QUANTITATIVE AND QUALITATIVE PHYTOCHEMICAL SCREENING AND
ANTI-MICROBIAL ACTIVITIES OF ARGEMONE MEXICANA LINN

Abstract

Argemone Mexicana L is one of the medicinal plants used traditionally for its curative
properties. The observed activities could be due to the presence of phytochemicals present in
the plant. The purpose of this study is to carry out the quantitative and qualitative analysis of
the constituent phytochemicals of Ethanol and aqueous extracts of the leaves of the plant as
well as determine its microbial activities against some selected bacteria and fungi. Results
showed that alkaloid is present in both ethanol and agqueous samples: Terpenoid is present in
aqueous sample but abundantly present in ethanol sample. Phenel is present in aqueous
sample but abundantly present in ethanol sample. Steroids is. present in ethanol sample but
absent in aqueous sample. While anthraquinones is present in‘the aqueous sample, the
quantity is not much compared with what was obtained from the ethanol sample. Cardiac
glycoside is absent in both samples but flavonoid is present in.both samples. It was observed
that saponins and tannins were abundantly present in the ethanol extract but not much in the
aqueous extract. The results of the quantitative analysis showed that for aqueous extract,
alkaloid is 9.5 % w/w, flavonoid (0.36% w/w), saponin (4.7%w/w), tannin (0.1% w/w)
terpenoid (0.45 w/w) and total ‘phenol (0.65% w/w). For ethanol extract it was alkaloid (9.7
%wi/w), flavonoid (1.59% wi/w), saponin (6.3% w/w), tannin (1.06% w/w), terpenoid (0.75%
w/w) and total phenol (0.74% w/w). The MIC and MBC measured in ug/mL of ethanol and
aqueous samples against Staphylococcus aureus were (3.125:6.25) and (12.5:12.5)
respectively. Bacillus subtilis (25:25) and (25;25), Escherichia coil (6.25: 25) and (12.5: 50),
Salmonella typhi (>50: 25) and (6.25: 12.5), Klebsiella pneumonia (12.5:25) and (1.56:6.25),
Pseudomonas aeruginosal (50:50) and (3.125:6.25), Tricophytum rubrum (25:25) and (3.125:
3.125), Candida albican (25:25) and (6.25:12.5) respectively. All Our study showed that the
plant has high potential as an antifungal and antibacterial agent.

Keywords: Argemone Mexicana, phytochemicals, quantitative analysis, antimicrobial, ethanol
extract.



Introduction

Plants have been known to be very important to all living organisms. They provide
different types of products such as fruits, bark, leaves and medicines. Nearly 80% of plant
species are used as medicine (1). Medicinal plants have two types of metabolites namely
primary and another secondary (2). There has been ongoing research for discovery of new
therapeutic ways of managing diseases. Drug development processes are currently focused on
natural sources of plant origin. (2). Using plant materials for prevention and treatment of
infectious diseases successfully over the years has attracted the attention of scientists
worldwide (3). There have been reports that in an effort to manage diseases traditionally,
quite a number of medicinal plants have been used (4). Local people who-use medicinal
plants for their therapeutic properties often claim that there are no negative side effects which
has sparked a surge in interest in them. Some medicinal plants have been found to be have
antioxidant properties (5; 6; 7). Some others are reported to possess antibacterial properties
(8), while other have antihypertensive properties (9). The therapeutic principles of medicinal
plants is being further investigated by scientists who now conduct comprehensive research on
different plant species all over the world (10). Phytochemicals found in plants have a wide
range of bioactivity, including antioxidant, anti-inflammatory, and anti-cancer properties.
Approximately 25% of the active ingredient has been identified from plants used as

prescription medicines at this time (11).

