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ABSTRACT
Phytochemical constituents isolated from medicinal plants such as Aerva lanata using low polar to high polar
solvents. The present study finds out 2-Decyl-1-tetradecanol compounds obtained in Aerva lanata. The
isolated active phyto-constituents could be an alternate way to combat against bacterial diseases and their
influence in control of pathogen multiplication in the aspect of microbiome. The isolated phyto-constituents
verified against seven major pathogens including E. coli, Klebsiella Sp, S. aureus, Aeromonas Sp, B. subtilis,
P. aeruginosa, S. paratyphi using disc diffusion assay and the value compared with inhibition of standard
antibiotics. S. aureus was resistant against four antibiotics including Ampicillin, Co-Trimoxazole,
Vancomycin and Kanamycin. One of the antibiotic resistant microbe, S. aureus screened using 2-Decyl-1-
tetradecanol compounds, it show remarkable inhibition. The isolated compound, 2-Decyl-1-tetradecanol
inhibit E. coli (14 mm), Klebsiella sp. (15 mm), S. aureus (17 mm), Aeromonas sp. (16 mm ), B. subtilis (20
mm), P. aeruginosa (22 mm) and S. paratyphi (17 mm). From these findings plant based drugs compounds
like 2-Decyl-1-tetradecanol can be used to control multiplication of synthetic antibiotic resistant microbes.
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INTRODUCTION
Plants have been an essential part of human society since the start of civilization. During the vedic period,
great importance was given to plants. Medicinal and aromatic plants and their essence are rich in antibacterial
and antifungal compounds could be an alternate way to combat against bacterial and fungal diseases [1].
Aerva lanata L. (Amaranthaceae) is a woody, prostrate or succulent, perennial herb or under shrub. Leaves are
woolly, tomentose throughout, and smaller in flowering branches. Flowers are very small, sessile, bisexual,
greenish or dull white, often clustered with spikes. Seeds are kidney-shaped and shining black in color [2]. A.
lanata is used as an important medicinal plant for illness. It is also called in English as a stone breaking plant.
A. lanata comprises medicinal and pharmaceutical importance [3]. The extract of A. lanata is endowed with
flavonoids, alkaloids, triterpenes, steroids, polysaccharides, tannins and saponins. A variety of
pharmacological activities of the Aerva plant such as anthelmintic, demulcent, anti-inflammatory, diuretic,
expectorant, hepato-protective and nephron- protective [4].

Aerva lanata serves as a purpose of anthelmintic and medication that soothes inflamed and injured skin [5].
Plant initially produces these phytochemical compounds to protect themselves from pathogens and predator
[6]. However, researcher has found that these phytochemical constituents produced by plant are able to exhibit
some biological activities such as, antiperiodic, antibacterial, antitumor, antidiabetic, antithrombotic, anti-
inflammatory anti-HIV, anti-feedant and antiviral [7]. The dramatically increases of bacteria resistance to the
common use antibiotic increases the demand to search for the new, potential and alternative active compound
in plants to treat the bacterial infection that cause by those antibiotic resistance bacteria [8]. However,
different phytochemicals show various mechanisms of action, such as, inhibiting specific pathogens,
increasing immunity etc., [9].
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Most of the bacterial pathogens are more resistant to different kinds of antibiotics including Penicillin,
Methicillin, Vancomycin, Erythromycin, Cephalosporin, Cephalexin, Clindamycin. Many of the factors
inhibit the growth of bacterial pathogen such as cell wall synthesis, nucleic acid synthesis, protein synthesis,
fatty acids etc., and highly unsaturated acids having a more powerful action on coagulase positive than on
coagulase negative stains. Antibiotic resistance genes can also be propagated by integrons. The plasmid DNA
mediated transfer of resistance determinants had been report earlier [10]. Such a broad host range transferable
plasmids plays an important role in the spread of antibiotic resistance genes. A plant drug has even been
developed from leaves; these bioactive constituents which serve as protective substance against infections by
bacteria, fungi, viruses and pest also have some medicinal uses. Hence, in the present study isolate active
compound from A.lanata and their uses in control of microbiome.

OBJECTIVE
To isolate a potent antibacterial compound from Aerva lanata L against multi drug resistant pathogens.

METHODOLOGY
Plant Sample: The Aerva lanata L leaves were collected from Kanikudierupu, Tirunelveli Disrtict,
Tamilnadu, India. Leaves were separated from stems and dried at room temperature. The leaves from plant
were individually extracted using organic solvent; about 5 g of finely powdered plant material was added to
250 ml of each solve in low polar to high polar order at suitable boiling point used in extraction to make a
concentration of 100 mg/ml. Extracted sample was used as test and all pure solvents were used as negative
controls.

