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ABSTRACT

This study was carried out to investigate the 106 kinds of pesticide residues in agricultural products (n =
3,614) by GC, for the northern area of Seoul from March (1999) to December (2000). The detection rate of
pesticide residues in samples was 5.0% (mean = 2.86+7.22 mg/kg, n = 180). The order of the agricultural
products in which pesticide residues were detected was korean lettuce > perilla leaf, pepper > chinese cabbage
> leek > spinach. The percentage of the agricultural products in excess of MRL was 2.0% (n =73). The agri-
cultural products in excess of MRL were korean lettuce (n = 15), perilla leaf (n = 13), leek (n = 6), spinach (n=
6), pepper (n = 5), chwinamul (n = 5), etc. The order of the pesticide residues which were detected in agricul-
tural products was procymidone, endosulfan, chlorpyrifos, vinclozolin, chlorothalonil and diazinon. The aver-
age residual values of procymidone, endosulfan, chlorpyrifos, vinclozolin, chlorothalonil and diazinon were
4.07, 1.24, 1.27, 2.83, 17.71 and 1.48 respectively. The pesticide residues in excess of MRL were chlorpyrifos
(n=19), endosulfan (n = 12), procymidone (n =9), vinclozolin (n = 6), etc, and the measured concentration
ranges of chlorpyrifos, endosulfan, procymidone, vinclozolin, pyrazophos, diazinon and EPN were 0.03-6.72,
0.18-5.8,2.0-60.8, 1.70~-20.33, 0.26-1.21, 0.59~4.3 and 0.28-4.19 respectively.
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o} (B, 1995). o= A7]e] £8 F Fof
(post—hearvest) A|A], dl|Fol] g HA o} WY
T+ BYU3A, Al 5 B oz}l s3] AA

4 A #HE-A| (Insect resistant crops)2h A A, #]
84l A-B-A) (herbeide resistant crops) % 83}
nay|s 3 (A5 2, 2000), X 1988 B
ZAAFE R A & o] 9]0 27%F ARl HE 177)
Roko] AFEE7)FE 1AL, 1988)
ol ¥z 20004 SUosle AH FAEF Agos
W9l Sosled 206%2) Fotol vhaled R
7]% (MRL : Maximum residue level)& A} (27
-2 5, 2000)3+53 =t

Aasell B BYE 2A vhrelnml AR
H4ze] 5o 5, 4% T Awok +UAEL
B pohed, Wiel A%Ht AHgFABelel
g B4 59 41N Doz hreld 4 b
(Kuchler et al., 1997). o] EAE 7] $i3t =}
22 AHEE ARk BAT At 249
Feh, Ao B3 9 PE7]e EEEe 9
Zr=o} Aol wpel A Algel Azt ¥
£ HA3e Ax 94 e FHe o T Mi-
Sun Hong et al., 1999).

B, 35 B4 o o8 A %E F
AlEA3E7] 98 GPCAZH I GC/MS-SIME A+
3} 95F& BA3 A% (Ogawa et al., 1997)= F
Z fv2 toluene, dichloromethane, THF, cychlo-
hexane & &% AF43)l3, 55| = SFE (Su-
percritical Fluid Extraction)2 @7]ol|A] wi=a
A AspHele), 22} 7| Fsh §7180) Algo] Mol
Hl-go] A7) B4 WbEE Bk} (Pearce
etal., 1997).

