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Abstract 
Background: The diminishing efficacy of conventional antibiotics against multidrug-resistant (MDR) 
pathogens, coupled with limited medicinal access in developing nations, demands the exploration of 
alternative therapeutics derived from medicinal plants. 
Knowledge Gap: While Celosia argentea is used in traditional medicine, a systematic investigation of 
its antibacterial activity against MDR bacterial strains and the specific phytochemicals responsible is 
absent from the literature. 
Objective: This study aims to fill this critical void by comprehensively evaluating the antibacterial 
properties of Celosia argentea extracts against clinically relevant MDR strains and correlating this 
activity with its phytochemical composition through advanced analytical techniques. 
Significance: The findings are expected to provide a scientific foundation for developing standardized 
herbal formulations or novel antimicrobial compounds derived from this promising plant. 
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1. Introduction 
The 80% people of worldwide, primarily in developing and impoverished nations rely on 
traditional plant-based medicines for their basic medical requirements, according to the 
WHO. 1 For a variety of reasons, the lag phase for plant-based therapy is currently changing 
quickly. Drug-resistant microbes, the negative effects of contemporary medications, and 
newly emerging diseases have no treatments available to have reignited interest in plants as a 
major source of novel therapeutics.2-3 However, because to improved cultural acceptance, 
improved bodily compatibility, and fewer side effects hence its use has been increased 
significantly in the industrialized world in recent years.4 
Numerous adverse effects are possible with antibiotics. Before using antibiotics, a number of 
cautions must be taken. Globally, antibiotics are being misused. One of the causes of the 
rising number of bacterial illnesses that are developing resistance to antibacterial drugs is the 
abuse of antibiotics.5 The rise of multi-drug resistant bacteria presents a critical challenge to 
global health, severely compromising the efficacy of conventional antibiotics.6 This urgent 
threat has catalyzed the search for alternative therapeutic modalities, among which herbal 
extract and their isolates represent a promising frontier in antimicrobial innovation. The 
global crisis of antimicrobial resistance (AMR) necessitates the urgent development of novel 
antibacterial agents. This need is particularly acute in developing nations, where access to 
essential medicines remains limited.7-9 

C. argentea is a well-known weed that is both edible and decorative. It belongs to member of 
the Amaranthaceae family. C. argentea has been use for treatment of snakebite, diarrhoea, 
bleeding piles, gastrointestinal disorders, lesions, ulcers, and an abortifacient.10-12 C. 
argentea has pharmacological uses, including anti-inflammatory, antidiabetic, antibacterial, 
anti-hepatotoxic, diuretic, antimiotic, and antioxidant properties. 13-15 
This study investigates Celosia argentea as a source of alternative therapeutics, targeting a 
critical research gap: its efficacy against multidrug-resistant (MDR) bacterial strains remains 
largely unexplored and uncharacterized.16-18We systematically evaluate the antibacterial 
activity of its extracts against MDR pathogens and employ phytochemical analyses to  
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identify the bioactive constituents responsible, thereby 
laying the groundwork for future drug development.  
 
2. Materials and Methods 
2.1. Chemicals: Every material and chemical utilized is of 
analytical grade. These solvents, which were purchased 
from Merck in Germany, included diethyl ether, chloroform, 
ethyl acetate, acetone, ethanol, hexane, cyclohexane, carbon 
tetrachloride and methanol. Himedia, India, supplied the 
Muller Hinton Agar No. 2 and Nutrient Broth solution. 
 
2.2. Antibacterial Activity Determination 
The streak plate method was used in laboratories to purify 
bacteria, and Hans Christian Gram created the Gram 
staining technique in 1884 to distinguish between two 
sizable categories of bacteria: Gram-+Ve and Gram--Ve 
bacteria. The technique used is agar well diffusion method 
was used to ascertain the plant extracts' antibacterial activity 
in accordance with the established protocol. The bacterial 
inoculums were dispersed over the media to inoculate 
nutrient agar with the specified microorganisms. Plant 
extracts were added to 6 mm wells that were punched in the 

agar. In the same plate, parallel control wells with neat 
solvents (control) were also run. Following a 24-hour 
incubation period at 37°C, the diameter of the zone of 
inhibition was used to measure the antibacterial activity. 
The extract's antibacterial activity was evaluated by 
comparing ZOI of antibiotic Rifampicin. 
 
2.3 Statistical analysis 
Values were expressed as Mean ± SD for each group and 
statistical significant differences between mean values were 
determined by one way analysis of variance (ANOVA) 
followed by the Duncan’s test for multiple comparisons 
(Harvey and Paige, 1998).  
 
3. Results & Discussion 
3.1 Antimicrobial Activity 
The antibacterial and antifungal activity all Celosia 
argentea extracts ranged from moderate to excellent. Tables 
1 to 6 summarized the antimicrobial study observation and 
displayed the average of the triplicates. The inhibition zone 
was showed by the hydro-alcoholic extract, methanol 
extract, and ethyl acetate extract.  

