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SHORT COMMUNICATION

ABSTRACT

We examined samples of irrigation water and vegetables from kitchen gardens in Campinas, Brazil. The bacterial
analysis condemned 22.3% of the vegetable samples, and the parasitological examination condemned 14.5%. The
criteria established by the Brazilian legislation condemned 11.8% of the irrigation water samples. Parasites were
significantly more frequent in vegetables in the rainy season, while excessive fecal coliforms were more frequent in the
dry season. A proper monitoring of the irrigation water supply is important to avoid the contamination of vegetables.
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In Brazil, the widespread habit of consuming raw vegetabléseir importance as a public health problem, there are few reports
allows for the transmission of diseases caused by bactena,intestinal parasites and food-borne diseases in the Brazilian
parasites and viruses. Vegetables are cultivated throughout bieemedical literature (12,13). Thus the present study aimed at
year, sometimes in soil beds fertilized with animal manure. Plahte evaluation of the hygienic-sanitary conditions of vegetable
roots are in constant contact with the soil and often irrigateohd irrigation water samples in a large Brazilian city, by detecting
with polluted water. Studies have demonstrated that pathogenisroorganisms indicative of fecal contamination.
present in contaminated soil may remain viable for up to 2 months One hundred and sixty six vegetable samples: 62 lettuce
or more, especially in moist and shaded areas. Since vegetafilestuca sativg 39 wild chicory Chichoriumsp), 26 chicory
require a moist environment for their growth, these conditiorig€hichoriumendivig), 14 arugulaKruca sativd, and 25 parsley
favor the development of transmissible forms of enteroparasi{@etroselinum sativujrwere examined. These samples were
such as protozoan cysts, helminthes eggs, and viruses (12,13dd@)ected between July 1997 and November 1998, from 96

The protozoaryptosporidium parvurhas been recognized registered kitchen gardens in 29 regions of the city of Campinas,
since 1980 as a common cause of gastroenteritis, mainly in child8# Brazil. Ninety three samples of water used for the irrigation
and immunodepressed adults, and can cause profuse diardfehese vegetables: 29 proceeding from mines, 19 from wells,
with a great loss of body fluids (19). However, althoGgpharvum 28 from the public water system, 13 from ponds and 4 from
transmission may occur via water or food intake (11), the role lofook were also examined. Some kitchen gardens used the same
this type of transmission is poorly documented. source of water. Technicians from the Municipal Sanitary

Many outbreaks have been associated with the consumptidgilance Service collected one water sample and two samples
of fresh vegetables contaminated v@8#imonellasp,Escherichia  of each type of vegetable from each kitchen garden.
coli O157:H7 Shigellasp,Aeromonasp,Listeria monocytogenes  The irrigation water samples were analysed according to
and Bacillus cereus.These contaminations proceed from théhe membrane filter method described by the American Public
soil, water, pre- and post-harvest handling, etc. (2). In spite lééalth Association — APHA (5). Samples were classified as

* Corresponding author. Mailing address: Instituto Adolfo Lute - Laboratério Regional de Campinas - Rua S&o Carlos, 786usivitd - 13035-420,
Campinas, SPBrasil, Fax: (+5519)3273-1698. E-mail: msimoes55@hotmail.com

