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ABSTRACT

Sechium edule (Cucurbitaceae) commonly called as chayote is commonly eaten for its fruits, young leaves, shoots,
stems and tuberous roots around the world. In the present study, various solvent extracts of S. edule fruits (pulp and
seed) were tested against the food borne bacteria. Phytochemical analysis of the fruit extracts were done and
revealed the presence of alkaloids, flavonoids, saponins and terpenoids. Among the various extracts tested,
chloroform and methanolic extracts exhibited antibacterial activity against most of the Gram negative bacteria
tested (Escherichia coli ATCC 8739, Salmonella typhimurium ATCC 3224 and Shigella flexneri ATCC 12022).
None of the extracts were able to control the growth of Gram positive bacteria throughout the study. E.coli ATCC
8739 was the most sensitive organism to both chloroform extract of pulp and seed (16.7 and 12.6 mm) followed by
S. typhi (9.0 and 14.4 mm) and S. flexneri ATCC 12022 (10.3 and 6.7 mm). A significant activity against E. coli
ATCC 8739 (19.3 mm) was exhibited by methanolic pulp extract.
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INTRODUCTION

Food borne iliness has been dramatically increaséte recent years and microorganisms play a majerin food
spoilage. Controlling the growth of food spoilingnda pathogenic microorganisms by physical and chamic
procedures helps to produce microbiologically stafilods [1, 2]. But the resistance increase amangrse
bacterial pathogens greatly affects the ability cantrol them. Further, the indiscriminate use ofrofcal
preservatives has been cause of the developmeasistant microorganisms [3]. Plants are rich idewariety of
secondary metabolites having different structurewl aaction when compared with conventionally used
antimicrobials [4, 5]. Use of plant and plant dedvproducts is one promising way to keep contrdoofl borne
pathogens.

Cucurbitaceae family includes 130 genera and 880isp have a large range of fruit characteristicglvare eaten
when mature or immature [6Fechium edule (Jacq.) Swartz commonly called as chayote is aibdoeous,
periennal, monoecious climber. Its young leavesotd) stems and tuberous roots are edible andrthieis
consumed in many countrieSechium edule has been reported to have antibacterial [7, 8a®foxidant [10, 11,
12], antihypertensive [13] and antiepileptic [14}iaities.

The study was carried out to investigate the aotdsa@l activity of fruit and seed extract &chium edule against
food borne pathogens.
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MATERIALSAND METHODS

Solvent extraction:

Sechium edule fruits were purchased from local market and puid aeeds were separated, dried, pulverized and
extracted with solvents (1:10 w/v) of increasingapity (petroleum ether, chloroform, ethyl acetaseetone,
methanol and aqueous) at room temperature for €8The extracts were filtered using Whatman Ndtérfpaper
and concentrated to dryness under reduced prassam®tary evaporator for further use.

Phytochemical analysis:
Phytochemical analysis of the various solvent extraf pulp and seed was carried out following es standard
procedures [15, 16 17].

Microorganisms used:

Saphylococcus aureus ATCC 6538, Bacillus subtilis ATCC 6633, Escherichia coli ATCC 8739, Salmonella
typhimurium MTCC 3224,Bacillus cereus ATCC 10876and Shigella flexneri ATCC 12022 were obtained from
American Type Culture Collection (ATCC) and MicrabiType Culture Collection (MTCC), Chandigarh. The
bacteria were then standardized by adjusting tleéehial suspension to absorbance reading withimahge of 0.08
to 0.10 at OD 625 nm which was equivalent to 1-D%QFU/mL.

Antibacterial assay:

The antibacterial activity of different solventstraxct of S. edule fruit parts against food pathogens were evaluated
using well diffusion assay. In brief, 100ul of thppropriate bacterial suspension was inoculateslagller Hinton
agar using sterile swabs. 20 ul of the extract aded into the 5 mm wells and the plates were aitbfor pre-
diffusion of the extract before incubation. The déter of zone of inhibitiormean of two replicates + SD as
indicated by clear area which was devoid of groafttmicrobes was measured to determine antibactectality.

The experiment was replicated twice to confirmrggroducible results.

RESULTSAND DISCUSSION

Phytochemical analysis of the extracts revealetldhaloids, flavonoids, saponins and terpenoideevwgesent in
the extracts (Table 1). Among the various extradetsted, only methanol and chloroform extracts didiib
antibacterial activity. None of the extracts webdeato control the growth of Gram positive bactef@dloroform
and methanol extracts were effective against miotsteoGram negative bacteria tested (Table 2).

A significant activity againsk. coli ATCC 8739 (19.3 mm) was exhibited by methanolitppextract. Moderate
inhibitory activity was observed againSt typhi ATCC 3224 (6.1 mm) by methanolic seed extract.o@fbrm
extract of both pulp and seed demonstrated higitebitory activity against all the Gram negativectaia tested
with wide range of zone diameter of inhibition (667 16.7 mm).E.coli was the most sensitive organism to both
chloroform extract of pulp and seed (16.7 and 18r6) followed byS typhi (9.0 and 14.4 mm) an@l flexneri
ATCC 12022 (10.3 and 6.7 mm).

Table 1: Phytochemical analysis of Sechium edule

Extracts | Alk | Fla | Gly | Phe| Sap Ta Ste  Ter
Pet - - - - - - -
Chl - - - - - - - +
Eth - - - - - -

Ace - - -
Met
Aqu
Pet - - -
Chl - - - - + - -
Eth - - - - - - -
Ace - - - - - -
Met + + - -
Aqu - - - - + - - -
Note: (+) presence (-) absence

Pulp

S
+
+
.

.
.
T S S I

In general Gram negative bacteria are more resistean Gram, positive bacteria due to their phoBpluic
membrane and lipopolysaccharide components bubighstudy Gram negative bacteria were susceptiblthé
S.edule fruit extracts. The presence of terpenoids in ¢héoroform extract could have attributed antibdeter
activity against the food borne bacteria testedthin present study, flavonoids were found in methars. edule
fruit extracts. Eight flavonoids have been deteéteth various parts df. edule [18].
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Strains of resistant food borne pathogens to etanf antimicrobials have become a major healthceen [19].
Naturally occurring compounds from plants play @Miole in controlling the growth of food bornearaorganisms
and Sechium edule is one among them. The present study revealeaihieicrobial activity of chloroform and
methanolic fruit and seed extracts S&dule against food borne pathogens, Gram negative liadteparticular.
Isolation and identification of the bio-active commds fromSechium edule fruits might be helped to fight against
the food borne bacteria.

Table 2: Zone diameter of inhibition in mm

Methanol Chloroform

Organisms Pulp Seed Pulp Seed
B. cereus ATCC 10876 NA NA NA NA
B. subtilis ATCC 6633 NA NA NA NA
S aureus ATCC 6538 NA NA NA NA
E .coli ATCC 8739 19.3+0.3 NA 16.7+0.0 126+0Jf]
S typhi MTCC 3224 NA 6.1+04| 9.0+0.9| 144+0.0
S flexneri ATCC 12022 NA NA 10.3+0.1| 6.7+0.0

Note: NA - no activity
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