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Antibacterial activity of some Indian Ayurvedic 
preparations against enteric bacterial pathogens

Abstract 

In Ayurveda, various herbal preparations are clinically used to prevent or cure infectious 
diseases. Herbal preparations such as Triphala churna, Hareetaki churna, Dashmula 
churna, Manjistadi churna, Sukhsarak churna, Ajmodadi churna, Shivkshar pachan 
churna, Mahasudarshan churna, Swadist Virechan churna and Pipramool churna 
were investigated by preparing their organic solvent extract for antibacterial potential 
against enteric bacterial pathogens such as Escherichia coli, Staphylococcus aureus, 
Enterobacter aerogenes, Pseudomonas aeruginosa, Bacillus subtilis, Klebsiella 
pneumoniae, Salmonella typhi, Staphylococcus epidermidis, Salmonella typhimurium 
and Proteus vulgaris, respectively. In the present study, Triphala churna, Hareetaki 
churna, Dashmula churna were potent antibacterial agents against S. epidermidis, P. 
vulgaris, S. aureus, E. coli, P. aeruginosa and S. typhi. The study supports the use of 
these herbal preparations not only as dietary supplements but also as agents to prevent 
or control enteric bacterial infections.
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INTRODUCTION

In Ayurvedic medicine, many medicinal plants are 
useful in strengthening human health care system and 
the formulations based on such medicinal plants play 
an important role in modern medicine.[1] Ayurvedic 
practitioners also identifi ed a number of herbal preparations 
for curing various ailments and diseases.[2] The primary 
benefi ts of using plant-derived medicine are relatively 
safer than synthetic drugs and off er profound therapeutic 
benefits.[3] Single and polyherbal preparations have 
diverse range of bioactive molecules and play a dominant 
role in the maintenance of human health since ancient 
times.[4] More than 1500 herbal preparations are sold as 
dietary supplements or ethnic traditional medicines.[5] 

The most frequently used type of herbal preparations 
are churnas. Churnas are preparations comprising of 
fi ne powders of medicinal plants and may be single or 
in combination. Combinations of medicinal plants may 
increase the antimicrobial spectrum and potency of the 
preparations. Enteric or diarrheal infections are major public 
health problems in developing countries and contribute 
to the death of 3.3-6.0 million children annually. Enteric 
bacteria comprised of Salmonella sp., Shigella spp., Proteus 
sp., Klebsiella sp., Escherichia coli, Pseudomonas sp., Vibrio 
cholerae and Staphylococcus aureus are the major etiological 
agents of sporadic and epidemic diarrhea both in children 
and adults.[6] Recently, it has been demonstrated that many 
human pathogenic bacteria have developed resistance 
against several synthetic drugs.[7-9] There are several reports 
on antimicrobial activity of crude extracts prepared from 
plants that inhibit various bacterial pathogens, but a limited 
numbers of in vitro studies on herbal preparations have been 
published. It is need of the hour to identify antibacterial 
potential of herbal products based on diseases for which no 
medicine or only palliative therapy is available.[10,11] Hence 
an a  empt was made to screen the antibacterial potential 
of herbal preparations in the control prevention of enteric 
bacterial infection.

MATERIALS AND METHODS

The commercial herbal preparations as given in Table 1 
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were purchased from the local market of Amravati. These 
herbal preparations have multiple botanical ingredients in 
addition to some chemical substances.

Preparation of Extracts
The aqueous extract was prepared by adding 20 g of herbal 
preparations in 200 mL distilled water, boiled on low heat 
for 2 h, fi ltered through cloth and fi ltrate was evaporated 
to dry on sand bath. The organic solvent extracts were 
separately prepared by adding 20 g herbal preparation 
(powder) in 200 mL of respective organic solvent (acetone, 
ethanol and methanol) in screw-capped bo  les, shaked at 
190-220 rpm on a rotary shaker. A  er 24 h of shaking, it 
was fi ltrated, evaporated in vacuum and dried by rotary 
evaporator at 60oC.[12] Dried extracts were stored in labeled 
sterile screw capped bo  les at 4oC and later used in vitro 
study. 

