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ABSTRACT

Phytochemical study and antimicrobial screeningagonella foenum graecum against diarrhoeal patbog were
carried out in this study. Diarrhoea causing ba@eEscherichia coli, Salmonella spp., Vibrio spand Shigella
spp., was selected as test pathogens. Aqueous moktirad acetone extracts of Trigonella foenum guaeseeds
were showed  antimicrobial activity. Phytocherhistudy showed the presence of carbohydrate, alialo
saponins, tannins, phenolic compounds and flavanioidnethanol fraction of Trigonella foenum graecsaeds.

Keywords: Antimicrobial screening, Phytochemical analySis&rrhoea;Trigonella foenum graecum.

INTRODUCTION

Gastrointestinal diseases are the most frequergesaaf morbidity and mortality in developing coigdr The
gastrointestinal infections proned to enteric itifat, diarrhoeal disease, dysentery and enterierf@scherichia
coli, Salmonellasp., andShigellasp.). The presence of enterobacteria in foodstarftswater is a common cause of
diarrhoea and dysentery among the infant populatistherichia coliis a classic example of enteric bacteria
capable of producing diseases.Majority of diarrhogisease is caused by bacterial pathogens in dewve
countries while virus and protozoa tend to cauaerioea in developed countri€scherichia coli, Salmonellspp,
Shigellasp, Campylobacter jejuni, Vibrio cholerae, rotavirusprovirus, Giardia lamblia, Cryptosporidiursp,
andEntamoeba histolyticaare the major causative agent of diarrfioea

Infectious diseases accounted for 58 % of all deathong children aged 5—4 years. About 18 % ohdeatre due
to diarrhoeal diseases. Nationally, in 2005 ab@j0@0 children aged 5-14 years died from diarrhoésdases,
corresponding to mortality of 24.1/100,000. Mottalivas nearly 50 % higher in girls than in boys fosth
diarrhoeal diseasgs

Medicinal plants have been used for centuries m&dées for human diseases because they containocemis of
therapeutic value. Forestis great storehouses dicines, and most of our modern medicines origishéitem forest
plants. Siddha medicinal science has a wide rahgeplication in medicinal and non medicinal field o preserve
ecological balance and retain green covers of ghettios play a very major role. Siddha is one efttiree principal
Indian systems of medicine and is most widely pcadtin southern states, especially Tamil Natif 2

Trigonella foenum graecurh., is an annual legume crop mainly grown for asea spice in many parts of the
world®. T. foenum graecuralso is known as one of the oldest medicinal glaetognized in recorded history.
Leaves and seeds of foenum graecurhave been used extensively to prepare extractpawders for medicinal
uses’,

T. foenum graecuris reported to have antidiabetic, anti-fertilignticancel’, antimicrobial?, anti-parasitic and
hypocholesterolaemic effetls The seeds of th&. foenumgraecunherb possess toxic oils, volatile oils and

994



R. Selvargj et al J. Chem. Pharm. Res., 2015, 7(7):994-998

alkaloids have been shown to be toxic to bactg@@aasites and funfi The potential uses of in vitro propagated
plants as sources for new drugs are still largelgxplored. Based on several investigative stdgiescompound
produced in an in vivo plant could be producechattame or different levels or not produced ainadin in vitro
grown plant®. Considering the importance of the above said oieali plant, the study was aimed to test the
antimicrobial potentials ofrigonella foenum graecuigainst enteric pathogens.

EXPERIMENTAL SECTION

2.1 Microbial Investigation

Retrospective study was undertaken for a perio mibnths, a total of 50 cases of suspected acsteogateritis
admitted in Kavery Medical Centre Hospital, Tiruampalli, Tamil Nadu were subjected to microbialastigation.
Stool samples were taken from patients and usenhitnobial investigation.

2.2 Diagnosis of sample
The stool samples were gross examined for the peesef adult worms of intestinal nemathelminthesvey mount
using saline and iodine. Helminthes and protoze#Te identified based on their morphology.

Enrichment broth was used for the enrichment oérmipathogend:scherichia coli, Salmonella and Shigefiee
enriched with the help of gram negative brothibrio cholera with the help of alkaline peptone water. Stool
specimen was inoculated on enrichment broth angbizied for 3-5 h.

