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Analysis of Nitrate Contents of Some Vegetables Grown in Korea
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Abstract

Nitrate is taken up from the soil by plants for protein synthesis and present in vegetables as a natural
component and/or contaminant. The objective of this study was to estimate nitrate(NO3") contents of
some vegetables(Chinese cabbage, radish, lettuce, spinach) which were produced in Korea and to provide
a scientific basis for the evaluation of risk to public health arising from dietary exposure to nitrate. A
total of 400 samples were analysed for nitrate contents using our ion chromatography. From the results,
in general, nitrate levels in vegetables produced by 2 harvest seasons were not different. The minimum,
maximum and mean values of nitrate were 311, 5522 and 2788 for spinach; 542, 4484 and 2287 for lettuce;
273, 4151 and 1551 for radish; 362, 3015 and 1498(mg/kg) for Chinese cabbage. Nitrate contents of vegetables
grown in Korea were similar to those of vegetables grown in other countries.
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Table 1. Operating parameters of ion chromatography for
determination of nitrate(NO3') contents

IonPac AG4 4¢ X 50mm +IonPac
AS4A 49 < 250mm
1.8mM NazCO3+1.7mM NaHCO3

Column

Eluent solution

(pH 10.5)
Detector Conductivity
Conductivity sensitivity 30us
Injection volume 20u1
Flow rate 2.0ml/min
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Fig. 1. Chromatogram of NOs for standard(A) and Chi-
nese cabbage sample(B) by I.C.

’ Sample 10g I

added with 40ml of
200mM sodium borate

‘ Homogenizing 1

added with 50ml of
200mM sodium borate

’ Heating(80°C, 15 min) ’

‘ Cooling(0°C) ‘

’ Filtering(Toyota No.5A) |

|
1 Dilution ‘
|

Filtering
(On Guard RP cartridge)

I

Sample for nitrate
determination by 1.C

Fig. 2. Schematic diagram of sample preparation for de-
termination of NO3 in vegetables.
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Table 2. Contents of nitrate in various vegetables and
(unit: mg/kg)

recoveries
Vegetables Mean=SD" Min. Max.
Chinese cabbage 1498% 5252 362 3,015
Radish 1551+ 681° 273 4,151
Lettuce 2287+ 952° 542 4,484
Spinach 2,788+1,231° 311 5,522

YValues are mean*S.D.(n=100) and ranges(minimum and
maximum).

?In each column, different alphabets in superscript show sta-
tistically significant difference(p<0.05).

Table 3. Contents of nitrate in vegetables by season
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(unit: mg/kg)

Winter(November-March)

Summer(Aprii-October)

Vegetables 1 X
Mean+SD" Min Max Mean*SD Min Max
Chinese cabbage 1,398+ 472 372 2,872 1,598* 559" 362 3,015
Radish 1,604+ 6467 679 4,151 1,498+ 716% 273 2,721
Lettuce 2,379+ 824 609 4,484 2,195%+1,065" 542 4,402
Spinach 2,588+ 1 207" 311 5,215 2,987+1,234° 431 5,522
YValues are means®S.D.(n=50) and ranges(minimum and maximum).
PIn each row, different alphabets in superscript show statistically significant difference(p<0.05).
Table 4. Nitrate monitoring results of many countries” (unit: mg/kg)
Korea ]apan3> Belgiumlg) EnglandZZ) Germanym EU?
Vegetabl
egetables Mean No. Mean No. Mean No. Mean No. Mean No. Mean
(min-max) (min-max)
Chinese 1,498 B _ B B _ B B
cabbage 100 (362-3,015) 9 1040 3,100
. 1,551 B _ ~ B B
Radish 100 (273-4.151) 12 1,060 90 2136 7 (5683-4,172) (780-2,400) 1,100-1,510
2,287 5 _ 5 _ ~
Lettuce 100 (542-4.484) 3 5360 112 2,782 589 (240-5,628) (750-5,500) 907-4,674
. 2,788 B B 5 B .
Spinach 100 (311-5522) 9 3560 72 2,297 147 (225-4,121) (900-5,400) 390-3,383

1 .
)Subscnpt numbers represent reference numbers.
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