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ABSTRACT

Euphorbia hirta is an annual broad-leaved herb and widely usérhdgional medicine to treat various ailments.
This herb was tested on the anti quorum sensing+@8) potentials in fresh (edible or maceratedhfe® and
acetone extractda biomonitor strairChromabacterium violaceum (ATCC 12472). The biomonitor strain has an
ability to produce purple pigment (violacein) undgs-control. The different parts Bf hirta extracts were then
subjected to preliminary phytochemical screeniningisstandard procedures and finally analyzed by Gas
Chromatography-Mass Spectrometry (GC-MS). Prelimyirszreening on fresh parts of this herb reveahted t
leaves exhibited the highest anti-QS activities alg C. violaceum. The results also exhibited the wide
variation in the anti-QS activities on whole plarflswers, stems, leaves and rootskofhirta from acetone
extraction. The highest anti-QS activities wererded by leaves and flowers extracts as the loafestinimum
QS inhibition concentration values (1.8906 mg/mérevindicated by both extracts respectively. Phgaucal
screening ofE. hirta extracts revealed the presence of carbohydraigds,| protein, flavonoids, alkaloids,
saponins, resins, steroids, acidic compounds, tanrglycosides, phenols and terpenoids. The qaastit
phytochemical assaygia GC-MS indicated that this herb rich with fatty d&i terpenoids and phenolic
compounds.
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1.0 INTRODUCTION

Euphorbia hirta is widely used as a traditional medicine herbllinhe tropical countries (Lobkt al., 2009). This
herb is categorized as anthropogenic herb whiotbimamonly seen occupying open waste spaces, roagdside
pathways, and as a weed of cultivation (Adedetpal., 2005). According to Upadhyagt al. (2010), different
parts ofE. hirta are used for curing various ailments. The aerdatspof the plant are harvested when in flower
during the summer and dried for later use. In Bast West Africa, extracts of the decoction of tlwavéring
plants are used in treatment of asthma and respjrafact infections (Johnsat al., 1999). The stem is used as
a treatment for asthma, bronchitis and variousrdtireg complaints. The whole plant is decocted ased in the
treatment of athlete's foot, dysentery, enterdig] skin conditions (Upadhyayal., 2010).

Recently, this herb is reported to show numerousrphcological properties such as analgesic, amétjzy
anxiolytic, sedative, anti-inflammatory activitiemhibitory action on platelet aggregation, antieggnicity
(Loh et al., 2009) and antioxidant (Basrehal., 2011). Beside<. hirta showed the antibacterial activities from
the whole plant and leaves towards certain bact&fgtochemical screening revealed that the whtdatp
consist of tannins, saponins, phenolics, flavonoidsdiac glycosides, anthraquinone and alkaloisle the
leaves have terpenes, tannins, alkaloids and f@idern(Oguekeet al., 2007; EI-Mahmood, 2009; Upadhyal
al., 2010). Thus, these findings suggested that sompapents oE. hirta extracts are active in the treatment of
various diseases and ailments.

Many pharmacognostical and pharmacological invastgs are carried out to identify new drugs ofiid new
lead structures for the development of novel theutip agents in the antibiotic treatments (Newreaal.,
2003). A promising approch to find new lead struetus to target bacterial cell-to-cell communicatio
commonly known as anti-quorum sensing, as the kEs@ntipathogenic drug treatment (Chogtcal., 2010).
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Quorum sensing (QS) is a widespread prokaryotieréeflular communication system based on the signal
molecules (autoinducers) relative to cell denswjiliiams et al., 2000). Compounds that interfere with the QS
system to attenuate bacterial pathogenicity amagdras anti-QS compounds (Abraheinal., 2011). Inhibition

of QS is therefore being considered as a new tdogedntimicrobial chemotherapy with the currenesguon
discovering non-toxic QS inhibitors from naturaliszes (Vatterret al., 2007).

