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Abstract

This study was to investigate the organophosphorus insecticide residues in crops including five

kinds of vegetables and two kinds of fruits. The pesticides investigated in spring-radish, spring

Chinese cabbage, cucumber and tomato were diazinon, DEP and malathion, in unripe pepper EPN

and PAP, in peach EPN, parathion and demeton-methyl,

and in grape EPN, PAP and MEP. All

samples were analysed by gas chromatographic technique with NPD detector. No one sample was

found to approach proposed national maximum residue limits in Korea.
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Table 1. Crops and region of collected samples
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Crops No. of Region of collected sample Date of sampling
sample (1983)

Spring- 10 Gangweon-do (Hongcheon-gun, Hoengseong-gun, mid-May

radish Weonju-Si)

Spring-

Chinese 10 Gangweon-do (Weonju-Si) mid-May

cabbage
Chungbug-do (Cheongweon-gun)

Cucumber 10 Chungnam-do (Asan-gun) end-June
Gyeonggi-do (Gwangju-gun)

Tomato 10 Gyeonggi-do (Anseong-gun) end-June
Chungnam-do (Yesan-gun)

irzirlggi)per 10 Chungbug-do (Cheongweon-gun, early-July
Eumseong-gun, Goesan-gun)

Peach 10 Chungnam-do (Asan-gun) end-July
Chungbug-do (Ogcheon-gun)

Grape 10 Chungnam-do (Daejeon-Si) end-August

Chungbug-do (Ogcheon-gun)

Table 2. The analyzed organophosphorus pestic-
ides in each crop

Crops Pesticides
Spring radish DEP, diazinon, malathion
Spring Chinese cabbage  DEP, diazinon, malathion
Cucumber DEP, diazinon, malathion
Tomato DEP, diazinon, malathion
Unripe red pepper PAP, EPN
Peach Parathion, demeton-

methyl, EPN

Grape MEP, PAP, EPN

4. BN HEE6HL

b e WRE

RH e FRF 0~5°Col A REERS vtz j1R
BE st & BEDI SR R REEe Bg
W 4R #81-58k0] 3t Ag sty

. R

1) %L ; acetonitrile, benzene, dichlorometh-
ane (BB AR

2) Darco-G 60; Darco Dept. Atlas Powder Co.jit

3) Avicel; Merckjit iy

4) NaCl; g%

5) #EKNa,SO.; 45#

6) Hidsgd ; Diazinon, DEP, EPN, PAP, parathi-
on, demeton-methyl, MEP, malathion

7) B35 pEMsyge] PR ; diazinon-1.024 ppm, DEP-
5.039 ppm, malathion-3. 084 ppm, EPN-9.86 ppm,
PAP-5. 074 ppm, demeton-methyl-3.08 ppm, MEP-
2. 054 ppm, parathion-3.32 ppm

o}, EARS

1) Gas chromatograph : Perkin-Elmerjite] Sigma
3B (Sigma 15 Chromatography Data Station ¥f#)

2) Kuderna-Danish J#gse

3) ¥i®A column : 15 mm () X300 mm(Ae]) x
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Table 3. Gas chromatographic conditions on each column

G.C. conditions 4% 0OV-101 column

5% QF —14+3% DC-200 column

C-1

C-2 C-3 C-4 C-5 C-6
, 5, 0 N _ g, w3 _

Object crops oo, EotE ol zE, ZE oo], Eviz Eo] &, EE
Analysed diazinon demeton-methyl MEP diazinon  demeton-methyl MEP
o ticidas DEP parathion PAP DEP parathion PAP
P malathion EPN EPN malathion EPN EPN
Column initial o o o o °
temperature 195°C 215°C 200°C 205°C 195°C 200°C
Column initial

fime 1 10 7 1 8 7
Column final o o o o o -
temperature 200°C 220°C 230°C 210°C 207°C 0207
Column final

time 20 20 20 20 16 17
Ramp rate

(°C/min) 39 39 20 39 25 25
Injector temp. 220°C 250°C 250°C 220°C 230°C 230°C
Detector temp. 240°C 270°C 270°C 250°C 250°C 250°C
N, gas flow rate

(mi/min) 20 30 20 30 40 40
Air flow rate

(mi/min) 30 30 30 30 30 30
H, flow rate

(mi/min) 20 20 20 20 20 20

A} s3ef] teflon cock [ff3%

4) Homo-Mixer

2}, Gas Chromatographe] f&f:

G.C.9] detector= NPD(Nitrogen/Phosphorus Det-
ector)o]=] columng glass column . g4 3mm¥X]1.
8m% FAAS.