=3 A7l e A St A ZA gk
& UAE AR B4 A&IHAE HoFdt
kg BAF= oMY o2 vidol
Z}=l 2 ek (FDA, 1995). ul= ] Eu oo
B A YAkse] AgRRo] o Aol
= Aol|A FA37]#<el CDFA (California Depart-
ment Food and Agriculture)ell M 1981 %
o 75%& GC9} HPLCZ FA¥AM317] Aj2tste
(Luke et al., 1981), 1991l = 100s4%-& A13A]
3, A& A=A A& =E GC/Mass7t =9
gl or (Liao et al., 1991), $-2}el] ==
CDFA A2 5AZh o) 13652] 2= de] 7}
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9l Ry B8 F= 93N =" x4 2
F71Fow A BRAGNN F5HE F3E9
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Table 1. The list of investigated agricultural products

Classificaton Product name (Total number of samples)

Lettuce (463), Perilla leaf (316), Korean
cabbage (226), Crown daisy (90), Leaty
radish (119), Chikery leaves (63),

Green onion (98), Spinach (77), Kale (43),
Sinsuncho (22), Water dropwort (74),

Leek (67), Chard (13), Mallow (21), Mustard
leaf (14), Celery (2), Chungkyeongchae (30),
Pepper leaf (3), Cucumber (205),

Pumpkin (129), Strawberry (51),

Tomato (140), Egg plant (59), Melon (36),
Musk melon (2), Onion (13), Amaranth (4),
Watermelon (14), Parsley (2),

Radish root (10), Cabbage (5),

Godlebaegi (2), The others (70)

Rice (26), Brown rice (14), Barley (30),
Glutinos (12), Foxtail millet (12),

Vegetables

Grains Black rice (8), Corn (2), Sorghum (3), Buck
Wheat (1), Job’s tears (2), The others (2)
Potaoes Potato (11), Sweet potato (2)
Beans Kidney bean (5), Soybean (6), Redbean (5)
Spices Pepper (401), Garlic (9), Ginger (4)
Apple (71), Citrus friut (42), Persimon (44),
Pear (38), Peach (33), Grape (29),
Fruits Banana (21), Kiwi (21), Prune (17),

Orange (9), Pineapple (3), Grapefruit (2),
Cherry (1), Plum (1), The others (5)

Chestnut (2), Ginkonut (1)

Nuts and seed

Agric mushroom (38), Pyogo mushroom (6),

Mushroom 1y others (18)
Chamnamul (38), Chwinamul (57),
Wild plants  Dotnamul (12), Muwi (8), Rocambole (3),

Butterbur (8), Fatsia shoots (4)

(USA) AlFelm, T &} AgAlekE AfFser ¥4
4 3 EFA 1t AEE ANl

Aaxlg] =7 SPSSWIN 8.0-2 A4sle] E7)
BAE AAsge A ess F D o4
o] Hgstelg AFsHe BAHLM (ANOVA)7
Fhel2dlo| 7 E W)e Mgt AEE wok) &
FHE NN, WL, SFER G2

Aho) g & Abol ke,

1) A|IZXA 2]

Alg ©v]3+9] CDFA (California Department of
Food and Agriculture)oll A AFg-3l3 Qle oA E
EA A (Luke et al., 1981)e] wlz} Figure 134

| Chop & Weighing 50 g of sample |

Add 10 ml acetonitrile

nding

w
o

for 2 min

Filtering

with shark -skin filter
paper into glass containing
10~ 16 g of NaCl

Shaking

for at least 1 min

’

Phase separation
10ml AcCN x 3
Organophosphorus Organochlorine
pesticides pesticides
Evaporation Evaporation
to near dryness at to near dryness at 50°C

Add 5 ml acetone

lElss 0.2 nylon ﬁltil
| Gc-ND |

l Add 2 ml hexane

“Prerinse with 5ml
10% acetone/hex.
add 5 ml hexane

L Florisil SPE |

sample loading

5ml 10% acetone/hexane X 2 L Collect eluant —|
L

L Evaporation '

at 50°C with
nitrogen

Mass up
to 5ml with hexane

L GC-ECD

Fig. 1. Schematic flow diagram of agricultural sample
preparation for pesticides residues analysis.
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Table 2. Operating condition of GC