Bacterial Cultures
The standard pathogenic bacterial cultures were 
procured from IMTECH, Chandigarh, India and used in 

the present study. The bacteria rejuvenated in Mueller-
Hinton broth (Hi-media laboratories, Mumbai, India) at 
37oC for 18 h and then stocked at 4oC in Mueller-Hinton 
Agar. Subcultures were prepared from the stock for 
bioassay. The inoculum size of the bacterial culture 
was standardized according to the National commi  ee 
for Clinical Laboratory Standards[13] guideline. The 
pathogenic bacterial culture was inoculated into sterile 
nutrient broth and incubated at 37oC for 3 h until the 
culture a  ained a turbidity of 0.5 McFarland units. The 
fi nal inoculum size was standardized to 105 CFU/mL with 
the help of SPC and Nephlo-turbidometer.

Preparation of Disc for Antibacterial Activities
The aqueous, ethanol, methanol and acetone extracts were 
prepared in their respective solvents and the sterile blo  ing 
paper disc (10 mm) were soaked in the diluted extract in 
such concentration that the amount of solution absorbed 
by each disc 5 mg of each extracts of herbal preparations. 
The prepared disc were dried in controlled temperature to 
remove excess of solvent and used for study.

Table 1: Herbal preparation tested for antibacterial potential
Herbal preparations Manufacturer Therapeutic use Ingredients
Triphala churna Shree Baidyanath Ayurved 

Bhavan Pvt. Ltd., Nagpur
A remedy for 
constipation

Terminalia chebula, Terminalia belerica, Emblica 
officinalis

Hareetaki churna The Ayurveedya Arkashala 
Ltd., Satara

Mild laxative, internal 
cleaner, detoxifier, 
improve digestive 
functions

Terminalia chebula, Ricinus communis, Zingiber 
officinale, Rock salt (Sodium chloride), sodium 
sulphate and sodium chloride, Piper longam

Mahasudarshan
churna

Shree Baidyanath Ayurved 
Bhavan Pvt. Ltd., Nagpur

Excellent remedy for the 
complication associated 
with fever

Terminalia chebula, Terminalia belerica, Emblica 
officinalis, Curcuma longa, Berberis aristata, Solanum 
xanthocarpum, Solanum indicum, Zingiber officinale, 
Piper nigrum, Piper longum, Piper longum, Fagonia 
arabica, Picrorrhiza kurroa, Holarrhena antidysenterica, 
etc

Ajmodadi churna Sheetal Medicare Products 
Pvt. Ltd., Thane (MS)

Cough, blood disorder Apium graveolens, Trachyspermum ammi, Embelia 
ribes, Cedrus deodara, Plumbago zeylanica, Piper 
longum, Foeniculum vulgare, Piper nigrum, Terminalia 
chebula

Manjistadi churna Ritesh Pharmaceutical, 
Vadodara (GJ)

Alterative, blood purifier, 
fever

Rubia cordifolia, Terminalia chebula, Rosa damascena, 
Ipomoea turpenthum, Cassia augustifolia

Dashmula churna Ritesh Pharmaceutical Cough, influenza, cold, 
fever and headache

Aegle marmelos, Oroxylum indicum, Gmelina arborea, 
Stereospermum suaveolens, Premna integrifolia, 
Desmodium gangeticum, Uraria picta, Solanum 
indicum, Solanum xanthocarpum, Tribulus terrestris

Pipramool churna Sheetal Medi-Care 
Products Pvt. Ltd. 

Cough, constipation, 
colic, dyspepsia, 
diarrhoea 

Piper longum root

Shivkshar Pachan 
churna

Sheetal Medi-Care 
Products Pvt. Ltd. 

Digestive disorder Terminalia chebula, sodium carbonate, Zingiber 
officinale, Piper nigrum, Piper longum, Ptychotis 
ajowan, Cuminum cyminum, Carum carvi, Ferula 
asafoetida

Swadist Virechan 
churna

The Zandu Pharmaceutical 
Works Ltd., Vapi (GJ)

