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1.	Introduction

Evaluation	for	susceptibility	of	herbal	medicine	for	pathogens	is	significant	way	of	treatment.	

Crinum	asiaticum	Linn.	belongs	to	the	family	“Amaryllidaceae”	was	collected	from	Haridwar	

and	authenticated	by	Botanical	Survey	of	India,	Dehradun.	The	present	study	aims	to	evaluate	

the	in	vitro	antimicrobial	assessment	of	leaves	extract	of	Crinum	asiaticum	against	selected	ear	

pathogens	i.e.	Streptococcus	pneumoniae,	Staphylococcus	epidermidis,	Haemophilus	influenzae,	

Aspergillus	niger,	A.	fumigatus,	and	A.	flavus.	The	leaves	of	the	plant	were	thoroughly	washed,	

shade	dried	 and	 crushed	with	 electric	 grinder.	The	 grinded	material	was	used	 to	prepare	

extract	with	four	different	solvents	i.e.	petroleum	ether,	acetone,	methanol	and	water	by	using	

Soxhlet	apparatus.	C.	asiaticum	leaves	extracts	showed	moderate	antimicrobial	activities.	The	

results	showed	that	methanol	extract	was	most	effective	followed	by	acetone,	petroleum	ether	

and	water.	The	Minimum	inhibitory	concentration	of	methanol	extract	was	 found	effective	

against	H.	influenzae	(1.56mg/ml)	followed	by	S.	pneumoniae	and	S.	epidermidis	(3.12	mg/ml).	

The	 fungitoxic	 effects	 of	 the	 methanol	 extract	 on	 the	 mycelial	 growth	 of	 test	 fungi	 was	

determined	which	is	found	above	600	µg/ml.	In	a	comparative	study,	antibiotics	and	antifungal	

drugs	found	most	effective	than	ayurvedic	drugs	and	crude	methanol	extracts.	Antioxidant	

activity	of	methanol	extract	of	Crinum	asiaticum	leaves	was	found	lower	than	ascorbic	acid	

assessed	 by	 DPPH	 free	 radical	 scavenging	 activity.	 Phytochemicals	 analysis	 revealed	 the	

presence	 of	 alkaloids,	 saponins,	 phenol,	 glycosides,	 flavonoids,	 steroids,	 terpenoid	 and	

tannins.	The	study	indicates	that	leaves	of	Crinum	asiaticum	has	antimicrobial	potential	and	

can	be	used	for	therapeutic	purpose.

	 Ear	 infection	 refers	 to	 the	 spectrum	 of	 infections	 occur	 in	

external	 and	 middle	 ear	 which	 affect	 5%	 to	 20%	 patients	

attending	ENT	health	Centre	and	common	cause	that	compels	an	

individual	to	seek	for	a	medical	attention[1].	The	major	pathogens	

associated	 with	 the	 ear	 infections	 are	 i.e.,	 Haemophilus	

influenzae,	 Moraxella	 catarrhalis,	 Streptococcus	 pneumoniae,	

Staphylococcus	 auricularis,	 Staphylococcus	 epidermidis,	

Staphylococcus	 capitis,	 Corynebacterium	 auris,	 Turicella	 otitidis,	

Alloiococcus	otitidis,	Escherichia	coli,	Proteus	mirabilis,	Aspergillus	

niger,	 A.	 fumigatus,	 A.	 flavus	 and	 Candida	 albicans	 reported	 in	

different	 studies[2-8].	 In	 eastern	 part	 of	 Maharashtra,	 India,	

prevalence	of	Aspergillus	 infection	was	 found	 in	25	%	cases	of	

chronic	otitis	externa	and	most	common	fungal	pathogen	isolated	

was	Aspergillus	niger	(62%)[9].	Due	to	over	use	of	

commercial	antimicrobial	drugs,	there	is	development	of	multiple	

drug	resistant	strains	of	microorganisms	which	provoked	the	search	

for	new	antimicrobial	compounds	from	herbal	resources[10].	Plants	

are	rich	sources	of	bioactive	compounds	possess	antimicrobial	and	

many	other	medicinal	properties.	These	bioactive	compounds	are	

identified	 and	 processed	 by	 herbal	 pharmaceutical	 industries	 as	

they	 have	 fewer	 side	 effects,	 more	 effective	 and	 eco-friendly	 in	

contrast	to	synthetic	agents[11-13].	That's	why	plants	are	the	rich	

supply	 of	 herbal	 medicines	 and	 being	 used	 by	 traditional	

practitioners	for	treatment.	Therefore,	there	is	a	continuous	effort	to	

find	out	the	novel	compounds	as	potential	chemotherapeutic	agents	

obtained	from	plants	or	derivatives	of	herbal	products[14-16].	India	

is	recognized	for	its	cultural	or	indigenous	systems	of	medicine,	i.e.	

