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Introduction  
Keratinophilic fungi are ecologically
important and recently have great 
throughout the world as they have important 
role in degradation of kerationous waste
Many keratinophilic fungal species 
frequently cause dermatophytosis in humans 
and animals on keratinous tissue, such as 
skin, nails and hair in man and animal
dermatophytes and related keratinophilic 
fungi cause superficial mycoses
and domestic animals4. These infections are 
might be transmitted from soil to humans

For treatment of these superficial 
mycoses, a number of topical as well as 
systemic antifungal agents have been 
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Keratinophilic fungi are ecologically important fungi which degrade keratinous 
waste materials into simpler forms. Some of keratinophilic fungi are pathogenic for 
humans and animals and cause skin diseases. The aim of present study is to study the 
antifungal activity of leaves stem and flower extracts of Argemone mexicana
some isolated keratinophilic fungi viz. Chaetomium seminis-citrulli, Penicillium 
guttulosum, Aphanoascus terreus, Aphanoascus durus and Chrysosporium zonatum
The plant extracts were prepared with Soxhlet extraction in 80 percent methanol and 
further with diethyl ether using separating funnel. The antifungal activity of plant 
extracts was analysed by agar disc diffusion method on Sabouraud’

Ketoconazole was used as the reference antifungal disc
were analysed in diameter of zone of inhibition. The result of present study indicated 

Argemone mexicana have significant antifungal activity against all tested fungi
The bound flavonoid extract of Argemone mexicana recorded highest antifungal 
activity against keratinophilic fungi.  Aphanoascus durus found to be the most 
susceptible fungal isolate among the tested fungi. The herbal antifungal discs in this 
study, were found more effective antifungal agents than reference antifungal drug

ntifungal activity, Argemone mexicana, Inhibition, Keratinophilic fungi

Keratinophilic fungi are ecologically 
important and recently have great concern 
throughout the world as they have important 
role in degradation of kerationous waste 1-3. 
Many keratinophilic fungal species 

dermatophytosis in humans 
and animals on keratinous tissue, such as 
skin, nails and hair in man and animals. The 

and related keratinophilic 
cause superficial mycoses in humans 

These infections are 
might be transmitted from soil to humans. 

For treatment of these superficial 
, a number of topical as well as 

systemic antifungal agents have been 

developed5. The dermatophytes and 
keratinophilic fungi show different 
susceptibility to different antifungal agents
A wide range of new antifungal agents are 
currently utilized includin
The antifungal agents are used as standard 
for different antibiotic sensitivity tests
indiscriminate use of these antifungal agents 
can led to the development of antibiotic 
resistance in the fungal species
plant based antifungal drugs are used mostly 
in recent years. 

Medicinal plants are useful in the 
treatment of many infectious diseases
Recently, medicinal plants are being utilized 
as antimicrobial agents against bacteria and 
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ecologically important fungi which degrade keratinous 
Some of keratinophilic fungi are pathogenic for 

The aim of present study is to study the 
Argemone mexicana against 

citrulli, Penicillium 
Chrysosporium zonatum. 

extraction in 80 percent methanol and 
The antifungal activity of plant 

’s Dextrose Agar 
reference antifungal disc. The results 
The result of present study indicated 

have significant antifungal activity against all tested fungi. 
recorded highest antifungal 

found to be the most 
The herbal antifungal discs in this 

eference antifungal drug. 

