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Introduction

Plants act as efficient producers of active 
molecules and contribute to the production of 

several antibacterial substances. Medicinally 
significant herbs have a crucial function as an 

This study investigates the antibacterial properties of the Striga angustifolia 
medicinal plant extract against fish infections when combined with both 
antibiotic and non-antibiotic drugs. The produced extract was obtained from 
the entire S. angustifolia plant using various solvents, including ethanol, 
petroleum ether, and water. Extracts derived from S. angustifolia have been 
evaluated for their antibacterial properties against fish infections using the disk 
diffusion and well diffusion methods. The interaction between plant extracts 
and non-antibiotic medications was evaluated using the disk diffusion method. 
The ethanol extract exhibited significant efficacy against A. caviae (18mm) and 
A. hydrophila (17mm) in comparison to the petroleum ether extracts. E. coli 
exhibited a reduced level of inhibition from ethanol, measuring 12 mm. The 
petroleum ether extracts showed a maximum zone of inhibition of 17 mm 
against E. aerogenes. The petroleum ether extract of S. angustifolia exhibited a 
zone of inhibition of 8mm against A. caviae and Vibrio cholera. No substantial 
inhibition was detected from the aqueous extract of S. angustifolia against any 
of the test pathogens. Therefore, the results of this study show that these 
extracts might be useful for treating bacterial infections and stress how 
important it is to use plant extracts along with antibiotics and other drugs to 
control bacterial growth. 
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appetizer, stimulant, in lipid metabolism, and for 
enhancing bodily power (Vaou et al., 2021). 
Additionally, it is purported to possess several 
therapeutic qualities, including antibiotic, anti-
inflammatory, anti-diabetic, anti-hypertensive, 
anti-fertility, and anti-implantation effects. 
Furthermore, the entire pulverized plant was 
employed as a remedy for snake bites (Ojha et al., 
2020). The process of identifying and separating 
the biologically active constituents from this 
medicinal plant could lead to the identification of 
new and potent molecules. 

Striga angustifolia is a plant species classified 
under the family Fabaceae. It is alternatively 
referred to as senna or Indian senna. The plant has 
been utilized in traditional medicine for a range of 
functions, including as a laxative, anti-
inflammatory, antidiabetic, and anticancer agent 
(Ghosh et al., 2011). S. angustifolia is a type of 
biomolecule that has anti-cancer properties. It 
primarily targets a specific category of plant 
hormones (phyto-hormones) (Hasan et al., 2018). 
Nevertheless, the comprehensive investigation of 
S. angustifolia for the identification of promising 
chemicals has not been fully conducted. There are 
still many unexplored areas relating to the 
potential impacts of plant chemicals (Jelin et al., 
2015). This species has a vast natural distribution, 
encompassing regions in Africa, Asia, and the 
Middle East. This species is indigenous to the 
southern regions of Tanzania, the southern 
Arabian Peninsula, the Indian Subcontinent, Indo-
China, and Hainan Island. Additionally, it has been 
introduced to various places, including Australia, 
America, and Europe. 

Water serves as a habitat for various organisms, 
such as fish, saprophytic bacteria residing in 
sediments and plants, phytoplankton, and 
zooplankton. Certain organisms establish colonies 
on the skin, gills, and digestive tract of fish, 
coexisting with them in a mutually beneficial 
relationship. They aid in digestion and positively 
impact the immune systems of these animals. 
These germs can potentially harm fish health and 
are therefore referred to as conditionally harmful. 
The interplay between fish, bacteria, and diseases 

is a widely researched topic that has garnered 
global attention. The significant amount of 
attention these areas have received highlights their 
critical significance in fish disease (Picot et al., 
2001). In spite of this, the spread of disease 
depends on many things, including how easily 
bacteria can cause illness, how fish's immune 
systems react, the conditions in the environment, 
and how strong the disease-causing agent is. 
Hence, alterations taking place in freshwater 
environments seem to have a crucial role in the 
emergence of various diseases, including newly 
identified ones (Bereded et al., 2021). Therefore, 
the current work aims to create several solvent 
extractions of S. angustifolia against different 
bacterial infections found in fish. Hence, it was 
deemed beneficial to examine this native flora for 
its efficacy against several bacteria. 