In this context,E. hirta is the potential herb to identify new drugs or todfnew lead structures for the
development of new therapeutic agents in the aitireatments. However the studies on the arntingm
sensing as well as phytochemical constituents ffardint parts and whole plant & hirta are still limited.
Therefore, this study was undertaken to assegsatiemtial ofE. hirta as new therapeutic agents in the antibiotic
treatments.

2.0 MATERIALS & METHODS
2.1 Test bacteria

Chromabacterium violaceum (ATCC 12472) was used as a biomonitor strain enahti-quorum sensing assays.
The strain was obtained from ATCC: The Global BioreseuCenter, Manassas, Virginia (VA), USA. The
bacterium was shipped in the freeze dried formlépelThen the pellet was incubated in Nutrienttbr(NB;
Merck, Germany) at 30°C for 24 h. The bacteriunmtiwere streaked on Luria Bertani agar (LB agarnpfig
Aldrich, USA) and incubated for overnight at 30°Qhe isolated colony from each strain of bacteria fuather
inoculated in Luria Bertani broth (LB broth; Sigmddrich, USA) at 30°C for overnight with shaking.

2.2 Euphorbia hirta extracts

The test sample preparation procedures were damedicg to Ehsamet al. (2009) with modificationsFreshE.

hirta were collected and washed thoroughly two to thirees with running tap water and then with stewkter
followed with the separation of the plants into \ehplants and parts needed (flowers, stems, leaveégoots),
shade-dried for two weeks, powdered and finallydufse extraction. 300 g of powder of plants weraksxd
with 3000 ml of acetone (extract/solvent ratio 20 w/v) for seven to eight days at room temperatuite

frequent agitation. Following filtration of the aension through a Buckner funnel and Whatman fgeger #1,
the crude acetone extracts were evaporated inyretaporator at 40°C with 65 rpm. The crude extodttined
was then prepared for stock solution at a conceéotr@f 1000 mg/ml by diluting a 1000 mg of cruddract in
1 ml of 99.5% Dimethylsulfoxide (DMSO). The stoakion was then preserved at 4°C in airtight leotthtil

further used. This stock solution was further dituto a series of double dilutions with Mueller-tdim broth
(MHB) to produce several range of concentratioreded.

2.3 Preliminary screening of anti-QS from fresh parts of E. hirta

Preliminary screening of anti-QS from fresh paft&ohirta (flowers, stems, leaves and roots) were done based
on Adonizioet al., (2006) with modifications. The fresh samplessohirta in this assay were prepared in three
conditions, including whole washed parts, unwasheacerated parts and washed macerated parts. First
comparison was done to determine which part&.dfirta (flowers, stems, leaves and roots) presence ttie an
QS activity. The second comparison was carried anidentifying the anti-QS activity between wholada
macerated samples. The studies on the third cosgramwere implemented against the washed maceratkd a
unwashed macerated samples in order to recogrezeffiact of surface microbes and epiphylls towahdsanti-

QS activities. In this study, 5 ml of molten Sofbpr Agar (STA) (1.3 g agar, 2.0 g tryptone, 1.0 dgism
chloride, 200 mL deionised water) were seeded @@ uL of an overnight LB culture of. violaceum. This

was gently mixed and poured immediately over thdase of a solidified Luria Bertani agar (LBA; Sigm
Aldrich, USA) plate as an overlay. The whole waslpagts (70% ethanol-washed), unwashed macerated and
washed macerated parts were directly placed ordoirtbculated LBA plates. These agar plates wera the
incubated at 30°C for overnight. The ability Bf hirta parts in inhibiting microbial growth was detected
observing the ring of turbid or creamy ring of \alsells around the samples (known as “halo”). Laisgurple
pigment a<C. violaceum is indicative of QS inhibition.
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2.4 Bioassays for anti-QS of E. hirta extracts