Laxative, digestive 
disorder, cough 

Solanum indicum, Glycyrrhiza glabra, 
Cassia augustifolia

Sukhsarak churna Omkar Ayurved Mandir, 
Mumbai

Digestive, laxative, blood 
purifier, liver disorder 

Cassia augustifolia, Zingiber officinale, Emblica 
officinalis, Ipomoea turpenthum, Embelia ribes, 
Curcuma longa, Glycyrrhiza glabra
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Antibacterial Activity Using Disc Diff usion Method
The modified paper disc diffusion[13] was employed to 
determine the antibacterial activity of both aqueous and 
organic extract of the herbal preparations. In each test 
tube turbidity of inoculum was matched with McFarland 
turbidity standard. Inoculum was spread over the nutrient 
agar plate using a sterile co  on swab in order to obtain 
uniform microbial growth. Then the prepared antibacterial 
discs were kept over the lawn and pressed slightly along 
with positive and negative control. Ampicillin 10 mcg/disc 
(Hi-Media) were used as positive control while disc soaked 
in sterile distilled water and various organic solvents and 
dried were placed on lawns as negative control. The plates 
were incubated for 18 h at 37oC. The antibacterial activity 
was evaluated for 5 mg/disc and diameter of inhibition 
zones were measured. Experiment was carried out in 
triplicate and the averages diameter of zone of inhibition 
was recorded. The antibacterial activity was classifi ed as 
highly active (>20 mm), mild active (15-20 mm) and slightly 
active (12-15 mm) and less than 12 mm was taken as inactive. 
Antimicrobial Sensitivity Index (ASI) was calculated by 
following formula:

Antimicrobial Sen-
sitivity Index for 
herbal preparation

=
Total zone of growth inhibition

No. of antimicrobial agents tested × 
no. of bacterial pathogens

RESULTS AND DISCUSSION 

In the present study, the samples namely Triphala churna, 
Hareetaki churna, Dashmula churna, Manjistadi churna, 
Sukhsarak churna, Ajmodadi churna, Shivkshar pachan 
churna, Mahasudarshan churna, Swadist Virechan churna 
and Pipramool churna were tested for their antibacterial 
properties against the various bacterial pathogens 
[Figure 1].

Results showed that Triphala churna possess strong 
antibacterial activity against Staphylococcus epidermidis, S. 
aureus while moderate against Proteus vulgaris, Pseudomonas 
aeruginosa, Salmonella typhi and weak against Escherichia 
coli, Klebsiella pneumoniae, Salmonella typhimurium and 
Bacillus subtilis. Acetone and methanol extracts of 
Hareetaki churna was strong antibacterial agents against 
S. epidermidis, S. aureus at 5 mg/disc while moderate 
against B. subtilis, P. vulgaris, S. typhi, P. aeruginosa and mild 
against K. pneumoniae, E. aerogenes, S. typhimurium and E. 
coli. Hareetaki churna is used as mild laxative, detoxifi er 
and improve digestive functions. Herbs used in Hareetaki 
churna possess antibacterial properties; Terminalia chebula 
antibacterial against E. coli, S. aureus, P. aeruginosa, P. 
vulgaris, S. epidermidis, S. typhi, S. typhimurium [14-16] and 
methicilin-resistant S. aureus.[17] Mahasudarshan churna 
is an excellent remedy for the complication associated 
with fever, liver enlargement, spleen, fatigue and nausea, 
etc. Holarrhena antidysenterica is one of the important 
ingredients of Mahasudarshan churna has reported 
antibacterial activity against S. aureus, S. fl exneri, S. typhosa, 
B. subtilis.[18,19] Studies have indicated the antibacterial 
potential of Mahasudarshan churna against S. typhi, S. 
epidermidis, E. coli, S. aureus, K. pneumoniae, P. vulgaris and  
P. aeruginosa [Table 2]. Mahasudarshan churna is useful to 
control infectious diseases such as typhoid fever, intestinal 
infection, urinary tract infections and respiratory infection 
which are associated with the above-mentioned bacterial 
pathogens.

Methanol and acetone extracts of Ajmodadi churna 
were strong antibacterial agents against S. aureus, S. 
epidermidis, S. typhi, B. subtilis, E. coli and P. vulgaris while 
aqueous extract was less antibacterial. Ajmodadi churna 
is rich formulation of carminative and antispasmodic 
herbal ingredients. All the ingredients of Ajmodadi 
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Figure 1: Antibacterial potential of herbal preparations
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Table 2: Antibacterial activities of herbal preparation against various bacterial pathogens