Materials and Methods 
Collection of S. angustifolia 

Plant specimens were gathered from G. 
Venkataswamy Naidu College in Kovilpatti, Tamil 
Nadu, India, in June (Fig. 1A & B). The 
identification of plant specimens was facilitated by 
the Flora of Peninsular India, and the voucher 
specimens were stored in the herbarium center at 
the Indian Institute of Science in India. The plant 
materials were first washed with distilled water to 
eliminate soil impurities and then air-dried in a 
shaded area for one week. 

Preparation of the plant extracts 

The shade-dried powder (Fig. 1C) weighing 10g 
was placed in a Soxhlet device and extracted 
sequentially with 100 ml of ethanol (Fig. 1D), 
petroleum ether, and water for duration of 48 
hours each. This extraction process was based on 
the modified  Touzout et al., (2023) procedure. The 
extracts were subjected to vacuum evaporation at 
reduced pressure and thereafter stored in sterile 
glass vials at room temperature in the laboratory. 

Bacterial culture and growth conditions 

The microorganisms used in the tests came from 
the Department of Microbiology at Sri 
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Paramakalyani College in Alwarkurichi. They were 
Escherichia coli, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterobacter aerogenes, 
Aeromonas hydrophila, Aeromonas caviae, and 
Asiatic cholera. Bacterial cultures are preserved 
exclusively on nutrient agar medium. The bacterial 
cultures are regularly subcultured and stored at 
4°C to maintain their viability. 

 

Fig 1. S. angustifolia plant (A), flower (B), plant dry 
powder (C), ethanol extract of S. angustifolia (D), 
anti-bacterial activity of plant extract against A. 
caviea (E) and A. hydrophila (F). 

Plant extracts dilution an preparation of 
impregnated disc 

The plant extracts were diluted in DMSO using a 
serial two-fold dilution method, starting with an 
initial concentration of 100 mg/ml, and distributed 
across a 96-well plate. Subsequently, 20 cc from 
each well was utilized to saturate a sterilized disc 
(Oxoid, UK) that served as a control. The test used 
a final concentration of 1 mg per disc. The 
impregnated discs were dried in a 37°C incubator 

for 24 hours and then promptly used for the 
experiment. 

Disc Diffusion Method 

The test bacteria were cultured at a temperature of 
37°C for a duration of 8 hours using nutrient broth 
tubes. The broth cultures were applied over the 
surface of Muller-Hinton agar plates using 
sterilized cotton brushes. The plates were first 
dried and then utilized for the sensitivity assay. 
The impregnated plant extract disc is placed on the 
surface of the Mueller-Hinton agar plate. Each test 
plate contains six discs, including a positive control 
(Vancomycin 30 µg), a negative control (DMSO), 
and four discs treated with plant extracts. The 
control experiment consists of inoculums that do 
not contain any extract. The plates were incubated 
at a temperature range of 36–38 °C for a duration 
of 18–24 hours. The diameter of the zone of 
inhibition (in millimeters) was measured after the 
incubation period. The experiments were 
replicated three times, and triplicates were 
preserved. The mean values were documented 
(Hadacek & Greger, 2000; Nässel & Zandawala, 
2020). 

Results and Discussion 

The ability of S. angustifolia extracts, such as 
ethanol, petroleum ether, and water, to kill seven 
types of bacteria that are known to be harmful to 
fish was tested in a lab setting. The antibacterial 
activity of ethanol, petroleum ether, and water 
extracts of the plant was tested against the 
bacteria, and the results are presented in Table 1. 

The results show that the ethanol extract from S. 
angustifolia effectively stopped the growth of 
seven types of bacteria, with inhibition zones that 
were 12 to 18 mm in size. The largest zone of 
inhibition was seen in A. caviea measuring 18±0.51 
mm (Fig. 1E). A 15±0.44 mm zone of inhibition was 
seen in the ethanol extract of S. angustifolia against 
K. pneumonia (Fig. 2 C), A. hydrophila (Fig. 1 F), and 
V. cholerae (Fig. 2 E). Fig. 2 A and B show that the 
ethanol extract of S. angustifolia had the smallest 
zones of inhibition against E. aerogenes and E. coli. 
These zones were 14±0.14 mm and 12±0.34 mm, 
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respectively. In addition, no substantial inhibition 
was seen for any of the extracts of S. angustifolia 

against P. aeruginosa (Fig. 2D). 
 

Table 1. Antibacterial activity of S. angustifolia extracts against fish pathogen. 

