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ABSTRACT

n-hexadecanoic acid ( Palmitic acid) was isolatednf Canthium parviflorum leaves extract. The iseda
compound was characterized by FTIR and MS. [uartthe antimicrobial activity of ethanolic extraof C.
parviflorum leaves was screened against Gram-riegdbacteria (Escherichia coli), Gram-positive bada
(Staphylococcus aureus and Bacillus subtilis), amyi (Candida albicans).
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INTRODUCTION

Canthium parviflorum (Syn.: Canthium coromandeifyRubiaceae family) is a bushy thorny herb, reatf
India, found mainly in coast of the coramandgjia of India. Different parts of this plant likedf, bark, stem,
fruits, root and even whole plant have been usetlite various diseases by tribal people. Tradifigrroots are
used for snake bite when taken along with milk [The leaves and fruits are edible, astringeit effiective
against cough and indigestion. The leaves were t@ediound healing and diuretic activity in anim§®y and
gastrointestinal disorders like diarrhoea and dpasbn [3]. The root and leaves were used asetltjrdiarrhoea,
strangury, fever, leucorrhoea and intestinal wanrohildren [4]. The bark is made into paste aleitly turmeric
and lime and applied on the forehead to cure hdéedacThe whole plant is used against diabetestrals high
blood pressure; reduce unwanted fats in the badyas a blood purifierC.parviflorumleaves have been reported
to exhibit significant antimicrobial and anti — HR&ttivity[5], hypocholesterolaemic activity [6], arhypoglycemic
activity, Wound healing and diuretic activitiestiaridant properties, antibacterial activity[7]. i§tpaper describes
the isolation and structural determination of ndwecanoic acid and to investigate the antimicroadaivity of
C.parviflorum plant extract against bacteri&téphylococcus aureu&scherichia coliand Bacillus subtili$ and
fungi (Candida albicank

EXPERIMENTAL SECTION

Plant materials
Leaves of C. parviflorum were collected from Madurai District, Tamil Naduring the month of June - August
2016.

Preparation of plant extracts

The collected leaf materials were washed astthde dried at room temperature. The dried leavag w
macerated to coarse powder using tissue blendmutAlkg of air dried powder was successively e€kéchthrough
hot extraction process by using Soxhlet apparatsisag chronologically with 6L of solvents in measing order of
polarity index viz., petroleum ether (40-60 gradm)d chloroform, methanol and water for 72 houkext, the
extracts were filtered and the filtrates were dusthg rotaevaporator to get dried crude fracti@xalacts.
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Extraction and | solation

500g of powdered leaves was extracted by soxhlea@®r used 1000ml of methanol and yield 90g ofhaeol
crude extract. Split method of separation was atbpthe n- hexane was directly added to crude methextract
and was vigorous stirring before filtration and fiigate are all n-hexane soluble portion, whishthe n-hexane
fraction while the residue was allowed to dry amadne method was repeated with ethyl acetate, nnbutnd
finally the residue obtained is methanol fractibhhexane, ethyl acetate, n — butanol and methaaotiéns were
obtained and were concentrated at 800n hot air sterilizing cabinet. 100 ml burette wased as a Column with
509 of silica gel as a stationary phase while neobihase was petroleum ether 100% followed by %ib it
petroleum ether and ethyl acetate as eluting salvéhe column was parked by wet parking methoiraparking
was allowed overnight with 3g of concentrated etigétate fraction was dissolved in pet ether smiutind soaked
with cotton wool was placed on top of silica getlie column. Between the cotton and the top afasifjel there was
disc made of filter paper and the bottom of theuool there was also another cotton wool. 2.5 minpieute each
were collected in collection bottles range frorto1560. The column fraction’s profiles were monidrby TLC to
confirming the similarities of elutes based ontiknber and color of the spot.