eratinophilic fungi  

dermatophytes and 
keratinophilic fungi show different 
susceptibility to different antifungal agents. 
A wide range of new antifungal agents are 
currently utilized including azole group6. 
The antifungal agents are used as standard 
for different antibiotic sensitivity tests. The 
indiscriminate use of these antifungal agents 
can led to the development of antibiotic 
resistance in the fungal species. Therefore, 

antifungal drugs are used mostly 

Medicinal plants are useful in the 
treatment of many infectious diseases7. 
Recently, medicinal plants are being utilized 
as antimicrobial agents against bacteria and 
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fungi8. In this study, antifungal activity of 
Argemone mexicana was analyzed against 
isolated keratinophilic fungi. The antifungal 
activity was observed in free and bound 
flavonoid extracts of leaves, stem and flower 
of Argemone mexicana. The antifungal 
susceptibility of dermatophytes and 
filamentous fungi are mostly performed by 
agar disc diffusion method9. The agar disc 
diffusion method was earlier used for 
determining the MIC values of itraconazole, 
terbinafine and ketoconazole against 
different dermatophyte species. Several 
methods have been used for susceptibility 
testing e.g. disc diffusion method, broth 
macro and microdilution method, 
colorimetric micro-dilution method, E-test 
etc. 10-12  
Material and Methods 
Collection and processing of plant materials:  
Freshly harvested leaves, stem and flower 
were collected from Amer area, Jaipur 
between December to February month. The 
plants were placed in laboratory of 
Department of microbiology, JECRC 
University for further processing. 

The collected plant parts were 
washed thoroughly with running tap water to 
remove the soil and dirt. Then leaves, stem 
and flowers were separated from plants and 
shade dried for 10 days. The dried plant 
parts were grinded separately to prepare 
powder extract and stored in air tight vessels 
separately. 
Solvent extraction: 
Plant extraction was carried out with Soxhlet 
extraction and extraction with separating 
funnel. For Soxhlet extraction, 200 grams of 
plant part powder was filled in the thimble 
and extracted 80 percent methanol with 
regular heating for 24 hours on heating 
mantle13. After extraction, extracts were 
filtered separately through Whatman No.1 
filter paper.  

The filtrate of each extract was 
further extracted subsequently with 

petroleum ether, ethyl ether and ethyl acetate 
in separating funnel. Petroleum ether 
fraction was discarded; ether fraction was 
used for isolation of free flavonoids whereas 
ethyl acetate fraction was used for isolation 
of bound flavonoids. Ethyl acetate fraction 
was further hydrolyzed with 7% H2SO4 for 
three hours and was re-extracted in ethyl 
acetate using separating funnel. This fraction 
was washed with distilled water for 
neutrality and further dried for final plant 
product14, 15. Ethyl ether and ethyl ether 
factions were further used for antifungal 
activity against keratinophilic fungi.  
Fungal species used: 
Isolates of Chaetomium seminis-citrulli, 
Penicillium guttulosum, Aphanoascus 
terreus, Aphanoascus durus and 
Chrysosporium zonatum were used .The 
fungi were isolated from soil using hair 
baiting technique and cultures were 
maintained on Sabouraud’s Dextrose Agar 
(SDA) medium. 
Drug used for antifungal activity: 
Ketoconazole was used as reference 
standard for antifungal activity. Three 
replicates were kept for each treatment and 
incubated at 28±2˚C. The radial growth of 
mycelium to ascertain the effect of the plants 
were measured every day for five to six days 
and compared with the results of control. 
Antifungal activity of plant extracts against 
selected keratinophilic fungi: 

The antifungal efficacy of the free 
flavonoid and bound flavonoids of Adhatoda 
vasica and Argemone maxicana was 
evaluated against selected fungi. The 
therapeutic value of the Adhatoda vasica 
and Argemone mexicana was assessed 
against keratinophilic fungi and compared to 
commercially available antifungal discs of 
Ketoconazole. Whatman filter paper no. 1 
was used for the preparation of antifungal 
disc. The discs and Petri dishes were 
autoclaved for sterilization.  The discs were 
dipped in each plant extract separately for 24 
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hours for complete absorption of plant 
extraction.  
Screening of anti-keratinophilic activity:  
The antifungal activity of free flavonoid and 
bound flavonoid extracts of Adhatoda vasica 
and Argemone maxicana was evaluated 
using modified agar disc diffusion method 
as described by Gould and Bowie (1952)16 
and Bauer and Kirby (1966)17. Sabouraud’s 
Dextrose Agar (SDA) media was poured in 
sterile Petri dishes and allowed to solidify. 
The pouring is done in such a way that 
thickness of SDA media is equal in each 
Petri-plate. The test fungi selected for 
antifungal sensitivity include: Chaetomium 
seminis-citrulli, Penicillium guttulosum, 
Aphanoascus terreus, Aphanoascus durus 
and Chrysosporium zonatum. 

