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Nitrate Content and Organophosphorus Pesticide Residues
in Edible Part of Organic Farming Vegetables
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Abstract

The NO3 contents and organophosphorus pesticide residues in edible part of vegetables cultivated
by a conventional or an organic farming methods were determined. The NO3; contents of vegetables
cultivated by the organic farming method were between 120ppm and 4,523ppm, whereas its contents of
vegetables cultivated by the conventional farming method were between 89ppm and 1,575ppm. Fifty
two percent of vegetables cultivated by the organic farming method accumulated NOs; content over
than 2,000ppm, whereas 82% vegetables cultivated by the conventional farming method accumulated
NOs content below than 1,000ppm. The NOs™ contents of lettuce dependent on the cultivation method
obviously. The NOs; contents of lettuce cultivated by a hydroponic farming method were between
4 800 and 6,500ppm, whereas those cultivated by the conventional method were between 630 and 750ppm.
The organophosphorus pesticide residues in edible part of vegetables cultivated by the conventional
or the organic farming methods were not detected. The NO3 contents in edible part of vegetables
cultivated by the organic farming method should be considered as one of several parameters to judge
a real safe vegetable to be certified by goverment.
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A-8-819] o0 Table 19 & 271 8toll A 2413k vt.
EFEAZ diazinon, parathion methyl, fenthion, me-
thidathion, ethion, carbofenothion+- Riedel-de Hien
Co.8] XFFS £§3}l] FA gas chromatographyell
F4138}o] retention time& A4 813t A1 F T2 Fof



Table 1. Instrument and operating conditions for gas
chromatography

Instrument : HP-5890 series I
Detector : NPD (Nitrogen-Phosphorus Detector)
Column : HP-5 capillary (5% diphenyl- and 95%

dimethyl polysiloxane)
20m(L) X 0.32mm( ¥ ) X 0.17um(film
thickness)
Temperature : Column oven, 180°C(2min.)-240°C(15min.)
Injector, 230°C
Detector, 250°C
: Ny, 1ml/ min.
Ha, 3.4ml/min.
Air, 130m}/min.
Split ratio :1:20

Flow rate

o FHL EEES
chromatography | 5} retention time®] E&F

3 AHE Ae Rt

2l 3k W3 mhA7EA 2 gas
]

H
o
Zq

e

Y

ot 8 oE

NOs &zk

Table 2= Al g 24 dutds) 9 f7)5He g A
e A2F F 1159 7AW NOsy™ §hers Vet
WA Zlelel. Ank Fayed o) HaFol wlste] §71
S AW 2R NOs” FaFo] B4 Jehgor &
7153 A AA4aFS) NOy ek Aldo) 4,523ppm.2-
2 M w3hoy ol Aldoe] FulEA ] 48
NO; 9] &3 5o whw o8& w37} 3420ppm, 4
7} 3,010ppm, B2e] 2,500ppm, 27| 2,025ppm.S. =
=2} A 7)E(2,000ppm){(16)8 3 Z o2 1}e)
w$.ow 2ol 1,775ppm, #37} 1,510ppm, ®)vie) 7}
1,135 ppm, A1 %17} 1,095ppm S & ¥} LA &8 $50]

Table 2. Vegetables divided by the level of NO3~ con-
tents (ppm)

Organic farming Conventional

method farming method
Green onion 120 89
Chicory 630 570
Spinach 1,095 780
Drop wort 1,135 740
Leek 1,510 570
Cucumber 1,775 940
Kale 4523 1,575
Crown daisy 2,025 410,
Lettuce 3,010 710
Carrot 2,500 1,130
Chinese cabbage 3,420 570
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Table 3. NO;™ content in edible parts of lettuce accord-
ing to producing method

Farming methods NO3™ content(ppm)

Conventional 630~ 750
Organic 2,730~3,500
Hydroponic 4,800 ~6,500
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Fig. 1. Gas chromatogram of standard organophosp-
horus pesticides.
1: Diazinon(9.8),
3: Fenthion(13.5),
5: Ethion(20.3),

2. Parathion-methyl(11.9),
4: Methidathion(16.2),
6: Carbofenothion(23.2).
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Fig. 2. Gas chromatogram of carrot.
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Table 4. Organophosphorin pesticide residues in vegetables by a conventional or an organic farming methods

Residures Diazinon Parathon

Fenthion

Methidathion-

methyl Ethion

Carbofenothion

Conventional method

Spinach - —
Drop wort - -
Kale trace” -
Chicory - -
Crown daisy - —
Lettuce - -
Carrot - -
Cucumber - -
Leek - -
Chinese cabbage - -
Green onion - —

Spinach - —
Drop wort - -
Kale - -
Chicory - -
Crown daisy - -
Lettuce - -
Carrot - -
Cucumber - -
Leek - -
Chinese cabbage - -
Green onion - -

Y means not detected, Dirace
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Table 5. Price of vegetables (won per 100gram)

Conventional  Organic farming
Vegetables method method
Spinach 400 400
Drop wort 150 800
Kale 200 870
Chicory 700 670
Crown daisy 300 1000
Lettuce 220 1000
Carrot 100 200
Cucumber 100 260
Leek 200 750
Chinese cabbage 58 480
Green onion 500 680
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