Herbal 
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Triphala 
churna

Aqueous 20 26 27 - 21 - - 17 - -

Ethanol 22 26 25 21 21 19 17 19 - 23

Methanol 22 32 27 22 23 17 19 19 - 18

Acetone 22 32 27 21 21 17 19 19 - 17

Hareetaki 
churna

Aqueous 17 32 27 - 20 17 - 17 - -

Ethanol 22 32 26 - 15 20 19 18 22 16

Methanol 17 32 30 15 16 19 18 18 18 16

Acetone 22 32 24 17 17 20 17 18 17 16

Mahasudarshan 
churna

Aqueous - 17 14 16 - - - 17 - -

Ethanol 19 18 17 20 16 - 15 21 12 -

Methanol 14 20 19 17 14 14 15 23 - -

Acetone 16 24 23 20 15 15 21 20 - -

Ajmodadi 
churna

Aqueous 15 24 30 18 15 15 16 20 13 12

Ethanol 16 20 23 14 13 18 15 15 14 12

Methanol 18 24 30 16 15 21 14 21 15 13

Acetone 16 25 25 17 16 17 13 17 12 12

Sukhsarak 
churna

Aqueous 14 27 30 18 16 17 22 18 12 20

Ethanol 15 26 29 17 14 18 17 14 14 17

Methanol 16 29 32 20 14 16 18 16 13 17

Acetone 18 25 29 19 15 18 13 15 14 14

Swadist Virechan 
churna

Aqueous 14 20 18 13 15 15 12 - - -

Ethanol 17 25 25 - 16 18 - - - -

Methanol 19 33 31 - 14 21 - - - -

Acetone 18 30 26 14 16 20 - 13 - -

Manjistadi 
churna

Aqueous 15 25 26 18 16 23 13 15 14 15

Ethanol 17 25 24 15 17 20 17 17 14 17

Methanol 15 22 26 16 19 18 18 16 16 19

Acetone 15 25 27 17 15 20 12 13 15 17

Dashmula 
churna

Aqueous 17 18 21 19 17 18 16 17 14 15

Ethanol 19 20 20 16 15 15 17 20 16 17

Methanol 16 20 24 18 15 16 17 18 16 16

Acetone 20 21 24 16 17 18 17 20 14 15

Pipramool 
churna

Aqueous 15 16 15 15 - 14 - - - -

Ethanol 13 17 18 19 - 17 - - - -

Methanol 16 18 18 16 - 14 - - - -

Acetone 16 15 16 17 - 17 - - - -

Shivkshar 
Pachan churna

Aqueous 15 24 25 12 18 15 15 14 14 16

Ethanol 17 20 25 13 21 18 15 15 14 16

Methanol 18 20 24 16 22 16 15 15 16 16

Acetone 17 23 24 16 20 16 14 14 15 17

Positive 
control

Ampicillin
(10mcg/disc)

16 25 24 11 16 18 30 18 14 19

(Quantity per disc- 5 mg) (Zone of inhibition in mm average of three reading)
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churna such as Trachyspermum ammi is carminative, 
antispasmodic and antibacterial against E. coli, S. aureus and 
P. aeruginosa.[20,21] Plumbago zeylanica is antibacterial against 
E. coli and P. aeruginosa.[22] Sukhsarak churna is a laxative 
and blood purifi er, useful in digestive and liver disorder. 
In present study it was found strong antibacterial against 
S. aureus, S. epidermidis, B. subtilis, S. typhimurium, E. coli, K. 
pneumoniae, S. typhi and P. vulgaris. Methanol extract of Swadist 
Virechan churna was a strong antibacterial agent against S. 
aureus, B. subtilis, P. vulgaris, P. aeruginosa and B. subtilis 
[Figure 1]. The use of Swadist Virechan churna may be 
helpful to reduce bacterial infections caused by above 
test pathogens. Manjistadi churna indicated as alterative 
and blood purifi er, useful in fever. Study indicated that 
Manjistadi churna was antibacterial against S. epidermidis, 
S. aureus, B. subtilis, S. typhimurium, E. coli, P. aeruginosa, K. 
pneumonia, P. vulgaris, S. typhi and E. aerogenes. Dashmula 
churna is a herbal preparation of 10 important medicinal 
plants [Table 1]. Study also proved the antibacterial potential 
of Dashmula churna against S. aureus, S. epidermidis, P. 
vulgaris, S. typhi, B. subtilis, E. coli, K. pneumonia, E. aerogenes 
and P. aeruginosa and useful in treatment of the bacterial 
infections [Table 2]. Almost all the ingredients of Dashmula 
churna were reported as potent antibacterial agent against 
various bacterial pathogens. Aegle marmelos, an important 
ingredient of Dashmula churna root, have antibacterial 
properties against V. cholerae, E. coli and Shigella sp.[23] 
Pipramool churna was also showed signifi cant antibacterial 
activity against S. aureus, S. epidermidis, E. coli, B. subtilis and 
P. vulgaris. Shivkshar Pachan churna is the fortifi ed form 
of Hingwashtak churna. Ferula asafetida is an important 
ingredient of Shivkshar Pachan churna and reported as 
antibacterial agent against Bacillus megaterium, B. subtilis, L. 
acidophilus, M. luteus, S. epidermidis, S. aureus, E. coli, S. typhi 
and S. fl exneri.[24,25] Present study indicated that both the 
aqueous and organic extracts of Shivkshar Pachan churna 
is potent antibacterial agent against S. aureus, S. epidermidis, 
B. subtilis, P. aeruginosa and P. vulgaris. Thus clinically 
used herbal preparations proved to posses antibacterial 
potential against S. aureus, S. epidermidis, P. aeruginosa, E. 
coli, P. vulgaris, K. pneumoniae and S. typhimurium. Hence 
diseases caused by test organism such as skin infections 
(impetigo, folliculitis), invasive diseases (wound infections, 
osteomyelitis, bacteremia), wound infection, urinary tract 
infections, endocarditis, septicemia, respiratory tract 
infection, eye infections, etc. may be prevented or controlled 
by the use of above tested ayurvedic preparations. 