Test cultures were scraped using 
sterile cotton swabs (Hi-media) and streaked 
onto Sabouraud’s Dextrose Agar plates. 
Each plate was homogenized to ensure 
uniform distribution of the inoculum. Plant 
extract discs, prepared from respective plant 
extracts, were then kept on the SDA plate 
using sterile forceps. Similarly, the standard 
antifungal discs were also placed on media 
surface for comparative analysis. The plates 
were incubated at 30°C for 72 hours. The 
antimicrobial activity was noted by 
measuring the diameter of zone of inhibition 
for each plant extract. All the experiments 
and measurements were done in three 
replicates. The Activity Index of each 
extract of both plants was calculated against 
all test fungi using following formula: 

Activity Index =
Inhibition zone of sample (mm)

Inhibition zone of standard (mm)
 

Results and Discussion  
Antifungal activity of plant extracts against 
selected keratinophilic fungi: 

In the present study, 
antikeratinophilic activity of free and bound 
flavonoid extract of Adhatoda vasica and 
Argemone mexicana was assayed. The 
antifungal activity these two plants was 
tested against Chaetomium seminis-citrulli, 

Penicillium guttulosum, Aphanoascus 
terreus, Aphanoascus durus and 
Chrysosporim zonatum.  Both of the plants 
exhibited very good inhibition activity 
against all the test fungi. The antimicrobial 
activity was evaluated by measuring the 
zone of inhibition. The Activity Index of all 
plant extract was also calculated by 
comparing zone of inhibition of plant extract 
with zone of inhibition of standard 
antifungal disc for each test fungi (Table No. 
1 and 2). Ketoconazole was the most 
effective antifungal drugs with zone of 
inhibition measuring for Chaetomium 
seminis-citrulli (21 mm), Penicillium 
guttulosum (12 mm), Aphanoascus terreus 
(10 mm), Aphanoascus durus (13 mm) and 
Chrysosporium zonatum (26 mm).  
Antifungal activity of free flavonoid extract 
from Argemone mexicana : 

Argemone mexicana free flavonoids 
extracts of leaf, stem and flower were 
screened for antifungal efficacy against 
selected test fungi. Free flavonoids extracts 
were found effective against the selected test 
fungi. The maximum inhibition was 
expressed by flower extract against 
Aphanoascus durus (53 mm) followed by 
Chrysosporium zonatum (46 mm) and 
Chaetomium seminis-citrulli (42 mm). The 
stem extract did not show antifungal activity 
against Chrysosporium zonatum and 
Aphanoascus terreus. The leaf extract was 
also found to be effective against all tested 
fungi. The maximum Activity Index was 
shown by flower extract (Table 1). 
Antifungal activity of bound flavonoid 
extracts from Argemone mexicana: 
Argemone mexicana bound flavonoids 
extracts of leaf, stem and flower were 
screened for antifungal efficacy against 
selected test fungi. Argemone mexicana 
bound flavonoids extracts expressed 
significant inhibition to all tested fungi. The 
maximum inhibition of Aphanoascus durus 
was observed in flower extract (65 mm) 
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followed by stem extract (56 mm
maximum inhibition of Chaetomium 
seminis-citrulli was observed in stem
mm) extract and flower extract 
The maximum zone of inhibition of
Chrysosporium zonatum was observed in
 

Table 1: Activity Index of free flavonoid extracts of 

Test fungi Leaf
Inhibition 
Zone (mm) 

