!

-y " ;
AN Sﬂw %&Mvs(‘z)mss-m,zoos

AN INTERKSTIONAL QUARTERLY JOURNAL OF LIFE SCENCES

EVALUATION OF MICROBIOLOGICAL SAFETY OF READY-TO-
EAT SALAD VEGETABLES: A CASE STUDY OF AMRAVATI CITY

(INDIA)

D. H. TAMBEKAR*, S. D. TAMBEKAR, D. V.DHANORKAR AND P. B. GULHANE

Post Graduate Department of Microbiology,
S.G.B. Amravati University, Amravati - 444 602 (INDIA)
E-mail: diliptambekar@rediffmail.com

Study was undertake
markets in Amravati cip

KEY WORDS
Pathogens in Salad
vegetables
Salmonelia spp
E.coll

Bacterial
contamipation

ev

Received on :
23.03.2008
Accepted on :
27.10.2008

*Corresponding
author

INTRODUCTIOR

Consumption of ready to eat salad vegetables has increased
in quantity and variety in recent years. Mixed salad is
frequently served as an accompaniment to Indian meals,
kebabs, pizzas, burger and other take away meals. Thus,
ready-to-eat salad vegetables are generally considered safe
to eat by consumers (European Commission, Health and
Consumer Protection, Directorate-General, 2002, Mintell
Market Intelligence Report, 2002; Dhiraputra etal., 2005).
But the numerous reports have indicated that raw
vegetables may harbor potential food borne pathogens.
The salad vegetables are consumed without any heat
treatment, sometimes without washing and peeling and
- therefore the possibility of food borne diseases is more
£t ~hat, 1996, Report of the Codex Committee on Food
2001). The vegetables can become contaminated
nic microorganisms during growth, harvest

est handling (McMahon and Wilson, 2001;

3; lwona, etal., 2007).

aluate bacteriological quality of ready-to-eat salad vegetables sold in local
A total of 42 different ready-to-eat salad vegetable samples were analyst
and 75 different bacterial pathogens were isolated and identified by standard bacteriolog
techniques. The prominent pathogen was Salmonella spp. (33%) found in all vegetables folk
Escherichia coli (32%), Proteus spp. (15%), P. aeruginosa (13%), S.aureus (6%) and £r
spp (1%). The highest (13%) bacterial contamination was recor Ve
(11%), cauliflower, tomato, cucumber, radish and carrot (10%), cabbage 'ahd beet (8¢
and feast (7%) in fenugreek. The study concluded that, number of pathogenic bacteri
reasons and some times an important source of food borne illness to human
salad vegetables are consumed raw. e

)

| in coriander foll

pathogens in feaces can contaminate raw produce. Some
post harvest sources include feaces, human handling,
harvesting equipment, transport containers, wild animal,
insects, wash and rinse water, transport vehicles, improper
storage, Improper packaging and improper handling after
wholesale or retail purchase (Beuchat and Ryu, 1997;
Johnston et al., 2005). Food retailers endeavor to present
fruit and vegetable products, within their stores in a
manner that is appealing to consumers. This often requires
growers to remove roots, exterior leaves and dirt and also
includes an increasing trend of packaging the products, so
they appear cleaner and more hygienic. This may or may
not involve a washing step, which may or may not be
carried out in a hygienic processing environment.

Consumers can easily mistake these products as being ready

to eat and therefore not wash them in home prior to
consumption (Sivapalasingam et al., M dema B ‘

al., 2006). _
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using municipal waste water discharged in Ambanala for
irrigation and washing purposes which is suspected source
of contamination of microorganisms in vegetables.
Therefore study was undertaken to evaluate bacteriological

guality of ready-to-eat salad vegetables sold in local markets
in Amravati city.

MATERIALS AN

Collection of Samples from Market Place: A total of 42

ready-to-eat salad vegetable samples of 11 different

varieties were collected from local vegetable markets

nciuding Itwara market, Rajapeth market, Irwin square

shop and Chaparashi pura market in Amravati city and

tor its bacteriological quality (Table 1). These

samples were collected in sterile polyethylene bags and

were transported to laboratory on same day.