S. No. Pathogens 
Ethanol 

(mm) 
Petrolium 

ether (mm) 
Water 
(mm) 

N (-) 
(mm) P (+) (mm) 

1. E. coli 12±0.34 - - - 22±0.54 
2. K. pneumonia 15±0.44 - - - 16±0.64 
3. P. aeruginosa - - - - 20±0.35 
4. E. aerogenes 14±0.14 - - - 25±0.36 
5. A. hydrophila 15±0.54 17±0.24 - - 25±0.39 
6. A. caviea 18±0.51 8±0.54 - - 26±0.57 
7. V. cholerae 15±0.38 8±0.33 - - 24±0.33 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2. Anti-bacterial activity of different extracts 
of S. angustifolia against E. aerogenes (A), E. coli 
(B), K. pneumonia (C), P. aeruginosa (D) and  V. 
cholera (E). 

The petroleum ether extract of S. angustifolia 
exhibited an inhibition zone of 17±0.24 mm 
against A. hydrophila, 8±0.54 mm against A. caviea, 

and 88±0.33 mm against V. cholerae. No other test 
organisms exhibit considerable inhibition. 
Furthermore, the aqueous extract of S. angustifolia 
does not significantly inhibit all the test organisms. 
In addition, the ethanol extract of E. angustifolia 
did not exhibit any antibacterial activity against a 
specific Gram-negative bacterium (Hiremath et al., 
2000). All test organisms have exhibited a 
response to the commercial antimicrobial agent 
according to the established standard. 

Medicinal plants provide many limitations, such as 
limited availability and compliance with 
biodiversity conservation regulations. These 
challenges can be overcome by extracting weeds to 
isolate promising biomolecules. Various weed 
species, including as Cuscuta campestris, Lantana 
camera, Chromolarna odorata, and Petiveria 
alliaceae, have recently been studied for their 
antibacterial properties (Adesanya et al., 2023; 
Sangita Barik et al., 2020). When A. salmonicida 
subsp. salmonicida and most A. sobria strains were 
exposed to a dose of 0.01 mg/mL, their growth was 
slowed down. Similarly, for most A. hydrophila 
strains, the minimum inhibitory concentration 
(MIC) varied from 0.01 mg/mL to 0.19 mg/mL 
(Abdelhamed et al., 2019). Türker et al., (2009), 
revealed that the water-based extract obtained 
from the leaves of F. vesca possesses antibacterial 
properties against A. hydrophila and Y. ruckeri. In 
our investigation, only the ethanol and petrolium 
ether extracts of S. angustifolia were able to 
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suppress the growth of A. hydrophila. The essential 
oils of M. longifolia were found to suppress the 
growth of Listeria monocytogenes and Klebsiella 
pneumoniae, as described by (Messaoudi et al., 
2021). As shown by Yassin et al., (2020), the 
methanolic extract of M. longifolia is effective 
against S. aureus, Micrococcus luteus, E. coli, and 
Pseudomonas aeruginosa. 

The antibacterial activity of plant extracts from S. 
angustifolia shows that A. caviae and A. hydrophila 
were the strains that were least likely to be killed 
by ethanol and petroleum ether extracts, 
respectively. Compounds that exhibit potent 
inhibition of both indirect and directly acting 
mutagens typically demonstrate a pronounced 
capacity for scavenging free radicals (Xu et al., 
2021; Zhou et al., 2021). Based on the 
aforementioned findings, it can be inferred that 
plant extracts possess significant promise in terms 
of their antibacterial efficacy against fish 
infections. Scientific support for the traditional use 
of this plant comes from S. angustifolia's significant 
antibacterial efficacy. Our research indicates that 
the leaf of S. angustifolia has the potential to be a 
highly effective source of antibacterial properties. 
However, it is necessary to do additional research 
to identify the specific bioactive components that 
are responsible for the biological activity of S. 
angustifolia. 

Conclusion 

S. angustifolia is a botanical species that has been 
employed in traditional medicine for diverse 
therapeutic applications. A. caviea, A. hydrophila, V. 
cholerae, K. pneumonia, E. aerogenes, and E. coli are 
a few of the bacteria that can make fish ill that an 
ethanol extract of S. angustifolia has killed. 
Additionally, the Petrolium ether extract from S. 
angustifolia has demonstrated strong antibacterial 
activity against A. hydrophila, A. caviea, and V. 
cholerae, which are all bacteria that can make fish 
sick. Furthermore, the aqueous extract of S. 
angustifolia has shown no efficacy against any 
bacterial strain. The effectiveness of S. angustifolia 
in killing bacteria may vary depending on the type 
of solvent, concentration, and specific portion of 

the plant employed during the extraction process. 
The antibacterial action of S. angustifolia may be 
attributed to phytochemicals such as 
anthraquinones, flavonoids, tannins, saponins, 
steroids, and terpenoids. The inference drawn is 
that S. angustifolia exhibits promising antibacterial 
characteristics; however, further investigations are 
required to substantiate its effectiveness, safety, 
and mode of operation. 