Salmonella typhi, Klebsiella.. pneumonia, Staphylococcus aureus, Bacillus subtilis,
Pseudomonas aeruginosa, and Escherichia coli are bacteria which are known to cause
several human infections (12). Salmonella typhi is a gram-negative bacterium which attacks
the intestinal tract. It also attacks the blood and is known to be responsible for typhoid fever
which is still a health burden on developing nations. There are significant efforts in research
and medical advancements the world over, typhoid fever still remains a major worldwide
public health concern (13). Klebsiella pneumonia is a gram-negative bacteria that typically
cause nosocomial infections and shows a great deal of antibiotic resistance.
Klebsiella species cause a wide range of diseases including pneumonia, urinary
tract infections (UTIs), bloodstream infections and sepsis (14;15). Staphylococcus
aureus remains a versatile and dangerous pathogen in humans. It is a gram-positive
bacterium. The natural habitat of Staphylococcus aureusin humans is the skin and

nasopharynx. It can cause a wide variety of infections involving skin and soft tissues,



endovascular sites and internal organs(16). Bacillus subtilis also known as the hay bacillus or
grass bacillus, is a Gram-positive bacterium. It is found in soil and the gastrointestinal tract of
ruminants, humans and marine sponges. It is widely used for the production of heterologous
proteins and also for microbial production of chemicals, enzymes, and antimicrobial
materials for industry, agriculture, and medicine (17). E. coli is a Gram-negative, rod-shaped
non-spore-forming bacteria. It's commonly linked to urinary tract infections (UTIs) (18) and
post-operative wound infection. S. aureus is a Gram positive bacteria that causes a variety of
infections, including skin infections, bacteremia, endocarditis, pneumonia, and food
poisoning. Trichophyton rubrum, though classified as a dermatophyte, is known to be a major
causative agent for superficial dermatomycoses like onychomycosis and tinea pedis and is
known to account for as many as 69.5% of all dermatophyte infections (19). Candida
albicans is a dimorphic fungus as it proliferates in either a yeast form or a hypha form. The
switch between these forms is the result of a complex interplay of external and internal
factors and is coordinated in part by polarity-regulating proteins that are conserved among

eukaryotic cells (20).

One of the most important medicinal plants is. Argemone mexicana Linn which grows in the
dry field areas (21). It belongs to the family of Papaveracea and commonly found on road-
sides. It was reported to grow throughout the subtropical and tropical regions. It has yellow
juice and yellow flower with. heightvaring between 0.3 to 0.12m long (22). Some parts of the
plant have medicinal effect and also possess potent emetic and narcotic activities (23). The
plant was reported to also have antihelmintic, antiinflammatory, wound healing, anti-bacterial
and antifungal properties (24): It is locally used in the management of dropsy and jaundice
diseases (24). The local people in India has been reported to use the root for the treatment of
chronic skin.diseases (24). The petroleum ether, chloroform, methanol and aqueous extracts
of the leaves of Argemone mexicana Linn were evaluated for their wound healing activity in
rats using.excision, incision and dead space wound models respectively. The results showed
that the animals treated with methanol and aqueous extracts of the plant showed faster rate of
wound healing compared to other extracts. It was also concluded that the activity may be
attributed to the presence of phytoconstituents like alkaloids, triterpenoids, tannins and
flavonoids in the extracts. (26). Osho & Afetunji (2010) (27) investigated in vitro
antimicrobial study with essential oil of the plant against some common bacterial and fungal
pathogenic microbes and found promising results. Investigation carried out on the methanolic

extract of the leaves of the plant was found to exhibit cytotoxic activity against healthy
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mouse fibroblasts (NIH3T3) and three human cancer-cell lines (AGS, HT-29 and MDA-MB-
435S) using the MTT [3-(4,5- dimethylthiazole-2-yl)-2,5-diphenyltetrazolium bromide assay
as reported by (28).

