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Abstract: Plantago major leaves were used in traditional medicine for treatment many diseases; this research was
performed out to qualitative investigation of phytocomponent in the Interested herb and also studies the antibacterial
activity against certain types of bacterial isolated from clinical samples. The powder of plant leave was extracted with
water/ ethanol (1:1). Following a qualitative screening for phytocomponents, the crude extract revealed the presence of
several families of chemicals, including saponins, glycosides, phenols, tannins, steroids, alkaloids, flavonoids, and
terpenoids. Three concentrations of crude extract were tested against five bacteria species include gram negative and gram
positive (staphylococcus aurous, streptococcus pyogenous, pseudomonas, proteus spp.) using paper disc diffusion method.
The three concentrations of crude extract was active in different percentage against all the tested bacteria.
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INTRODUCTION

Because medicinal plants have the potential to benefit society and humanity in many ways, especially in the areas
of medicine and pharmaceuticals, they are being researched more thoroughly than ever before. Plant Bark, roots, and leaves
are used for medicinal purposes. as well as acting as building blocks for the synthesis of useful substances Medications are
utilized because of their ethnomedical significance. The therapeutic the bioactive potentials of these plants could be traced
back to them. phytochemical constituents that have a physiological impact on the human body [1]. The Plantaginaceae
family includes herbs and tiny shrubs that grow in a variety of environments, from terrestrial to aquatic. The family consists
of only one genus and possibly 270 species [2]. The most prevalent phytochemicals in the Plantago genus are iridoid
glycosides, flavonoids, hydroxycinnamic acids, terpenoids, polysaccharides, unsaturated fatty acids, vitamins, alkaloids,
terpenes, and saponins (leaves), xylose, and galacturonic acid (mucilaginous seeds) [3,4]. The genus is widely distributed,
and many of its members have weedy traits [5]. The aim of this research to study of the growth inhibition of certain gram
positive and gram negative bacteria by local plantago extract.

MATERIALS AND METHODS
Sampling

The central laboratory of the medical Baghdad city hospital provided the three Gram negative bacteria
(Escherichia coli, pseudomonas aeruginosa, and proteus spp.) and two Gram positive bacteria (Staphylococcus aurous and
Streptococcus spp.) used in this study. The leaves of the herb Plantago major L. were collected from Baghdad gardens in
December 2020, and the department of biology-faculty of science-Baghdad identified the plant as P. major L.

Methods

Plant leaves were washed in water to remove soil and then dried in the shade until they were completely dry. Fresh
plant samples were dried until completely dry at 40 degrees. Using a handmade blender, the dry sample is processed into
a powder. Aqueous/ ethanol (1:1) extraction were performed by using 50grm powder of dried herbal leaves macerated with
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300 ml of (aqueous/ethanol) solvent. The maceration process continues for 3 day at 45C with shaking. The crude extract
then filtered using watmman filter paper. The filtrate was pouring in petri dishes and leave in incubator at 45C for drying.
Petri dishes wrapped in cellophane and stored at -30C until use.

Qualitative analysis of phytocomponent:

The preliminary phytochemical screening of P. major leaf extracts used to be carried out qualitatively for the
presence of certain groups of compounds, tannins, flavonoids, alkaloids, carbohydrates, phenols, and proteins The
preliminary phytochemical screening for bioactive compounds was once carried out with the aid of the standard methods
[5-8]. The phytochemical examinations had been carried out on the aqueous/ethanolic extract. The antibacterial activity
analysis: A filter paper disc with a diameter of about 6 mm was sterilized in an oven at 180°C for 1 hour. Three
concentration of herbal extract (50, 75, and 100ul) were used. The filter paper discs were impregnated in these 3
concentrations, each one separately. The paper discs impregnated in extract solution were then transfer to petri dishes
seeded with different types of bacteria included in the present study. For three days, the Petri dishes were incubated at
24°C. Calculating the inhibition zone against the examined organisms allowed for the measurement of the antibacterial
activity. Three duplicates of the entire test were run.

REsSuULTS AND DISCUSSION

The biological action of medicinal herbs is known to be significantly influenced by synthetic compounds called
phytochemicals, which are obtained from plants. Because of their potential to fight off specific bacteria and drugs, the
phytochemicals included in medicinal herbs are receiving more attention. According to the qualitative analytical results
displayed in table (1), the phytocomponent tests revealed the presence of proteins, alkaloids, carbohydrates, flavonoids,
tannins, and phenols. The phytochemical evaluations of various phytocomponents were classified as extremely high (+++),
moderate (++), low (+), and nil (-) according to the strength of the colored reaction result.

