22. J PC, Marimuthu T, C K, Devadoss P, 
Kumar SM. Prevalence and measurement 
of anterior loop of the mandibular canal 
using CBCT: A cross sectional study. Clin 
Implant Dent Relat Res. 2018 
Aug;20(4):531–4. 

23. R H, Ramani P, Ramanathan A, R JM, S 
G, Ramasubramanian A, et al. CYP2 C9 
polymorphism among patients with oral 
squamous cell carcinoma and its role in 
altering the metabolism of benzo[a]pyrene. 
Oral Surg Oral Med Oral Pathol Oral 
Radiol. 2020;130(3):306–12. 

24. Barabadi H, Mojab F, Vahidi H, Marashi B, 
Talank N, Hosseini O, et al. Green 
synthesis, characterization, antibacterial 
and biofilm inhibitory activity of silver 
nanoparticles compared to commercial 
silver nanoparticles [Internet]. Vol. 129, 
Inorganic Chemistry Communications. 
2021;108647.  
Available;http://dx.doi.org/10.1016/j.inoche.
2021.108647 

25. Website [Internet]. Available from: R H, 
Hannah R, Ramani P, Ramanathan A, 

Jancy MR, Gheena S, et al. CYP2 C9 
polymorphism among patients with oral 
squamous cell carcinoma and its role in 
altering the metabolism of benzo[a]pyrene. 
Oral Surgery, Oral Medicine, Oral 
Pathology and Oral Radiology. 2020;130: 
306–12.  
Available:http://dx.doi.org/10.1016/j.oooo.2
020.06.021 

26. Gowhari Shabgah A, Ezzatifar F, 
Aravindhan S, Olegovna Zekiy A, Ahmadi 
M, Gheibihayat SM, et al. Shedding more 
light on the role of Midkine in 
hepatocellular carcinoma: New 
perspectives on diagnosis and therapy. 
IUBMB Life. 2021;73(4):659–69. 

27. Nambi G, Kamal W, Es S, Joshi S, Trivedi 
P. Spinal manipulation plus laser therapy 
versus laser therapy alone in the treatment 
of chronic non-specific low back pain: a 
randomized controlled study. Eur J Phys 
Rehabil Med. 2018;54(6):880–9. 

28. Saraswathi I, Saikarthik J, Senthil Kumar 
K, Madhan Srinivasan K, Ardhanaari M, 
Gunapriya R. Impact of COVID-19 
outbreak on the mental health status of 
undergraduate medical students in a 
COVID-19 treating medical college: A 
prospective longitudinal study. Peer J. 
2020;8:e10164. 

29. Clarizia G, Bernardo P. Diverse 
Applications of Organic-Inorganic 
Nanocomposites: Emerging Research and 
Opportunities: Emerging Research and 
Opportunities. IGI Global. 2019;237. 

30. Ware M, Rdn, DL. Antioxidants: Health 
benefits and nutritional information;  2018. 
[cited 2021 Mar 12].  
Available:https://www.medicalnewstoday.c
om/articles/301506 

31. Mudigonda SK, Murugan S, Velavan K, 
Thulasiraman S, Krishna Kumar Raja VB. 
Non-suturing microvascular anastomosis in 
maxillofacial reconstruction- a comparative 
study. J Craniomaxillofac Surg. 2020; 
48(6):599–606. 

32. Egbuna C, Mishra AP, Goyal MR. 
Preparation of Phytopharmaceuticals for 
the Management of Disorders: The 
Development of Nutraceuticals and 
Traditional Medicine. Academic Press. 
2020;574. 

33. PV. Phytochemical Analysis and In Vitro 
Antioxidant Activity of Leaves of 
Andrographis Echioides and Seeds of 
Spermacoce HISPIDA [Internet]. World 



 
 
 
 

Joshy et al.; JPRI, 33(61A): 404-411, 2021; Article no.JPRI.74360 
 
 

 
411 

 

Journal of Pharmaceutical Research. 
2017;1487–99.  
Available:http://dx.doi.org/10.20959/wjpr20
175-8479 

34. KP, Punnagai K, Darling CD, Karthik VP, 
Glory JI. Evaluation of antifungal activity of 
ethanolic extract of “Andrographis 
echioides” – an invitro study [Internet]. Vol. 
7, International Journal of Pharma and Bio 
Sciences; 2016.  
Available:http://dx.doi.org/10.22376/ijpbs.2
016.7.4.p6-10 

35. Murugan A, Elangovan K, Ranjith Singh 
AJ. Evaluation of Andrographis echioides 
for its Phytochemical and In Vitro 
Antioxidant Properties. 2017;7. 
[cited 2021 Jun 8];  
Available: http://dx.doi.org/ 

36. Al-Dabbas MM, Suganuma T, Kitahara K, 
Hou D-X, Fujii M. Cytotoxic, antioxidant 
and antibacterial activities of Varthemia 
iphionoides Boiss. extracts. J 
Ethnopharmacol. 2006;108(2):287–93. 

 

© 2021 Joshy et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited 
 
 

.  

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/74360 

http://creativecommons.org/licenses/by/2.0