Materials and Methods

Plant material and extraction

Young fresh leaves of the plant were collected and authenticated by the taxonomists of the
Nigeria Natural Medicine Development Agency. The plant materials were washed to remove
adhering dirt followed by rinsing with distilled water. It was then shade dried and pulverized
in a mechanical grinder followed by sieving (sieve no. 40) to obtain coarse powder. The
powdered leaves (500 g) was successively extracted with Ethanol and water for 48 h in a
soxhlet extractor. Following extraction, the liquid extracts were concentrated under vacuum
to yield dry extracts. The test micro-organisms namely Staphylococcus aureus, Bacillus
subtilis, Escherichia coil, Salmonella typhi, Klebsiella pneumonia, Pseudomonas aeruginosa,
Tricophytum rubrum and Candida albican were all collected.from Spectralab Laboratories in

Sagamu, South-West Nigeria.
Preliminary Screening Of Secondary Metabolites

Quantitative and qualitative phytochemical screening for alkaloids, flavonoids, glycosides,
phenols, cardiac glycosides, saponins, sterolss, tannins and anthraquinones were determined

using various established methods.

Test for Alkaloids: A few drops of dilute iodine solution were added into 3 ml test solution
added. Blue colour appeared; and disappeared on boiling and reappeared on cooling
[Khandewal K'R., 2008].

Test for Flavonoids: 2-3 ml. of extract and few drops of sodium hydroxide solution were
added into a test tube. Formation of intense yellow colour that became colourless on addition

of few drops of dilute HCI indicates the presence of flavonoids (29).

Test for Phenols: 0.5 ml of FeCI3 (w/v) solution was added into 2 ml of test solution,

formation of an intense colour indicates the presence of phenols (30)

Test for saponins: The extract was diluted with 20 ml of distilled water and was shaken in a
graduated cylinder for 15 minutes. A 1 cm. layer of foam, indicates the presence of saponins
(32).



Test for Tannins: Few drops of 10% lead acetate solution were added into 5 ml of extract.

Formation of yellow or red precipitate indicates the presence of tannins (32).

Determination of MIC (Minimum Inhibitory Concentration)

The MIC was done using broth micro dilution method and 96 well plates were used. The oil
samples were dissolved in double strength Tryptone soya Broth to obtain a solution of
50ug/mL. This was then diluted serially in sterile 96 well plate to obtain concentration range
of 25 ug/mL 12.5 ug/mL, 6.25 ug/mL,3.125 ug/mL,1.563 ug/mL,0.781.ug/mL,0.396
ug/mL,0.195 ug/mL. The drug used as the reference were gentamycin. [10ug/ml] and
ketoconazole [1%] for the anti-bacterial and anti-fungal assay respectively. The.reference
drugs were also diluted to obtain 10ug/ml,5ug/ml,2.5ug/ml,1.25ug/ml,0.625ug/ml and
0.1325ug/ml for gentamicin (Bacteria) and 1%, 0.5%, 0.25%, 0.125%, 0.0625%, and
0.031255% for ketoconazole (fungi).

Each of the micro plate wells were inoculated with.10uL of the micro-organism and
incubated at 37°C and 25°C for 24 hours and 48hours for bacteriaand fungi respectively. The
least concentrations which showed no growth or turbidity.after hours of incubations were
streaked on N.A. The least concentration with no trace of growth was taken as the minimum

inhibitory concentration (MIC)
MMC (Minimum Microbicidal Concentration)

After checking for growth or turbidity in the test plates (MIC determination). 10ul of
0.2mg/ml of p-INT solution (piedonnitrotetrazolium violet) was added to the wells. The
plates were further incubated at 37°C for 30 mins. Wells with colour change from yellow to

pinkish red was an.indication of bacterial /microbial growth .

The least concentration which showed no trace of growth or colour change was taken as the
MBC/MFC (MMC).

Results and Discussion
In this study, the phytochemicals occurring in the ethanol and aqueous solvent extracts were
analysed qualitatively and quantitatively. The major phytochemicals found were alkaloids,
flavonoids,tannins, phenols, saponins, glycosides, cardiac glycosides and anthraguinones.

