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ABSTRACT

Leafy vegetables including Chinese kale are the main source of dietary
nitrate.  The heavy use and extensive applications of nitrogen fertilizers in
conventional farms may be the main cause of nitrate accumulation in vegetables.
Nitrate is converted to nitrite in a plant and human body and exhibits toxic effects for
human.  Thus, this study aimed to determine the nitrate and nitrite contents in Chinese
kale grown with three cultivated practices: organic, hygienic and conventional
cultivations, in order to evaluate the safety of Chinese kale and estimate risk of nitrate
exposure from Chinese kale consumption.  Another aim is to study the effect of
cultivated practices, seasons, and cultivated areas on nitrate content in Chinese kale.

Chinese kale samples were collected from different cultivated farms in the
same area and three different areas and also collected from the same farm during
different seasons.  Nitrate and nitrite contents were analyzed by the International
Standard Organization methods, no. 3091 and 2918.  The cultivation data were
obtained from interview with the growers.  This study found that Chinese kale
contained significantly higher nitrate content (2100.3 mg NO-

3/kg) than nitrite content
(4.9 mg NO-

2/kg).  Different cultivated practices provided different nitrate levels in
Chinese kale.  The highest nitrate content was found in hygienic Chinese kale (2667.2
mg/kg), followed by conventional Chinese kale (2272.5 mg/kg).  The lowest nitrate
content was found in organic Chinese kale (1509.6 mg/kg).  Over-fertilization with
organic and inorganic nitrogen fertilizers, especially those with a high nitrogen
formula, may cause high nitrate levels in hygienic and conventional Chinese kale.

Different seasons and cultivated areas also effect on nitrate content in
Chinese kale.  Organic, hygienic and conventional Chinese kale grown in summer
tend toward higher nitrate levels than those grown in the rainy and winter seasons.
However, similar cultivated practices provide similar nitrate levels in organic Chinese
kale grown in different cultivated areas. The differences of fertilizing practices and
light intensities may be the important factors effected on nitrate content of Chinese
kale grown in different seasons and cultivated areas.
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