Compound isolation: The crude leaf extract was tested for number of component present by using Thin
Layer Chromatography (TLC). The crude sample approximately 20 μl was loaded in TLC plates and eluted
using the solvents, (Methanol: Ethanol: Hexane: n-Butanol). The collected fractions were analyzed for their
antibacterial activity against S. aureus by agar well diffusion assay.

Purification: Antibacterial compound was carried out by column chromatography using silica gel. Fractions
(bands) were collected from the column in different solvent combinations (Methanol: Ethanol: Hexane: n-
Butanol of the ratio of 3: 2: 2: 3). The collected fractions were analyzed for their antibacterial activity against
S. aureus by disc diffusion assay.

Compound identification: The crude extract was subjected to GC-MS to identify the bio active constituents
present in it. The GC-MS analysis is done in the SITRA (South Indian Textile Research and association),
Coimbatore, Tamilnadu, India. The analysis was performed using the equipment Thermo GC - Trace Ultra
Ver: 5.0,Thermo MS DSQ II with the capillary column of , DB 5 - MS capillary standard non - polar column
which is 30m long, 0.25mm internal diameter with film thickness of 0.25µm. 1µL of sample was taken for
analysis. Helium was employed as carrier gas with flow of 1ml per minute. The oven temperature program
was initially set as 70ºC and raised up to 260ºC at 6ºC per minute. The run time of the sample is 37 minutes.
The mass spectra of compounds in samples were obtained by electron ionization (EI) at 70 eV and the
detector operated in scan mode from 50 to 650 atomic mass units (amu). Identifications were based on the
molecular structure, molecular mass and calculated fragmentations. Resolved spectra were identified for
phytochemicals by using the standard mass spectral database of WILEY and NIST

Bacterial Suspension Preparation
Few colonies from the one day old bacteria plate were inoculated into sterile 0.85 % saline water and the
turbidity was adjusted to meet 0.5 McFarland standards. To meet the 0.5 McFarland standard, the absorbance
reading from UV-vis spectrophotometer must be between 0.8 - 1.0 at maximum wavelength of 625 nm

Antibiotics discs: About 12 different types of antibiotic discs were tested for the antibiotic resistance of
clinical isolates of S. aureus. The antibiotics include Ampicillin, Co-Trimoxazole, Netillin, Nitrofurantoin,
Norflacin, Gentamycin, Erythromycin, Vancomycin, Kanamycin, Chlorampenicol, Tetracyclin, Streptomycin.
The S. aureus was tested for the resistant against antibiotics by the disc diffusion method using antibiotic
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impregnated discs with following antibacterial concentration Ampicillin (A, 10 mcg), Co-Trimoxazole (CO,
25 mcg), Netillin (Nt, 30 mcg), Norflacin (Nx, 10 mcg), Gentamycin (G, 10 mcg), Erythromycin (E, 0.5 mg),
Vancomycin (V, 0.5 mg), Kanamycin (K, 0.5 mg), Chlorampenicol (C, 0.5 mg), Tetracyclin (T, 0.5 mg),
Streptomycin (S, 0.5 mg), Nitrofuratoin (Nf, 300 mcg).

Antibacterial activity: For evaluation of antibacterial activity of crude extract, sterile cord borel wells were
punchered in Mueller Hinton  agar (MHA) plates seeded with O/N culture of bacteria. About 100 μl of crude
extract was administered to each well, plates were incubated at 28°C for 16 hours and antibacterial activity
was determined by measuring inhibitory zones (mm).

RESULT AND DISCUSSION
The present study carried out in the Aerva lanata (Plate 1) revealed the presence of medicinal active
constituents. The phytochemical active compounds of Aerva lanata were qualitatively analysed and the results
are presented in Table 1. In these screening process Sterols, alkaloids, phenols, saponinis, tannins, and
flavanoids were present in all solvent extracts where as terpenoids and aminoacids were present all extracts
except chloroform and aqueous extracts. Sugar compound was present only in ethanol extracts where as
reducing sugar was absent in all solvent extracts.