(Tables 1). Several studies have reported antibacterial activity of alkaloids. For example,



Alkaloids have different types of activities as pain-Kkillers, antimicrobial, stimulants, muscle
relaxants, anaesthetics, antimicrobial, anti-diabetic, anti-cancerous, anti-HIV, antioxidants etc
(33, 34). It is found to be present both in the ethanol and aqueous extracts of the plant.
However the quantitative analysis indicated that in ethanol sample it was 9.7% while in
aqueous sample it was 9.5% (Table 2). This result agrees with the findings of (35) and (36).
Terpenoids are known to possess activity against bacterial and viruses. It has also been used
as anti-malaria, anti-inflammatory and to treat cardiovascular diseases (37). It was abundantly
present in the ethanol extract more than the aqueous extract (Table 1). Also in the quantitative
determination, there was 0.75% of the phytochemical in ethanol extract compared to 0.45%
found in the aqueous extract (Table 3). Saponins are reported to be used in
hypercholesterolemia. It was also used as an antioxidant, anticancer, anti-inflammatory and
for hyperglycemia.(38:39). Saponins have antifungal properties (40). In this present study,
saponin was found to be abundantly present in the ethanol extract compared to the aqueous
extract. The quantitative analysis.revealed that there was 6.3% of saponin in the ethanol
extract compared to 4.7% in aqueous extract (Table 4). (41) reported that tannins have
antimicrobial and antioxidant activities. There were also reports that tannins may be used as
cytotoxic and antineoplastic agents (42). The qualitative analysis determined indicated
abundance of:tannins in ethanol extract as compared to aqueous extract. While quantitative

determination indicated that there was 1.06 compared to 0.1% of tannins (Table 5 — Table 9).

Flavonoids have shown to have the ability to modify the body’s reaction to allergen,
carcinogens and virus. They also show antimicrobial and anticancer activity. It is present both
in the ethanol and aqueous extracts of the plant but the quantity found in ethanol sample
(1.59%) is more than what was found in the aqueous sample (0.36%).(Table 10 — 13) with the
calibration curve for the standard (Fig.2). These contents show different types of activities

against different pathogens. Therefore, it can be used in the treatment of diseases. Phenolic



compounds have anti-oxidative, antidiabetic, anticarcinogenic, antimutagenic and anti-
inflammatory properties (43;44). The amount found in the aqueous sample (0.65%) is smaller
compared to what was found in ethanol sample (0.74%) Table 14 — 17. The calibration curve

for the standard is shown in Fig.3.

Table 1. List of photochemicals and their activity in Ethanol and Aqueous extract

Phytochemical Ethanol Extract Aqueous
Alkaloids + +
Flavonoids + +
Tannins ++ +
Saponins ++ +
Terpenoids ++ i’
Phenols ++ +

+ : present, ++ : abundantly present, -: absent

Table 2 QUANTITATIVE DETERMINATION OF ALKALOIDS

AMOUNT YIELD AVG % YIELD
SAMPLE USED (g) © YIELD (g)  (%wiw)
Ethanol extract 1.0 0.094 0.0965 9.7

1.0 0.099
Agueous extract 1.0 0.095 0.0945 9.5

1.0 0.094

Table 3. QUANTITATIVE DETERMINATION OF TERPENOIDS

AMOUNT YIELD AVG % YIELD
SAMPLE USED (g) (9) YIELD (g) (Yow/w)
Ethanol extract 1.0 0.007 0.0075 0.75

1.0 0.008



Aqgueous extract 1.0 0.004 0.0045 0.45
1.0 0.005

Table 4 QUANTITATIVE DETERMINATION OF SAPONINS

AMOUNT YIELD AVG % YIELD
SAMPLE USED (g) @ YIELD (g)  (Y%owiw)
Ethanol extract 1.0 0.009 0.0075 6.3

1.0 0.006
Aqgueous extract 1.0 0.048 0.047 47

1.0 0.046

Table 5. QUANTITATIVE DETERMINATION OF TANNIN (using'spectrophotometric method)