CONCLUSIONS

Our fi ndings suggested that, ayurvedic herbal preparations 
extracts have great potential as antimicrobial activity against 
enteric bacterial pathogens and they can be used in the 
treatment of infectious diseases. The data obtained in these 
studies justify the use of these ayurvedic herbal preparations 
in medical practice by majority of the populations in India. 

The study also supports the use of these herbal preparations 
not only as the dietary supplement but also as agent to 
prevent or control the enteric bacterial infections.

REFERENCES

1. Patwardhan B, Vaidya AD, Chorghade M. Ayurveda and natural 
product drug discovery. Curr Sci 2003;86:789-99.

2. Pandey MM, Rastogi S, Rawat AK. Indian herbal drug for general 
healthcare: An overview. Int J Alter Med 2008;6:1-5.

3. Barre   B Kiefer D, Rabago D. Assessing the risk and benefi ts of 
herbal medicine: An overview of scientifi c evidence. Alter Health 
Med 1999;5;40-9. 

4. Handa SS. Indian eff orts for quality control and standardization of 
herbal drugs/products. Proceedings of the 1st joint workshop on 
quality control and standardization of traditional medicine—Indo-
China experience; 2004. 

5. WHO, General guidelines for methodologies on research and 
evaluation of traditional medicine. Geneva: World Health 
Organization ; 2000.

6. WHO. 5th Programme Report, Programme for control of diarrhoeal 
diseases, Geneva. WHO Bull 1985;63:557-772.

7. Vickers A, Zollman C. ABC of complementary medicine: Herbal 
medicine. BMJ 1999;319:1050-3.

8. De Smet PA. Herbal remedies. N Engl J Med 2002;347:2046-56. 
9. Dawson W. Herbal medicine and the EU directive. J R Coll 

Physicians Edinb 2005;35:25-7.
10. Greensfelder L. Alternative medicine: Herbal product linked to 

cancer. Science 2000;280:1946-9.
11. Patwardhan B, Warude D, Pushpangadan P, Bha   N. Ayurveda 

and traditional Chinese medicine: A comparative overview. CAM 
2005;2:465-73.

12. Parekh J, Chanda S. In vitro screening of antibacterial activity of 
aqueous and alcoholic extracts of various Indian plant species 
against selected pathogens from Enterobacteriaceae. Afr J Microbiol 
Res 2007;1:92-9.

13. NCCLS (National Commi  ee for Clinical Laboratory Standards). 
Performance Standards for antimicrobial susceptibility testing. 
8th Informational Supplement. M100S12. National Commi  ee for 
Clinical Laboratory Standards. Villanova, Pa: 2002.

14. Tambekar DH, Khante BS, Dahikar SB, Banginwar YS. Antibacterial 
properties of contents of Triphala: A traditional Indian herbal 
preparation. Continental J Microbiol 2007;1:8-12.

15. Kim HJ, Yokozawa T, Kim HY, Tohda C, Rao TP, Juneja LR. Infl uence 
of amla (Emblica offi  cinalis Gaertn.) on hypocholesterolemia and 
lipid peroxidation in cholesterol-fed rats. J Nutr Sci Vitaminol 
2005;51:413-8.