Vol. 18, No. 4

Table 4. Operating condition of GC-MSD

Column HP-5 (NPD) HP-1701 (ECD) HP-6890 GC interfaced to HP 5973 MSD
Column 30m x 0.32mm 30 m %X 0.25 mm Column HP-5ms
dimension x0.25um X0.25pum Dimension (30 m X 0.25 mm X 0.25 um)
100°C (2 min)-8°C/ 150°C (2 min)- Column flow 1.0 ml/min he constant flow
min-140°C-10°C/ 8°C/min-240°C- Injector Autoinjector with split mode (10: 1)
Oventemp.  min-200°C (3 min) 15°C/min- In;ecmr temp ! ”60"pC
15°C/min-260°C (5 min) ~ 280°C (7 mi ) -
) mn o (5 min) (o min) Interface temp. 280°C
Injector temp. 210°C 230°C Oven condition  100°C (2min)—10°C/min—280°C (15min)
Detector temp. 280°C 280°C Ionization mode Electron impact at 70eV
N (1.5 ml/min) Scan range ‘ 10~ 700 amu (?.68 scan/sec)
Gas flow Air (60 ml/min) N2 (1.0 ml/min) Solvent delay time Smin
H, (3.0 ml/min) MS source temp. 230°C
MS quad. temp. 150°C
Table 3. Operating condition of GC-ECD
Column HP-§ HP-608 HP-1701
Column 30mx032mm  25mx0.53mm  30m x 0.25 mm ol gl X
dimension  x0.25ym X025 um X025 um gz 5 n#
150°CQmin)-  140°C(1 min)-  150°C (2 min)- El2lof Mol =of oo
8°C/min-240°C- 8°C/min-240°C  8°C/min-240°C- 1. 2HE 191 5 % 28x
Oventemp. = ys*Cimin-  ~(5 min)-280°C 15" Clmin- MeA] EA e AR nhe W2, 2 Sl
280°C (7 min) (5 min) 280°C (7 min) 184 ZAEA A AL vh=, 3, 9] 5l
° i -
Injector temp.  230°C 280°C 230°C A §EF A 79% F2HE 36147 A
o =gk HA A )l 7ol =oko =
Detector temp. ~ 280°C 260°C 280°C P BRI Tab:’ 5s% ZAt gerel A
O zAIA|A L = 0] 3 Q
Gas flow No(L.Sml/min)  Np(7.8mU/min)  N;(1.0 ml/min) o P18 4 Aol 2s) Wz} deid

Ak 10639 o FEFE V19 A ke
hexane, 7] 21 A& acetoned] o Z+zb 100 ppm
o2 AT = (stock solution), TFITA 4 A
Alell Z}z+e] zA|Lu] = stock solution-g 8]A] 5}
Agsieet 7171848 913 GCol BHEAL §
71 QA %52k Table 298] 271& AH-8t #7194
Al FoF2 Table 3] 717|271 o2 ¥4

2) GC-MSDo]| 2|5t &0l

A8k GC-MSD #4 Al&e] Az #A-2 o}
Aot 2t poko] ZHER A&eA HA] 200¢ o
e AaE F& #3435 A7 5§ AEAIE 50g0)
100 ml ACNE& 7}8fed Z=23F & shark—skin filter
2 g3kt o] He Sep-pak™ Cig cartridge 2
AAZ = NaCl 10~15 g3} phosphate buffer 2 ml
£ slohel 25o] & ¥ AAsk ACNS} E3ol
2lHH ACNZE 33 NH, cartridge= A, &
& AL AFPgYor dgon, FARL of

739kt} (Table 4).

L g e o

4 3tk old WElE 7eksly| s e A7z
A GeFet cased 7t Foludxs Fesdivy &
4 gler o A 42wyl wd4E A
Aol B3t AR} oS FAE A AR E 5
oF AME- S99 AN 7|EH (5EW), 4]
¥ WM AFHE 71EE AA, +43 o
F (A FEA Nz 2t AFeds &
gt FH A ey Aldze] «
Aol JA AFH LTS 2HAA 4=F voF
9] ek AHE- 71E& Ak gl o] )& o)
kg AR, A AR AFIHEIEE &
H 7 gl Al 23 5 gldka g
AlEojoFEe AN Al EHAAY A=Y 7F:
3} FAe gAste F2EY FFAFILIE
AAEe] et o] 71EE 2HF Hpel= 2 4
Eo| A=z, £, 71 AHE, 28], B.E, "7} F3
e}