Thin Layer Chromatography

Commercially pre-coated TLC silica gel plate wasdua line was drawn with a pencil 2cm at the bottom one
end of the plate. The sample were dissolved fie lthyl acetate solution and was spotted ontieedrawn on the
plate by capillary tube and then allowed to dryeTdry plates were placed into the chroma tank @oeda(9:1)
ratio of chloroform and methanol, the tank was cetle The solvent rose up on the plate by capiltatjon, when
the solvent front was just about 2cm to the upmpet @ the plate, the plate was removed and a lias erawn to
mark the position of the solvent front. The platese allowed to dry and thespots were developespbgad with
5% H,SQ, as spraying reagent. The Rf value of the spote werasured using meter rule.

Infrared Spectra: Infrared spectra were recorded on a Perkin-EImetRFiype 1650 spectrophotometerwave
number region 400-4000 ¢Mm

Deter mination of Antimicrobial Activity
The antimicrobial activity was performed by agap @late method.

Preparation of plant extracts solutions for antimicrobial activity

The dried plant extracts were weighed (10mg/ml) disdolved in sterile distilled to prepare appraf&idilution to
get required concentrations of aboutub@50ug), 10Ql (100ug) and 15@l (150ug). They were kept under
refrigerated condition unless they were used ferekperiment.

Microorganisms
Staphylococcus aureu&ram positive),Escherichia coli(Gram negative) an®acillus subtilis(Gram positive)
were the microorganisms used..

Antimicrobial assay

Antibiogram was done by disc diffusion method [8]ng plant extracts. Petri plates were preparegdaying 30

ml of NA /PDA medium for bacteria/fungi. The tesganism was inoculated on solidified agar platéhiite help

of micropipette and spread and allowed to dry fér rhints. The surfaces of media were inoculated with
bacteria/fungi from a broth culture. A sterile cottswab is dipped into a standardized bacterialgifuest
suspension and used to evenly inoculate the estirtace of the Nutrient agar/PDA plate. Brieflypdnlums
containingStaphylococcus aureugscherichia coliand Bacillus subtiliswere spread on Nutrient agar plates for
bacteria andCandida albicansvas spread on potato dextrose agar for fungusnstralsing sterile forceps, the
sterile filter papers (6 mm diameter) containing thude extracts (5 100 ul and 150ul) were laid down on the
surface of inoculated agar plate. The plates werekiated at 3T for 24 h for the bacteria and at room temperature
(30+£1)°C for 24-48 hr. for yeasts strains. Each sampletested in triplicate.

M easurement of zone of inhibition
The antimicrobial potential of test compounds waeeermined on the basis of mean diameter of zormehdsition
around the disc in millimeters. The zones of intidipi of the tested microorganisms by the extraasevwmeasured
using a millimeter scale.

RESULTSAND DISCUSSION

White powder, mp: 62-64C. Molecular Formula: GHs,0,. It was identified as an organic acid by the Baenml

Blue test which showed yellow. IR (KBr, én: 2954 crit(-OH), 1703 crit(-C=0), 2919, 2860 cth (CH:CH,),
720cm'[ (CH,)n, re4].Mass Spectrum m/z (rel. int.): 256 [NiT1eH3.0,), 239,213, 157, 129, 115, 143, 129, 115,
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97, 83, 73, 60 and 43 . The base peak has m/z 4&hveliggested the presence of oxalium ion thaketsries;
carboxylic acid, etc may be present. The most abnoindeaks are ah/z= 43, 60 and 73 in the lower molecular
weight range, but the molecular ion is clearly atamt, and there are ions representing fragmentatietween
methylene groups of the form [HOOC(QK" from m/z= 115 to 255. An ion an/z= 239 ([M-17]) presumably
reflectrandss on&A” from tie carsbyt Lroap origicen."
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Figure 1: Mass Spectrum of n-hexadecanoic acid

Ethanolic extract ofCanthium parviflorumwas screened against 1 Gram-negative bactBsahgérichia coli) 2
Gram-positive bacteriéSaphylococcus aurewsdBacillus subtili, and fungi Candida albicanswere evaluated
using the standard agar disc diffusion method. dike diffusion method is used to detect the antiofi@l activity
of plant extract. The solidified Nutrient agar plsitwere swapped with the test organism and the leamyere
impregnated. After the incubation the zone was nrealk The antimicrobial activity of plant extragtas detected
by the indication of zone around the disc. Tihevitro antimicrobial activity of theCanthium parviflorunleaves
extract against these bacteria and fungi were w@tiakly assessed by the presence of inhibitioregarpresented in
the photographi€igure?2.