Anti-QS fromE. hirta extracts (whole plants, flowers, stems, leaves rants) were determineda agar well
diffusion method according to Yeo and Tham (201ithwnodifications. The concentrations of extraested
were begun with 1000 mg/ml for screening and th&h several concentrations of extracts ranging f&fifl to
1.8906 mg/ml (to determine minimum QS inhibitionues). In this study, five millimeters of molten SWere
seeded with 10QL of an overnight LB culture of. violaceum. This was gently mixed and poured immediately
over the surface of a solidified LBA plate as aentay. Wells of 5 mm diameter and 5 mm depth weaglenin
the solidified agar using a sterile borer. AboutpdQf test samples at different concentrationsendispensed
into the wells and allowed to stand about 15 misuier pre-diffusion of samples. As control, 10 Ifl o
chloramphenicol at a concentration of 5 mg/ml (pesicontrol) and 99.5% of DMSO (negative contraBre
also loaded into respective wells for each agaeplarhe plates were then incubated at 37°C fdra2ds. The
sensitivity of the test bacteria to the extractsemgetermined by measuring the diameters of the QS
inhibition surrounding the wells in millimeter (mmfhe values of minimum QS inhibition concentratfoom
each part oE. hirta extracts were recorded by monitoring the firstaaniration tested values that showed no
zone of QS inhibition. All the tests were performiediuplicate.

25 Phytochemical screening via standard procedures

Phytochemical screening was carried out accordintpe standard procedures described by Manjarsakli
(2010) and Tiwaret al. (2011) in order to identify the constituents preésa acetone extract &. hirta parts and
whole plants. Roughly, all the extracts was testdti the 16 types of phytochemical screening testely
carbohydrates, proteins, lipids, flavonoids, all@dp saponins, pholabatannins, resins, sterolspidie acidic
compounds, tannins, glycosides, anthraguinonesngdéieand terpenoids analysis. The present of those
phytochemical was identified through the observatd appearance or color changes of certain soisitagter
mixed withE. hirta extracts (whole plants, flowers, stems, leavesrants).

2.6 Phytochemical analysisvia GC-MS

GC-MS technique was used in this study to iderttiy phytocomponents present in the extract. Eivhirta
extracts (whole plants, flowers, stems, leaves @uds) were sent to Chromlab (M) Sdn. Bhd., Selango
Malaysia for analysis. GC-MS analysis of those aots was performed using a Varian CP 2800 & 1200 L
Quadrupole MS/MS equipped with Factor Four: Capilleolumn (VF - 5 ms, 30 m, 0.25 mm, 0.25 pm) and
pure hydrogen was used as the carrier gas at dacoriw rate of 1ml/min. An injection volume ofikwas
employed with split ratio of 50:1 and the injectamperature was 280°C. The oven temperature was
programmed from 50°C (isothermal for 1 min), withiacrease of 10°C /min to 180°C, then 20°C/ midieg

with a 20 min isothermal at 300°C. Total GC runniimge was 40 min.

2.7 Satistical analysis

There was no statistical test on preliminary sdregmof anti-QS from fresh parts &. hirta as the “halo”
formation were identified as absent (-), presehtofthighly present (++). The data for bioassagpmii-QS were
analyzed by simple arithmetic means and standarititans (n = 2) of the extracts. No other statatitest was
applied for the phytochemical studies to show digance since the extracts were either positiveegative.
Interpretation of mass spectrum GC-MS was conduagidg the database of National Institute Standend
Technique (NIST) having more than 62,000 pattefine spectrum of the unknown component was compared
with the spectrum of the known components storedha NIST library. The name and molecular weight
component of the test material was ascertained. rEleive percentage amount of each component was
calculated by comparing its average peak areaettotial areas.

3.0 RESULTS

According to the preliminary screening of anti-Q&aj fresh leaves d. hirta exhibited the highest anti-QS
activities as the ‘halo’ formation present in waslwehole leaves. In addition, the ‘halo’ formatioigtily present
in unwashed and washed leaves. Fresh floweEs birta indicated the second highest in the anti-QS dgtivi
This part showed no ‘halo’ formation on washed wh@ibwers but exhibited highly of halo’ formation i
unwashed and washed flowers. Fresh stems andinglitated similar anti-QS activities which negatiesults

78



Journal of Natural Sciences Research www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) lL,i,!
Vol.4, No.3, 2014 IIS E

on washed whole samples but positive on unwashgavashed macerated samples subsequerdhi€ 1).