Absorbance values for the ethanol extract

Av
concentration abs 1 abs 2 abs 3 Rveipge abs%
abs blank
200ug/ml 0.246 0.247 0.246 0.246 0.119
400ug/ml 0.251 0.25% 0.250 0.251 0.124
600ug/ml 0.266 0.267 0.264 0.266 0.139
800ug/ml 0.285 0.285 0.285 0.285 0.158
1000ug/ml 0.309 0.308 0.309 0.309 0.182
Blank 0.126 0.126 0.128 0.127 ***

Table 6.Absorbance values for the aqueous extract

concentration abs.1 abs 2 abs 3 Average Avg abs-

abs blank
200ug/ml 0.201 0.200 0.204 0.202 0.075
400ug/ml 0.233 0.233 0.233 0.233 0.106
600ug/ml 0.252 0.252 0.256 0.253 0.126
800ug/ml 0.287 0.287 0.287 0.287 0.160
1000ug/ml 0.316 0.315 0.315 0.315 0.188
Blank 0.126 0.126 0.128 0.127 el




Table 7. Absorbance values for the standard (GARLIC ACID)

Concentration abs1 abs 2 abs 3 Average  abs-blank
1000ug/ml 2.514 2.514 2.155 2.154 2.075
500ug/ml 1.222 1.223 1.222 1.222 1.143
250ug/ml 0.498 0.496 0.497 0.497 0.418
125ug/ml 0.233 0.233 0.233 0.233 0.154
63ug/ml 0.173 0.174 0.173 0.173 0.094
32ug/ml 0.122 0.127 0.126 0.125 0.046
Blank 0.078 0.079 0.079 0.079 e

Calibration curve

Table 8. Absorbance values

Concentration Absorbance

32ug/ml
63ug/ml
125ug/ml
250ug/ml
500ug/ml

1000ug/ml

0.046

0.094

0.154

0.418

1.143

2.075
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Fig. 1. Calibration curve for the standard.

Table 9.concentration of tannin (in ug) in the different extracts at-garlic acid equivalence

Sample ethanol
concentration fraction ~2dueous
extract

200ug/ml 212 2.00
400ug/ml 213 2.08
600ug/ml 2.17 2.13
800ug/ml 2.22 2.22
1000ug/ml 2.27 229

Table 10. DETERMINATION OF TOTAL FLAVONOID CONTENT

Absorbance values for the ethanol extract

concentration abs1 abs 2 abs3  Average Avg - abs-

abs blank
200ug/ml 0.254 0.255 0.253 0.254 0.166
400ug/ml 0.285 0.283 0.283 0.284 0.196
600ug/ml 0.309 0.309 0.309 0.309 0.221
800ug/ml 0.344 0.342 0.345 0.344 0.256
1000ug/ml 0.398 0.397 0.395 0.397 0.309
Blank 0.088 0.088 0.088 0.088 ol
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Table 11. Absorbance values for aqueous extract

concentration abs 1 abs 2 abs 3 Average abs Avg abs-blank

200ug/ml 0.194 0.196 0.194 0.195 0.107
400ug/ml 0.197 0.197 0.196 0.197 0.109
600ug/ml 0.202 0.204 0.202 0.203 0.115
800ug/ml 0.273 0.271 0.277 0.274 0.186
1000ug/ml 0.288 0.289 0.282 0.286 0.198
Blank 0.088 0.088 0.088 0.088 ool
Table 12. Absorbance values for the Standard (quercetin)

Concentration Abs 1 Abs 2 Abs 3 Average Abs Abs- blank
20ug/ml 0.409 0.411 0.410 0.410 0.109
40ug/ml 0.445 0.447 0.448 0.447 0.146
60ug/ml 0.461 0.460 0.460 0.460 0.159
80ug/ml 0.487 0.487 0.487 0.487 0.186
100ug/ml 0.510 0.510 0.510 0.510 0.210
Blank 0.302 0.301 0.301 0.301 *x

0.25

0.15

0.1 —e—absorbance
——Linear (absorbance)
0.05
0 T T T T 1
N N N QD 2
& <& < & <&
& o &
% » © O