16. Rani P, Khullar N. Antimicrobial evaluation of some medicinal 
plants for their antienteric potential against multi-drug resistant 
Salmonella typhi. Phytother Res 2004;18:670-3.

17. Sato Y, Oketoni H, Singyouchi K. Extractions and purifi cations 
of eff ective antimicrobial constituents of Terminalia chebula Retz 
against methicilin-resistant Staphylococcus aureus. Biol Pharma 
Bull 1997;20:401-4.

18. Satyavati GV, Gupta K, Tandan N. Medicinal plants of India, Vol.2, 
New Delhi: Indian Council of Medicinal Research; 1987.

19. Aslokar LV, Kakkar KK, Chakre OJ. Glossary of Indian medicinal 
plants with active principles, Part I (A-K, Second supplement), 
(1965-81). Publications and Information’s Directorate (CSIR), New 
Delhi: 1992.

20. Syed M, Sabir AW, Chaudhary FM, Bha  y MK. Antimicrobial 
activity of essential oils of umbelliferae part II-Trachyspermum ammi, 
Daucus carota, Anethum graveolens and Apium graveolens. Pak J Sci 

Tambekar and Dahikar: Antibacterial activity against enteric bacterial pathogens



29Journal of  Advanced Pharmaceutical Technology & Research | Jan-Mar 2011 | Vol 2 | Issue 1

Indig Res 1986;28:189-92.
21. Arora DS, Kaur GJ. Antibacterial activity of some Indian medicinal 

plants. J Nat Med 2007;61:313-7.
22. Shafi qur M, Rahman, Anwar MN. Antimicrobial activity of crude 

extract obtained from the root of Plumbago zeylanica Bangladesh. J 
Microbiol 2007;24:73-5.

23. Mazumder R, Bha  acharya S, Mazumder A, Pa  naik AK, Tiwary 
PM, Chaudhary S. Antidiarrhoeal evaluation of Aegle Marmelos 
(Correa) Linn. root extract. Phytother Res 2006;20:82-4.

24. Rahman MU, Gul S, Ejaz AO. Antimicrobial activities of Ferula 

assafoetida oil against Gram positive and Gram negative bacteria. 
J Agri Env Sci 2008;4:203-6. 

25. Bhatnagar SS, Santapau H, Desa JD, Mamar AC, Ghadielly NC, 
Solomon MJ, et al. Biological Activity of Indian Medicinal Plants: 
Part I. Anti-bacterial, anti-tubercular, and anti-fungal action. Indian 
J Med Res 1961;49:799-813.

How to cite this article: Tambekar DH, Dahikar SB. Antibacterial 
activity of some Indian ayurvedic preparations against enteric 
bacterial pathogens. J Adv Pharm Tech Res 2011;2:24-9.
Source of Support: Nil, Confl ict of Interest: Nil.

Tambekar and Dahikar: Antibacterial activity against enteric bacterial pathogens

Author Help: Online submission of the manuscripts

Articles can be submitted online from http://www.journalonweb.com. For online submission, the articles should be prepared in two files (first 
page file and article file). Images should be submitted separately.

1)  First Page File: 
 Prepare the title page, covering letter, acknowledgement etc. using a word processor program. All information related to your identity 

should be included here. Use text/rtf/doc/pdf files. Do not zip the files.
2) Article File: 
 The main text of the article, beginning with the Abstract to References (including tables) should be in this file. Do not include any information 

(such as acknowledgement, your names in page headers etc.) in this file. Use text/rtf/doc/pdf files. Do not zip the files. Limit the file size 
to 1 MB. Do not incorporate images in the file. If file size is large, graphs can be submitted separately as images, without their being 
incorporated in the article file. This will reduce the size of the file.

3) Images: 
 Submit good quality color images. Each image should be less than 4096 kb (4 MB) in size. The size of the image can be reduced by 

decreasing the actual height and width of the images (keep up to about 6 inches and up to about 1800 x 1200 pixels). JPEG is the most 
suitable file format. The image quality should be good enough to judge the scientific value of the image. For the purpose of printing, always 
retain a good quality, high resolution image. This high resolution image should be sent to the editorial office at the time of sending a revised 
article.

4) Legends: 
 Legends for the figures/images should be included at the end of the article file.

VirendraD
Rectangle


