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Abstract: Marine organisms are potential sources of unique natural products with 

pharmacological and biological activities. In mariculture, diseases of microbial origin 

can cause huge economic losses worldwide. The evolution of microorganism 

resistance to antibiotics has resulted in a growing need for new antibacterial 

compounds that are effective in veterinary medicine and characterized by limited 

undesirable side effects. Increased attention has recently been turned to plants as a 

promising source for metabolites with antimicrobial activity. Achyranthes aspera is 

one such important plant with various established pharmacological properties. The 

aim of the present study was to assess the antibacterial activity of the Achyranthes 

aspera extract against Vibrio alginolyticus 1374. Aqueous extract of Achyranthes 

aspera was prepared. Different concentrations of the root and stem extracts of 

Achyranthes aspera were transferred to the agar plates, which had been streaked with 

the bacterium Vibrio alginolyticus; 1374. The plates were incubated aerobically at 

37°C for 24 h and the zones of inhibition were measured using well diffusion method. 

Achyranthes aspera extract showed significant zones of inhibition. Achyranthes 

aspera showed marked antibacterial activity against Vibrio alginolyticus 1374. 
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INTRODUCTION: 

In aquaculture, diseases of microbial origin 

cause high mortality rates and lesions on fish skin, with 

consequent economic losses worldwide [1]. Bacteria, 

mainly of the genus Vibrio have been identified as the 

etiological agents responsible for the most common 

disease outbreaks in fish and shellfish, called Vibriosis 

[1-3]. Moreover, these microorganisms can accumulate 

in the reared animal’s flesh and become a serious threat 

for human health. For example, Vibrio vulnificus is 

considered as one of the worst foodborne pathogen, 

mainly causing gastroenteritis. It is often present, 

together with V. parahaemolyticus, in the edible Mytilus 

galloprovincialis from the Italian Apulian farms [4, 5]. 

 

Vibrio’s have been recognized as human 

pathogens, and they can be acquired through either 

ingestion of contaminated seafood or contact of 

traumatized skin with seawater [6]. Extra intestinal 

Vibrio infections are most commonly cutaneous wounds 

or otitis externa, where breaks in the skin have become 

contaminated while swimming or boating in infected 

marine waters or after handling contaminated raw 

seafood. Most clinical isolates are recovered from 

superficial wounds or the external ears [7]. Other Vibrio 

cholera, less common halophilic Vibrio sp. include V. 

vulnificus, V.alginolyticus, V.fluvialis, V.hollisae, 

V.damsale. Molecular methods can be suggested for 

identification or detection of these species [8].  

 

V. alginolyticus, first identified as a pathogen 

of humans in 1973, has been predominantly associated 

with cellulitis and acute otitis media or externa rather 

than gastroenteritis [6,9]. V.alginolyticus occasionally 

causes life-threatening infections in 

immunocompromised individuals [10]. Conjunctivitis, 

acute gastroenteritis, bacteremia and necrotising 

fasciitis caused by V. alginolyticus have also been 

reported [7]. Bacteremic infections of V. alginolyticus 

are severe and occure only in patients with underlying 

diseases. 

 

The herb Achyranthes aspera Linn. 

(Amaranthaceae), is a common herb found throughout 

India and is one of the well-known folk medicine for 

treating pneumonia and in the treatment of rheumatoid 

arthritis. The plant parts are widely used for the 

treatment of upper respiratory tract infections, urinary 

tract infections and various sexually transmitted 

diseases caused by bacteria and fungi. 
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The antimicrobial activity and medicinal 

qualities of several medicinal plants have been reported 

[11-15]. The study therefore was undertaken to evaluate 

the presence of antimicrobial activity of Achyranthes 

aspera Linn against marine Vibrio alginolyticus. 

Aqueous extracts of roots as well as stems were selected 

for testing the antimicrobial activity. 

 

MATERIALS AND METHODS: 

Preparation of medium 

Readymade dehydrated medium supplied by 

Hi Media was used for testing the antimicrobial activity 

of plant extracts. The dehydrated medium was dissolved 

in 100 ml of distilled water and heated to boiling to 

dissolve the medium completely following the 

instructions given by the manufacturer. The medium 

was distributed into clean glass tubes and plugged with 

cotton and sterilized by autoclaving at 15 lbs/sq. inch 

pressure at 121
0
C for 20 min. 