Sample analysis: A 25g of each vegetable was weighed

and washed with sterile distilled water. Wash water (TmL)

was diluted 10-fold in sterile distilled water; 0.5mL of
this diluted water was inoculated in 4.5mL of Mac-Conkey
broth and incubated at 37°C for 4-5h. After incubation,

the loopful of growth from Mac-Conkey broth was
subcultured on Cysteine Lactose Electrolyte Deficient
(CLED) agar plates by streak- plate method. The plates
were incubated at 37°C for 24h. Tentative identification
of isolates were made by gram staining, motility, oxidase
test and cultural characteristics on CLED such as yellow
colored colonies of lactose fermenting £.coli, greenish
colour colonies of Proteus spp. greenish blue or blue
colonies of Ps. aeruginosa, mucoid yellow to whitish blue
colonies of Klebsiella spp. and deep yellow opaque
colonies of S. aureus (Hi-Media Manual, 2003).
Confirmation of various bacterial pathogens were made
by subculturing on Xylose Lysine Deoxycholate agar (XLD
agar; M1108, Himedia, Mumbai), Salmonella-Shigella-
agar (S-S agar M108, Himedia, Mumbai) for Salmonella,
Mannitol salt agar for Staphylococcus aureus, Cetrimide
Agar for Pseudomonas spp. MacConkey agar for other
enteric pathogens and various special biochemical tests.
For confirmation of the pathogens, typical colonies were
inoculated into Rapid Microbial Limit Test kits, which
are a combination media in liquid and solid phase in a
single bottle for simultaneous enrichment, isolation, and
confirmation of pathogens. These MLT kits are
recommended in diagnostic microbiology for accurate

> a1 tn
Y50 101

Murbai ndia, Blochemical e

identification of pathogen and are wPP'}MbY Himedia |/

of waste vegetables nearby were collected. Al data we..
analysed with the Statistical Package for Social Science,
15 for Windows (SPSS Inc.; Chicago, IL, USA) software,

Many microorganisms can be present on raw fruits and
vegetables. Since these products are frequently eaten :aw,
any pathogens present on these vegetables represent a
potential risk to the consumer. The health of consumers
can be adversely affected by consumption of
microbiologically unsafe fruits and vegetables, as these
salad vegetables are consumed without any heat treatment,
sometimes without washing and peeling them. The
microbiological contamination of fruits and vegetables can
occur directly or indirectly from animals or insects, soil,
manures, irrigated water and equipment used to grow these
horticultural commodities as well as human handling along
the food chain. The pathogenic microorganisms, which
reside in intestinal tracts of animals or human, are more
likely to contaminate the vegetables through feces, sewage,
untreated irrigation water or surface water (Sivapalasingam,
et al., 2004).

A total of 42 different ready-to-eat salad vegetable samples
which included cauliflower, cabbage, carrot, tomato,
coriander, spinach, cucumber, beet, fenugreek radish and
spring onion were analyzed (Table1). These vegetables were
collected from Rajapeth market, Chaparashi pura, lrwin
square and Itwara market in Amravati city. From these 42
samples, 75 different bacterial pathogens were isolated
and identified. The vegetable samples collected from
Chaparashi pura (29%) area showed maximum
contamination followed by Itwara market (27%), Rajapeth
market (25%) and Irwin square (19%). More
contamination was found in vegetable samples collected
from Chaparashi pura (29%) and Itwara market (27%), as
they are more crowded than other areas (Table 1).

Out of 75 different pathogens; Sa/monella spp. (33%)
was predominant and found in all vegetables followed by
Escherichia coli (32%), Proteus spp. (15%), P. aeruginosa
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Table 2: Bacterial pathogens isolated from various vegetables untreated water (Sagoo et al., 2002).