Ayurvedic,	 Siddha,	 Unani	 etc.	 From	 ancient	 times,	 traditionally	

natural	 flora	 has	 always	 been	 a	 rich	 source	 of	 effective	 and	 safe	

medicines	and	this	information	conveyed	from	generation	to	other	

generation.	A	 lot	of	 studies	are	being	 focused	on	antioxidant	and	

antimicrobial	 compounds	 from	 natural	 resources.	 Many	 in	 vitro	

studies	 fully	 supported	 that	 natural	 antioxidants	 procured	 from	

therapeutic	 plants	 are	 providing	 protection	 against	 oxidative	
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degradation	 by	 free	 radicals	 in	 biological	 system[17].	 Crinum	

asiaticum	 Linn.	 belongs	 to	 the	 family	 “Amaryllidaceae”.	 It	 is	

commonly	 known	 as	 Nagdavani	 or	 Sudarshan.	 This	 is	 an	

evergreen	 herbaceous	 plant	 of	 small	 to	 moderate	 size	 with	

greenish	feathery	leaves.	It	is	widely	distributed	in	India,	China,	

Srilanka,	Myanmar,	Thailand,	Malaysia,	Hongkong	and	Japan.

	 It	 has	 been	 verified	 that	 plant	 does	 possess	 different	

pharmacological	 activities	 like	 antitumour,	 antiuretic,	

antihelminthic	and	antiinflammatory	activities.	And	also	used	for	

treating	inflamed	joints	and	sprains[18].	Various	studies	reported	

the	 presence	 of	 different	 phytoconstituents	 mainly	 alkaloids,	

phenolics	 and	 fatty	 acids[19,20].	 Slightly	 warmed	 juice	 of	 the	

leaves,	mixed	with	a	little	salt,	has	been	used	for	earache	and	other	

ear	 complaints[18].	 Therefore,	 the	 present	 study	 is	 aimed	 to	

evaluate	 the	antimicrobial	potential	and	antioxidant	activity	as	

well	 as	 phytochemical	 analysis	 of	 leaves	 extract	 of	 this	 plant	

against	microorganisms	causing	ear	infection	and	its	comparison	

with	locally	available	ear	drops,	antibiotics	and	antifungal	drugs.	

	 Preparation	of	Extract-	Crinum	asiaticum	leaves	were	collected	

from	Haridwar	and	authenticated	with	accession	no.	115350	by	

Botanical	Survey	of	India,	Dehradun.	The	collected	leaves	cleaned,	

shade	dried	and	grinded	in	powdered	form	with	electric	grinder.	

Plant	extracts	were	prepared	by	soaking	200	g	of	powdered	leaves	

material	in	600	ml	of	four	different	solvents	i.e.	petroleum	ether	

(PET),	 acetone	 (ACE),	 methanol	 (MeOH)	 and	 water	 (H2O),	

successively	extracted	for	72	h	in	the	soxhlet	extractor[21].	The	

crude	extract	obtained	was	filtered	through	a	sterilized	Whatman	

No.	1	filter	paper	and	evaporated	in	vacuum	evaporator.	Extracts	

were	stored	at	4°C	until	further	use.

Antimicrobial	evaluation	of	the	plant	extracts

	 Test	Microorganisms-	The	bacterial	and	fungal	strains	causing	

ear	infections	used	in	this	study	were	Streptococcus	pneumoniae	

(MTCC	 655),	 Staphylococcus	 epidermidis	 (MTCC	 435),	

Haemophilus	 influenzae	 (MTCC	 3826),	Aspergillus	 niger	 (MTCC	

921),	A.	fumigatus	(MTCC	870)	and	A.	flavus	(MTCC	277).