Fig. 2. Calibration curve for the standard
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Table 13. Concentration of flavonoid content (in ug) in the different extracts at quercetin (standard)
equivalence

Sample ethanol  Aqueous
concentration fraction fraction
200ug/ml 3.17 0.72
400ug/ml 4.4 0.81
600ug/ml 5.43 1.06
800ug/ml 6.88 3.99
1000ug/ml 9.07 4.49

TOTAL PHENOLIC CONTENT (TPC) DETERMINATION

Table 14. TPC determination absorbance for the ethanol fraction

concentration abs 1 abs 2 abs 3 Average abs  Avg abs-blank

200ug/ml 0.364 0.366 0.363 0.364 0.146
400ug/ml 0.416 0.415 0.416 0.416 0.198
600ug/ml 0.510 0.511 0.510 0.510 0.292
800ug/ml 0.573 0.573 0.573 0.573 0.355
1000ug/ml 0.718 0.715 0.714 0.716 0.498
blank 0.211 0.211 0.218 0.218 ookl

Table 15. TPC determination absorbance for aqueous extract

Concentration Abs 1 Abs 2 Abs 3 Average Abs Abs- blank
200ug/ml 0.276 0.275 0.277 0.276 0.058
400ug/ml 0.355 0.356 0.354 0.355 0.137
600ug/mi 0.427 0:429 0.429 0.428 0.210
800ug/ml 0.445 0.441 0.440 0.442 0.224
1000ug/ml 0.607 0.607 0.608 0.607 0.389
Blank 0.211 0.211 0.218 0.218 Fkk

Table 16. Total phenolic content determination for the standard (garlic acid)

Concentration Abs 1 Abs 2 Abs 3 Average Abss- Blank
50ug/ml 0.099 0.100 0.098 0.099 0.004
80ug/ml 0.100 0.101 0.101 0.101 0.006
120ug/ml 0.435 0.436 0.436 0.436 0.341
160ug/ml 0.845 0.847 0.847 0846 0.751
200ug/ml 1.621 1.620 1.620 1.620 1.525
Blank 0.095 0.095 0.095 0.095 *x
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Fig. 3. Calibration curve using garlic acid as standard

Table 17. TPC of the different extracts (in ug) at garlic acid-equivalence

Sample ethanol  aqueous
concentration extract  extract

200ug/ml 1.47 1.3
400ug/ml 1.58 1.46
600ug/ml 1.77 1.6
800ug/ml 1.89 1.63
1000ug/ml 2.18 1.96

The summary of results for the quantitative'analysis of both aqueous and ethanol samples of the plant

is indicated in Table 18 and:Fig.4

Table 18. Summary:of results of quantitative phytochemical screening for the different samples

% % % % % % total
alkaloids flavonoid saponin tannin  terpenoid D
Sample phenol
content  content  content content content (Yow/w)
(Yow/w)  (Yow/w) (Yow/w)  (Yow/w) (Yowiw) 0
Ethanol 9.7 1.59 6.3 1.06 075  0.74
extract
Aqueous 9.5 0.36 4.7 0.1 0.45 0.65
extract
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Fig. 4. Summary of quantitative phytochemical analysis
Antimicrobial activity

The results of the antimicrobial activities are shown in Table 19. The extracts of the plant
were tested against five bacteria and two fungi. Against staphylococcus aureus, the result for
the ethanol extract was MIC -3.125 while that of aqueous was 12.5 (ng) while the MBC was
6.25 and 12.5 (ug) respectively. This result is in agreement with (33) and (34). In their work,
they reported zones of inhibition of the extracts to be in the range of 10.1 to 21.4 mm with
MIC values rangingfrom 62.5-500 pg/mL (45) also demonstrated that the ethanolic extract of
the seeds possesses significant antibacterial activity against the pathogenic bacteria, P.
aeruginosa, E. coliand S. aureus with MIC value 230 pg/L. According to (36), both ethanolic
and aqueous extracts of A. mexicana were found to have antibacterial potential against
Streptococcus mutans and Porphyromonas gingivalis responsible for oral cavity infection.
They concluded that the alcoholic extract showed greater potency compared with the aqueous
extract. A. mexicana was found to possess activity against multidrug resistant P. aeruginosa
isolated from clinical samples (35). The leaf extracts (acetone, methanol, ethanol and