 

Sample collection:  

The seawater was collected from coastal areas 

of Prakasham district of Andhra Pradesh using new 

sterile screw capped tubes and subsequently transported 

to the laboratory for further biological analysis.  

 

Isolation of organism  

Thiosulphate Citrate Bile Sucrose (TCBS) agar 

medium was used for the isolation [16]. TCBS plates 

were prepared by dissolving 8.9 gm of TCBS agar in 

100ml of marine water. It was slightly heated and 

temperature was reduced to 55
0
 C. Agar medium was 

poured into 3 petri plates each with 15 – 20 ml, after 

solidification, 2ml of diluted (10
-4

 x 10
-6

) samples were 

transferred to 2 different petri plate by spread plate 

method. Petri plates were incubated overnight at 37
0
C 

for the growth of V. alginolyticus.  

 

Identification of the marine bacterial isolate 

Sub culturing was done for single colony 

isolation. A loopful of seed culture from overnight 

sample was streaked on to new TCBS agar plate and 

was incubated for 24 hrs. The strain identity was further 

confirmed by DNA sequencing technique [17]. 

 

Inoculum 

Culture of test organisms were used as 

inoculum. Loop full of organism was taken from the 

slant and transferred to a flask containing sterilized 

nutrient broth and allowed to grow at 37
0
C.The 18 hr 

culture was then platted on a nutrient agar plate to study 

the morphological character. The cultures from nutrient 

broth were centrifuged and a suspension of cells were 

made with the sterile saline (10%). This culture 

suspension was used for further studies. 

 

Seeding of culture 

To a 12 ml of molten sterile nutrient agar 

medium in tubes (maintained at 45
0
C), 0.2 ml of the 

culture suspension was added. The tubes were mixed 

thoroughly and poured into sterile plates and care was 

taken to form a uniform layer. 

 

Reference standard solution 

Ciprofloxacin  at concentration of 1000 μg/ml 

was used as positive control for comparison with 

Achyranthes aspera Linn extracts. Selection of these 

standard was based on its broad spectrum of activity 

against various bacteria and on its available purity.  

 

Controls for the test 

The controls were required to confirm all the 

necessary nutritional conditions were suitable for the 

growth of microorganism and for absence of inhibitory 

substance in the medium. The positive controls were 

observed by streaking the organism on agar plates for 

observing morphology of colonies. Any contamination 

during the assay was ruled out by keeping the negative 

control. This was checked by adding the sterile saline 

and observing for growth as a contamination. The 

results indicated that the medium was free from 

contamination. 

 

Preparation of plant extracts 

Fresh stems and roots of A. aspera were 

collected and dried under shade and then in an oven at a 

temperature above 50
0
C.The stems and roots were 

ground into a fine powder. Then, 100 g of powdered 

stems and roots were boiled in 2000 ml of distilled 

water separately in two flasks for 2 h. One thousand and 

three hundred milliliters of filtrate was obtained from 

the stems and roots, which was then filtered using a 

filter paper. It was reduced to obtain a solid residue of 6 

g by heating it at 60°C. The solid residue obtained was 

then stored at a low temperature. Dimethyl sulphoxide 

was used to dissolve the solid residue made from the 

stems and roots to make different concentrations. One 

gram of solid residue was mixed in 10 ml of dimethyl 

sulphoxide to make 10% concentration and it was kept 

as a stock solution. From this stock solution, further 

different concentrations were made. 

 

Determination of zone of inhibition  

The antibacterial activity was determined by 

well diffusion method. 20ml of sterile nutrient agar 

medium was poured into sterile petri-dishes and 

allowed to solidify. The petri dishes were incubated at 

37
o
C for 24 hours to check for sterility. The medium 

was seeded with the organisms by pour plate method 

using sterile top agar (4 ml) contained 1 ml culture. 

Bores were made on the medium using sterile borer. 

Different concentrations of extract were added in to the 

respective bores. 

 

0.2 % of Ciprofloxacin  at concentration of 

1000 μg/ml was taken as standard reference. The plates 

were incubated overnight at 37
o
C with appropriate 

positive and negative controls. The petri-dishes were 

kept in refrigerator at 4
o
C for ½ hour for diffusion. 