Vegetable  Salmonella E. coli  Proteus Pseudomonas S. Enterobacter] The contamination in salad
spp. spp. aeruginosa  aureus spp. vegetables was high in crowded area
Cabbhage 4(16%) 28%) O 0 0 0 (81%) whereas 19% in less crowded
Cucumber  3(12%) 3(13%) O 1010%) 0 0 area, Hygienic condition of vending
';Pf‘?r\fs’ onion 3(;2/:?) ;i(?:k‘;n\ 8 (:(10/) 0 g site plays an important role in
eet 2(8%) | 1 o : ’
Coriander  3(12%)  14%)  109%)  3(30%) (50%) 0 PERNIGATEE SR RAyIogens in
Tomato 2(B8% 2(8%) 109%) 1(10%) (25%) O Vegfﬁables.' A e gt s
Carrot {8 2(8%) 1(9%) 0 (25%) 1(100%) contamination was recorded at
Flower B 3(13%) 2(18%) O 0 places where hygienic co in of
Spinach 2(18%)  1(10%) 0 vending site was poo as
Fenugreek 1(4% : 2(18%)  1(10%) 0 compared to fair hygis dition
Radish 1(4%) 2(8% 2(18%) 2(20%) 0 bGeinta
B 2% (3% 24 (32%9%) 11 (17%) o] 0 0 (310/0) andgoodu-/ 4 Htion
Tota! 25 (33% 2432 o) 11 ( %) 10(13%) (5%) 1(1%) (10%) of vending The
contamination was more where the
(13%), S.aureus (6%) and Enterobacter spp. (1%). personal hygienic condition of vendor was poor (59%)

Tambekar and Mundhada (2006) in their studies reported
6% Salmonella spp whereas present study revealed the
occurrence of 33%. The vegetables irrigated and washed
with Municipal wastewater discharged in Ambanala in
Amravati city is suspected to be primary source of Sa/mo-
nella spp. on vegetables (Lokmat daily news paper, 2002).
Sagoo et al., (2001) in their studies reported 2% Escheri-
chia coliin salad vegetable but present study showed 32%
E. coli. E. coli are inhabitant of intestinal tract of human
and animals and indicated the used of contaminated wa-
ter for either irrigation or washing the vegetables.
The highest (13%) bacterial contamination was recorded
in coriander followed by spinach (11%), cauliflower,
tomato, cucumber, radish and carrot (10%), cabbage and
beet (8%), spring onion and least (7%) in fenugreek.
P.aeruginosa and Salmonella spp (30%) were
predominantly found on coriander. The spinach was
ostly contaminated with £, cofi(Table 2). Both these
2 are dwarf and grown in close contact of soil,
may be contaminated with fecal matter and

than the places where the personal hygienic condition of
vendor was fair (29%) and good (12%). The vegetable
markets, where cattle were wandering showed (81%) more
contamination whereas least contamination was recorded
atthe places where no cattle around. These animals usually
harbor many pathogenic microorganisms on their skin,
dung, nasal passages and tails, through which
contamination may take place (Khetarpual, 2006). The
markets where the disposal of waste vegetables was nearby
shop showed 61% contamination while 39% when the
disposal away from shop (Table 3).

Conclusions and Recommendations
The present study concluded that all salad vegetables were

contaminated with 75 bacterial pathogens. The most
predominant pathogen was Sa/monella spp. (33%). The
vegetables were contaminated with these pathogens as most
of the farmers use the water discharged in Ambanala in
Amravati city for irrigation of vegetable crops. The water
in Ambanala is most polluted and contains sewage and

pathogens isolated from different areas in various conditions

Type Salmonella F. coli  Proteus  Ps. - Enterobacter Total
SPP- SPp. aeruginosa aureus  spp.
21(84%)  19(79%) 8(73%) B8(80%)  4(100%) 1(100%) 61(81%)
4(16%) 5(21%)  3(27%)  2(20%) el : 14 (19%)|
B(32%)  11(46%) 5(45%) 5(50%)  1(25% 31 (41%)|
: C5(50%)  3(75 . 34(45%)|
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drainage of Amravati city. Also, vendors use the water for
sprinkling on vegetable to keep them fresh, which may be
contaminated. Improper storage of vegetables in markets,
personal hygiene of vegetable vendor and disposal of waste
vegetables near by the shop, which attract cattle and flies,
was added cause of contamination in the vegetables.

Thus, it was found that, the vegetables were contaminated
by various microorganisms due to various reasons and
therefore may be an important source of food borne illness
to human especially when the salad vegetables are
consumed raw. Therefore, to improve safety of vegetables,
the most efficient way is to rely on a system, which reduces
the risk factors during production and handling of
vegetables. Provision should be made for disposal of waste
vegetable in market. The entry of cattle in vegetable market
should be prohibited. All the vegetables should be washed
vigorously with running safe water before consumption to
reduce microbial flora. Government intervention is also
required to protect consumer and to ensure that standard
of safety of such foods in attainable in the context
prevailing local situation
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