Preparation	of	Inoculums–	Stock	cultures	were	maintained	at	4°C	

on	slants	of	nutrient	agar.	Active	cultures	for	experiments	were	

prepared	by	transferring	a	loopful	of	culture	from	stock	cultures	

to	test	tubes	of	Mueller-Hinton	broth	for	bacteria	and	Sabouraud	

Dextrose	Broth	for	fungi	that	were	incubated	without	agitation	at	

37°C	and	25°C	respectively.	

	 Antibacterial	 activity–	 The	 plant	 extracts	 were	 screened	 for	

antibacterial	 activity	 by	 agar	 well-diffusion	 method[22].	 	

Bacterial	 suspensions	 were	 prepared	 in	 nutrient	 broth	 and	

incubated	 at	 37˚C	 for	 12-16	 h	 for	making	 a	 turbid	 suspension	

equivalent	 to	 McFarland	 turbidity	 standard	 0.5.	 0.1	 ml	 of	

incubated	 culture	 was	 added	 to	 sterile	 Mueller	 Hinton	 Agar	

aseptically	in	Petri	plate.	A	6	mm	diameter	agar	wells	were	made	

aseptically	in	solidified	agar	medium	with	sterile	cork	borer	and	

45	μl	of	the	extracts	of	200	mg/ml	final	concentration	with	DMSO	

was	added	to	agar	wells.	The	efficacy	of	extracts	against	bacteria	

was	 compared	 with	 antibiotics	 (i.e.	 amoxicillin,	 ampicillin,	

ofloxacin)	and	Ayurvedic	medicine	(i.e.,	Karan	bindu,	Ear-touch,	

Bilwa	tel).	The	Petri	plates	were	kept	for	incubation	at	37°C	for	24	
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h	in	BOD	incubator.	After	incubation,	the	diameter	of	the	zone	of	

inhibition	developed	was	measured	(in	millimeters).	Each	sample	

was	performed	in	triplicates	and	the	mean	values	were	calculated.	

Antifungal	activity

	 The	 assessment	 of	 antifungal	 activity	 of	 crude	 extracts	 of	 C.	

asiaticum	 leaves	 was	 carried	 out	 by	 poisoned	 food	 technique	

[23,24].	250	µg/ml	concentrations	of	leaf	extracts	were	prepared	

by	using	DMSO.	Then	aseptically	prepared	extracts	were	poured	

into	 pre-sterilized	 Petri	 plates	 followed	 by	 addition	 of	 molten	

Sabouraud	dextrose	agar	medium	and	the	contents	were	gently	

rotated	in	a	circular	motion	in	order	to	achieve	throughout	mixing.	

A	mycelial	disc	(6	mm)	cut	from	the	edge	of	5	day	old	culture	of	

each	test	fungus	was	inoculated	aseptically	in	the	center	of	each	

agar	plates.	Agar	plates	only	with	medium	served	as	control.		The	

efficiency	of	extracts	was	compared	with	antifungal	drugs	 (i.e.,	

ketoconazole,	 fluconazole,	 clotrimazole).	 The	 plates	 were	

incubated	at	25°C	for	5-7	days	in	BOD	incubator.	Each	sample	was	

performed	 in	 triplicates,	 and	 the	mean	 values	 were	 observed.	

Percentage	inhibition	of	mycelial	growth	was	calculated	by	using	

the	following	formula.

I	=	(C-T)/C	×	100

	 Where,	I	is	the	percentage	inhibition,	C	the	mean	growth	rate	of	

control,	and	T	treatment.

Determination	of	Minimum	inhibitory	concentrations	(MICs)	

for	bacteria

	 For	 determination	 of	 Minimum	 Inhibitory	 Concentration	

(MIC),	 two-fold	 serial	 dilution	 method	 was	 employed[25].	

Methanol	extract	of	C.	asiaticum	was	diluted	with	nutrient	broth	in	

a	 sequence	 of	 six	 sterilized	 test	 tubes.	 Concentrations	 of	 1.56,	

3.12,	6.25,	12.5,	25	and	50	mg/ml	of	MeOH	extract	were	prepared	

separately	and	dissolved	in	1	ml	of	DMSO.	Bacterial	suspensions	

were	prepared	in	test	tubes	with	normal	saline	and	incubated	at	

37˚C	 for	 6	 h	 for	 making	 a	 turbid	 suspension.	 	 The	 bacterial	

suspension	 was	 adjusted	 to	 achieve	 a	 turbidity	 equivalent	 to	

McFarland	 turbidity	 standard	 0.5.	 An	 aliquot	 of	 1	 ml	 from	
6bacterial	suspension	(1.5×10 )	was	transferred	to	each	test	tube.	