Table 1: Qualitative analysis of plantago major certain phytocomponent

No. | Components Test Water / EthOH 1:1
1 Alkaloids Wagner’s test +

2 Carbohydrate Molish test ++

3 Flavonoids Shinoda’s test ++++

4 Tannins Gelatin test +

5 Phenols FeCl3 test +

6 Proteins Xanthoprotein test +

"- No presence; + Low concentration; ++ Moderate concentration; +++ High concentration"

The data in table (1) reveals the presence specific groups of compounds and the flavonoids is exceeds other in
concentrations. The differences in environment conditions, types of soil and its levels of nutrient ingredients might affect
the presence and level of different types of ingredients in comparison with plantago major growth in other country locations
[9-12].

e Antibacterial activity: the effect of aqueous/ethanolic extract of plantago major was evaluated using filter paper disc
saturated with three concentration of extract and then applied to investigation their effect on 4 types of bacteria.

The results in table (2) and figures (1, A1) showed that the streptococcus pyogenous was more affected with 100pl
of plantago major in comparison with other concentration. A potentially fatal cause of Streptococcal toxic shock syndrome
iS streptopyogenous, as are myonecrosis, bacteremia, pneumonia, necrotizing fasciitis, and scarlet fever [13]. Therefore, it
is possible that the herb of interest will help prevent streptococcus pyogenous infections.

Table 2: Effect of plantago major extract on streptococcus pyogenous

Conc. of herbal extract
50ul 75ul 100 pl
Inhibition zone 12 15 15
Diameter 10 15 15
(mm) 13 18 20
13 14 22
Mean, SD 1241.2 | 15.4+1.5 | 18+1.5
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Effect of herbal extract on streptococcus spp.
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Figures 1, 1a: Effect of plantago major extract on streptococcus pyogenous

The effect of aqueous/ethanolic extract of interested herb against staphylococcus aurous showed increase with
increase the concentration as showed in table and figure (2). The staphylococcus aurous is infecting human lead to cause

urinary tract infection, food poisoning and skin abscess [14].

Table 2: Effect of planta

0 major extract on staphylococcus aurous

Conc. of herbal extract
50ul 75ul 100ul
Inhibition zone 13 15 20
Diameter 10 10 13
(mm) 11 13 22
11 12 22
Mean, SD 11.25+1.8 | 12.5+1.8 | 19.25+3.6

© South Asian Research Publication, Bangladesh

Journal Homepage: www.sarpublication.com



http://www.sarpublication.com/sarjbab

Fatima Abdulrahman Dohi, South Asian Res J Bio Appl Biosci; Vol-7, Iss-1 (Jan-Feb, 2025): 6-13

Effect of herbal extract on staphylococcus aurous
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Figure 2: Effect of plantago major extract on staphylococcus aurous

The observations in table and figures (3, 3A) respectively concern with effect of interested herbal extract at 3 three
concentrations on growth of Escherichia coli, the results revealed approximately equal effect of three concentration of
herbal extract on growth of Escherichia coli. The most common type of S. aureus infection is a skin infection, which can
take many different forms, such as small benign boils, folliculitis, impetigo, cellulitis, and more serious, invasive soft-
tissue infections. S. aureus is also the cause of food poisoning, which it causes by producing toxins in the human body [15].

Table 3: Effect of plantago major extract on Escherichia coli

Conc. Of herbal extract
50ul | 75ul | 100ul
Inhibition zone 9 12 10
Diameter 12 13 14
(mm) 9 10 12
8 11 10
Mean, SD 9.5 115 115
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Figure 3, 3A: Paper disc diffusion of plant extract activity against E.Coli

The effect of three concentrations of plantago major on the growth of pseudomonas aeruginosa showed slightly
difference in spite of that exceed at higher concentration (100ul, 11.50) as we shown in table and figures (4, 4A)
respectively. Pseudomonas aeruginosa is the most common colonizer of medical devices (e.g., catheters), the most
prevalent cause of infections of burn injuries and otitis externa, and it can proliferate on healthcare workers' hands or on
contaminated equipment that is not thoroughly cleansed [16].

Table 4: Effect of plantago major extract on pseudomonas aeruginosa

Conc. of herbal extract
50ul | 75ul 100yl
Inhibition zone 10 12 11
Diameter 10 10 12
(mm) 9 11 10
11 12 13
Mean, SD 10 11.25 115
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Figure 4, 4A: Effect of plantago major extract on pseudomonas aeruginosa

Table 5: Effect of plantago major extract on proteus spp.

Conc. Of herbal extract

50ul | 75ul 100ul
Inhibition zone 9 10 6
Diameter 11 13 10
(mm) 11 12 11
8 10 6

Mean, SD 9.75 | 11.25 8.25
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Effect of herbal extract on proteus spp.
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Figure 5, 5A: Paper disc diffusion of plant extract activity against proteus spp.

The present results related with effect of different concentration of aqueous/ethanolic extract of plantago major
on certain types of gram positive and negative bacteria confirm the results of other investigators concern with such herb in
spite of variance in conditions of herbal growth.

CONCLUSION

Plantago major has had different activities against different types of pathogenic bacteria and this might be
response to its active ingredients.