Acknowledgement 

The authors’ thankful to the  Department of 
Botany, G. Venkataswamy Naidu College, Tamil 
Nadu, India for providing necessary facilities for 
carried out of this work.  

References 

Abdelhamed, H., Ozdemir, O., Ibrahim, I., 
Lawrence, M., & Karsi, A. (2019). 
Antibacterial activities of trans-
cinnamaldehyde, caprylic acid, and β-
resorcylic acid against catfish pathogens. 
Aquaculture, 504, 334–344. 
https://doi.org/https://doi.org/10.1016/j.
aquaculture.2019.02.017 

Adesanya, E. O., Oyesiku, O. O., Adesanya, O. O., 
Ogunlakin, A. D., Odugbemi, A. I., & Egieyeh, 
S. A. (2023). Phytochemical components 
and GC–MS analysis of Petiveria alliaceae L. 
fractions and volatile oils. Physical Sciences 
Reviews. https://doi.org/doi:10.1515/psr-
2022-0311 

Bereded, N. K., Abebe, G. B., Fanta, S. W., Curto, 
M., Waidbacher, H., Meimberg, H., & Domig, 
K. J. (2021). The Impact of Sampling Season 
and Catching Site (Wild and Aquaculture) 
on Gut  Microbiota Composition and 
Diversity of Nile Tilapia (Oreochromis 
niloticus). Biology, 10(3). 
https://doi.org/10.3390/biology10030180 

Ghosh, G., Subudhi, B. B., Badajena, L. D., Ray, J., 
Mishra, M. K., & Mishra, S. K. (2011). 
Antibacterial activity of Polyalthia longifolia 
var . angustifolia stem bark extract. 
International Journal of PharmTech 
Research, 3(1), 256–260. 

Hadacek, F., & Greger, H. (2000). Testing of 
antifungal natural products: Methodologies, 
comparability of results and assay choice. 
Phytochemical Analysis, 11(3), 137–147. 
https://doi.org/10.1002/(SICI)1099-

https://doi.org/https://doi.org/10.1016/j.
https://doi.org/doi:10.1515/psr-
https://doi.org/10.3390/biology10030180
https://doi.org/10.1002/(SICI)1099-


Transdis. Ins. Life Sci. (2023) 1(1):55-60                                                                             U. Venisha et al. 
 

60 
 

1565(200005/06)11:3<137::AID-
PCA514>3.0.CO;2-I 

Hasan, M. N., Razvi, S. S. I., Kuerban, A., Balamash, 
K. S., Al-Bishri, W. M., Abulnaja, K. O., 
Choudhry, H., Khan, J. A., Moselhy, S. S., M, 
Z., Kumosani, T. A., Al-Malki, A. L., Alhosin, 
M., & Asami, T. (2018). Strigolactones-a 
novel class of phytohormones as anti-
cancer agents. Journal of Pesticide Science, 
43(3), 168–172. 
https://doi.org/10.1584/jpestics.D17-090 

Hiremath, S. P., Badami, S., Hunasagatta, S. K., & 
Patil, S. B. (2000). Antifertility and 
hormonal properties of flavones of Striga 
orobanchioides. European Journal of 
Pharmacology, 391(1–2), 193–197. 
https://doi.org/10.1016/s0014-
2999(99)00723-2 

Jelin, F. ., Kumar, S. ., Malini, M., Vanaja, M., & 
Annadurai, G. (2015). Environment-
assisted green approach AgNPs by nutmeg 
(Myristicafragrans): inhibition potential 
accustomed to pharmaceuticals. European 
Journal of Biomedical and Pharmaceutical 
Sciences, 2(4), 258–274. 