2. 24 Yot
A 3,61471¢) A8 F 180X Fofo] &
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Table 5. Distribution of detected pesticides residues in agricultural products
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Group Ttem Inspection Detected Detected range of pesticide residue
samples samples (mg/kg) Conc/MRL
Pepper 401 26 Procymidone 0.09-2.0/5.0
Pyrazophos 0.26-1.21/0.1
Vinclozolin 0.5-2.02/3.0
Spices Ethoprophos 0.289/0.02
Endosulfan 0.2-0.68/1.0
Chlorpyrifos 0.18/0.5
Phosalon 0.09/0.1
Leak 67 11 Procymidone 0.2-23.0/5.0
Chlorpyrifos 1.022/0.01
Fenarimol 2.1.78/0.1
Kale 43 1 Endosulfan 0.5/1.0
Godlebaegi 4 1 Endosulfan 0.2/2.0
Spinach 77 10 Endosulfan 0.2-2.89/1.0
Diazinon 1.05/0.1
Procymidone 2.16-10.4/5.0
Permethrin 0.4/2.0
Chlorpyrifos 1.26-1.96/0.01
Chungkyungchae 30 2 Endosulfan 0.7/2.0
EPN 4.19/0.1
Chickery leaves 63 4 Chlorpyrifos 0.175-0.327/0.01
Procymidone 1.0/5.0
Chlorothalonil 10.71.0
Endosuelfan 0.18/1.0
Chard 13 3 Endosulfan 2.62/2.0
Diazinon 1.40/0.1
Water dropwart 74 1 Endosulfan 0.23/1.0
Radish root 10 1 EPN 2.3/0.1
Vegetables Korean lettuce 463 36 Procymidone 0.06~60.8/5.0
Endosulfan 0.5-3.212.0
Phenthoate 1.8/0.2
Chlorpyrifos 0.09-3.478/0.01
Vinclozolin 0.06-9.60/1.0
Carbofuran 0.05/0.1
Metalaxyl 0.67/2.0
Green onoin 98 4 Endosulfan 0.2/1.0
Carbofuran 0.4/0.5
Procymidone 0.03-6.0/5.0
Perilla leaf 316 26 EPN 0.28/0.1
Carbofuran 0.02/0.1
Fenvalerate 0.30/0.5
Endosulfan 0.14-3.4/2.0
Vinclozolin 0.1-20.33/1.0
Bifenthrin 0.34/0.5
Iprodione 39.2/10
Chlorpyrifos 1.069/0.01
Procymidone 0.03-38.9/5.0
Methidathion 1.60/0.2
Fenthion 1.7/0.5
Tetradifon 0.1-1.6/1.0
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Table 5. continued.

Vol. 18, No. 4

o peelon Deeed  Dotsed e of pradds s
Chinese cabbage 226 15 Diazinone 4.3/0.1
Endosulfan 0.2-3.12.0
Fenthoate 10.7/0.2
Chlorothalonil 21.71.0
Procymidone 0.3-2.9/5.0
Leafy radish 119 6 Ethiofencarb 0.05/5.0
Endosulfan 0.26-1.46/2.0
Chlorothalonil 1.0/5.0
Procymidone 0.73/5.0
Vegetables Crown daisy 90 4 Endosulfan 02-5.8/2.0
Diazinon 0.59/0.1
Chlorpyrifos 6.72/0.01
Procymidone 0.03-0.60/5.0
Cucumber 205 8 Procymidone 0.06-0.71/2.0
Vinclozolin 0.06/1.0
Tolyfluanid 0.5/2.0
Diclofluanid 0.7/5.0
Chlorothalonil 0.17/1.0
Tomato 140 1 Vinclozolin 0.7/3.0
Apple 71 1 Endosulfan 0.08/1.0
Banana 21 1 Chlorpyrifos 3.281/0.25
Ftuits Citrus fruit 42 1 Fenitrothion 2.12/2.0
Kiwi 21 2 Vinclozolin 0.4/10
Procymidone 1.2/7.0
Chwinamu] 57 6 Chlorpyrifos 0.09-6.72/0.01
Diazinon 0.06/1.0
Ethoprophos 3.06/0.02
Muwi 8 2 Procymidone 2.0/0.1
Wild plants Pendimethaline 0.28/0.05
Dotna—mul 12 4 Procymidone 0.09-0.4/5.0
Vinclozolin 0.06~-9.60/1.0
Amaranth 1 Chlorpyrifos 0.121/0.01
Chamnamul 41 2 Endosulfan 0.4-3.9/2.0