After diffusion the petri-dishes were incubated at 37
o
C 
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for 24 hours and zone of inhibition were observed and 

measured. Dimethyl sulfoxide was used as the control. 

 

RESULTS & DISCUSSION 

Vibrio alginolyticus isolates produced yellow 

color colonies without pigmentation and showed the 

faster growth within a day. Then the strain was 

identified through series of sub culturing and analyzing 

enzymatic properties. It showed a positive reaction to 

indole production, Voges-Proskauer, lysine 

decarboxylase, and ornithine dihydrolase, glucose 

fermentation, gelatin hydrolysis, reduction from nitrate 

to nitrite, alkaline phosphatase and growth in Nutrient 

broth with 6-10% NaCl. Negative findings included: 

growth on Simmons’ citrate, growth in Nutrient broth 

with 0% NaCl, H2S on tri-sugar iron agar (TSI), gas 

production, urea hydrolysis, and arginine 

decarboxylase, myo-inositol, lactose fermentation. 

Characterization of isolates showed gram negative red 

color, rod shaped bacteria as Vibrio alginolyticus. 

Finally the strain identity was confirmed by sequencing 

method.  

 

 
Fig-1: Colonies on NA plate 

 

 
Fig-2: Colonies on TCBS agar medium 

 

The ability of test substance (plant extract) to 

inhibit bacterial growth was confirmed by the 

appearance of zone of inhibition around the well 

containing the test solution after a specified incubation 

period. The negative control was checked for the 

absence of growth, thereby indicating the sterility of the 

medium. The remaining plates were examined for the 

presence or absence of growth. The positive control 

without Achyranthes aspera Linn. Extract was checked 

to ensure that the test strain was capable of showing 

adequate growth in the medium. In reading the end 

points, a faint haze of growth of a single colony was 

evident for antimicrobial activity. A dense film of 

growth or more than one colony was considered as 

evidence that the plant extract failed to inhibit the 

growth. Both root as well as stem extracts were found to 

exhibit wide range of activity against Vibrio 

alginolyticus. The results are summarized in Table 1 & 

2. 
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Table-1: Zone of inhibition of stem and root extracts 

Concentrations       100     150      200    250 µl 

2.5 12 14 12 16 13 16 14 17 

5 13 15 13 16 14 17 14 18 

7.5 13 16 14 17 15 17 15 18 

10 14 16 15 16 16 20 16 21 

 

Table-2: Mean values of stem and root extracts at different volumes and concentrations 

 Extracts N Mean ±S.D T P 

100µl Root 4 15.25± 0.96 3.576 0.012* 

Stem 4 13±0.82 

150µl Root  4 16.25±0.5 3.973 0.007** 

Stem 4 13.25±1.29 

200µl Root 4 17.5±1.73 2.777 0.032* 

Stem 4 14.5±1.29 

250µl Root 4 18.5±1.73 3.79 0.009** 

Stem 4 14.75±0.96 

* Significant , ** Highly significant , S.D. Standard deviation. 

 

 
Fig-3: Zone of inhibition formed by Achyranthes aspera root extracts at different concentrations and volumes 

 

 
Fig-4: Zone of inhibition formed by Achyranthes aspera stem extracts at different concentrations and volumes 
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Fig-5: Zone of inhibition formed by 0.2% Ciprofloxacillin. 

 

The lowest concentration of the extract, which 

inhibited the growth of the tested microorganism, was 

found to be 2.5% for both the stem and root extracts. 

The minimum zone of inhibition of 14 mm was seen at 

2.5% concentration and 100 µl volume of root extract. 

While the maximum zone of inhibition of 21 mm was 

seen at 10% concentration and 250 µl volume. 

Similarly, the minimum zone of inhibition of 12 mm 

was seen at 2.5% concentration and 100 µl volume of 

stem extract while the maximum zone of inhibition of 

16 mm was seen at 10% concentration and 250 µl 

volumes [Table 1]. The mean value of zone of 

inhibition of the stem and root extracts was 13 and 15.2 

at the lowest volume and 14.7 and 18.5, respectively, at 

the highest volume [Table 2]. While for Ciprofloxacillin 

at 0.2% concentration, the zone of inhibition obtained 

was 19 mm at 10 µl volume. 