Column packing material& 4% OV-101 on Chro-
mosorb WHP (80~100 mesh)s} 5% QF —14-3% DC-
200 on Chromosorb WHP (80~100 mesh) & {if f 4} o
# column®] 72 Table 3o A 8} zEet,

sho dH ROREE

1) #ig

RUEEES £ 38 100g& Homo-MixerE /4
stel dg—stA BB shole. MEEd AEE stoml F
A 4z} flaske] &)z, acetonitrile 100 mlE 3l %
AR A 304H A" -AGddct. AGE o5
Stz o f Peig-e 500 mi beakerd] Sz TF(AY).
T B & oA FA4Z flaske] $7¥F acetoni-

trile-H,0(2 : )¢} \ABEWE 150ml ;g =& A7
il A 30 R A=A A(BY). A9 ¥ BYE
Celite 545 % 5g3 WHM(No.2)E FMste] Wik W
BEsrdvh. B 2 WS 1! FHRESl $U1=2 1%-
NaCl &% 300mig ppgt b8 HEgEs dichloro-
methane-benzene(l : 4{E%K 100 mI& puste] et &
% A=A st dichloromethane-benzene & 4Hedtgl
tt. ©}A] dichloromethane-benzene(1 : 4) EH<S f#
Hstol Tk #hilhsted /T F ol & K NaSO&
#Estel RASAT. BA" HHEEAGKE 45°CLUT
o] /] Kuderna-Danish ##E2%E # s5mi7t 2 o 7=
MR 3t

2) $8 (clean-up)ik

Kl PEe column chromatography & 473F4 .
Teflon cocky} iz = glass column{fR& 16§ mmXx 7
o] 300 mm)e] EEie] glass woolg fF5# 7 lem 2
BEIEE T & 479 benzened s B
#tstgleh. Darco G-60 Avicel(l:10) H&%< 10%
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# 5}, benzene 10 mI& o] ul¥ columnfy ol
BE ST ol SWS BAES BHksl 9l sl
Lol A Fo st BAEA 2 L# K NaS0,
52% FiE3l 4 c}. Benzene 50 mig i fi5le] column
of WA F, Bkl HhHBMER S column LRy
EENLZ K72 5 3ml il EEZ benzene 20
0mlg IS Bl Ay 2 2¥EHEKS Kuderna-D-
anish J#fEsEz @ 2~3ml 2w 72 EEBEEFEST ben-
zene-g Jnsbe] IERES] S5miz g A& HEHKoZ 3
of GCell R o}

ul. EEE

iR 9 FEHAR Lulg Wiidel gas chromatogr-
aph GHEE Fol A AT ¥ 5" SIGMA 15 data
stationg {FH3le EE 39t

AbRHBER 2 EIKE

1) RS

# B A HHRRe
o] 9 e}

2) [z

eI 20089 BEHE Hst=z =9 100g2 HIEC
o G#T Hikel #sle Rz A 100gd = &
Bfemy shiEg Bge BEE¥ERE 0.1~0.2ppme
i%)ﬁﬂ HA Hn & g B o8 FELR EBS

o FZo ERME FE EWES Y Re Ta-
ble 4o A 2 ul9} o] T4~120%HiEA oW B
APl = EIRES] FIER kA kst

0. 001~0. 005 ppm #i

Table 4. Recoveries of organophosphorus pestic-
ides in crops

Crop Recovery (%) -
Diazinon DEP Malathion
Spring radish 80 86 84
Spring Chinese cabbage 77 74 87
Cucumber 79 82 78
Tomato 85 76 79
PAP EPN
Unripe red pepper 81 98
Parathion Demeton EPN
methyl
Peach 79 83 109
MEP PAP EPN
Grape 78 104 120

*Each value is the average of 3 measurements
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Table 56 X B i-ule} o] DEP, diazinon ¥ mal-
athions] HEw st da & Holr, 2 e E
DEP7t A &Ml = 40~70% HAZA 7% Zon 24
ez B WEHLEESY) BEKEL o $ Pk
o},

BEmHE Ee 904 diazinond] i HiZio]
0%, BEMH 0.020 ppm, 2 0.011 ppm, DEPs)
WA 40%, B 0. 139 ppm, ZEH9{i 0. 085 ppm,
malathions] #HH# 2 20%, REfE 0.038 ppm, Fiy
fi{ 0.034 ppme] ¢ o},

v} o)l A 3= diazinono] #itize] 30%, HEfA 0. 004
ppm, 45H 0.003 ppm, DEPS| iz 40%, &&
fis 0.273 ppm, ZFIfE 0.137 ppm, malathions] #H
B2 20%, KXE(H 0.0343 ppm, ZEIfE 0.021 ppm ¢]
st