Hel H 5.0%2) AEEE B} o] & (Cho
et al., 1997) 59] 20.1%, %} (Bak et al., 1999) 5-2]
17.6%%= 3% ztelg Bt sofe] A&H
FAES BRER "—‘—_}-41‘4 YA EFR 11.6%, %
XA -7 5.7%, AAF 54%, 4AF 1.5%F90H,
R R ”161%, A FelMxe wol
AEHA A AEe] AA 2 AR 2FEL
Foel AF3HA °L°V1 73%‘5]7‘] %4 Ao
AE F M ke AERSE ARgehe
AP, FF 52 2"]7}—4 Bl FrhFe AR
(%A%, 2000), 22 7 $AHPFN 2

oo e oo

Fol Arjdez ¥ HAF U AxF

A5 o] 240 WelA MHEz AE
o] A3l oz AHEER, o9 YxHo
2 o9 A v 2EAFA AR e g
AA AN 22 AEEE P

N F2tEo M9 s RAHE AFRd A
2 367, A 267, T3 267, w3 154, B2 11
A, AFH 107, 2.0] 87, dF-9} FHEoA ZHzt
67, &7k 471 529 Fofe]l AEFHK) HA A=
7HEH 74%% AR ARV A AE
7422 75.0%%F AR3dek 718 249 534E

o r\o P
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Table 6. Distribution of detected pesticides residues in agricultural products over MRL

Item Inspection Detected Detected range of pesticide Item Inspection Detected Detected range of pesticide
samples  samples residue (mg/kg) Conc/MRL samples  samples residue (mg/kg) Conc/MRL
over MRL
endosulfan 3.912.0 endosulfan 2.62/2.0
C(;gl‘;’;l 0 4  diazinon 05001 | Chard 13 2 iazinon 1.40/0.1
chlorpyrifos 6.72/0.01 procymidone  5.9-23.0/5.0
procymidone 5.09-60.8/5.0 | Leak 67 6  chlorpyrifos 1.022/0.01
endosulfan 2.3-3.21/2.0 fenarimol 2.78/0.1
Lettuce 463 15 phenthoz?te 1.8/0.2 diazinone 4.3/0.1
ck}lorpynfos 0.09-3.478/0.01 Korean 26 4 endosulfan 3.1/2.0
vinclozolin 9.60/1.0 | cabbage fenthoate 10.7/0.2
EPN 0.28/0.1 chlorothalonil 21.7/1.0
carbofuran 0.34/0.1 | Green ]
endosulfan 3420 | onoin 8 I procymidone 6.0/5.0
vinclozolin 2.1-20.33/1.0
.26-1.21/0.1
Perilla iprodione 39.2/10 | Pepper 401 5 Pyrazophos 02 ‘
316 13 ; : ethoprophos 0.289/0.02
leaf chlorpyrifos 1.069/0.01 -
procymidone 389550 | Radish g 1 EPN 2.3/0.1
methidathion 1.60/0.2 -
fenthion 1.7/0.5 Banana 21 1 chlorpyrifos 3.281/0.25
tetradifon 1.6/1.0 | citrus fruit 42 1 fenitrothion 2.12/2.0
ndoslfan - 24-281.9 Dotra- 15 1 vinclozolin L7/1.0
) iazinon .05/0.
Spinach 77 6 Drocymidone 2.16-104/5.0 Muowi 8 ,  procymidone 2.0/0.1
chlorpyrifos  1.26-1.96/0.01 pendimethaline 0.28/0.05
Chung- Champamul 41 1 endosulfan 5.82.0
kgung- 30 1 EPN 4.19/0.1 57 5  chlorpyrifos  0.09-6.72/0.01
chae
. diazinon 0.06/1.0
Chikery 63 3 Chlopyrifos 0.175-0327/001 | Chvinaul e:hoprophos 3.06/0.02
v chlorothalonil 10.7/1.0 —