Chaetomium 
seminis-citrulli 

11 ± 0.57 
 

Penicillium 
guttulosum 

10 ± 0.65 
 

Aphanoascus 
terreus 

15 ± 0.89 
 

Aphanoascus 
 durus 

22 ± 0.97 
 

Chrysosporium 
zonatum 

18 ±0.78 
 

*Zone of inhibition of Ketoconazole against 
mm, Aphanoascus terreus = 10 mm, Aphanoascus durus
 

Figure 1: Antifungal activity of free flavonoid extract of 
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56 mm). The 
Chaetomium 

was observed in stem (60 
flower extract (41 mm). 

The maximum zone of inhibition of 
was observed in 

stem extract (49 mm) and flower extract 
mm). The antifungal activity of
guttulosum was also observed in leaf, flower 
and stem extract bound flavonoid
Argemone mexicana. 

of free flavonoid extracts of Argemone mexicana against isolated fungi

Leaf Stem 

 
Activity 
Index 

Inhibition 
Zone (mm) 

Activity 
Index 

Inhibition 
Zone (mm

0.52 14 ± 0.66 0.66 42 ± 1

0.83 11 ± 0.77 
 

0.92 17 ± 1
 

1.5 -ve 0 15 ± 0
 

1.69 32 ± 1.17 
 

2.46 53 ± 1
 

0.69 -ve 0 46 ± 2
 

Zone of inhibition of Ketoconazole against Chaetomium seminis-citrulli = 21mm, Penicillium guttulosum
Aphanoascus durus= 13 mm and Chrysosporium zonatum = 

Antifungal activity of free flavonoid extract of Argemone mexicana

Penicillium 
guttulosum

Aphanoascus 
terreus

Aphanoascus
durus

Chrysosporium 
zonatum

Fungal Species

Antifungal activity of free flavonoid extracts of Argemone 
mexicana 

Flower

and flower extract (41 
The antifungal activity of Penicillium 

was also observed in leaf, flower 
bound flavonoid extracts of 

against isolated fungi 

Flower 
Inhibition 

mm) 
Activity 
Index 

± 1.57 2.0 

± 1.05 1.41 

± 0.58 1.5 

± 1.73 4.07 

± 2.19 1.75 

Penicillium guttulosum =12 
= 26 mm 

 

Argemone mexicana 

Chrysosporium 
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Table 2: Activity Index of bound flavonoid extracts of 

Test fungi Leaf

Inhibition
Zone 
(mm) 

Chaetomium 
seminis-citrulli 

16 ± 0.46
 

Penicillium 
guttulosum 

11 ± 0.39
 

Aphanoascus 
terreus 

14 ± 0.66
 

Aphanoascus 
 durus 

30 ± 0.83
 

Chrysosporium 
zonatum 

21 ± 0.79
 

*Zone of inhibition of Ketoconazole against 
mm, Aphanoascus terreus = 10 mm, Aphanoascus durus
 

 

Figure 2: Antifungal activity of bound flavonoid extract of 
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of bound flavonoid extracts of Argemone mexicana against isolated fungi

Leaf Stem Flower

Inhibition 
Zone 

 

Activity 
Index 

Inhibition 
Zone (mm) 

Activity 
Index 

Inhibition 
Zone (mm

46 0.76 60 ± 3.23 
 

2.85 41 ± 1.56 
 

39 0.92 33 ± 1.56 
 

2.75 26 ± 0.68 
 

66 1.4 32 ± 1.29 
 

3.2 22 ± 0.39 
 

83 2.30 56 ± 2.43 
 

4.30 65 ± 2.65 
 

79 0.80 49 ± 1.68 
 

1.88 41 ± 2.38 
 

Zone of inhibition of Ketoconazole against Chaetomium seminis-citrulli = 21mm, Penicillium guttulosum
Aphanoascus durus= 13 mm and Chrysosporium zonatum = 