Table 1: Preliminary Phytochemical investigation of A. lanata extracts

S.No Phyto constituents Extracts

Hexane Butanol Ethanol chloroform Aqueous

1. Sterols + + + + +

2. Reducing Sugar - - - - -

3. Sugar + - + - -

4. Alkaloids + + + + +

5. Phenol + + + + +

6. Flavonoids + + + + +

7. Tannins + + + + +

8. Saponins + + + + +

9. Amino acid - + + - -

10. Glycosides + + + + +

11. Terpenoids + + + - -

Note: + indicate: Presence, - indicate absence

Agar disc diffusion was carried out to evaluate the antibacterial activity of A. lanata qualitatively by
measuring the diameter of inhibition zone. The bigger the diameter of inhibition zone, the higher the
antibacterial activity. Table 2 shows the antibacterial activity of different solvent extracts of A. lanata with
various concentrations via agar disc diffusion method. The highest inhibition zone value of hexane extract
against S. aureus was found to be 4.6 cm at concentration of 100 mg/ml, while against E. coli was found to be
4.2 cm at concentration of 100 mg/ml. The highest inhibition zone value of aqueous extract against S. aureus
and S. E. coli were found to be 3.8 cm and 4.2 cm respectively. Based on Table 2, aqueous extract showed the
second highest antibacterial activities followed by hexane extract. According to Table 2, all types of solvent
extracts of A. lanata showed higher antibacterial activities toward E. coli compared with S. aureus except
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hexane extracts. Besides, all of the extracts failed to perform inhibition action against Gram negative bacteria,
E. coli. Ampicillin, amoxicillin and gentamicin were used as positive control for S. aureus, S. feacalis and E.
coli respectively. The inhibition zone value for ampicillin, amoxicillin and gentamicin were found to be 53.0 ±
0.00 mm, 35.0 ± 0.00 mm, and 23.0 ± 0.00 mm at various concentrations, respectively. Aerva lanata of family
Amaranthaceae posses antibacterial, hypoglycemic, anti-inflammatory, antipyretic activities against
Aeromonas hydrophila, Shigellea sp, Vibrio sp, Staphylococcus aureus [11]. The present study includes
antibacterial characterization of Aerva lanata against Staphylococcus aureus by agar well diffusion assay with
zone of inhibition of 17 mm. Vieria et al., [12] reported the antibacterial effect of Aerva lanata leaves against
Staphylococcus aureus with better inhibition by agar well diffusion assay.

Table 2. The antibacterial effect of A. lanata extracts against human pathogenic bacteria organisms in disc
diffusion method.

Solvent Conc.

(mg/ml)

Diameter of inhibition (cm)

B. subtilis S. feacalis S. aureus E.
coli

S. typhi P. aeruginosa

Hexane

25 2.8 3.8 2.7 3.9 2.9 3.2

50 3.1 3.9 4.6 4.1 3.1 3.3

75 3.4 4.1 4.6 4.1 3.1 3.2

100 3.5 4.1 4.6 4.2 3.1 3.4

Butanol

25 2.2 2.6 2.9 2.7 3.2 3.0

50 2.4 2.9 3.1 2.6 3.4 3.0

75 2.5 3.1 3.3 4.1 3.7 3.1

100 2.8 3.3 3.5 3.9 3.9 3.2

Ethanol

25 3.1 2.6 3.1 3.1 3.0 2.8

50 3.5 2.7 3.5 3.3 3.3 2.9

75 3.5 3.1 3.6 3.5 3.5 3.1

100 3.9 3.1 3.4 3.7 3.8 3.2

Chlorof
orm

25 2.6 2.8 3.1 3.0 3.1 2.8

50 2.9 2.1 3.2 3.1 3.3 3.1

75 2.9 3.3 3.4 3.1 3.6 3.4

100 3.1 3.4 3.5 3.1 3.7 3.5

Aqueou
s

25 2.9 2.8 3.1 3.3 3.1 2.8

50 3.1 3.1 3.3 3.5 3.5 3.6

75 3.6 3.3 3.5 3.8 3.8 4.1

100 3.8 3.4 3.8 4.2 4.2 4.4

Std 25 6.5 8.5 8.2 7.5 7.2 10.5
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Plate 1: Test plant sample, A. lanata Fig 1 showing the resistance of S.aureus against
Ampicillin and Co- Trimoxazole

Fig 2 showing the resistance of S. aureus against
Vancomycin and Kanamycin

Fig 3: Antibacterial activity of crude extract of
A.lanata against E.coli and Klebsiella sp., in well

diffusion assay

Fig 5 : Antibacterial activity of crude extract of
A.lanata against Aeromonas sp., in agar well

diffusion assay

Fig 7: Antibacterial activity of crude extract of A.
lanata against S.paratyphi in agar well diffusion

assay

Fig 6: Antibacterial activity of crude extract of A.
lanata against B.subtilis and P.aeruginosa in agar

well diffusion assay

Fig 7: GCMS study of A. lanata sample
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Fig 8: Structure of compound 2-decyl-1-
tetradecanol (C24H50O) isolated from A.lanata.

