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Hydroponics and hygienic vegetables from 7 farms at different months (January 2005-
Febuary 2006) were sampled 10 times to study nitrate accumulation. And methods for reducing
nitrate content in hydroponics culture vegetables were investigated such as 1) Reducing N in
nutrient solution before harvesting 2) Harvesting time 3) Shade reducing type 4) Cleaning
‘methods 5) Cooking methods. Results showed as followed :

1. Nitrate concentration in fresh weight of hydroponics vegetables (DRFT and NFT
system) sampled in October and December was the highest and tended to be decline in January
and February and gave the lowest in March , respectively. And nitrate concentration tended to be
increase in fresh vegetables sampled in April, June, July and August, respectively. It was also
found that 95.24% of salad vegetables (Red Oak, Green Oak, Red Coral, Butter Head, Frillice, Cos
and Batavia) contained nitrate in fresh weight <4000 mg NOjs /kg which was safety for
consumption proposed by EU. However, 57.14% of Mizuna and Rocket contained nitrate >6,000
mg NO3 /kg. For most widely consumed leafy vegetables (Dai-tokyo, Red Leaf Amaranth, White
Leaf Amaranth, Pak choi, Chinese pak choi, Cho-chin, Green Stem Pak Choi, Tah-Tsai, Water
convolvulus, White Stem Pak Choi, and 5 varieties of Chinese kale), 74.02% contained nitrate in
fresh weight 4,000-7,000 mg NOs /kg and only 14.96% gave nitrate in fresh weight < 4,000 mg
NOj /kg).

For hygienic vegetables grown in soil (Water convolvulus, Okra, Lettuce, Asparagus,
Chinese kale, Pak choi), nitrate concentration in fresh weight of different month varied
unpredictable. It was found that 95.12% of sampled vegetables had nitrate < 3,500 mg NO3 /kg.
Comparing the same salad vegetable cultured by DRFT system (farm 1), outdoor NFT system
(farm 2) and indoor Evap. system (farm 3), nitrate concentration in fresh weight was not
significantly different. Nitrate in farm 2 vegetables tended to be higher than those in farm 1 (1.42-
14.69%), those in farm 3 tended to be lower than those in farm 1 (2.47-21.78%) and those in farm
3 tended to be lower than those in farm 2 (2.41-8.76%).

2. Content of nitrate in solution of NFT system for.culturing Butter Head and Red Coral
could be lower to be 75% at 7 days, and in solution culturing Cos and Green Oak could be lower to
be 50% at 5 days before harvesting. These did not affected dry weight, but significantly reduced
nitrate which is safe for consumption (<4,000 mg NOs /kg).

3. Nitrate concentration in fresh vegetables which cultured in DRFT and NFT system,
sampled in the evening, was lower than those in the morning. The values were 1-14% and 2-39%,
respectively. While nitrate concentrations in hygienic vegetables grown in soil sampled in the
evening were 3-38% higher that those in the morning.

4. Shade reducing for salad vegetables (Green Oak, Red Oak, Red Coral), cultured in
DRFT system, increased fresh weight, compared with non-shade reducing. Vegetables covered
with aluminate net tended to give the higher weight than those with the green and black net,
respectively, and nitrate concentration was in the standard range for safety eatable vegetables
(<4,000 mg NO; /kg). Although aluminate net tended to give higher fresh weight vegetables than
those of green net, its price was remarkably high. This must be considered carefully.

5. Soaking vegetables in potassium permanganate solution significantly decreased
nitrate in fresh weight of vegetables (Water convolvulus, Green Stem Pak Choi, Chinese kale),
compared with those of soaking in tap water (control). They reduced 6.40-44.56% from the control.

6. Boiling highly decreased nitrate in vegetables (Water convolvulus, Green Stem Pak
Choi, Chinese kale), Nitrate decreased to 22.23-52.55% from those of the control. Scalding and

steaming also decreased nitrate to 5.93-21.69 and 3.02-1057%, respectively. However, nitrate still
remained in water employed.