Based on the results from bioassays of anti-QSjelea@xtract showed the highest anti-QS activiteshe
screening results indicated the biggest zone ofm@®Bition (22.50 + 0.71 mm). Whilst, roots extra&xhibited
the lowest QS inhibition as the result was 18.50721 mm. Generalh\g. hirta extracts indicated certain values
of the minimum QS inhibition concentration. Thelgt anti-QS activities were recorded by leavesflmeers
extracts as the lowest of minimum QS inhibition @amtration values (1.8906 mg/ml) were indicatedbbth
extracts respectively. Meanwhile, the lowest arfli-&tivities were indicated by stems and rootsaesdras the
highest minimum QS inhibition concentration val@é$625 mg/ml) was recorded among the extrakable 2).

Mostly, the results of phytochemical screening wagsitive to allE. hirta extracts (whole plants, flowers, stems,
leaves and roots). However, all the crude extracEs hirta gave negative results on pholabatannins test.styhil
the negative result on sterols can be shown oneftswstems and leaves crude extracts. Besides;rtide
extracts of stems and roots gave negative resalsthraquinoneT@ble 3).

Generally, the compounds identified in whole plaassact were 109 compounds. Total compounds dmtant
leaves and flowers were 105 and 95 compounds rigplyc Whilst, roots and stems extracts were aficaiid

33 compounds recorded subsequently. Leaves extradtd1 major compounds detected. Whilst, stema&st
had eight major compounds. Whole plants and floweacts had seven major compounds respectively.
Meanwhile, roots extracts had only five major connpas identified Table 4).

4.0 DISCUSSION

Preliminary screening was implemented to determwhether the anti-QS compounds were actually froen th
plants themselves or from the epiphyll microorgarss Thus, the ethanol washed plants materials were
compared with unwashed, by placing whole and magbladts directly onto a prepared. violaceum.
Preliminary screening oE. hirta from fresh parts indicated that flowers, stemsyvés and roots had the
potential as anti-QS agents. AmoBghirta parts tested, fresh leavesmfhirta exhibited the highest anti-QS
activities as the ‘halo’ formation present in ainclition tested (whole washed parts, unwashed ratzkparts
and washed macerated parts). The presence of &naefvity in washed whole leaves indicated thatséh
compounds also secreted on the leaves surfacesmparison between whole and mashed plant materials
revealed anti-QS activity major showed in crusmplaaterial. Basically, there was no much diffeeit anti-

QS activity was observed in ethanol-washed and shed plants materials. Therefore, there was natedfie
surface microbes and epiphylls towards the anta@#vities from fresh parts &. hirta.

The screening of QS inhibition frof hirta extracts at 1000 mg/ml indicated that kbaves extract showed the
highest anti-QS activitieamong the other parts. However, the zone of QSitin from all extracts was not
really differed. Since thE. hirta extracts were effective at inhibiting QS usiBgviolaceum as biomonitor strain,
it might be clarified that the responsible compauim this herb have multiple or broad-spectruma&eThe
determination of minimum QS inhibition concentratimwardsE. hirta extracts by using. violaceum was the
interesting idea Minimum QS inhibition values of certain natural qooounds are very important in
determination of the dosage and frequency admatistr of those anti-QS agent. Basically, Bllhirta extracts
indicated certain values of the minimum QS inhdticoncentrationThe highest anti-QS activities were
recorded by leaves and flowers extracts as the dbwk minimum QS inhibition concentration valuegre
indicated by both extracts. Previous study inditateat, the extracts showed positive result on itenand
phenolic compounds. Adonizio (2008) reported thaksé secondary metabolites act as natural antigesta
Thus, the abundant of those compounds might bestigon on the highest anti-QS activities.