Solol A = diazinon®] HHiZse] 20%, mEfE &
3fii 0.001 ppm, DEP<} #li#e 70%, HE{H 0.199
ppm, 5§ 0.079 ppm, malathions] HHZEL 10%2
A 159} @Btel A 0.008 ppm o] &L}

Eul®Eo| A& diazinono] 1 BEo) FHifdelAuwl 0.002
ppme 2 A ZH v, DEPY #HHi&Re 60%, HEE
0.126 ppm, Z#3ffi 0. 081 ppme] 91},

x4 = PAPS EPNg Hgso 2 Sy &
B 1030 HEid 139 Hplel A PAP  0.006

ppmo 2 &= e}

%ol A= PAP9) #HEL 20%, HE{E 0.008 p

pm, ZEEHE 0.006 ppmeo] H 2w EPNE FfgH ] gl
52, MEPS] WHEAL 20%, &&ME 0.007 ppm, Z5¥
fitl 0.00 5ppmo] ¢ich.
Hgolel 4 EPN& 23Hdl 4 R o]z, dem-
eton-methyle] #iHEe 30%, HEfE 0.047 ppm,
#3{# 0.032 ppm, o] gl.o.w, parathiong. 1 Be] kil
Ak 0.003 ppme 2 7 &= gk

2. MERR FREEalo]l kg

AiiRel MRS REEST 81-55£(1981. 3. 16)
o7 Bl S8 vt FEREF Seh REBWR
Fravdke st Hgsle] gl Table 65 z2xf.

SE KRR Hld R BETHEE B
{‘gﬂ s g E i 2o diazinon-2 0.004 ppm
o 24 FEREe BEHAEE 0.1ppme] $1/24 0]
o, EPN-2 B@#ssieo] 0.2 ppmol vt FigH ol ol
s, malathion& 0.021 ppme 2 ZHREHS BWEFFAL
#E9l 0.5ppme] # 17250y PAP+ 0. 006 ppm.2 2 4
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Table 5. Survey data on residues of organophosphorus pesticides in crops
(unit : ppm)
Crops Spring Spring Unripe
Chinese Cucumber Tomato red Peach Grape
Pesticides radish cabbage pepper
Diazinon Positive(%) 20 30 20 10 N.A N.A N.A
Maximum 0.020 0. 004 0.001 0. 002 " " 1
Minimum 0. 001 0. 002 0. 001 — " " 1
Average 0.011 0.003 0.001 0. 002 1" " "
DEP Positive(%) 40 40 70 60 N.A N.A N.A
Maximum 0.139 0.273 0. 199 0.126 4 14 n
Minimum 0.027 0.013 0.017 0.017 " " "
Average 0.085 0.137 0.079 0. 081 ” " "
Malathion Postive(%) 20 20 10 10 N.A N.A N.A
Maximum 0.038 0.034 0. 008 0. 009 " ” "
Minimum 0.029 0. 007 —_ — " 1" "
Average 0.034 0.021 0. 008 0. 009 7 ” "
PAP Positiive(%) N.A N.A N.A N.A 10 N.A 20
Maximum " " " " 0. 006 17 0. 008
Minimum n " ” " — n 0.004
Average 1" " 1" " 0. 006 " 0. 006
EPN Positive(%) N.A N.A N.A N.A 0 0 0
Maximum " " n " — — —
Minimum 17 1" " " —_ — —
Average 1" " 1" " — — —
MEP Positive (%) N.A N.A N.A N.A N.A N.A 20
Maximum " ” " " " ” 0. 007
Minimum u " u " " u 0. 004
Average " 1" ” " 1" " 0. 005
Demeton-  Positive(%) N.A N.A N.A N.A N.A 30 N.A
methyl Maximum " " " " " 0.047 1"
Maximum n " " " " 0.013 ”
Average " ” ” " " 0.032 "
Parathion Positive(%) N.A N.A N.A N.A N.A 10 N.A
Maximum " " " n " 0. 003 "
Minimum " " 1" ” " — "
Average " 1" 1 " " 0. 003 "

N.A=not analysed

RS B A 0.2 ppme] {41/36¢] .
REE A= EPNe BEHAK#EL 0.1ppmo]t}
2 A N = e parathiong 0.003 ppm
o2 RRPo BYFAKLE 0.3ppme] #1/1000]
2 PAP:= 0.006 ppmo 24 REo] BAFARE
0.2ppme] #1/34 o]t Z2MAyo s Bo HHE(E

Y BEEE S BEKEL BYAAILEES 1/256~1/100
AEE R Kooy BEAAE JIZ FIER
HA e Aoz Aptdd.