9] HAHE 3= Table 63} o}

F AL 3,6147 F 737 0] 71EE 294H
o] 2.0%7} FA% HA & k). vk AR 47
o) AAE UA G2 Fo]l A& Agle
1998 108el Al F2) kgt o] mlAR it
oF 712ALAA (A FFEFAA, 1998) 24
sl A FAEe REE 2 AN 4
= A2FrE 577 (78.1%) 01909, FAAEF
£ 57 (6.8%), SPIAEFE 92 (12.3%), FUAFE
271 (2.7%) ©) A+t

7N pzbEe] BAF Aol AR 154, A
1370, A1 54 67, B3 671, 1, g 244 5
Zolgdet v F, &7t-2 Zha) 471, XA ()& 34,
=9, W 22 27, 9, v, ARA, ¥ 3,
sl b, 48 Sol 247 1Mo 1

1 waed 2AgLES wEH W 47
25.0%, &9 15.0%, 9% 10%, Z}E 8.8%, F1}
E 8.3%, AFHX7.8%, B3 7.5%, XHE 4.8%, v}
Lh} 48%, A 44% 02 dehgeh 29 54
£ 264 FA 7lEAE 294 RS whht 17
o5 om, A ore Zzavielzags

3. SYEFEYIL

£ A2 F /A 9 AE3S5E B 5
L =2 ANE 23.0%, A=AD 20.7%, E= =)
ZA 149%, NZ2 A 10.3%, cholol = 4.6%
woz Yepgth 7|5 2943 92 225
gl ZzA 30.8%, A=A 154%, Fj=tx=E A 10.3%,
WE2EY 7.7%, Z2A|U|E, tho]o}A] 3=, EPN, ¢
g yavt A7 51%2 JePged, olFA A
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a9} A vz o|E Kol ot
ez AAE AFIHE7IE A Hed o
ol-f= WAl FEHz Axyokat A7), £ o] o
Fo|AW7A] x2HE 36 uiel A ok
A5 o] thay] wjiolt} 2tE9] g By
ZF mA o] Yo Hiske] ZUFy B4
okxd Fglo] d(F)o] AU FE-E Al#h) =En}
Eof] w8 BFao] S (AT 9], 1995). F
dgt gAAEE AFH Y Fo] FHYF EHA
] Rgko] ZFLY, w39} fujdel 22 A
4 WHe delle RAFHA gornz Ao o
g A Q] A A w3k Qo 717
F% v AAeo] w2 uz Aol FUHE TWF
3o 3=} asA o

FAxAor ¥y 2% 45 dx F9 7|48t
73 mofgtrde] Qg XA Ho drje=s)
ol FHUESUL wol AR ZUEh dx
7} Zdshd AR Al B2 AAFFel MIEE A
gFo] Jepdel 9= 2E w9 E8) Ay

Table 7. The crosstabs of detected pesticides concentration
and cultivated area x*=10.386, p=0.320

No. of samples

Under Over
MRL MRL

Cultivated area Totals

No. of samples 1 1
Kangwon Ratio of classification 100.0% 100.0%
Ratio of detected totals 0.6% 0.6%

No. of samples 48 31 79

Kyungki Ratio of classification 60.8% 39.2% 100.0%
Ratio of detected totals 26.7% 17.2% 43.9%