For	 control,	 test	 tube	 was	 inoculated	 with	 exact	 amount	 of	

sterilized	distilled	water.	All	test	tubes	were	incubated	at	37˚C	for	

24	h.	

Determination	of	Minimum	inhibitory	concentration	(MIC)	

for	fungi

	 The	minimum	inhibitory	concentration	(MIC)	was	evaluated	as	

the	minimum	 concentration	 of	 the	 plant	 extract	 inhibiting	 the	

absolute	visible	growth	of	test	organisms	on	the	agar	plate	[26].	

Experiment	was	performed	to	evaluate	the	toxicity	nature	of	the	

extract	 at	 its	 minimum	 inhibitory	 concentration	 (MIC)	 by	 the	

poisoned	food	technique	assay.	The	plates	were	incubated	at	25°C	

for	5-7	days	 in	BOD	incubator.	The	observation	of	 inhibition	of	

mycelial	growth	was	calculated.

Antioxidant	activity

	 The	radical	scavenging	activity	of	crude	extracts	of	C.	asiaticum	

was	 measured	 by	 using	 2,2-diphenyl-1-picrylhydrazyl	 (DPPH)	

assay	[27].	The	antioxidant	assay	was	measured	by	decrease	in	

the	absorption	of	the	DPPH	radical	solution	after	addition	of	crude	
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extracts	of	C.	asiaticum	in	different	concentrations	from	50-250	

μg/ml	 at	 517nm.	 Different	 concentrations	 of	 C.	 asiaticum	 leaf	

extract	 were	 added	 with	 0.1	 mM	 of	 DPPH	 radical	 solution	

prepared	in	methanol.	Then,	1	ml	of	DPPH	radical	solution	was	

added	to	sample	solution	(3ml)	with	various	concentrations,	the	

absorbance	was	determined	by	using	a	spectrophotometer	at	517	

nm	against	a	blank	(contain	all	reagents	excluding	crude	extract).	

Ascorbic	acid	was	used	as	reference.	The	percent	inhibition	of	free	

radical	using	DPPH	was	calculated	as	follows:

This	 formula	 should	 be	 mentioned	 as	 %	 Inhibition	 =	

[(AbsorbanceControl	 –	 AbsorbanceTest)/	 AbsorbanceControl]	

×100	

Phytochemical	screening

	 Phytoconstituents	analysis	in	the	crude	extracts	of	C.	asiaticum	

was	performed	to	find	out	the	presence	of	phytoconstituents	by	

using	 standard	 qualitative	 methods[28,29].	 Phytoconstituents	

evaluated	 were	 phenols,	 glycosides,	 alkaloids,	 steroids,	

flavonoids,	terpenoids,	saponins	and	tannins.

Results	and	Discussion

Antimicrobial	 efficiency	 of	 crude	 extract	 of	 C.	 asiaticum	

	 C.	 asiaticum	 leaves	 extracts	 were	 investigated	 to	 evaluate	

antimicrobial	 potential	 against	 selected	 pathogens	 causing	 ear	

infection.	Antimicrobial	activity	of	crude	extract	of	C.	asiaticum,	

ayurvedic,	 antibiotics	 and	 antifungal	 drugs	 was	 qualitatively	

evaluated	against	bacterial	and	fungal	strains	(Table	1,	2,	3	&	4).	

The	results	showed	that	extracts	of	C.	asiaticum	leaves	in	different	

solvents	were	potentially	efficient	in	restricting	microbial	growth	

of	ear	pathogens	with	variable	effectiveness	and	hence,	exhibited	

moderate	 antimicrobial	 activity.	 The	 maximum	 antibacterial	

activity	was	recorded	with	MeOH	extract	against	S.	pneumoniae	

(17.2	 ±0.5	 mm)	 and	 S.	 epidermidis	 (16.3	 ±0.33	 mm),	 and	

moderately	active	against	H.	 influenzae	 (14.5±	0.29	mm).	Thus,	

bacterial	 strains	 found	 susceptible	 to	 the	 MeOH	 extract.	 In	

antifungal	activity,	acetone	extract	most	effectively	inhibited	the	

growth	 of	 A.	 niger	 (22.17±0.88).	 While	 methanol	 extract	

effectively	 inhibited	 A.	 flavus	 (20.5±0.87)	 and	 A.	 fumigatus	

(39.5±0.29)	and	petroleum	ether	extract	A.	flavus	(23.83±0.44)	