TLC profile of plant is studied using the different solvents namely hexane, butanol, ethanol, chloroform and
water. The study revealed the polarity of the chemical composition of the leaves of Aerva lanata. In the
present study, the Rf value of compound isolated from Aerva lanata by TLC method is given as; three spots
from hexane extract (0.13, 0.17, 0.31), five spots from butanol extracts (0.03, 0.06, 0.90, 0.12, 0.15), six spots
from ethanol extracts (0.03, 0.08, 0.11, 0.13, 0.17, 0.21), four spots from chloroform extracts (0.13, 0.18, 0.21,
0.33) and three from aqueous extracts (0.80, 0.18, 0.34). On comparing the Rf values of the various spots in
different solvent system with standard Rf values, the various plant extracts may contain the phytoconstituents
such as flavonoids and saponin. The three fractions obtained through TLC with Rf value 0.03, 0.07, 0.11 were
subjected to anti bacterial characterization against S.aureus. The second fraction with the Rf value 0.17 alone
showed antibacterial activity against S. aureus with the zone of clearance of about 17 mm.

Plant extracts (mg/ml) were applied (50 µl) and the chromatogram developed using ethyl acetate: methanol
(90:10) as solvent. Rf of this was calculated and it was with the range of 0.5-0.65. [13]. In the present study
the crude leaf extract was eluted by Thin layer chromatography using solvent composition Methanol: Etanol:
Hexane: n-Butanol in the ratio of 3:3:3:3. Among the three fractions of Rf value 0.03, 0.07, 0.11 respectively
the second fraction alone possessed antibacterial activity against Staphylococcus aureus with zone of
inhibition of 17 mm. GC-MS analysis was performed to identify the different compounds present in the crude
extract of A.lanata leaves. Thirty compounds were identified in GC-MS (Fig 7) by library search tools. Thirty
compounds were screened for bioactive compounds. One compound 2-decyl-1-tetradecanol (C24H50O) is
effective compared to other compounds (Fig 8).

The antimicrobial activity of crude extract was verified against seven major pathogens including E. coli,
Klebsiella Sp, S. aureus, Aeromonas Sp, B. subtilis, P. aeruginosa and S. paratyphi using disc diffusion assay.
The results of well diffusion assay against various bacteria were shown in Table 3.

Table 3: Antibacterial activity of compound 2-decyl-1-tetradecanol Aerva lanata extract against bacteria

Pathogen Zone of inhibition (mm)

E. coli 14 mm

Klebsiella Sp 15 mm

S.aureus 17 mm

Aeromonas Sp 16 mm

B. subtilis 20 mm

P. aeruginosa 22 mm

S. paratyphi 17 mm

Purification of antibacterial compound was carried out by Column Chromatography using Silica gel with
solvent composition of Methanol: Ethanol: Hexane: n-Butanol in the ratio of 3:2:2:3. The five fractions
obtained through column chromatography were subjected to verification of antibacterial activity, in which
four of it possessed antibacterial characterization against Staphylococcus aureus. Phytochemical analyses of
the present study were in agreement with the earlier reports [3, 5, 9]. Phenols, flavonoids and tannins were
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observed as the most common active constituents, in the majority of the A. lanata extracts tested by TLC. The
proton NMR spectrum of the compound gave the following compound 2-Decyl-1-tetradecanol. It is one
unusual base pair present in A. lanata samples [7].

SUMMARY AND CONCLUSION
The aim of the present study is to purify the antibacterial compound from the crude extract of A.lanata against
Staphylococcus aureus. However in the preliminary screening antimicrobial activity of the leaf extract was
verified with variety of bacteria. In agar well diffusion assay the antagonistic activity of extract against
Staphylococcus aureus with the zone of inhibition of 17 mm was measured. In Thin layer chromatography
among the three fractions of Rf value 0.03, 0.07, 0.11 respectively the second fraction alone possessed
antibacterial activity against Staphylococcus aureus with zone of inhibition of 17 mm. In column
chromatography the five fractions obtained were subjected to verification of antibacterial activity, in which
four of it possessed antibacterial characterization against Staphylococcus aureus. The isolated active
compound 2-Decyl-1-tetradecanol showed remarkable effect on multidrug resistance pathogens. Besides, the
presence of therapeutic importance, these compounds are useful in understanding the mechanism of diseases
with higher levels of cellular activation. The emerging antibiotic strain may be control with help of the plant
based drugs. In this study suggest the consumption of plant based drugs / plant nutrients may be improved the
defence mechanism of living organisms so we “let us stand for plant based drugs” for safer treatments.
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