2.3 Isolation of diarrhoea causing bacteria

A loopful of culture from Gram negative broth wa®dulated on Hektoen enteric agar for isolatiofestherichia
coli. Xylose-Lysine Deoxycholate (XLD) and Salmonelladglla (SS) agar was streaked with the loopfudwdfure
from Gram negative broth and observed for specibiony morphology after 24 h. Rajhans medium wasdusr
differentiation ofSalmonellafrom Shigella Salmonellaspp, was also identified using Bismuth sulphite agartfe
differentiation ofSalmonella enteriridisColonies obtained was further subjected to biotbal tests and identified.
Specimen was inoculated into alkaline peptone whefore inoculation into the Thiosulfate CitrateleBBalts
Sucrose (TCBS) agar for enrichment. TCBS agar nasbated at 37 °C for 24 h. under aerobic condit@oionies
obtained was further subjected to biochemical testsidentified.

Aeromonaswvas enriched with selenite F broth and inoculaté&ti ampicillin blood agar and TCBS agar. Colonies
obtained was further subjected to biochemical t@stsidentified. Specimens were inoculated on Cabipyd agar
plates and incubated under microaerophilic condifior 2 days for Campylobacter spp. Colonies olghimwas
further subjected to biochemical tests and idezdifiTo isolateY'ersinia enterocoliticdbacteria faecal specimen was
directly streaked on Yersinia selective medium abserved for dark pink colonies after overnighuination.

2.4 Collection of sample

The plantTrigonella foenum graecurseeds were collected from in around Tiruchirappate freshly collected
seeds were washed and dried in shade at room tatapefor 10-15 days. The dried seeds were usqubfedering

by using mortar and pestle. The larger plant deles removed and powdered seeds were used focgwirdor

antimicrobial compounds

2.5 Extraction of crude compounds

Aqueous extract: One gram of seeds were taken and washed withesthsililled water. The seeds were crushed by
using mortar and pestle. The seeds paste was mikbd20 ml of sterile distilled water in 50 ml beak The
aqueous seeds mixture was covered with aluminiuharol kept at room temperature for 24 h.

Solvent extract: Five different solvents such as methanol, chlomfoethyl acetate, dichloromethane and acetone
were used for the extraction of antimicrobial conmpads from seed powder. One gram of dried plant pesdier
was taken in a 50 ml beaker and 20 ml of metharad added into it. This content was mixed well Hralbeaker
was covered with aluminium foil and kept for extran at room temperature for 24 h. The proceduss adopted

for remaining solvents.

2.6 Antibacterial activity of crude extracts

Aqueous extracts. The antimicrobial activity of aqueous extracts waglied by well diffusion method using Muller
Hinton agar (MHA) plates. About 18 h old bactertalture was prepared and inoculated into MHA platgse
millimeterin diameter well was cut on plates. Edidh ul of aqueous plant extracts were added in wellag
micropipette. Ten micro liter sterile distilled watwas used as a control well. All the plates wecebated at 37 °C
for 24 h and plates were observed for zone of itibi
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Solvent extracts: The antimicrobial activity of solvent extracts watsidied by disc diffusion method using MHA
plates. About 18 h old bacterial cultures were utaied into MHA plates. 0.25mg of crude extractsenaedded into
sterile filter paper disc (5 mm diameter) and akovito dry at room temperature for few minutes. @rplnt extract
impregnated discs were placed on MHA plates indgedlavith test bacterial strains. Sterile empty diss used as a
control. All the plates were incubated at 37°C 2@ h. After incubation the plates were observedzZione of
inhibition.

2.7 Phytochemical study

Methanol extract was refluxed with 2N HCL in metbhnThis concentration was saponified with 5 % K@H
ethanol. Solvent was removed by evaporation unelfuaed pressure and diluted with water. Then theéung was
extracted several times with chloroform. The exrdacompounds were dissolved in chloroform andyeeal for
the presence of flavanoids, alkaloids, terpena@édppnins, tannins, amino acids, anthraquinonegid&erglycosides
and reducing sugar.

RESULTSAND DISCUSSION

Microscopic examination and gross examination oblsspecimen revealed, absence of adult wormslithal50
samples and 14% of the sample showed positive tankoeba cyst. The prevalence of diarrhoea witbreeice to
age showed that bacterial incidence was higherahgrother microbial etiology. Incident rate ofrdieea is higher
among children who are 2-5 years of age (Table 1).