and	A.	 fumigatus	(38.0±0.58).	Amongst	all	 the	plant	extracts	 in	

different	 solvents,	MeOH	extracts	were	 found	most	effective	as	

compared	with	ayurvedic,	antibiotics	and	antifungal	drugs.	The	

commercial	 antibiotics	 and	 antifungal	 drugs	 were	 found	most	

effective	 in	 comparison	 to	 ayurvedic	 drugs	 and	 crude	 MeOH	

extracts.	 Ofloxacin	 was	 highly	 effective	 against	 S.	 pneumoniae	

(42±0.58	 mm)	 followed	 by	 amoxicillin,	 ampicilin	 and	

erythromycin.	Ofloxacin	was	also	effective	against	S.	epidermidis	

(32.3±0.33mm)	 followed	 by	 ampicilin,	 amoxicillin	 and	

erythromycin,	while	erythromycin	was	found	effective	against	H.	

influenzae	(29.6±0.33	mm).	All	three	fungal	drugs,	ketoconazole,	

fluconazole,	 clotrimazole	 were	 found	 highly	 effective	 against	

Aspergillus	niger,	Aspergillus	 flavus	and	Aspergillus	 fumigatus.	

The	 ayurvedic	 ear	 drop,	 ear	 touch	was	 found	 active	 against	 S.	

pneumoniae	(21.3±0.88	mm)	then	H.	influenzae	(17±0.58	mm)	

and	 least	active	against	S.	 epidermidis	 (7.7±0.33	mm),	whereas	

bilwa	tel	and	karan	bindu	found	least	effective	in	comparison	to	

antibiotics	and	antifungal	drugs.	Surain	and	Aneja,	[18]	reported	

best	activity	with	dichloromethane	extract	of	C.	asiaticum	leaves	
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against	 Candida	 species	 having	 zone	 of	 inhibition	 varied	 from	

12.3	to	20.6	mm.	In	another	study,	methanol	extract	of	C.	asiaticum	

was	 found	 active	 against	 all	 the	 test	 organisms	 except	

Pseudomonas	 sp,	 Shigella	 sonnei	 and	 B.	 cereus	 in	 a	 dose-

dependent	 manner	 (250-1000	 mg/disc)	 where	 1000mg/disc	

showed	maximum	zone	of	 inhibition	 to	Gram-positive	bacteria	

and	 minimum	 to	 Gram-negative	 organisms.	 Refaat	 et	 al	 [30]	

screened	 the	 antimicrobial	 potential	 of	 C.	 augustum	 and	 C.	

asiaticum	extracts	and	found	inhibitory	effects	on	S.	aureus	and	E.	

coli.	Alkaloids	(II,	III	and	IV)	present	in	both	plants	were	found	to	

be	 most	 effective	 at	 50	 mg/ml.	 The	 effect	 of	 ethanolic	 crude	

extract	 of	C.	 asiaticum	 showed	 inhibitory	effect	with	 increased	

concentration	ranged	between	0.5	–	1.5	mg/ml	against	both	gram	

negative	and	gram	positive	bacteria	[31].

Minimum	 inhibitory	 concentration	 (MIC)	 of	 the	 effective	

plants	extract	

	 MeOH	extract	of	C.	asiaticum	 leaves,	manifested	a	better	MIC	

against	 S.	 pneumoniae,	 S.	 epidermidis	 and	H.	 influenzae.	 It	 was	

found	that	the	range	of	MICs	for	different	microbes	varied	from	

1.56	-	3.12	mg/ml	(Fig.	1).	Based	on	these	results,	H.	influenzae	

(1.56	 mg/ml)	 found	 more	 sensitive	 to	 MeOH	 extract	 than	 S.	

pneumoniae	and	S.	epidermidis.	The	lowest	MIC	value	recorded	

against	H.	influenzae	(1.56	mg/ml)	while	highest	against	both	S.	

pneumoniae	 and	 S.	 epidermidis	 (3.12	 mg/ml).	 The	 fungitoxic	

effects	of	different	concentrations	of	most	effective	MeOH	extract	

on	the	inhibition	percentage	of	Aspergillus	niger,	A.	fumigatus,	A.	