The treatment oE. hirta againstC. violaceum indicated the effectiveness of anti-QS activiti€se present of
abundant phytochemicals in this herb with well knoantibiotic properties could also potentially psanti-
pathogenic too. Packiavathgt al., (2011) reported, such the anti-pathogenic compsutinl contrast to
antibacterial compounds, neither kill bacteria stop their growth and are assumed to not resulthe
development of resistant strains. Instead, thesgpoands attenuate the expression of the genesnsbpfor
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pathogenesis by interfering with bacterial commatiam system like the quorum sensing activitie®vitus
reports indicated the limited study on the spegifiytochemicals that responsible as the naturaiceswof the
anti-QS agents. According to Adonizio (2008), mafgnts or herb exhibited the anti-QS activitieg [lsum
sativum (pea),Allium sativum (garlic) andDaucus carota (carrot). Some fractionation of those crude extract
was attempted; however, no active compounds wergidelited. Generally, most phytochemicals investigat
from herbs which act as anti-QS agents like vamnifuranones, and ellagitannins belong to the plieno
compounds (Adonizio, 2008; Abrahaatnal., 2011).

Based on this study, it showed that the phenoliopmunds present in this herb like; phenol, 1,2 3zbeaetriol,
3-Methylpyridazine and 2-Furancarbohaldehyde, Shyigbasically in the moderate values. The podtisl of
synergistic or additive effects among those compsumight contribute to the highest anti-QS acitin this
herb as successfully reported throughout this stBegides, the other phytochemicals such as faitysaand
terpenoids could be the potential as natural ssurck anti-QS agents. Thus, the presence of those
phytochemicals especially phenolic compounds inditdhe interaction between anti-QS and phytochalsic
properties of this herb.

50 CONCLUSION

The purple pigmentation and its inhibition @ violaceum provided a readily and easily observable phenotype
that simplified and facilitated screening for Q%ibition. However, it admittedly only provides gitative
results and does not give much insight as to thieeachemical compounds. The biomonitor stranvjolaceum)
was chosen here for ease of screening but it daes lmitations as a model organism and furtherkweill
need specific study of activity against concretthplagical microorganisms that report on clearlyirkd QS-
dependent virulence traits.
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Table 1 Preliminary screening of anti-QS f&r hirta parts

Euphorbia hirta parts Anti quorum sensing effects (a “halo”; clear zofi&& inhibition)

Washed whole samples  Unwashed macerated Washed macerated

samples samples

Flowers g +4° ++
Stems - + +
Leaves ® ++ ++
Roots - + +

*Halo” formation absent; ”Halo” formation present; “’Halo” formation highly present

Table 2: Bioassays for anti-QS Bfhirta extractsvia agar well diffusion method

Concentration Zone of QS inhibition (mm)
of E. hirta Whole plant Flowers Stems Leaves Roots

extracts (mg/ml)

1000.00 22.00 £0.00 20.50 £0.71 19.00 £ 0.00 226.71 18.50 £ 0.71
500.00 20.50+0.71 18.50 £ 0.71 17.50+£0.71 2a.5071 17.00 £ 0.00
250.00 18.00 £ 0.00 15.50 £ 0.71 14.00 +£ 0.00 18.8071 12.50£0.71
125.00 16.50 £ 0.71 1450 £0.71 12.50 £0.71 1%£000 11.00 + 0.00
62.50 15.00 £ 0.00 11.00 + 0.00 11.50+0.71 155071 8.50+0.71
31.25 12.50£0.71 9.50+0.71 7.50+0.71 13.@oad 7.00 + 0.00
15.125 9.00+1.41 7.50+0.71 6.50 + 0.71 9.0044.1 6.00 + 0.00
7.5625 8.00+1.41 7.00 + 0.00 - 7.50+2.41 -
3.7813 - 6.00 + 0.00 - 6.50+0.71 -
1.8906 - - - - -

c5 33.00 £ 0.00 33.00 £ 0.00 33.00 £ 0.00 33.00 0.0 33.00 +0.00

C5 = Chloramphenicol (5 mg/mf}: = No zone of QS inhibition
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Table 3 : Phytochemical screeningtothirta extracts

