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Analysis of Nitrate Contents of Agricultural Products by HPLC-UV

Sung-Ae Jof, Fun-Hee Kim, Sung-Hee Han, Dong-Hun Yuk, Jung-Hun Kim, and Seog-Gee Park

Kangnam Agricultural Products Inspection Team, Kangnam Agro-marin Products Inspection Center,
Research Institute of Public Health & Environment, Seoul 135-160, Korea

Abstract

A total of 550 samples were analysed for nitrate contents using HPLC-UV. Nitrate contents of leaf vegetables
were higher than those of root vegetables and fruit vegetables. The average nitrate content of the radish leaves
(4875.8 mg/kg) was the highest, followed by marsh mallow (4711.7 mg/kg), crown daisy (4546.9 mg/kg) and
vitamins (4239.5 mg/kg). The nitrate content in fruits of strawberry and banana averaged at 24.0 mg/kg and
438.5 mg/kg, respectively. Nitrate was not detected in other fruits. In fruiting vegetables nitrate contents were
less than 1000 mg/kg. In onion, lotus root and radish, nitrate contents were 253.7mg/kg, 352.4mg/kg and 2849.0
mg/kg, respectively, with no detection in garlic. Nitrate contents in mushrooms were less than 100 mg/kg.
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Table 1. Analytical conditions of HPLC-UYV for nitrate anal-
ysis in vegetables

Instrument Condition

Column TonPac®AS14 (4% 250 mm)

Mobile phase 1.7 mM NaCO03/1.8 mM NaHCO;
Detector Tunable Absorbance Detector (230 nm)
Flow rate 1.2 mL/min

Injection volumn 20 pL

Column temp. Room temp.
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Table 2. Recoveries and limits of detection of nitrate in the
vegetables
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Instrument Recovery"” (%)  LOD? (mg/kg)

NO; HPLC-UV 103.9£1.7 0.01

UMean=+SD (n=3). ?LOD: limit of detection.
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Fig. 1. Chromatogram of NO3z for standard by HPLC.
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Fig. 2. Chromatogram of NOs; for crown daisy by HPLC.
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Table 3. The contents of nitrate in the leaf vegetables
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Nitrate content (mg/kg)

Vegetables No. of samples Min Mo Noan
Radish leaves 14 3439.7 5950.7 4875.8
Marsh mallow 19 3549.6 5556.6 4711.8
Crown daisy 15 4158.6 5178.8 4546.9
Vitamin 17 443.3 6745.5 4239.5
Mustard green 15 2991.7 5482.2 4233.7
Pak choi 10 2088.1 5031.8 3800.6
Chard 17 1881.3 4806.6 3446.2
Chamnamul 14 1547.0 4883.4 3227.3
Leafty and stem I?o.rean cabbage 27 1349.5 ,4974.6 2871.3
Vegefables Chicory 24 1047.1 3684.6_5 2640.4
Korean lettuce 41 583.2 4189.5 2620.4
Spinach 20 801.0 3720.2 2174.2
Romane 15 1068.5 3330.2 1900.9
Rose 16 1299.8 2558.4 1837.8
Perilla leaves 85 73.0 3405.3 1039.8
Leek 12 256.3 1491.4 884.3
Broccoli 13 256.4 867.0 538.0
Water dropwort 16 37.2 1553.9 4785
Welsh onion 17 32.1 996.0 304.2
Banana 12 423.6 453.0 4385
Strawberry 13 12.8 35.2 24.0
Fruits Mandarin 15 — - -
Persimmon 12 — - —
Apple 16 — — —
Fruiting Squash 9 356.5 723.9 5437
vegetables Cucumber 10 340.1 541.4 423.8
Green & red pepper 13 — 167.7 94.5
Radish 6 2441.2 3256.7 2849.0
Root Lotus root 7 96.0 456.8 352.4
vegetables Onion 12 85.0 323.3 253.4
Garlic 8 — - -
New matsutake fungus 4 — 110.6 55.3
Mushrooms Oyster mushroom 4 - 196.3 98.2
Winter mushroom 2 — - -

60%

50% | Lettuce
40%
30% r

20%

Distribution (%)

0-1000 1001- 2001- 3001- 4001-
2000 3000 4000 5000

Nitrate content (mg/kg)

10% | l
0% _- 1 1 1 1 -_

60%

50%

40%

30%

20%

Distribution (%)

10%

0%

Fig. 3. Distribution of nitrate content in lettuce and perilla leaves.
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