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ABSTRACT

Curcuma longds a major spice crop grown abundantly in India atieer tropical countries. Its major constituent is
curcumin which gives turmeric its unique aromaydlaand medicinal properties. The present studyedirat
comparing then vitro antimicrobial activity of two varieties of turmerithe PTS and Erode variety and to screen
the phytochemicals present in turmeric leaves. Giam positive and Gram negative bacteria nanSsyratia
marcesens, Escherichia coli, Bacillus subtilis, i€lkiella pneumoniae, Streptococcus pyrogam$Staphylococcus
aureus were subjected to test the antimicrobial activatpng with two fungi namelyCandida albicas and
Aspergillus niger The ethanolic and methanolic extracts of rhizoraed leaves were subjected to microbial
susceptibility assays using agar well diffusion moett Phytochemical screening of two leaf varieties done to
test the presence of phytochemicals responsibléhioantimicrobial potential of leaves Gflonga. The results of
the present study revealed that both ethanol aridanel extracts showed antimicrobial activity oizdme and leaf
extracts. The rhizome extracts showed high infubitboverE.coli, S.pyrogens, B.subtiland C.albicans.The leaf
extracts possessed antimicrobial potential aga$hglyrogens, B.subtili@nd C.albicans The phytochemical
screening of leaf extracts showed the presencdawérioids, cardiac glycosides and phenols in bbth leaf
varieties. The present study indicated the antivhial property of turmeric leaves which can also used for
therapeutic purposes along with other medicinattglaAmong the two varieties tested, the Erodeetyarivas found
superior in its antimicrobial potential.

Keywords: Antibacterial activity, zone of inhibition, turrmer methanol extract.

INTRODUCTION

According to World Health Organization medicinalpis would be the best source to obtain a varietyrags.
About 80% of individuals from developed countriese uraditional medicine, which has compounds ddrivem
medicinal plants [1]. Therefore, such plants shdgdnvestigated to better understand their prasrsafety and
efficiency. Various medicinal plants have been uledyears in daily life to treat disease all ovkee world [2].
They have been used as a source of potent and fubwdengs [3]. There has been a revival of inteiiasherbal
medicines. This is due to increased awarenessedfrttited ability of synthetic pharmaceutical protkito control
major diseases and the need to discover new malestilictures as lead compounds from the plantdang[4].
This worldwide interest in medicinal plants refiececognition of the validity of many traditiondhiens regarding
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the value of natural products in health care. IHgdrbal products are suitable for treating a widegeaof infections
and diseases [6].

Plants are rich in a wide variety of secondary inelite such as tannins, terpenoids, alkaloids,feEvénoids which
have been proveishvitro to have anti microbial properties. The use of pkadracts and phytochemicals, both with
known antimicrobial properties, can be of greahgigance in therapeutic treatments [7]. In thet k@sv years, a
number of studies have been conducted in differenntries to prove such efficiency.

India has a rich history of using plants for mewiati purposes. TurmericC(rcuma longal.) is a medicinal plant
extensively used in Ayurvedha, Unani and Siddhaiore&l as home remedy for various diseasgslonga L,
botanically related to ginger belongs to the Zieg#reae family[8] is a perennial plant having arsktem with
large oblong leaves and bears ovate, pyriform @raprhizomes, which are often branched and brdwpélow in
colour. Turmeric rhizome is used as a food additsgce), preservative and colouring agent [9] siaA countries,
including China and South East Asia. It is alsosidered as auspicious and is a part of religiousls. In old
Hindu medicine, it is extensively used for the tneent of sprains and swelling caused by injuryrdoent times,
traditional Indian medicine uses turmeric powdaer tlee treatment of biliary disorders, anorexia,year cough,
diabetic wounds, hepatic disorders, rheumatismsamgsitis.VVarious sesquiterpenes and curcuminoids have been
isolated from the rhizome @&. longa attributing a wide array of biological activitissch as antioxidaftO] anti-
inflammatory [11] wound healing [12], anticanceB]&and antibacterial activity [14].

Being the world’s largest manufacturer of turmetiedia produces tones of turmeric plants every .yddre

rhizomes are mostly used and leaves are not giaen @he leaves of turmeric, known as Haldi lesaresused in
Indian and Malaysian cookery as both fresh anddelgidracted form. It is also a good colouring agemd a basic
ingredient in curry powders and are purported tpriwe digestion and reduce gas and bloating.