flavus	are	shown	in	Figure	2.	The	highest	inhibition	percentage	

(77.27%)	was	observed	at	600	µg/ml	while	the	lowest	(21.43%)	

inhibition	 was	 obtained	 with	 200	 µg/ml	 MeOH	 extract	 of	 C.	

asiaticum.	 The	 minimum	 inhibitory	 concentration	 was	 found	

above	 600	 µg/ml	 which	 restricted	 the	 growth	 of	 A.	 niger	

(77.27%),	A.	flavus	(69.05%)	and	A.	fumigatus	(75%).	The	nature	

of	fungitoxicity	of	MeOH	extract	manifested	a	better	MIC	against	

tested	 organisms.	 Azrifitria	 et	 al	 [32]	 reported	 that	 ethanolic	

extract	 of	 leaves	 and	 bulbs	 of	 Crinum	 asiaticum	 found	 most	

effective	against	acne	inducing	bacteria	with	MIC	ranged	between	

1.25	and	15	mg/ml.	While	out	of	nine	Candida	spp.,	C.	albicans	

strain-2	 showed	 much	 sensitivity	 towards	 C.	 asiaticum	 leaves	

extracts	with	MIC	of	25	mg/ml,	whereas	other	Candida	species	

showed	less	sensitivity	with	MIC	varied	from	25	to	50	mg/ml	[20].

DPPH	Free	Radical	Scavenging	Activity

	 Antioxidant	activity	of	methanol	extract	of	C.	asiaticum	leaves	

and	standard	ascorbic	acid	in	a	concentration-dependent	manner	

was	evaluated	by	DPPH	free	radical	scavenging	activity	as	shown	

in	Figure	3.	The	influence	of	antioxidants	on	DPPH	free	radical	was	

supposed	to	be	due	to	their	hydrogen	donating	ability.	DPPH	is	a	

stable	free	radical	used	to	measure	radical	scavenging	potential	of	

plant	 extracts.	 	DPPH	 free	 radical	 scavenging	activity	of	 leaves	

extract	 of	 the	 C.	 asiaticum	 and	 ascorbic	 acid	 showed	 a	 dose	

dependent	activity.	The	MeOH	extract	of	C	asiaticum	leaves	found	

to	 have	 significant	 scavenging	 potential	 due	 to	 its	 ability	 of	

hydrogen	donation.	With	the	increase	in	concentration	of	extract	

(50-250	µl/ml),	there	is	decrease	in	absorbance	which	was	taken	

as	a	measure	of	the	extent	of	radical	scavenging	activity.	Ascorbic	

acid	 showed	 highly	 significant	 scavenging	 effect	 at	 different	

concentration.	 The	 IC50	value	 of	methanol	 extract	was	119.98	

μg/ml,	which	was	 found	higher	 than	 that	 of	 standard	 ascorbic	
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acid,	 70.06	 μg/ml.	 A	 lower	 value	 of	 IC50	 represents	 high	

antioxidant	 activity.	 Therefore,	 it	 can	 be	 stated	 that	 methanol	

extract	does	possesses	antioxidant	capacity,	but	not	better	than	

that	of	standard	ascorbic	acid.	Rahman	et	al	[27]	found	very	strong	

DPPH	free	radical	scavenging	effect	of	C.	asiaticum	bulb	extract	as	

compared	to	ascorbic	acid.	Uddina	et	al	[33]	also	found	potent	free	

radical	scavenging	effect	of	ethanol	extract	of	Crinum	asiaticum	

leaf	as	compared	with	standard	ascorbic	acid.	

Phytochemical	analysis	for	extracts	of	C.	asiaticum	leaves

	 The	preliminary	qualitative	phytochemical	analysis	for	major	

secondary	metabolites	of	crude	extracts	of	C.	asiaticum	leaves	are	

shown	in	Table	5.	The	most	effective	methanol	extract	revealed	

the	 presence	 of	 medicinally	 active	 and	 pharmacological	

important	 secondary	 metabolites	 i.e.,	 glycosides,	 flavonoids,	

terpenoid,	 tannins,	 steroids	 and	 phenol.	 It	 was	 reported	 that	

crinamine	 and	 lycorine	 alkaloids	 found	 in	 the	 extract	 of	 C.	

