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ABSTRACT

Vegetables are the major dietary source of nitrate. High levels of nitrate occur in
various types of vegetables as a result of excessive amounts of chemical fertilizers which
have been applied for a good yield. This study aimed to determine the nitrate and nitrite
contents in different types of vegetables including leafy vegetables, fruit vegetables, beans
and root vegetables cultivated in three methods; conventional, hygienic and organic
cultivations in the same and different areas. The data were used to evaluate the effect of
agricultural practices on nitrate accumulation in vegetables and to calculate the nitrate
intake from vegetable consumption. Nitrate and nitrite contents in the edible parts of
vegetables were determined by cadmium reduction method and colorimetric method. This
study found that, in the three methods of cultivation, nitrate content in all types of
vegetables was much higher than nitrite content. It was also found that most of the leafy
vegetables contained nitrate levels higher than the maximum permitted level of nitrate in
food recommended by the Thai Ministry of Public Health but lower than the maximum
permitted level of nitrate in vegetables recommended by the European Union. The mean
levels of nitrate were between 505.1-1573.4 mg/kg for seven leafy vegetables (Taiwanese
Chinese cabbage, mustard leaves, Chinese convolvulus, flowering Chinese cabbage,
leaves of Chinese chive, lettuce and spring onion). Except for the water convolvulus, it
was 34.1 mg/kg. Fruits vegetables (cucumber, white gourd and angled loffah), beans (yard
long bean and common bean) and root vegetables (carrot) contained low nitrate levels; the
mean levels of the nitrate were between 22.7-310.6 mg/kg. Except for the Chinese radish,
it was 1333.8 mg/kg. The different families of vegetables had different levels of nitrate.
The Cruciferae family contained higher nitrate content than the others. The different
levels of nitrate were found in each kind of vegetables because of the different factors in
cultivation that were type of vegetables, type and amount of fertilizer, type of soil and
light intensity. It was found in this study that the application of large amounts of
fertilizers especially nitrogen fertilizers was the major factor that caused high level of
nitrate residuals in vegetables. Improper use of chemical fertilizers could heavily affect
the accumulation of nitrate in leafy vegetables whilst partly affecting fruit vegetables,
beans and root vegetables.

The study of nitrate intake indicated that the mean of daily nitrate intake from
vegetable consumption in Thai population was lower than the Acceptable Daily Intake.
However, vegetarians who consumed vegetables that contained high nitrate at 95
percentile would intake a high level of nitrate that is not safe for daily consumption.
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