Many species oCurcumaare traditionally used for their medicinal propesti Antifungal, antibacterial and anti
inflammatory activity has been reported for spesigsh a<C.longa, C.zedoria, C.aromatica and C.amdtla]. The
pharmacology o€.longawas studied by Ammoaet al, (1991) [16] in detail.

The present study aimed in comparing the antimietdrctivity of turmeric leaves and rhizomes of twarieties
cultivated in Tamil Nadu, India namely the Erodeiety and PTS Variety commonly called as Andra teria and
to screen the phytochemical constituents presetioth varieties which imparts the antimicrobial guutal. The
PTS variety is a hybrid variety from Paradeep Tuim8tation and is a famous cultivar of Andra Pside/hich is
now preferred by most farmers for its high yieldlats high tolerance to disease and pest attack gwaugh its
curcumin content is less when compared to ErodeetyarThe Erode variety is native to Tamil Nadu dadca
popular variety because of its high curcumin conteer other varieties.

MATERIALS AND METHODS

Collection of Plant Material: The two plant materials were collected from theicadtural gardens of Erode
district, Tamil Nadu. The plants were brought te thboratory and leaves and rhizomes were sepaaatbevashed
thoroughly in running tap water to clean the adigesand particles and then rinsed in distilled watkade dried,
coarsely powdered and stored in air tight contaifi@r further use.

Preparation of Leaf Extracts: Ten grams of each turmeric leaf variety were ptda the Soxhlet apparatus and the
extracts were taken after 18 hours using ethandlmathanol as solvents. It was further concentratedotary
evaporator and stored at 4°C until use. The leafpées were also dried, powdered and stored foroamgmical
screening.

Preparation of Rhizome Extracts: The rhizomes were descaled and cut into small piaoé crushed in a mortar
and pestle. Ten grams of each rhizome sample va&entin separate containers and 10 ml of 95% stdwsare
added and kept in a rotary shaker for 24 hours. eiteacts were filtered using a Whatmann No 1ffitiaper and
the extracts were stored inGuntil use.

Microbial samples: The bacterial and fungal culturegere obtained from the microbial type culture octilen
(MTCC) of Institute of Microbial Technology (IMTECHChandigarh, India for the present study. Micgamisms

213
Pelagia Research Library



R. Arutselvi et al Asian J. Plant Sci. Res,, 2012, 2 (2): 212-219

used wereSerratia marcesen@MTCC97), Escherichia col(MTCC433) Bacillus subtilisqMTCC121) Klebshiella
pneumoniae (MTCC3384), Streptococcus pyrogenMTCC442) and Staphylococcus aureugMTCC 96),
Aspergillus nigefMTCC 281) andCandida albicangMTCC 183). They were subcultured in recommendedlim
purchased from Hi-Media, India private Ltd, Mumbaid stored in 4°C for further use.

Culture media and antibiotics Mueller-Hinton agar media (Hi Media laboratoriédumbai) was used for the
growth of bacterial cultures and for fungi, Sabagralextrose agar was used. Gentamycin was uséxe asandard
antibiotic and Fluconazole was used for fungi.

Screening for Antibacterial Activity: Antibacterial activity of all leaf and rhizome eatts was tested by agar well
diffusion method [17]. The culture plates were @re by pouring 20 ml of Mueller-Hinton agar mediimto
sterile petri plates. The test bacteria were th@abbed over the agar media using sterile cottorbsvta get
uniform distribution of the bacterial cultures. 5ndiameter wells were made using sterile cork borée wells
were filled with the sample extracts. A sterileibiatic disc was placed on another end. For eadtebial strain,
Gentamycin served as positive control and negativerols were maintained where ethanol and methalnoke was
used instead of the extract. The anti bacterialyaptates were then incubated inG7or 24 hours. The diameter of
the zone of inhibition around each well was takem aneasure of antibacterial activity.

Screening for Antifungal Activity: To evaluate the antifungal activity, sterile agkatgs were used according to
disc diffusion assay. Activated fungal culturesSmbouraud broth were adjusted to 1 & df/m as per McFarland
standard. Sterile filter paper discs (5 mm dian)etere impregnated with leaf and rhizome extratte discs were
placed in fungal seeded plates and incubated & 2&° 48-72 hours. Fluconazole (10 mg/disc) wasdusg a
control.

Minimum Inhibition Concentration (MIC) of the Extra ct: The MIC was defined as the lowest concentration
that completely inhibited the growth of microorgams for 24 hours. The MIC of the extracts was dasiag the
agar well diffusion technique. Two fold dilutionrees of each extract was prepared to achieve aedsitiy
concentration range of 200 to 12.5% (V/V). A 0.5mlume of each solution was added ascetically inéowells of
Mueller Hinton agar plates that were already inated with standardized bacterial isolates @0/ml). The plates
were incubated at 3T for 24/hours. MIC was calculated as the lowssicentration at which a clear zone of
inhibition was observed.