Antifungal activity of bound flavonoid extract of Argemone mexicana

Penicillium 
guttulosum

Aphanoascus 
terreus

Aphanoascus 
durus

Chrysosporium 
zonatum

Fungal species

Antifungal activity of bound flavonoid extracts of Argemone 
mexicana 

Leaf stem Flower 
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against isolated fungi 

Flower 

Inhibition 
mm) 

Activity 
Index 

 1.95 

 2.16 

 2.2 

 5 

 1.57 

Penicillium guttulosum =12 
= 26 mm 

 

Argemone mexicana 

Chrysosporium 
zonatum

Argemone 
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The maximum inhibition of fungal 
isolates was found in Aphanoscus durus 
followed by Chaetomium seminis-citrulli, 
Chrysosporium zonatum, Penicillium 
guttulosum and Aphanoscus terreus 
(Figure 1 and 2). Argemone maxicana stem 
bound flavonoid and Argemone maxicana 
flower also showed inhibition of fungal 
strains. The bound flavonoid extract of 
Argemone mexicana recorded highest 
antifungal activity against keratinophilic 
fungi.  The herbal antifungal discs in this 
study, were found more effective 
antifungal agents than reference antifungal 
drug. 

Several authors have reported that 
herbal extracts contain antimicrobial 
potential 18,19,20. These herbal extracts 
contain some biological important 
compound responsible for antimicrobial 
activity by inhibition of microbial 
metabolism system or inhibition of cell-
wall formation21. 

In the present study, the antifungal 
effect of the extracts of Argemone 
maxicana was examined on some 
keratinophilic fungi namely Chaetomium 
seminis-citrulli, Penicillium guttulosum, 
Aphanoascus terreus, Aphanoascus durus 
and Chrysosporium zonatum. Argemone 
maxicana stem and flower bound 
flavonoid extracts showed very good 
antifungal efficacy against the fungal 
growth. Aphanoscus durus was found the 
most susceptible fungi against all parts of 
plant followed by Chaetomium seminis-
citrulli, Chrysosporium zonatum, 
Penicillium guttulosum and Aphanoscus 
terreus. Ketoconazole was used as 
standard antibiotic against isolated fungi. 
The present study proves that plant 
extracts showed better efficacy as 
compared to standard antibiotic discs. The 
Argemone mexicana leaves, stems and 

flower extracts showed good results and 
proved to be good antifungal agents 22,23. 

Siva et al., (2008) reported that 
acetone and ethanol extract of Adhatoda 
vasica leaf showed 100% inhibition of F. 
oxysporuim. Argemone mexicana plant 
extracts are also used in antimicrobial 
activities24.  Singh et al., (2010) screened the 
antifungal activity of Argemone mexicana 
against Aspergillus flavus by food poisoning 
method on potato dextrose agar (PDA) 
medium using silver nanoparticles and 
observed a zone of inhibition of 10 ± 0.2 
mm in diameter25. Osho and Adetunji, 
(2010) studied sensitivity of Argemone 
mexicana aerial and root part essential oil 
against Candida albicans and Candida 
stellatoidea. The fungal species were found 
susceptible to essential oil from the aerial 
parts, but the root part was found to be 
effective only against C. Stellatoidea26. 
Prasad and Dhanapal, (2010) studied 
antifungal activity of leaf extracts of A. 
mexicana at the concentrations 40μl, 70μl 
and 100μl. The plant inhibited the growth of 
Aspergillus niger, Fusarium moniliforme, 
Candida albicans and Mucor plumbeus27. 
The antifungal activity of A. mexicana plant 
extracts was described later by Apu et al. 
(2012)28. 
Plant extracts of Argemone mexicana, used 
in this study, have not been analysed by any 
researcher in previous studies. Thus the 
findings of present study fulfill the 
requirement of new, natural antifungal drugs 
against pathogenic dermatophytes and 
keratinophilic fungi which is safe and more 
effective than commercial available drugs29.  
Conclusion 
The Argemone mexicana bound flavonoid 
extract was more effective against 
keratinophilic fungi. Argemone mexicana 
free flavonoid extract also exhibited strong 
inhibition of the test fungi.  
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The present study provides a scientific 
validation of Argemone mexicana as 
important plant for antifungal activity. The 
positive antifungal activity of Argemone 
mexicana against some pathogenic fungi, 
justifies the ethno-medical use of this plant 
for treatment of mycotic infections. The 
plant extracts used in this study exhibited 
good results than commercially available 
drugs with safe treatment indicating that 
naturally prepared antifungal drugs are more 
effective against pathogenic fungi with no 
side effects. 
References:  
1. Al-Doory Y, Kalter SS 1967, The 