Messaoudi, M., Rebiai, A., Sawicka, B., 
Atanassova, M., Ouakouak, H., Larkem, I., 
Egbuna, C., Awuchi, C. G., Boubekeur, S., 
Ferhat, M. A., Begaa, S., & Benchikha, N. 
(2021). Effect of Extraction Methods on 
Polyphenols, Flavonoids, Mineral Elements, 
and  Biological Activities of Essential Oil 
and Extracts of Mentha pulegium L. 
Molecules (Basel, Switzerland), 27(1). 
https://doi.org/10.3390/molecules270100
11 

Nässel, D. R., & Zandawala, M. (2020). Hormonal 
axes in Drosophila: regulation of hormone 
release and multiplicity of  actions. Cell and 
Tissue Research, 382(2), 233–266. 
https://doi.org/10.1007/s00441-020-
03264-z 

Ojha, S. N., Tiwari, D., Anand, A., & Sundriyal, R. C. 
(2020). Ethnomedicinal knowledge of a 
marginal hill community of Central 
Himalaya:  diversity, usage pattern, and 
conservation concerns. Journal of 
Ethnobiology and Ethnomedicine, 16(1), 29. 
https://doi.org/10.1186/s13002-020-
00381-5 

Picot, L., Abdelmoula, S. M., Merieau, A., Leroux, 
P., Cazin, L., Orange, N., & Feuilloley, M. G. 
(2001). Pseudomonas fluorescens as a 

potential pathogen: adherence to nerve 
cells. Microbes and Infection, 3(12), 985–
995. https://doi.org/10.1016/s1286-
4579(01)01462-9 

Sangita Barik, S., Priya Sahoo, R., Kumar Yadav 
Agricultural Entomology Rajendra Prasad 
Central, M., & Sonalika Barik, S. (2020). 
Lantana camara L.: An emerging threat to 
native flora and livestock: A review. Journal 
of Pharmacognosy and Phytochemistry, 9(5), 
2363–2366.  

Touzout, S. N., Merghni, A., Laouani, A., 
Boukhibar, H., Alenazy, R., Alobaid, A., 
Alenazy, M., Ben-Attia, M., Saguem, K., & El-
Bok, S. (2023). Antibacterial Properties of 
Methanolic Leaf Extracts of Melia azedarach 
L.  against Gram-Positive and Gram-
Negative Pathogenic Bacteria. 
Microorganisms, 11(8). 
https://doi.org/10.3390/microorganisms1
1082062 

Türker, H., Birinci Yildirim, A., Pehlivan Karakaş, 
F., & Köylüoǧlu, H. (2009). Antibacterial 
activities of extracts from some Turkish 
endemic plants on common fish pathogens. 
Turkish Journal of Biology, 33(1), 73–78. 
https://doi.org/10.3906/biy-0805-18 

Vaou, N., Stavropoulou, E., Voidarou, C., Tsigalou, 
C., & Bezirtzoglou, E. (2021). Towards 
Advances in Medicinal Plant Antimicrobial 
Activity: A Review Study on  Challenges and 
Future Perspectives. Microorganisms, 9(10). 
https://doi.org/10.3390/microorganisms9
102041 

Xu, D.-X., Guo, X.-X., Zeng, Z., Wang, Y., & Qiu, J. 
(2021). Puerarin improves hepatic glucose 
and lipid homeostasis in vitro and in vivo 
by  regulating the AMPK pathway. Food & 
Function, 12(6), 2726–2740. 
https://doi.org/10.1039/d0fo02761h 

Yassin, M. T., Mostafa, A. A., & Al-Askar, A. A. 
(2020). Anticandidal and anti-carcinogenic 
activities of Mentha longifolia (Wild Mint) 
extracts in vitro. Journal of King Saud 
University - Science, 32(3), 2046–2052. 
https://doi.org/https://doi.org/10.1016/j.j
ksus.2020.02.008 

Zhou, Y.-X., Zhang, H., & Peng, C. (2021). Effects 
of Puerarin on the Prevention and 
Treatment of Cardiovascular Diseases. 
Frontiers in Pharmacology, 12, 771793. 
https://doi.org/10.3389/fphar.2021.77179
3 

 

https://doi.org/10.1584/jpestics.D17-090
https://doi.org/10.1016/s0014-
https://doi.org/10.3390/molecules270100
https://doi.org/10.1007/s00441-020-
https://doi.org/10.1186/s13002-020-
https://doi.org/10.1016/s1286-
https://doi.org/10.3390/microorganisms1
https://doi.org/10.3906/biy-0805-18
https://doi.org/10.3390/microorganisms9
https://doi.org/10.1039/d0fo02761h
https://doi.org/https://doi.org/10.1016/j.j
https://doi.org/10.3389/fphar.2021.77179

