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Aqueous and ethanol extracts from the leaves of crinum asiaticum plants were
investigated for their antibacterial activity against gram negative Dbacteria
Pseudomonas aeruginosa (ATCC10031) Klebsilla pneumoniae (ATCC 10031) and
Escherichia coli (ATCC 25922) and gram positive bacteria Staphylococcus aureus
(ATCC 11632) and Bacillus subtilis (ATCC 23859) using the agar well diffusion, disc
diffusion and broth dilution methods. These extract ranged between 0.5 -1.5 mg/ml.
The patterns of inhibition varied with the plant extract, the solvent used for extraction,
and the organism tested. The different concentration of ethanol extract was significantly
differed when compare to their aqueous extract. The maximum zone of inhibition and
minimum inhibitory concentration (MIC) was found to be 1.5mg/ml. The minimum
inhibitory concentrations (MIC) value of the ethanol extract of Crinum asiaticum were
in the range from 0.187 mg/ml to 0.375 mg/ml. Phytochemical analysis, more than 22
compounds have been identified by Gas chromatography with mass spectrophotometry,
n-Hexadecanoic acid (22.44%), 9, 12, 15-octadecatrienoic acid (15.42%), 9,
12-octadecadienoic acid (14.78%), 9, 10—Anthracenedione 2-amino (7.65%) and phytol

Mass Spectrophotometry

(7.43%) are the major present components. We conclude that the leaf of

Crinum asiaticum is a natural source of new antibacterial compounds.

© Copy Right, IJCR, Academic Journals. All rights reserved.

INTRODUCTION

Nowadays multiple drug resistance has developed due
to the indiscriminate use of commercial antimicrobial
drugs commonly used in the treatment of infectious
disease (Davis. 1994). In addition to this problem,
antibiotics are sometimes associated with adverse effects
on the host including hypersensitivity, immune-
suppression and allergic reactions (Ahmad et al., 1998).
This situation forced scientists to search for new
antimicrobial substances. Given the alarming incidence of
antibiotic resistance in bacteria of medical importance
(Monroe, 2000), there is a constant need for new and
effective therapeutic agents (Bhavnani and Ballow, 2000).
Therefore, there is a need to develop alternative
antimicrobial drugs for the treatment of infectious
diseases from medicinal plants (Clark, 1996 and Cordell,
2000). Several screening studies have been carried out in
different parts of the world. There are several reports on
the antimicrobial activity of different herbal extracts in
different regions of the world (Chung. 2004, Nair, 2004
and De Boer et al., 2005).
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Crinum species produce tunicate bulbs that, at certain
times of the year, are dormant. But few plants are more
striking than this stately Amaryllidaecae (McFarland et
al., 1948) when the heavy umbels of lily like flowers later
appear. With this apparent disappearance and then the
reappearance, it is not wondered that the plants entered in
to folklore. The 130 species of Crinum (Verdoon, 1973;
Brayan, 1989) have a pan tropical distribution with the
center of diversity south of the Sahara (Fangan and
Nordal, 1993). The ethanobotanical use of Crinum, as
with many other medicinal plants, can be explained on the
basis of chemical and physiological studies .In most cases
these confirm the therapeutic value of the plants.
However where plants have been studied chemically, a
plant potential pharmaceutical value can be assumed, if it
is used widely (Githens, 1949). The reason Crinum is
used for medicinal purposes and in a number of countries
for similar reason is possibly due to their alkaloids
constituents, (Waller and Nowacki 1978).