REFERENCES

1. Hemeg, H. A., Moussa, I. M., Ibrahim, S., Dawoud, T. M., Alhaji, J. H., Mubarak, A. S., ... & Marouf, S. A. (2020).
Antimicrobial effect of different herbal plant extracts against different microbial population. Saudi Journal of
Biological Sciences, 27(12), 3221-3227.

2. Taskova, R., Evstatieva, L., Handjieva, N., & Popov, S. (2002). Iridoid patterns of genus Plantago L. and their
systematic significance. Zeitschrift fir naturforschung C, 57(1-2), 42-50.

© South Asian Research Publication, Bangladesh Journal Homepage: www.sarpublication.com 12



http://www.sarpublication.com/sarjbab

Fatima Abdulrahman Dohi, South Asian Res J Bio Appl Biosci; Vol-7, Iss-1 (Jan-Feb, 2025): 6-13

3.

ou

10.

11.

12,

13.

15.

16.

17.

18.

Samuelsen, A. B. (2000). The traditional uses, chemical constituents and biological activities of Plantago major L. A
review. Journal of ethnopharmacology, 71(1-2), 1-21.

Paz Veldzquez Fiz, M., Diaz Lanza, A. M., & Fernandez Matellano, L. (2000). Polyphenolic Compounds from
Plantago lagopus L. Zeitschrift fiir Naturforschung C, 55(11-12), 877-880.

Debiyi, O. O., & Sofowora, F. A. (1978). Pytochemical screening of medical plants. lloyidia, 3, 234-246.
Roopashree, T. S., Dang, R., Rani, S. R. H., & Narendra, C. (2008). Antibacterial activity of antipsoriatic herbs: Cassia
tora, Momordica charantia and Calendula officinalis. International Journal of Applied research in Natural products,
1(3), 20-28.

Sofowora, Phytochemical Screening of Medicinal Plants and Traditional Medicine in Africa, Spectrum Books Ltd,
Ibadan, Nigeria, 1993.

Trease, G. E. & Evans, W. C. (1989). “Phenols and phenolic glycosides,” in Textbook of Pharmacognosy, Balliese,
Tindall and Co Publishers, London, UK. 12, 343-383.

Allen, V. G., Batello, C., Berretta, E. J., Hodgson, J., Kothmann, M., Li, X., ... & Sanderson, M. (2011). An
international terminology for grazing lands and grazing animals. Grass and forage science, 66(1), 2.
Ferraz-de-Oliveira, M. |., Azeda, C., & Pinto-Correia, T. (2016). Management of Montados and Dehesas for High
Nature Value: an interdisciplinary pathway. Agroforestry Systems, 90, 1-6.

Mokoboki, H. K., Sebola, A. N., Ravhuhali, K. E., & Nhlane, L. (2019). Chemical composition, in vitro ruminal dry
matter degradability and dry matter intake of some selected browse plants. Cogent Food & Agriculture, 5(1), 1587811.
Nsubuga, D., Nampanzira, D. K., Masembe, C., & Muwanika, V. B. (2020). Nutritional properties of some browse
species used as goat feed in Pastoral dry lands, Uganda. Agroforestry Systems, 94, 933-940.

Stevens, D. L., & Bryant, A. E. (2016). Severe group A streptococcal infections.

Tong, S. Y., Davis, J. S., Eichenberger, E., Holland, T. L., & Fowler Jr, V. G. (2015). Staphylococcus aureus infections:
epidemiology, pathophysiology, clinical manifestations, and management. Clinical microbiology reviews, 28(3), 603-661.
"Staphylococcal Food Poisoning”. cdc.gov. hhs.gov. 4 October 2016. Retrieved 23 October 2016.

16 "Pseudomonas aeruginosa in Healthcare Settings". Healthcare-associated Infections (HAI): Diseases and
Organisms. Centers for Disease Control and Prevention. 7 May 2014.

"Proteus mirabilis". BioMedHTC. Archived from the original on 26 September 2009. Bacteria of the species Proteus
mirabilis are widely distributed in soil and water in the natural environment. In humans, Proteus is found as part of
the normal flora of the gut....from

Chen, C. Y., Chen, Y. H., Lu, P. L., Lin, W.R,, Chen, T. C., & Lin, C. Y. (2012). Proteus mirabilis urinary tract
infection and bacteremia: risk factors, clinical presentation, and outcomes. Journal of Microbiology, Immunology and
Infection, 45(3), 228-236.

© South Asian Research Publication, Bangladesh Journal Homepage: www.sarpublication.com 13



http://www.sarpublication.com/sarjbab
https://www.cdc.gov/foodsafety/diseases/staphylococcal.html
https://www.cdc.gov/hai/organisms/pseudomonas.html#a4
https://web.archive.org/web/20090926181605/http:/www.biomedhtc.org.uk/ProteusMirabilis.htm
http://www.biomedhtc.org.uk/ProteusMirabilis.htm