isolation of Histoplasma duboisii and 
keratinophilic fungi from soils of East 
Africa. Mycopathologia, 31)3(: 289 -
295. 

2. Sur B, Ghosh GR 1980, Keratinophilic 
fungi from Orissa, India I :isolation 
from soils. Sabouraudia, 18)4(: pp.269 -
274. 

3. Marchisio VF 2000, Keratinophilic 
fungi :Their role in nature and 
degradation of keratinic substrate In :
Kushwaha RKS, Guarro J )eds (.
Biology of Dermatophytes and other 
Keratinophilic Fungi. Revista 
Iberoamericana de Micologia, Spain, 
Bilbao: pp .86-92. 

4. Chinelli PAV, Sofiatti AA, Nunes RS, 
Martins JEC 2003, Dermatophyte 
agents in the city of São Paulo, from 
1992 to 2002. Rev Inst Med Trop São 
Paulo, 45 :259-263. 

5. Chadeganipor M, Nilipour S, Havaei A 
2004, In vitro evalution of griseofulvin 
against clinical isolates of 
dermatophytes from Isfahan. Mycoses, 
47)11 :(503  - 507. 

6. Ferna´ndez-Torres B, Carrillo AJ, 
Martı´n E, Del Palacio A, Moore MK, 
Valverde A, Guarro J 2001, In vitro 
activities of 10 antifungal drugs against 

508 dermatophyte strains. Antimicrob 
Agents Chemother 45: 2524–2528 . 

7. Khan AM, Bhadauria S 2017, Isolation 
of some potential phytocompounds 
from Adhatoda vasica through Gas 
Chromatography-Mass Spectroscopy 
analysis. Asian Journal of 
Pharmaceutical and Clinical 
Research, 10)12(: 328-332 . 

8. Khan, A.M. and Bhadauria, S., 2019. 
Analysis of medicinally important 
phytocompounds from Argemone 
mexicana. Journal of King Saud 
University-Science, 31(4), pp.1020-
1026. 

9. Mota CR, Miranda KC, Lemos Jde A, 
Costa CR, Hasimoto e Souza LK, 
Passos XS, Meneses e Silva H, Silva 
Mdo R 2009, Comparison of in vitro 
activity of five antifungal agents against 
dermatophytes, using the agar dilution 
and broth micro-dilution methods. Rev 
Soc Bras Med .Trop, 42)3 :(250–254. 

10. Perea S, Fothergill AW, Sutton DA, 
Rinaldi MG 2001, Comparison of in 
vitro activities of voriconazole and five 
established antifungal agents against 
different species of dermatophytes using 
a broth macrodilution method. Journal 
of clinical microbiology, 39)1(: pp.385-
388. 

11. Karaca N, Koc AN 2004, In vitro 
susceptibility testing of dermatophytes :
comparison of disk diffusion and 
reference broth dilution 
methods. Diagnostic microbiology and 
infectious disease, 48)4(:259-264. 

12. Santos, DA, Hamdan, JS 2005, 
Evaluation of broth microdilution 
antifungal susceptibility testing 
conditions for Trichophyton 
rubrum. Journal of Clinical 
microbiology, 43)4(, 1917-1920. 