Crinum asiaticum (Amaryllidaecae) is a bulbous
herb found in many countries like India, Singapore,
Malaysia and West Solomon Island. It has so many
medicinal uses; in Southeast Asian countries C. asiaticum
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has a medicinal reputation as potent folk medicine in the
treatment of injury and inflamed joints and leaves as
rheumatic remedy and to relief local pain .In Indonesia
oiled and heated leaves are useful for stranger wounds by
poisoned arrows, bites and sitting. In Malasia poultice of
the leaves is applied to swelling, swollen, joints, and
Lumbago pains and in case of headache and fever. The
leaves are also emollient. It is also by traditional healers
in North east Solomon Islands to treat inflammation
(Wiart, 2000). Leaves are used for the treatment of skin
disease and inflammation. It is also used to treat the ulcer
and swelling (Goeltenboth et al., 1991). The seeds are
considered as purgative (Duke and Ayensu, 1985). In the
Trobriands, the stems fibers are used to treatment of
Gonorrhoea. In Philippine, bulb are crushed and applied
as an ointment (Wiart, 2000). This present study has been
designed to determine the role of leaves extract of Crinum
asiaticum for potential of antibacterial activity and it
phytochemical analysis.

MATERIALS AND METHODS
Plant Material

The leaves of Crinum asiaticum has been collected
from Thanjavur District, Tamilnadu, India and identified
using standard procedures. Voucher specimens have been
deposited in PRIST University, Thanjavur, Tamilnadu,
India.

Preparation of extract

Fresh plant material was washed under running tap
water, air dried, and then homogenized to fine powder
and stored in airtight bottles. The dried plants pulverized
by an electrical blender and passed through the 20 mesh
sieve. A powdered plant was extracted successfully with
ethanol by using as soxhlet apparatus and water extracted
by cooled maceration. The extraction was carried out for
24 hrs at room temperature with mild shaking (Chopra
et al., 1992). The extract were filtered and concentrated at
45°C using rotary vacuum evaporator. The extract
obtained was vacuum dried and used for further
investigation.

Bacterial samples

The bacterial strains studied are Staphylococcus aureus
(ATCC 11632), Escherichia coli (ATCC 25922)
Pseudomonas aeruginosa (ATCC 10145), Klebsiella
pneumonia (ATCC 10031) and Bacillus subtilis (ATCC
23859) are obtained from Hi media Bangalore were used
and determined the antibacterial activity of leaves of
Crinum asiaticum.

Antibacterial Assay

Disc diffusion method was used to determine the zone
of inhibition against chosen bacteria by the crinum
asiaticum plant extract (Rabe and Van Staden, 1997).
Antibacterial activity of plant extracts was tested by a
modified well in agar method (Sinclair and Dhingra,
1995). Quantitative evaluation of antibacterial effect of
ethanol and aqueous extract of Crinum asiaticum was
determined by the broth dilution method (Abutbul et al.,
2004).Determination of MIC and MBC values of the
extracts was determined using the two fold serial micro
dilution method. Final concentration ranging from

1.5 mg/ml to 0.00589 mg/ml. The tested extracts were
added to sterile nutrient broth into micro titer plates
before the diluted bacterial suspension (final inoculums of
105 bacteria/ml) were added. Each extract was assayed in
triplicate. The antibiotic (penicillin & streptomycin) were
used as positive control ranging from Img to
0.00781mg/ml. The MIC values were taken as the lowest
concentration of the extracts in the wells of the micro titer
plate that showed no turbidity after 24 hours of incubation
at 37°C. The turbidity of the wells in the micro titer plate
was interpreted as visible growth of the microorganisms.
The MBC was determined by subculture of the well
showing no apparent growth in a sterile agar plate. The
least concentration showing no visible growth on agar
subculture was taken as MBC value.

GC Mass analysis

All analysis was conducted with a GC equipped with
mass spectrometry (GC-MS-QP2010- Shimadzu). The
chromatographic conditions were as follows: Column:
DB-% ms (length 30.0 m, Diameter 0.25 mm, Film
thickness 0.25 pm). The 10ul DG ethanolic extract was
injected into the GC-MS in split less mode at 200°C. The
column oven temperature was held at 45°C for 1 minute,
then programmed at 10 different rates to 280°C and held
for 15 minutes. Helium carrier gas was maintained at a
flow rate of 1.4 ml/min.