aqueous) of Twenty-seven strains were used for the study. They concluded that the aqueous
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extract was more effective when compared to the other extracts. Comparing the results we

obtained, it is observed that our results agree with their findings. The activity of the extracts

against Bacillus subtilis, Escherichia coil, Salmonella typhi and Klebsiella pneumonia was

carried out by (46) by measuring zones of inhibition. In their work, they found out that

ethanol stem extract was of greater activity against K. pneumoniae (22.86 mm). (47) equally

worked on the aqueous and ethanol leaf extracts of A. mexicana against the abeve mentioned

bacteria. However, the results they obtained is at variance with what we obtained. While the

ethanol and aqueous extracts both have equal activity on Bacillus subtilis, the ethanol extract

has more activity against Escherichia coil but the aqueous extract is more potent against

Salmonella typhi,Klebsiella pneumonia,Pseudomonas aeruginosa, Tricophytum rubrum, and

Candida albican.Table 19.

Table 19. Anti-microbial activities of Ethanol and Aqueous extracts against tests micro-organisms

Org. | Ethanol(ug) H20(ug) BO |B&E |B&O | GENT (ug) KET (%)
MIC MBC MIC MBC MIC MBC |MIC MBC
1.]13.125 6.25 [125° 125 |- - + 5 5 NA NA
2.| 25 25 |25 25 |- - + 5 10 |NA NA
3.16.25 25 12.5 50 |- - + 10 10 | NA NA
4. >50 25 | 625 . 125 |- - + >10 >10 | NA NA
51125 25 |156. 625 |- - + 10 10 |NA NA
6.|50 50 }3.125 6.25 |- - + >10 >10 | NA NA
7.125 25 | 3125 3.125 |- - + NA 1% 1%

NA
8.125 251625 125 |- - + NA 0.25 0.5%
NA

KEY-BO=Broth only, B&E =Broth &Extract, B&O=Broth &Organism, GENT=Gentamicin.

KET=Ketoconazole,NA- Not applicable

Key: 1-Staphylococcus aureus, 2- Bacillus subtilis, 3-Escherichia coil, 4-Salmonella typhi,5-

Klebsiella pneumonia,6-Pseudomonas aeruginosa, 7-Tricophytum

albican
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Argemone mexicana L. is used in different parts of the world for the treatment of several
diseases which includes skin diseases, tumors, inflammations, warts, rheumatism, malaria,
leprosy and microbial infections.The phytochemicals present in the plant confers the
pharmaceutical efficacies which will be helpful in guiding researchers undertake further
investigations of the plant as an anti-fungi and anti-bacterial agent.. In conclusion, while the
ethanol extract was potent against Staphylococcus aureus and Escherichia coil, aqueous
extract was more active against Salmonella typhi,Klebsiella pneumonia,Pseudomonas
aeruginosa, Tricophytum rubrum, and Candida albican. There is need for systematic research
of this medicinal plant and more in-depth and extensive studies in all relevant aspects are still

more warranted.
Disclaimer

The products used for this research are commonly and predominantly use products in our area
of research and country. There is absolutely no conflict of interest between the authors and
producers of the products because we do not intend to use.these products as an avenue for
any litigation but for the advancement of knowledge. Also, the research was not funded by

the producing company rather it was funded by personal efforts of the authors.

NOTE:

The study highlights the efficacy of **traditional medicine’* which is an ancient tradition,
used in some parts of India. This ancient concept should be carefully evaluated in the

light of modern medical science and can be utilized partially if found suitable.
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