 

Herbal medications have been well known for 

ages. Our ancestors had been known to use plant life to 

treat and alleviate illnesses that affect the human body. 

Medicinal plants are today being once again preferred 

because of the various reasons such as their easy 

availability, negligible side effects, low cost of 

treatment, and their effectiveness. The present study 

proved that A. aspera possesses a significant 

antibacterial activity against Vibrio alginolyticus, which 

is the causative organism playing a major role in the 

pathogenesis of several infections. 

 

The antibacterial activity of A. aspera can be 

attributed to the alkaloids and tannins. Tannin is a 

phenolic compound which is soluble in water and it 

could be one of the components responsible for the 

antibacterial activity [18]. Extracts of the leaves and 

callus of this plant in various solvents have been 

reported to show antimicrobial activity
 
[19]. Prabhat et 

al [20] reported that methanolic extracts possess 

antimicrobial activity while Khan et al [21] reported 

that the ethanol and chloroform extracts of the seeds of 

A. aspera show mild–to-moderate antibiotic activity 

against Bacillus subtilis, E. coli, and Pseudomonas 

aeruginosa. Jebashree et al [22] demonstrated the 

anticariogenic activity of A. aspera by using ethyl 

acetate extracts of A. aspera, which showed high 

antibacterial activity against S. mutans than other 

solvent extracts. However, in the present study, aqueous 

extract of A. aspera was used, which is most easy and 

safe to obtain and showed a marked antibacterial 

activity. 

 

Any antimicrobial agent is considered 

effective, given the size of inhibition zone produced by 

it measures 2 mm or more. In the present study, the 

minimum zone of inhibitions obtained were 12 mm and 

14 mm for stem and root extracts of A. aspera, 

respectively. It has proved to have potent antibacterial 

property. 

 

CONCLUSION 

This observation may be of practical 

importance especially in the treatment of secondary 

infections where bacteria act as an opportunistic 

organism. The search for antimicrobial principles from 

plants and microbial life share a common philosophy. 

The microbial source has been extensively studied by 

researchers. It can therefore be concluded that natural 

products of plant origin can be exploited for the search 

of natural pesticides as well as for medicinal products. 

Further studies can be conducted in future to assess the 

safety levels of such herbs. 

 

REFERENCES: 

1. Toranzo, A. E., Magarinos, B., & Romalde, J. L. 

(2005). A review of the main bacterial fish diseases 

in mariculture systems. Aquaculture, 246(1), 37-61. 

2. Ponprateep, S., Somboonwiwat, K., & 

Tassanakajon, A. (2009). Recombinant anti-

lipopolysaccharide factor isoform 3 and the 

prevention of vibriosis in the black tiger shrimp, 

Penaeus monodon. Aquaculture, 289(3), 219-224.  

3. Sarjito, S., Radjasa, O. K., Sabdono, A., Prayitno, 

S. B., & Hutabarat, S. (2009). Phylogenetic 

Diversity of the Causative Agents of Vibriosis 

Associated with Groupers Fish from Karimunjawa 

http://scholarsmepub.com/sjpm/


 

 

Rahamat Unissa et al.; Saudi J. Pathol. Microbiol.; Vol-2, Iss-8 (Sep, 2017):241-246           

Available Online: http://scholarsmepub.com/sjpm/                                                                                        246 
 

Islands, Indonesia. Current Researchin 

Bacteriology, 2(1), 14-21.  

4. Cavallo, R. A., & Stabili, L. (2002). Presence of 

vibrios in seawater and Mytilus galloprovincialis 

(Lam.) from the Mar Piccolo of Taranto (Ionian 

Sea). Water Research, 36(15), 3719-3726.  

5. Normanno, G., Parisi, A., Addante, N., Quaglia, N. 

C., Dambrosio, A., Montagna, C., & Chiocco, D. 

(2006). Vibrio parahaemolyticus, Vibrio vulnificus 

and microorganisms of fecal origin in mussels 

(Mytilus galloprovincialis) sold in the Puglia region 

(Italy). International journal of food 

microbiology, 106(2), 219-222.  