Table 1: Incidence of diarrhoea with reference to age

Microbial etiology
Age (year) | No.of samples Bacteria | Protozoans | Nematodes | Combination
0-1 13 13 Nil Nil Nil
2-5 17 14 3 Nil Nil
6-10 10 5 2 2 1
11-15 10 4 3 2 1

3.1 Isolation of pathogens
Totally three genus were isolated from stool samiplall the test pathogens were identified by cualtur
characteristics and biochemical analysis and cmefit by Bergey'sManual of Systematic Bacteriology.

Selective and differential culturing results showeat 50 % of the infection was dueHcocoli followed byShigella
24 % andSalmonella26 %. This result correlates with staflin which 38 % of the diarrhoeal episode is caused
E.coli. The isolated. coli, Salmonellapp., andshigellaspp., used as test pathogens

3.2 Antibiotic sensitivity test
Antibiotic sensitivity pattern of enteric isolatshows an alarming rate of increasing resistant gut@s of the

isolates. This result highly correlates with prexctudie¥. The sensitivity pattern of isolated test pathagesas
represented in Table 2.

Table 2: Antibiotic sensitivity assay of enteric isolates

R . Per centage of resistance
S.No. Antibiotics Quantity(mcg) E.coli | Salmonellaspp. | Shigdlia sop.

1 Amikacin 30 S S S
3 Azithromycin 30 | S S
3 VVancomycin 30 S S S
4 Chloramphenicol 30 R R R
5 Amoxyclav 30 R | S

6 Kanamycin 30 R R R
7 Erythromycin 30 R | S
8 Tetracycline 30 R R R
9 Streptomycin 30 S R R
10 Ampicillin 30 | | R

R- Resistant; I-Intermediate; S-Sensitive

3.3 Antimicrobial activity of crude extract
Antimicrobial activity of plant seedrigonella foenum graecumaqueous extract showed activity against test
pathogensK. coli, Salmonellapp.,Shigellaspp.) (Table 3).
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In this study, solvents such as methanol, chlorofagthyl acetate, dichloromethane and acetone tested for
extraction of crude compound. Among the variousesats tested, the crude compounds were extractgdion
methanol and acetone but not in other solventsve®ol extracts ofTrigonella foenum graecumahowed
antibacterial activity with average zone of inhidit from 12 to 16 mm (Table 3)Trigonella foenum graecuma

grown as a tree has shown to have the antimicrabtality due to the seed oil as their component.

Table 3: Antibacterial activity of Trigonella foenum graecum a crude extract

Zone of inhibition in mm

SNo Extract E. coli | Salmonellaspp. | Shigella spp.
1 Aqueous 12 10 —
2 Hexane - — —
4 Chloroform — — —
5 Ethyl acetate — — —
6 Methanol 14 16 12
7 Acetone 13 — —

Trigonella foenum graecuishowed positive result for the presence of carbodte, alkaloid, phenolic compounds,
saponins, tannins and flavonoids in methanol foactind presence of some of these compounds inregetqueous
fraction water and absence in other extracts (TdhleTannins, phenolics and flavonoids contribufed the
antibacterial property of the plant. This is simila the effect observed by Randir et®l.

Table 4: Phytochemical analysis of Trigonella foenum graecum

Extracts Steroid | Triterpenoids de,;;ng Carbohydrates | Alkaloids | Phenol | Saponins | Xanthoproteins | Tannins | Flavanoids

Hexane - - — — — _ _ _

Benzene - - - — - - - — — —
Chloroform — — — — — — _ _ _ —
Ethyl

acetate B B B - - - - - - -

M ethanol - - - + — + + _ + +
Acetone - - - + — + + _ + "
Aqueous - - - + — + + + ¥

+ —> Present; — > Absent

CONCLUSION

Among the three isolates from clinical samples.c6li, Salmonellaand Shigelld E. coli shows highest
predominance (50 %)Trigonella foenum graecumare traditional medicinal plants used for the tremnt of
diarhoea. Methanol extract, Acetone extract andeags extractshowed activity against diarrhoeahquans.
Phytochemical study ofrigonella foenum graecumeveal that to avoid the side effects of allopathiedicine this
type of study will provide information about thdeaft of medicinal plant and will encourage theiags.
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