RESULTS

Antimicrobial activity

Our study indicates that the ethanolic extract
possessed the better zone of inhibition when compared
with aqueous extract. The antimicrobial potential of
ethanol and aqueous extract of Crinum asiaticum has been
investigated against some human pathogenic bacteria like
Klebsilla pneumoniae, Staphylococcus aureus, Bacillus
subtilis, Pseudomonas aeruginosa and Escherichia coli.
The crude extract ranging from 0.5 — 1.5mg /ml were
used , more inhibitory activity was found to be in 1.5
mg/ml of ethanol extract against both gram negative and
gram positive bacteria. However, the other two
concentration also having least inhibitory activity against
all the tested bacteria. The maximum zone of inhibition
were observed in ethanolic extract range from 13+0.45
mm for Bacillus subtilis and to 18+0.21 mm for K.
pneumonia in well in agar diffusion method. But in case
of disc diffusion method the same extract was more active
against only P.aeruginosa (13 0.31mm) and K
pneumonia (13+ 0.02mm) and less active against E.coli,
followed by S. aureus and Bacillus subtilis. An increase
in the concentration to 1.5mg/ml suppressed the growth of
almost all the tested bacteria. From the above results it
was found that E.coli have been suppressed at all the 3
concentrations of the ethanolic extract in both well and
disc diffusion method where as Klebsilla pneumoniae,
Escherichia coli and Staphylococcus aureus activity were
effectively reduced in well in agar diffusion method only
at all the concentration of ethanolic extract, but at 0.5
mg/ml concentration there was no zone inhibition were
observed against P.aeruginosa and B.subtilis in both well
and disc method (Table 1&2).

The effect of C. asiaticum ethanolic extract on the
growth of K. pneumoniae S. aureus, Bacillus subtilis, and
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Table 1. Antimicrobial activity of leaves of Crinum asiaticum
(Zone of inhibition in mm)

Microorganism | 0.5mg/ml | 1.0mg/ml | 1.5mg/ml Streptomycin | Penicillin

10pg/ml 10pg/ml
S. aureus 84032 34 0.16 130,45 18+ 0.03 16+ 0.04
P.aeruginosa ) 71020 162031 23+0.021 20+ 0.07
B.subtilis ) 24013 134 0.23 28+ 0.03 21£0.22
E. coli i 122012 | 15£0.12 18+ 0.12 20+ 0.62
K.pneumoniae R40.72 102 0.43 182021 16+ 0.20 21+0.10

Zone of inhibition were expressed as STD + SEM (P < 0.05 level in mm)

P.aeruginosa and E. coli in broth dilution technique has
been studied. It has significant effect on all the tested
bacteria for after 24 hrs incubation and it results are
presented in figure 1 and 2. The inhibitory activity
ranged between 0.5 mg and 1.5mg/ml of ethanolic
extract, the inhibitory effect increased with increasing
concentration of plant extract , highest inhibitory activity
was found to be in 1.5mg /ml for P.aeruginosa but in
case of aqueous extract does not show any inhibitory
activity. It may be due to insoluble properties of
compounds in aqueous medium. The MIC and MBC
values of ethanolic extract of Crinum asiaticum against
five human pathogenic bacteria were shown in Table 3.

The same MIC values of ethanolic extract were observed
against P.aeruginosa, B.subtilis and E. Coli but in case of
K.pneumoniae and S. aureus low MIC values has been
identified  (0.375mg/ml)when the compared with other
three bacteria, but we didn’t observed any minimum
bactericidal activities in ethanolic extract of this plant. It
indicates that plant extract possessed only bacteriostatic
effect. Suppose MBC values may be observed when the
concentration of this plant extract will be increased
against the tested bacteria.