331



M. Simdeset al.

condemned or non-condemned based on the Brazilighould test the effectiveness of the water used for irrigation as
governmental regulation (16), which establishes a limit of 10@0 vehicle for the contamination of vegetables. Other factors
colony-forming units (CFU) of coliforms per 100 ml. should also be considered: the use of organic fertilizer (animal
Each vegetable sample was collected in duplicate for theanure), the rearing of animals in nearby areas, and the presence
bacteriological and parasitological analyses. After labelling tlué cesspits close to the cultivation area (15).
samples were transported to the laboratory in sterile plastic The presence of trichomes on the surface of arugula leaves
bags. The bacteriological analysis of the vegetables followadd their irregularity, which facilitate the adhesion of eggs and
the APHA methods for fecal coliforms aBdlmonellasp (6,7). larvae, may have contributed to the high frequency of parasites
The results were interpreted according to the governmen(d|14). The dense and smooth cuticle of parsley contributes to
regulations (3), which stipulate the limit for fecal coliforms (20@revent the presence of parasites. Methods commonly used
CFU/qg), and the absence $&lmonellasp in 25¢g of product. for the detection of oocysts @&. parvumare limited, and
The centrifugal-flotation technique (12,13) was used tiwequently fail (19). There are no appropriate technigues for the
detect the presence of the eggs and larvae of helminthes datkction ofC. parvumin foods and therefore an adaptation of
protozoan cysts in the examination of the vegetable sampleBnical methods was necessary (8,11). In this study, the
To detectC. parvum a sample of approximately 2ml of theeffectiveness of a combination of methodologies listed in the
sediment obtained after the sedimentation phase, was miRmzilian literature, in which a method for the detection of
with 4ml of 10% Formalin. This material was submitted to thparasites in vegetables (12,13) was associated with a method
modified technique for concentration using formol-ethefpr searching fo€. parvumin stool samples was evaluated (1).
followed by staining using the modified Ziehl-Neelsen techniqudowever, this procedure only gave negative results.
(). The results were interpreted according to the governmental All Entamoebasp cysts detected in the samples presented
regulations which stipulate the absence of parasites and larf@er nuclei. Although being a characteristicEfhistolytica
in the sample (17). Samples were only condemned howevethiése cysts could not be morphologically distinguished from
they presented parasite cysts, eggs or larvae which wéhe cysts ofE. moshkovskiia free-living amoeboid (11). In
pathogenic to humans. It was considered that nematode laradeition, the detection of many free-living nematode larvae was
are commonly found in the soil, existing in the free-life formnot registered, since they could not be identified.
and do not necessarily indicate fecal contamination. The observation of seasonal variations in the detection of
The bacterial examination of the vegetables condemnedf&tal coliforms and parasites in vegetables is well known.
(22.3%) samples; 33 (19.9%) presented fecal coliforms abo@dveira and Germano (12) stated that helminth eggs might remain
200 CFU/g and 4 (2.4%) wet®almonellasp positive. In viable for longer periods in moist environments in dry ones.
addition, 24 (14.5%) presented parasites (Table 1). The statistigkrzochi (9,10) also reported that water is an important factor
analysis indicated that the frequency of sample condemnationthe spread of diseases caused by enteroparasites. Water
due to an excess of fecal coliforms was not significantly differedbes not interfere with the viability of eggs, allowing for the
from that due to the presence of parasites (p>0.05). Althoughrvival of the resistant forms (cysts) of parasitic protozoans.
51 water samples presented fecal coliforms, only 11 exceeddtkese observations are consistent with the results of the present
the limit established, and were thus condemned. study, in which rain was associated with the survival of parasites
Arugula presented a significantly higher frequency oh vegetables.
parasites (35.7%, p<0.05). Parsley presented the lowest level ofDuring the dry season, the more intense irrigation of kitchen
microbial and parasitic contamination, although not significantigardens contributes to the higher frequency of fecal coliforms
different from the other vegetables (p>0.05). However, one

sample of parsley wesalmonellzsp positive, being unsuitable Tpe 1. Frequency of irrigation water and vegetable samples
for human consumpuo_n (Table 2). Table 2 also quantifies t'&_‘éndemned according to the source of water.
presence of parasites in vegetables. All samples were negative

for C. parvum During the rainy season (December to April), Source of Condemned  Condemned Vegetables

the frequency of contamination of the vegetables by parasites Water Irrigation ~ Fecal ~ Salmonella Parasites
(28.0%) was significantly higher (p<0.05) than in the dry season Waters  coliforms sp

(May to November - 95.0%). On the other hand, the N % N % N % N %
condemnation of samples due to fecal coliforms was significantBond (13) 01 7.7 03 167 0 0.0 01 55
higher (p<0.05) in the months of low rainfall (74.1%) as compareiine (29) 05 172 11 21.1 03 58 10 1.9
to the rainy season (56.0%). Well (19) 04 21.0 08 267 O 00 04 133

Although the bacterial analysis did not indicate arBrook (04) 01 250 0 0.0 01 125 04 50.0
association between the vegetables and the irrigation watbicated 28) 0 0.0 11 196 0 0.0 05 89
samples (p>0.05), further studies with a wider range of sampld8ta! (93) 11 11.8 33 199 04 2.4 24 145
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Table 2. Occurrence of microorganisms and parasites in vegetables.

Vegetables

Microorganisms Lettuce (62) Wild chicory (39) Chicory (26) Arugula (14) Parsley (25)

N % N % N % N % N %

Salmonella sp 1 1.6 2 5.1 0 0.0 0 0.0 1 4.0
Fecal coliforms 12 19.3 8 21.0 6 23.1 5 35.7 2 8.0
Ancilostomidae 4 6.4 4 10.2 2 7.7 4 28.6 1 4.0
S. stercoralis 0 0.0 2 5.1 2 7.7 1 7.1 0 0.0
Tricostrongilidae 0 0.0 0 0.0 1 3.8 0 0.0 0 0.0
Entamoeba sp 2 3.2 0 0.0 1 3.8 0 0.0 0 0.0
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