6. Bennett, J. E., Dolin, R., & Blaser, M. J. 

(2014). Principles and practice of infectious 

diseases. Elsevier Health Sciences.  

7. Winn Washington, C., Allen, S. D., Janda, W. M., 

Koneman, E. W., Procop, G. W., Schreckenberger, 

P. C., & Woods, G. L. (2006). Koneman's Color 

Atlas and Textbook of Diagnostic Microbiolgy. 

Lippincott, Williams & Wilkins. 

8. Oksuz, L., & Gurler, N. (2013). Sepsis due to 

Vibrio alginolyticus isolated from catheter of 

young patient with hypercholesterolemy: the first 

case from Turkey. Clinical Medicine & 

Research, 2(3), 37-39.  

9. Łoś, J. M., Łoś, M., Węgrzyn, A., & Węgrzyn, G. 

(2010). Hydrogen peroxide-mediated induction of 

the Shiga toxinconverting lambdoid prophage ST2-

8624 in Escherichia coli O157: H7. FEMS 

Immunology & Medical Microbiology, 58(3), 322-

329. 

10. Lee, D. Y., Moon, S. Y., Lee, S. O., Yang, H. Y., 

Lee, H. J., & Lee, M. S. (2008). Septic shock due 

to Vibrio alginolyticus in a cirrhotic patient: the 

first case in Korea. Yonsei medical journal, 49(2), 

329-332.  

11. Naidu, P. L., Kumar, K. K., Kumar, C. M., Gunesh, 

G., & Rao, M. N. ANTIMICROBIAL ACTIVITY 

OF Achyranthes aspera. 

12. Aureli, P., Costantini, A., & Zolea, S. (1992). 

Antimicrobial activity of some plant essential oils 

against Listeria monocytogenes. Journal of food 

protection, 55(5), 344-348. 

13. Dorman, H. J. D., & Deans, S. G. (2000). 

Antimicrobial agents from plants: antibacterial 

activity of plant volatile oils. Journal of applied 

microbiology, 88(2), 308-316. 

14. Haraguchi, H., Kataoka, S., Okamoto, S., Hanafi, 

M., & Shibata, K. (1999). Antimicrobial triterpenes 

from Ilex integra and the mechanism of antifungal 

action. Phytotherapy Research, 13(2), 151-156. 

15. Sawhney, S. K., & Singh, R. (Eds.). 

(2000). Introductory practical biochemistry. Alpha 

Science Int'l Ltd.. 

16. Nash, G. (1992). Vibriosis and its control in pond-

reared Penaeus monodon in Thailand. Fish Health 

Section. 

17. Murray, R. G. E., Costilow, R. N., Nester, E. W., 

Wood, W. A., Krieg, N. R., & Phillips, G. B. 

(1981). Manual of methods for general 

bacteriology. American society for microbiology, 

Washington, DC, 31. 

18. Kumar, S. V., Sankar, P., & Varatharajan, R. 

(2009). Anti-inflammatory activity of roots of 

Achyranthesaspera. Pharmaceutical Biology, 47 

(10), 973-975.  

19. Prasad, S. H. K. R., Swapna, N. L., Anthonamma, 

K., & Rajasekhar, D. (2009). Antimicrobial activity 

of Achyranthes aspera and Aerva lanata leaf and 

callus extracts. Biosciences, Biotechnology 

Research Asia, 6(2), 887-891. 

20. Navneet, P., & KRISHNA, S. (2005). 

Antimicrobial activity of apamarga (Achyranthes 

aspera Linn.). National Academy Science 

letters, 28(11-12), 379-381.  

21. Amin, B. M., Saeed, M. A., Khan, F. Z., & 

Jamshaid, M. (2010). Antibacterial and Irritant 

Activities of Organic Solvent Extracts of Agave 

americana Linn., Albizzia lebbek Benth. 

Achyranthes aspera Linn. and Abutilon indicum 

Linn-A Preliminary. Pakistan J. Zool, 42(1), 93-97. 

22. Jebashree, H. S., Kingsley, S. J., Sathish, E. S., & 

Devapriya, D. (2011). Antimicrobial activity of few 

medicinal plants against clinically isolated human 

cariogenic pathogens—An in vitro study. ISRN 

dentistry, 2011. 

http://scholarsmepub.com/sjpm/