Table: 2 Antimicrobial activity of ethanolic extract of Crinum asiaticum
(Disc diffusion method)

Microorganism | 0.5mg/ml | 1.0mg/ml | 1.5mg/ml streptomycin Penicillin
10pg/disc 10pg/disc
. + 0. +0.
S. aureus ) 71042 112012 16+ 0.61 18+0.192
2 i +0. + 0.
P.aeruginosa } 74032 132031 23+0.24 14+ 0.60
Bsubtilis - 74022 | 105082 | 30£0.04 28+0.53
. 1 +0. +0.
E. coli 24 0.02 9+ 0.02 91 022 17+ 0.31 21+0.07
. i + 0. +0.
K.pneumoniae ) R+ 0.62 132 0.42 14+ 0.09 17+ 0.08

(Zone of inhibition were expressed as STD = SEM (P < 0.05 level in mm)

Table 3. Minimal inhibitory concentration (MIC) and minimal bactericidal concentration (MBC) of ethanolic extract of
Crinum asiaticum
K.Pneumoniae
H . S. aureus .
Concentration P.aeruginosa E. coli B.subtilis
(mg/ml)
MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC
Ethanolic extract 0.187 - 0.375 - 0.187 - 0.375 - 0.187 -

Penicillin G 0.007 >0.015 0.015 >0.031 0.007 0.015 0.007 0.015 0.015 >0.031
Streptomycin 0.003 >0.015 0.007 0.015 0.003 0.007 0.015 0.031 0.007 0.015
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GC-MS analysis

Based on GC-MS chromatogram and library search
data, the ethanolic extract exhibited 22 components as
presented in Table 4 and figure 3. The major components
were n- Hexodecanoic acid appeared at retention time (rt)

The alcoholic extract of Woodfordia fruticosa showed the
best antibacterial activity. Ethanolic leaf extract of
Nyctanthes arbortristis of were tested against 10 bacterial
strains at different concentration of extracts as 50mg/ml,
100mg/ml, 200mg/ml and 300mg/ml solvent. The extract
showed better inhibitory activity against all the tested
pathogens. (Sathiva et al.. 2008).

Table 4. GC-MS analysis of ethanolic extract of C.asiaticum

S.No RT Name of the compound I\%g:;;l;r MV?,Lei;;llltar iizl;
1 3.46 Azocine, octahydro- C;H;sN 113 0.52
2 3.56 Butane, 1, 1-diethoxy-3-methyl- CoH,00, 160 0.84
3 3.72 Glycerin C3HgO5 92 5.47
4 4.65 1-Butanamine, 2-methyl-N-- CoHy N 155 0.85
5 5.27 1H-Azonine, octahydrInitroso CgH gN,O 156 0.71
6 6.16 iﬁ'yiﬁinyiﬁzﬁy’fjd‘hydm'3 5 CeHsO, 144 1.00

7.07 2-Furancarboxaldehyde, Ce¢HO; 126 6.44

7.58 3-Octyn-1ol CgH,,0 126 1.01

8.57 Benzene, (2,2-diethoxyethyl)- Ci,H 30, 194 0.64
10 10.00 | 2-Piperidinecabooxylic acid, (+)- Ce¢H;;0, 129 1.39
11 10.74 B-D-Glucopyranose C¢H 1,04 180 0.76
12 11.70 | Dodecanoic acid C,H240, 200 1.18
13 15.76 | 3,7, 11, 15-Tetramethyl-2-hexadecen-1ol CyoHyoO 296 1.76
14 17.78 | n-Hexadecacanoic acid CyH3,0, 256 22.44
15 18.07 Hexadecacanoic acid. Ethyl ester C,sH3604 284 2.44
16 18.23 B-D-Mannofuranoside, farnesyl- C,1H3604 384 0.54
17 20.23 | Phytol CyoH40 296 7.43
18 20.66 | 9, 12, 15-Octadecatrienoic acid(Z, Z)- C,sH3,0, 280 14.78
19 20.77 9, 12, 15-Octadecatrienoic acid(Z, Z, Z)- CsH300, 278 1542
20 20.88 9, 12, - Octadecatrienoic acid Ethyl ester CyoH360, 308 4.14
21 23.10 | 9, 10-Anthracenedione, 2- amino- C,4HoNO, 223 7.65
2 2872 (I)t-lll\gsnolinoleoyl glycerol trimethylsilyl CyyH5,0,Si, 498 259

17.78 min, 9,12,15-octadecatrienoic acid (rt) 20.77, 9,12-
Octadecadienoic acid (rt) 20.88, 9,10-Anthracenedione, 2
amino (rt) 23.10, 1-Monolinoylglycerol trimethysilyl
ether (rt) 28.72 and phytol (rt) 20.23.