 
Table 1: Antibacterial Activity of Hexane Extract of Celosia Argentea 

 

Concentrations 
/100 µl 

Zone of Inhibition in mm 
Staphylococcus 

aureus 
Bacillus 
substilis 

Pseudomonas 
aerogenosa 

Escherichia 
coli 

Klebsiella 
pneumoniae 

Salmonella 
typhimurium 

50 µg 8 7 4 7 7 14 
100 10 11 12 8 11 16 
200 11 12 15 11 11 17 
500 12 13 18 14 15 19 
1mg 13 14 22 16 18 20 

Rifampicin 19 20 25 17 38 22 
Control 0  0 0 0 0 

 

 
 

Graph 1: Antibacterial Activity of Hexane Extract of Celosia Argentea 
 

The highest inhibition zone against bacteria and fungus was 
observed by the hydroalcoholic extract of Celosia argentea. 
Escherichia coli (18mm), Pseudomonas aerogenosa 
(23mm), Staphylococcus aureus (19mm), Salmonella 
typhimurium (23mm), Candida utilis (12mm), Candida

bombii (18mm) and Candida tropicalis (13mm). 
The inhibition zone of Rifampicin 50μg/100 μl was found in 
the Escherichia coli (20mm), Staphylococcus aureus 
(20mm), Pseudomonas aerogenosa (25mm), Candida 
bombii (21mm) and Candida tropicalis (23mm) 
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Table 2: Antibacterial Activity of Ethyl Acetate Extract of Celosia Argentea 
 

Conc 
/100 µl 

Zone of Inhibition in mm 
S. aureus Bacillus substilis Pseudomonas aerogenosa E, coli Klebsiella pneumoniae S. typhimurium 

50 µg 10 10 6 8 9 16 
100 12 12 13 11 10 18 
200 14 15 17 11 12 20 
500 15 18 20 14 16 21 
1mg 17 19 23 18 23 22 

Rifampicin 18 21 25 20 28 25 
Control 0 0 0 0 0 0 

 

 
 

Graph 2: Antibacterial Activity of Ethyl Acetate Extract of Celosia Argentea 
 

Table 3: Antibacterial Activity of Methanol Extract of Celosia Argentea 
 

Conc /100 µl Zone of Inhibition in mm 
S. aureus B. substilis P. aerogenosa E. coli K. pneumoniae S. t 

50 µg 9 11 5 7 8 15 
100 13 12 12 12 12 17 
200 13 14 16 12 13 21 
500 16 18 20 15 17 22 
1mg 18 20 22 18 23 22 

Rifampicin 22 24 25 24 28 25 
Control 0 0 0 0 0 0 

 

 
 

Graph 3: Antibacterial Activity of Methanolic extract of Celosia Argentea 
 

Table 4: Antibacterial Activity of Hydroalcoholic Extract of Celosia Argentea 
 

Conc /100 µl Zone of Inhibition in mm 
S. aureus B. substilis P. aerogenosa E. coli K. pneumoniae S. typhimurium 

50 µg 8 8 11 9 9 10 
100 12 11 12 11 12 11 
200 15 13 15 13 15 15 
500 16 14 19 16 19 19 
1mg 19 19 23 18 23 22 

Rifampicin 20 20 25 20 25 23 
Control 0 0 0 0 0 0 
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Graph 4: Antibacterial Activity of Hydroalcoholic Extract of Celosia Argentea 
 

The hydro-alcoholic extract exhibited good zone of 
inhibition against fungi. At a dose of 500 μg /100 μl and 
1mg/100 μl concs the zone of inhibition was showed by 
hydro-alcoholic extract were equal to standard Griseofulvin 

(50μg/100μl). Candida bombii and Pseudomonas 
aerogenosa were very susceptible to the various extracts. 
Celosia argentea extracts had the least effect on Klebsiella 
pneumoniae. 

 
Table 5: Antifungal Activity of Hexane Extract of Celosia Argentea 

 

Concentrations /100 µl Inhibition Zone in mm 
Candida utilis Candida bombi Candida tropicalis 

50 µg 1 2 3 
100 2 3 4 
200 3 6 5 
500 9 10 7 
1mg 12 18 13 

Griseofulvin 21 21 23 
Control 0 0 0 

 

 
 

Graph 5: Antifungal Activity of Celosia Argentea Hexane Extract 
 

Table 6: Antifungal Activity of Celosia argentea Ethyl Acetate Extract 
 

Concentrations /100 µl Inhibition Zone in mm 
Candida utilis Candida bombi Candida tropicalis 

50 µg 3 2 2 
100 µg 4 3 3 
200 µg 8 5 4 
500 µg 15 6 7 

1mg 19 13 17 
Griseofulvin 23 21 22 

Control 0 0 0 
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Graph 6: Antifungal Activity of Ethyl Acetate Extract of Celosia Argentea 
 

Table 7: Antifungal Activity of Methanol Extract of Celosia argentea 
 

Concentrations /100 µl Inhibition Zone in mm 
Candida utilis Candida bombi Candida tropicalis 

50 µg 4 3 2 
100 µg 5 4 4 
200 µg 7 6 3 
500 µg 17 8 5 

1mg 20 14 17 
Griseofulvin 25 26 24 

Control 0 0 0 
 

 
 

Graph 7: Antifungal Activity of Methanol Extract of Celosia argentea 
 

Table 8: Antifungal Activity of Hydroalcoholic Extract of Celosia argentea 
 

Concentrations /100 µl Inhibition Zone in mm 
Candida utilis Candida bombi Candida tropicalis 

50 µg 2 3 2 
100 µg 4 5 7 
200 µg 10 8 9 
500 µg 13 15 16 

1mg 20 20 21 
Griseofulvin 23 22 23 

Control 0 0 0 
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Graph 8: Antifungal Activity of Hydroalcoholic Extract of Celosia argentea 
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Fig 1: Zone Inhibition of Bacteria
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Candida utilis 

 
Candida bombi 

 
Candida tropicalis 

 

Fig 2: Zone inhibition of Fungi 
 

4. Conclusion 
The studies suggested that the extracts of Celosia argentea 
having significant anti- antimicrobial activities. The 
different extracts of Celosia argentea were useful for the 
treatment as an antimicrobial agent. Future studies in 
pharmacology, phytochemistry, ethnobotany, and other 
biological activities for drug development might benefit 
from an expansion of the information about the botanical 
preparation of traditional sources of medicinal plants. 
Before being properly distributed, these regional 
ethnomedical concoctions and plant-based prescriptions 
have to be subjected to a scientific assessment. 
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