Screening of Phytochemicals:The turmeric leaf extracts were screened for thesgmce of phytochemical
constituents which may be the reason for the aotohial properties o€.longaleaves. The methods followed were
slightly modified methods of Swadhini et al (20118] and Pathak et al (2011) [19].

Test for Alkaloids: 0.5 g of leaf extract was dissolved in 5 ml &f%IHCI in steam bath. To 1 ml of this, 6 drops of
Dragenorff's reagent was added; Precipitate orditsbindicated the presence of alkaloids.

Test for Flavanoid: To 1 ml of leaf extract, 5 ml of diluted ammonias added followed by conc. Sulphuric acid.
Appearance of yellow colour indicates the presaridavanoids.

Test for Tannins: To 2 ml of leaf filtrate obtained by boiling 0 leaf and 20 ml water, few drops of Ferric
Chloride was added and the presence of tannincardgmed on observation of a blue or black preaeigi.

Test for Saponins 50 mg of the dried leaf sample was diluted wiistiled water and made up to 20 ml. Frothing
test was done by pouring the suspension in a gtadweglinder and shaken for few minutes. The foromabf 2 cm
foam and its persistence indicates the presensepmhins.

Test for Cardiac glycosides The presence of cardiac glycosides was confirinedeller —Kilani test which is
performed by the addition of 1 ml glacial acetiaddad drop of 1% FeGl andconc. H,SO, to 2 ml of leaf filtrate
resulting in the appearance green blue colour.

Test for Phenols 50 mg of leaf powder was dissolved in 5 ml dftiled water. A few drops of neutral ferric
chloride solution was added and the appearancarkfgteen colour indicated the presence of Phenols.
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Statistical Analysis: Each experiment was carried out in triplicates #r@lmean diameter of the zone inhibition
zone was recorded. The data were statisticallyyaedl by using software SPSS 15.0. A least sigmifiea(LSD
0.05) was used to test the efficiency of the exsrabrough a general linear model. The test watisttally
significant at p < 0.05.

RESULTS AND DISCUSSION

The aim of the present study was to compare thienemobial activity of turmeric leaves with rhizomeAlso a
comparison was made between the two preferredtiesian Erode region, Tamil Nadu, India which isnfausly
called as the “Yellow city” because of its abundaraduction and export of turmeric in India. Theiraicrobial
activity of leaves and rhizome extracts@iongawere assayeth vitro. The result obtained in the present study
provides a scientific support to the ethnomedic@suof the leaf extracts of turmeric plants in tileatment of
microbial diseases.

Various researchers have worked in exploring thergerobial potency of leaf extracts against infeas bacteria.
Suree and Pana (2005) [20] found ethanolic extracts asgmtial oil ofZingiber officinaleandMyristica fragrans
to be effective against the Enterobatericae andladed that the varying degree of sensitivity otrabes may be
due the nature and combination of the phytocompsurdsent in the extractsGraph 1 and 3 summarizes the
bacterial growth inhibition of both ethanolic ancttmanolic extracts of rhizomes and leaves of PT& Erde
varieties of turmeric. The results showed that rmetth extract of rhizomes had more inhibitory effeézn ethanolic
extracts except PTS extract 8mpyrogen@nd S. aureusin Erode variety, a mild variation alone was obedrin
case ofE.coli which showed a zone of inhibition of 19.8 mm. Aiketother methanol extracts showed high zones
than ethanol extracts in both PTS and Erode vasgefihe highest zone of inhibition was recordeBTi® methanol
extract with a zone of 21.33 mm and the least avag observed in Erode methanol extractSomarcesen$t.5
mm). Both ethanolic extracts did not produce irtidii zones orS.marcesens

The ethanol extract of PTS leaves had more inlpiedfect onS.pyrogens, E.colaind S.aureuswith a zone of
10.17, 11.3 and 8.7 mm respectively when comparedethanol extracts which showed zones of 9.6Zzome and
10.7 mm respectively. In Erode variety, the ethantitact produced more growth inhibition 8naureusalone; no
zone was observed in case Kiebshiellaand Serratia K. pneumoniahad the least microbial activity against
methanol alone and had no inhibitory effect on ptleaf extracts. The highest inhibition was obsdrie PTS
methanol oveBacillus subtilis(13.7 mm) and the least by PTS ethanolSmarcesen$4.7 mm). Even though
Bacillus subtilisproduces resting spores and are more resistamvicoemental stresses, the turmeric leaf extract
was able to control its growth. The results weghhyi significant for all pathogens. An overall agmegent was seen
between the zone levels and MIC values. The MlQeglffor rhizomes and leaf extracts are given inerakand 2
respectively.