asiaticum	 [34].	 	 Ilavenil	 et	 al	 [31]	 performed	 phytochemical	

analysis	 of	 ethanolic	 crude	 extract	 of	 C.	 asiaticum	 by	 Gas	

chromatography	 with	 mass	 spectrophotometry,	 more	 than	 22	

compounds	 have	 been	 identified	 in	 which	 some	 important	

compounds	are	n-Hexadecanoic	acid;	9,	12,	15-octadecatrienoic	

acid;	9,	12-octadecadienoic	acid;	9,	10–Anthracenedione	2-amino	

and	 phytol.	 Medicinal	 plants	 could	 be	 used	 as	 a	 convenient	

alternative	supply	to	the	synthetic	antibiotic,	as	they	are	safe	in	

use,	 cost	 effective	 and	 many	 studies	 revealed	 that	 they	 have	

capability	to	inhibit	or	kill	broad	range	of	drug	resistant	microbes	

[35].

DPPH	Assay

Fig.	 3:	 DPPH	 free	 radical	 scavenging	 activity	 of	 different	

concentrations	 of	 standard	 ascorbic	 acid	 and	 methanol	

extracts	of	C.	asiaticum.

Table	1:	Antibacterial	activity	of	C.	asiaticum	leaves	extracts	

against	ear	pathogens

*Zone	of	inhibition	in	millimetre	(mm)	in	triplicate	expressed	as	

means	and	standard	error	of	means	(mean	±	SE,	n	=	3).

Table	2:	Antifungal	activity	of	C.	asiaticum	 extracts	against	

ear	pathogens	by	poisoned	food	technique

Minimum	Inhibitory	Concentration	(mg/ml

6518

Fig.	 1:	 	 Minimum	 Inhibitory	 Concentration	 (MICs)	 of	

methanol	 extract	 of	 C.	 asiaticum.	 The	 inhibition	 is	 noted	

at1.56	mg/ml	against	H.	influenzae	and	3.12	mg/ml	against	S.	

pneumoniae	and	S.	epidermidis

Fig.	 2:	 Minimum	 inhibitory	 concentration	 of	 methanol	

extract	of	C.	asiaticum	for	fungi
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	 Table	3	Antibacterial	 activity	of	 ayurvedic	 and	antibiotics	

drugs	against	ear	pathogens

*Zone	of	inhibition	in	millimetre	(mm)	in	triplicate	expressed	as	

means	and	standard	error	of	means	(mean	±	SE,	n	=	3).

Table	4	Antifungal	activity	of	ayurvedic	and	antibiotics	drugs	

against	ear	pathogens	by	poisoned	food	technique

Table	5	Qualitative	Phytochemical	analysis	of	crude	extracts	

of	C.	asiaticum	

Note:	“+”			denotes	presence	and	“-“		denotes	absence	of	the	compound	in	a	

plant.

DPPH	Assay

Fig.	 3:	 DPPH	 free	 radical	 scavenging	 activity	 of	 different	

concentrations	 of	 standard	 ascorbic	 acid	 and	 methanol	

extracts	of	C.	asiaticum.

Table	1:	Antibacterial	activity	of	C.	asiaticum	leaves	extracts	

against	ear	pathogens

*Zone	of	inhibition	in	millimetre	(mm)	in	triplicate	expressed	as	

means	and	standard	error	of	means	(mean	±	SE,	n	=	3).
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Conclusion

	 Traditionally,	 different	 Crinum	 species	 are	 being	 utilized	

worldwide	for	a	variety	of	therapeutic	purpose.	In	present	study,	it	

is	concluded	that	leaf	extract	of	C.	asiaticum	in	organic	solvent	i.e.,	

methanol	 and	 acetone	 showed	 much	 efficacy	 than	 aqueous	

solvent	which	did	not	 found	much	effective	against	bacteria	as	

well	as	fungi.	Also,	antioxidant	study	revealed	that	extract	has	the	

capability	of	neutralizing	free	radicals.	Hence,	this	indicates	that	

the	bioactive	 components	present	 in	 the	 leaves	of	C.	 asiaticum	

could	 be	 used	 as	 therapeutic	 agents.	 Further	 investigation	

required	 for	 the	 identification	 and	 purification	 of	 bioactive	

compounds	 found	 in	 plants	 inhibited	 the	 growth	 of	 pathogen	

causing	infection.	Thus,	this	study	supports	a	good	exposure	to	the	

traditional	claims	on	medicinal	plants	and	can	be	used	as	natural	

alternative	with	great	potential	for	remedial	purpose.
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