DEPs} demeton-methyle] %8 473 &7 Fo] $-
g betel s RBRE Sl Aovk BE BIBEER

A% BEAES LS FEE oA DEPY
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Table 6. Summary of the detected organophosphorus pesticide residues in crops and comparison

with toleramce

Pesticide Diazinon

\“\

EPN MEP Malathion Parathion PAP

. P DEP Demeton-
Classification ™ methyl
Vegetables Radish, cabba Red Radish, Red Radish, Cabbage,

Crops ge,cucumber, pepper N.A cabbage, N.A pepper cucumber,tom- N.A

tomato cucumber, ato
tomato
Range of 0. 007~
residue 0. 001~0. 020 N.D » 0.038 " 0.006  0.013~0.273 "

Average 0. 004 - 0. 021 " 0. 006 0. 096 "

Number of

positive sam 20 - " 15 u 10 52.5 "

ples(%)

Tolerance 0.1 0.2 0.2 0.5 0.3 0.2 no no

tolerance tolerance
Fruits Crops N.A Peach grape N.A Peach Grape N.A Peach
grape

Range of " N.D 0.004~ u 0. 003 0. 004~ i 0. 013~

residue 0. 007 0. 008 0. 047

Average 1" — 0.006 # 0.003 0. 005 u 0.032

Number of

positive i - 20 i 10 20 Z 30

samples(%)

Tolerance 0.1 0.1 0.2 0.5 0.3 0.2 no no

tolerance tolerance

Tolerance in Japan 0.1 0.1 0.2 0.5 0.3 0.1 0.5 0.1

N.A=not analysed, N.D=not detected.

Wikige) 0.5ppmol vt A FHAMIMY BEEAMME
0.095 ppme & 1/5¢] AiHstg oo, demeton-methyl
of oy E R Bkl 0.1 ppme 2 FES |
gle] ol & Fxz o] B oW EHpobo] BANE T
<l 0.032ppm 3§ 1/33 = ofgleh

H#&, expggeoel, shich, FAO/WHOS| L1l
SRR vla e el vk RTEBYE
AL e R HiE eiel AT HRH
et wlsestch. BERqS fdiel BRIILHE —
& A 2 BERe] wheb s Rl o
a2y WEoz Az A B RERWET B
PEipel MM, [R3RS R, (AR, FREE, #
MR, RS (B A EE IS W hx o
el wheh 2 Sepdch ZelEE fREel [
o ZEER AL F E5Ecy FEEP TR
B Bfd ¢ A AR AREd.

A=) [e]
eﬁf;‘\f

e

E BN

W REZHEC B AROR BUMES 5
Mite WET HRE 2 2

1) GG, M F, 20], EvrlE)e A diazinon
o] BiiEE 20%, WHHEEYE FiiH~0. 020 ppm o]
Ao, HHHRY F¥e 0.004ppme] gict. DEP=
frtiE#e] 62.5%, WHHMEAE A {~0. 273 ppmo] g
on, HHREY T3S 0.096ppm o] gt} Mal-
athions] #HZAE 15%0]w HHIRME R ~0. 03
8 ppme] 3 IR 552 0.021 ppm o] g1t}

2) mFol e EPN& Zatflal A4 RigH = oo,
PAPE 1859 Hfbol 4=k 0.006 ppme 2 #Hs 9 o).

3) 2xo] A9 PAP: #iHzie] 20%0)x 16 HiE
£ TEH~0.008ppm o] ¢l ow] HHRARY Fiye
0.006 ppm o} Avt. EPN2 Z3lfsfoll A AfgHIs 9l o
wt MEPo] a2 20%, #iLRiFAE ASiH~0.007 p
pme] = KIS 92 0.005 ppme] ¢}

4) FrgotolA EPN2 Z2aHelA RigHiel ¢ =,
demeton-methyle fiHzio] 30%, #LFEYS RBH
~0.047 ppme] gl ol RS A2 0.032 ppm
ol i vl. parathion® 1%2] R ¥lo] A]wl 0.003 ppmeo &
= 9 et

5) K PAEMRAA HHAGEHRY BNEE RER
Pk HERER R BERS BEN/LY BYHeE
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