Table 1: MIC values for rhizome extracts for bactera expressed in %

Plaéwggztrr;cts/ PTS Ethanol| PTS Methanol Erode Ethar||0| Erode Methan
Streptococcus pyrogens 0.05 0.05 0.02 0.05
Staphylococcus aureus| 0.02 0.02 0.02 0.02
Escherichia coli 0.05 0.05 0.05 0.05
Klebshiella pneumoniag - 0.5 0.5 0.1
Serratia marcesens - 0.02 - 0.5
Bacillus subtilis 0.02 0.02 0.02 0.02

Table 2: MIC values for leaf extracts for bacteriaexpressed in %

Plaéméceétrrizcts/ PTS Ethanol| PTS Methanaol Erode Ethar||0| Erode Methan
Streptococcus pyrogens 0.02 0.1 0.02 0.02
Staphylococcus aureus 0.1 - 0.5 -
Escherichia coli 0.1 0.1 0.1 0.1
Klebshiella pneumoniag¢ - - - 0.5
Serratia marcesens 0.5 0.5 - 0.5
Bacillus subtilis 0.02 0.05 0.1 0.02
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Graph-1 Anti microbial activity of rhizome extracts of PTS and Erode variety turmeric plants
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Graph 2. Anti fungal activity of rhizome extractsof PTS and Erode variety turmeric plants
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The fungal pathogens showed inhibitory effect tmecextent. The results obtained is shown in Gragn@ 4.
Among the two fungi tested in the present stu@lbicanswas found to be promising when comparedoiger.
C.albicansproduced the highest zone in PTS methanol rhizoxtraa (17.67mm) and the least count was 7.5 mm
with PTS ethanol extracA.nigerdid not show any inhibition zone on PTS ethanaf kxtract.A.nigershowed no
zone of inhibition on PTS leaf extracts and recdrdehighest zone of 13.5 mm on Erode ethanol leméet. The
varying degrees of the zones clearly indicates that statement given by Walsh et al (2003) [21]t tthee
mechanism of antimicrobial properties of plant asts involves various cellular processes, like sysis of
structural components in microbial cells.
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Graph 3. Antibacterial activity of leaf extracts of PTS and Erode variety turmeric plants
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Graph 4. Anti fungal activity of leaf extracts d PTS and Erode variety turmeric plants

16 B C.albicans
14 M A.niger
12 :

10

zone of inhibition
(03]

$2890484000080000080804000000004
$22200000000000000000000000000 0004

PTS eth PTS met Ero Eth Ero met

fungi

A similar study of screening natural plant extraatminst different fungal pathogens was recordedRégi and
murthy (2006) [22]. The phytochemical analysis givia Table-3 shows the presence of Flavanoids, i€ard
glycosides and Phenols in both the varieties ah&uic leaves. The results of the present study etenwith the
results of Swadhini et al (2011) [18] who had piteat the ethanol and methar@longaextracts were found to
be active against fungi. The leaf extract was $icgntly effective (p< 0.05) against the test pagos. Of all the
extracts, the maximum zone was exhibited by PT$hametl extract againg&.coli and the least one by PTS ethanol
leaf extract againss.marcesengs.5 mm). The leaves @.longashowed zone of inhibition against most of the test
microbes in a comparable quantity with the rhizomes
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Table 3: Screening of phytochemical constituents &#TS and Erode variety leaves of.longa

Phytochemicals PT$ Erode
Alkaloids X X
Flavanoids N \
Tannins X x
Saponins X X
Cardiac glycosideq N
Phenols N \

V - positive, x - negative.
CONCLUSION

The objective of this research was to evaluatepitential of turmeric leaf extracts on standard roveganism
strains. The selection of crude plant extractssfireening programs has the potential of being rmooeessful in
initial steps than the screening of pure compousalated from natural products. Hence, more stupétaining to
the use of plants as therapeutic agents shouldriphasized, especially those related to the cowfr@ntibiotic
resistant microbes. The findings of the preserdystilearly indicate that the leaves of turmericnpdaalso posses
the anti microbial activity like that of the rhizemvhich has proved evidence for its antimicrobitieptial.
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