DISCUSSION

The antimicrobial potential of ethanol and aqueous extract
of Crinum asiaticum has been investigated against some
human pathogenic bacteria like Klebsilla pneumoniae,
Staphylococcus aureus, Bacillus subtilis, Pseudomonas
aeruginosa and Escherichia coli. Similar results were
reported by Parekh and Chanda, 2007. They are analyzed
the thirty-four Indian Medicinal plants belonging to 28
different families were screened for potential antibacterial
activity against Staphylococcus species. The activity of
aqueous and alcoholic extracts was performed by agar
disc diffusion and agar well diffusion method. The
alcoholic extracts were more active than the aqueous
extracts for all the plants studied.

Figure-1
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Similarly our results indicate that ethanolic extract
possessed more inhibitory activity than the aqueous
extract. The above results are presented in Table 1&2
.The bacteria used in these study include such as E.coli
known to cause urinary tract infection, K. pneumonia
which are associated with causative agent for pneumonia
(Pelczar et al., 2006).
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Ethanolic extract exhibited the highly susceptibility on
P.aeruginosa and K. pneumonia. This probably indicates
that there are bioactive ingredients that are inhibitory to
the growth of these common pathogens. (Etani et al.,
1998; Okigbo and Kalu, 2005) reported that organic
solvent extract is better than aqueous extract similarly our
aqueous plant extract didn’t possess any antibacterial
activity.

All the tested human pathogenic bacteria highly
sensitive to the Crinum asiaticum ethanolic extract used
in this investigation, so these reports supporting the
medicinal application of C. asiaticum in folk remedies in
the treatment of infection caused by these bacteria . The
ethanolic extract showed to inhibit the growth of both
gram negative and gram positive bacteria, so the above
statement  give the clear information about our
ethanolic plant extract possessed a broad spectrum
activity, Wiart et al (2000 ) reported that the C.
asiaticum which consist alkaloid such as crinamine and
lycorine alkaloid responsible for control the growth of
Baccilus cerus and P.aeruginosa.

The MIC and MBC values of ethanolic extract of
Crinum asiaticum against five human pathogenic bacteria
were shown in Table 3. The antibacterial activity of plant
extracts was not likely to be due to any one main active
constituent but to the combined action of additional other
compounds (Essawi and Srour, 2000). Similar result was
obtained from the antimicrobial activities of Rauvolfia
tertraphylla and Physalis minima leaf and callus extracts
(Shafriff et al, 2006). On the other hands, GC-MS
chromatogram and library search data, the ethanol extract

exhibited 22 components as presented in Table 4 and
figure 3. The 9, 12-Octadecadienoic and Hexodecanoic
acid is suggested to be a essential fatty acid and it used in
pharmaceutical and cosmetic production (Dictionary of
natural products, 1982).

CONCLUSION

Over all conclusions of our results support the valuable
use of this plant in traditional medicine for treatment of
above the tested bacterial causing infection.  The
ethanolic extract of the leaves of Crinum asiaticum
showed greater activity antibacterial activity than the
corresponding water extract. These observation may be
attributed to two reasons: firstly the nature of biological
active components whose activity can be enhanced in the
presence of ethanol: secondly the stronger extraction
capacity of ethanol could have been produced number of
active constitute responsible for antibacterial activity
because more than 22 components has been identified in
ethanolic extract by GC-MS analysis and further,
phytochemical separation and pharmacological studies of
this plant is in under progress.
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