Si. auerus

B. subtilis C. albicans

Figure2: Antimicrobial activity of C. Pariviflorum leaves extract
E. coliandSt. aueruswhich already known to be multi-resistant to liatiics, were resistant to tested plant extract.

The mean inhibition zone @anthium parviflorumeaves extract was 2 + 0. 03 mm for 805 + 0.04 mm for 100
ul, 8 + 0.06 mm for 15Ql for E. coli. The mean inhibition zone @anthium parvifloruneaves extract was 4 +
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0.02 mm for 5Qul, 6 + 0.04 mm for 10Qu, 9 £ 0.05 mm for 15@l for St. auerusThe result showed that the spores
form B. subtilis which more resistant to environmental conditiohan any other tested bacteria was the best-
inhibited microorganism with a mean inhibition zasfe3 + 0.03 mm for 5@, 5 + 0.04 mm for 10@u, 8 + 0.06mm

for 150 ul by Canthium parviflorumeaves extract. In additiolg. albicanswas strongly influenced with a mean
inhibition zone of 4 + 0.03 mm for 140, 6 + 0.04mm for 15Ql by Canthium parviflorunextract (Table 1). This
result is very interesting becausedlbicanshas been the most extensively studied pathogeantifungal resistance
because of their morbidity and mortality associatéti infections in immune compromised patients.

Table1l: Antimicrobial activity of Canthium parviflorum extract

Plant extract Staphylococcuauerus | Bacillus subtilis| Escherchia coli| Candida albicans
(mm) (mm) (mm) (mm)
50pl 4 +0.02 3+0.03 2+0.03
100ul 6 +0.04 5+0.04 5+0.04 4 +0.03
150pl 9+0.05 8 +0.06 8 +0.06 6 +0.04

Values were expressed as Mean +SD.

Results of this study demonstrated that the gragainee bacteria were more resistant to the plaftaek than
gram-positive bacteria such 8& auerugxhibited more resistant th&n subtilis Because lipopolysaccharide (LPS)
layer of gram- negative bacteria in outer membizanee a high hydrophobicity which acts as a strozmgneability
barrier against hydrophobic molecules [9]. Hydrdgbomolecules can pass through cell wall of grarsipee
bacteria easier than the gram- negative bactegause cell wall of the gram- positive bacteria aorgd only
peptidoglycan [10]. These consequences confirmexdt the antimicrobial effects o€anthium parviflorum
constituents are dependent on their hydrophobidityalbicansand other species of Candida causing candidiasis
and invades different area of the human body cgusirtaneous, mucataneous are increasingly impodiaatise
throughout the world due to the fails that they fieguently opportunistic pathogen in AIDS patiast stated by
Cowan (1999) [11]. The cell walls of fungi are wmgand essential for their survival. Hence wholk ck C.
albicans screened to identify inhibitor of fungal cell walynthesis and assembly based on osmotic suppdrt an
morphological character of the cell. Damage todsk wall component by any cell wall active agernlf lyses the

cell [12]. The Canthium parviflorumleaf extract revealed zone of inhibition agai@istalbicans.The suggested
mode of action o€Canthium parviflorumeaf extract due to the active compounds is pegsg®smotic changes

CONCLUSION

n-hexadecanoic acid is isolated and charactetigellR and Mass spectra. Further analysis revesldktract of
Canthium parviflorumleaves were significantly effective against bottang-positive, gram-negative and fungi
organisms. The leaves @anthium parviflorumis a newly discovered potential source of natargimicrobial
compounds. This report demonstrates for the fins¢ that Canthium parvifloruminhibits the growth of different
pathogens that can cause health problémaiminary phytochemical screening of the extsiwiwed the presence
of flavonoids, glycosides, phenols and tannins. $ymergistic effect of plant extract against resistoacteria and
fungi leads to new choices for the treatment okdtibus diseaseddowever, further studies are needed to
understand the origin of this activity. Particwarnajor constituents of the leaves need to beyagadl
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