Phytochemical Whole plants Flowers Stems Leaves Roots
Carbohydrates + + + + +
Protein + + + + +
Lipid + + + + +
Flavonoids + + + + +
Alkaloids + + + + +
Saponins + + + + +
Pholabatannins - - - - -
Resins + + + + +
Sterols + - - - +
Steroids + + + + +
Acidic compounds + + + + +
Tannins + + + + +
Glycosides + + + + +
Anthraquinone + + - + -
Phenols + + + + +
Terpenoids + + + + +

* Phytochemical exist;Phytochemical not exist
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Table 4: GC-MS data frofa. hirta extracts

E. hirta Compounds RT Major compound$ Molecular Peak

parts Identified (min) 2 Formula  Area (%)
Whole 109 21.619 &-Sitosterol 26500 2.8900
plants 22.272  Lupeol GHs0 2.8813
21.638 a-Amyrin GoHs00 2.1750

14.080 3,7,11,15-Tetramethyl-2-hexadecen-1-ol ,HGO 1.8190

15.379 n-Hexadecanoic acid 1663,0, 1.2500

21.575 9,19-Cyclolanost-24-en-3-ol, (34)- 3050 1.1360

16.457 9,12,15-Octadecatrienoic acid, (Z,Z,2) 18Hz00, 1.0800

Flowers 95 15.743 n-Hexadecanoic acid 168350, 11.8127
16.770 9,12,15-Octadecatrienoic acid, (Z,Z,2) 18Hz00, 6.7283

22.272 Lupeol GHs50 3.6690

21.619 &-Sitosterol fHs0 3.2280

16.824 Octadecanoic acid 18360, 2.9914

22.186 9,19-Cyclolanost-24-en-3-ol, acetate, (34) 3gH§&0 2.2400

16.776 Cyclopropaneoctanoic acid, 2-[[2-[(2€,,H3:0- 1.9700

ethylcyclopropyl)methyl]cyclopropylimeth
yl]-, methyl ester

Stems 33 15.649 Undecanoic acid 118250, 4.1290
15.670 n-Hexadecanoic acid 1683,0, 3.4540

16.651 10-Undecyn-1-ol H,0 3.2080

16.728 9,12,15-Octadecatrienoic acid, (Z,Z,2) 18Hz00, 3.0030

15.748 Tetradecanoic acid 1488250, 2.1660

16.710 cis,cis,cis-7,10,13-Hexadecatrienal 16HG0 1.6300

16.633 9,12-Octadecadienoic acid (Z,2) 1830, 1.2840

22.273 9,19-Cycloergost-24(28)-en-3-ol, 4,14250H5,0 1.2700

dimethyl-, acetate, (34,4a,5a)
Leaves 105 16.819 9,12,15-Octadecatrienoic acid, methgigH3,0, 4.6758
ester, (Z,2,2)

15.813 n-Hexadecanoic acid 1683,0, 2.8122

16.859 Octadecanoic acid 18360, 2.6869

14,573 3,7,11,15-Tetramethyl-2-hexadecen-1-ol ,HGO 2.2490

16.388 Phytol GH40 1.8081

22.264 Lupeol GoH50 1.6550

4.015 Phenol &0 1.6510

16.623 9,12,15-Octadecatrienoic acid, (Z,Z,2) 18Hz00, 1.5970

21.625 a-Sitosterol pazne 1.4240

22.179 9,19-Cyclolanost-24-en-3-ol, acetate, (34) 3gH§&0 1.1440

16.823 11,14,17-Eicosatrienoic acid, methyl ester ,;HEO, 1.1300

Roots 79 16.691 9,12,15-Octadecatrienoic acid, (Z,Z,2) 18HG0O> 3.6100
16.756 Octadecanoic acid 18360, 2.0630

15.697 n-Hexadecanoic acid 1683,0, 1.8240

22.317 Lupeol GHs0 1.4200

15.698 n-Decanoic acid 16H2,0, 1.3000

#Retention time (min)
®The major compounds having 90% comparison withrctivepounds in the NIST library
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