13. Subramanian SS Nagarajan S 1969, 
Flavonoids of the seeds of Crotalaria 



232       Khan et al. 
 

retusa and Crotalaria striata. Cur Sci, 
38:65-68. 

14. Bhadauria S, Kumar P 2011 In vitro 
antimycotic activity of some medicinal 
plants against human pathogenic 
dermatophytes. Indian J Fundam Appl 
Life Sci. 1)2(: pp.1-10. 

15. Talreja T, Yadav L, Sharma K, 
Goswami A 2012, Flavonoids from 
some medicinal plants in vivo and in 
vitro. The Bioscan, 7)1(: pp.157-159. 

16. Gould JC, Bowie JH 1952, The 
determination of bacterial sensitivity to 
antibiotics. Edinburgh medical journal, 
59: pp-178-99 

17. Bauer AW, Kirby WM, Sherris JC, 
Turck M 1966, Antibiotic susceptibility 
testing by a standardized single disk 
method. American journal of clinical 
pathology, 45)4(: 493. 

18. Morozumi S, 1978, Isolation, 
Purification and antibiotic activity of O-
Methoxycinnm aldehyde from 
cinnamon .Applied Environmental 
Microbiology,36 :577-583. 

19. Bahk J, Marth EH 1983, Aflatoxin 
production is inhibited by selected herbal 
drugs .Mycopathologia, 8 :129 –134. 

20. Yin MC, Cheng WS 1998, Inhibition of 
Aspergillus niger and Aspergillus flavus 
by some herbs and spices .Journal of 
food Protection, 61:123-125. 

21. Grayer RJ, Harborne JB 1994, A survey 
of antifungal compounds from higher 
plants .Phytochemistry. 37:19-42.  

22. Bais Y, Chaudhari SB, Belani S, 
Umarkar, AR 2013, Evaluation of 
antimicrobial activity of plant leaf 
Argemone mexicana. International 
Journal of Pharmacy and Biological 
Sciences, 3)1(: pp.41-45. 

23. Neela FA, Sonia IA, Shamsi S 2014, 
Antifungal activity of selected 

medicinal plant extract on Fusarium 
oxysporum Schlechtthe causal agent of 
fusarium wilt disease in 
tomato. American Journal of Plant 
Sciences, 5)18(: p.2665. 

24. Siva N, Ganesan S, Muthuchelian BN 
2008, Antifungal effect of leaf extract of 
some medicinal plants against Fusarium 
oxysporum causing Wilt Disease of 
Solanum melogena L. Ethnobotanical 
Leaflets, 12:p.156-163. 

25. Singh A, Jain D, Upadhyay MK, 
Khandelwal N, Verma HN 2010, Green 
synthesis of silver nanoparticles using 
Argemone Mexicana leaf extract and 
evaluation of their antimicrobial 
activities. Digest Journal of 
Nanomaterials and Biostructures, 5)2(: 
483-489 . 

26. Osho A, Adetunji T 2010, 
Antimicrobial activity of the essential 
oil of Argemone mexicana 
Linn. Journal of Medicinal Plants 
Research, 4)1(: pp.019-022. 

27. Prasad SG, Dhanapal R 2010, 
Antibacterial and antifungal activity of 
methanolic Extract of Argemone 
mexicana leaves. International Journal 
of Phytopharmacology, 1)2(, pp.64-67. 

28. Apu AS, Al-Baizyd AH, Ara F, Bhuyan 
SH, Matin M, Hossain F 2012, 
Phytochemical analysis and bioactivities 
of Argemone mexicana Linn. Leaves.  
Pharmacol OnLine, vol.3: 16-23. 

29. Razzaghi-Abyaneh M, Shams-
Ghahfarokhi M,Rai M 2013, Antifungal 
plants of Iran: an insight into ecology, 
chemistry, and molecular biology. 
In Antifungal Metabolites from 
Plants (pp. 27-57). Springer, Berlin, 
Heidelberg. 

       

 
 