No. of samples 25 13 38

Kyungnam Ratio of classification 65.8% 34.2% 100.0%
Ratio of detected totals 13.9% 7.2% 21.1%

No. of samples 6 6 12

Kyungbook Ratio of classification 50.0% 50.0% 100.0%
Ratio of detected totals  3.3% 33% 6.7%

. No. of samples 4 2 6
Da(;rer;esuc Ratio of classification 66.7% 33.3% 100.0%
Ratio of detected totals 2.2% 1.1% 3.3%

No. of samples 3 5 8

Seoul Ratio of classification 37.5% 62.5% 100.0%
Ratio of detected totals  1.7% 2.8% 4.4%

No. of samples 13 4 17

Chunnam Ratio of classification 76.5% 23.5% 100.0%
Ratio of detected totals  7.2% 22% 9.4%

Vol. 18, No. 4

e B ER S A P DR S
om FUE FANA ARG Astn, mope
=7t Bk F5 AN, 5FRe o)
ATg e vIAES 4BV RLRAS
sleme, wof §71%, pH, AE FE 243 ¥
o4l Jakg mlAIk

4. MxE ®o}

%] AEE TAEES Az ¥R
182 Table 73} e} =]} 177} ol 4w
A e AT A= 797, AAd= 3871 oln, A
hdxdt FAE=r) 17704 2 &5

Table 8. The result of detected concentration of pesticides

(ANOVA)
Mean
Detceted  No.of [eRE WL oo
pesticides detection pesticides (©)
(mg/kg)

Iprodione 1 39.20 - 1.652 0.031
Chlorothalonil 5 11.71 11.45
Fenthoate 2 6.25 6.3
Procymidone 60 4.07 10.15
Cypermethrin 1 3.60 -
Vinclozolin 17 2.83 5.01
EPN 3 2.26 1.96
Fenitrothion 1 2.12 -
Fenthion 1 1.70 -
Ethoprophos 2 1.67 1.96
Methidathion 1 1.60 -
Diazinon 5 1.48 1.65
Fenarimol 2 1.40 1.00
Chloropyrifos 20 1.27 1.65
Endosulfan 39 1.24 1.34
Tetradifon 2 0.85 1.06
Pyrazophos 4 0.77 0.43
Diclofluanid 1 0.70 -
Metalaxyl 1 0.67 -
Tolyfluanid 1 0.50 -
Permethrin 1 0.40 -
Bifenthrin 1 0.34 -
Fenvalerate 1 0.30 -
Methomyl 1 0.30 -
Pendimetalin 1 0.28 -
Carbofuran 4 0.20 0.2
Phosalone 1 0.09 -
Ethiofencarb 1 0.05 -

Totals 180 2.86 7.22
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Table 9. The crosstabs of detected pesticides types and concentration
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«*=80.282, p=0.000

No. of samples

No. of samples

Detected pesticides Under Over Totals Detected pesticides Under Over Totals
MRL MRL MRL MRL
No. of samples 1 1 F ) No. of samples 1 1
Bifenthrin Ratio of classification 100.0% 100.0% f:t;a ¢ Ratio of Classification 100.0% 100.0%
Ratio of detected totals  0.6% 6% Ratio of detected totals  0.6% 0.6%
No. of samples 3 1 4 No. of samples 1 1
Carbofuran Ratio of Classification 75.0% 25.0% 100.0% | Iprodione Ratio of Classification 100.0% 100.0%
Ratio of detected totals  1.7% 0.6% 2.2% Ratio of detected totals 0.6% 0.6%
No. of samples 1 19 20 No. of samples 1 1
Chloropyrifos Ratio of Classification 5.0% 95.0% 100.0% | Metalaxyl Ratio of Classification 100.0% 100.0%
Ratio of detected totals 6% 10.6% 11.1% Ratio of detected totals ~ 0.6% 0.6%
No. of samples 2 3 5 . No. of samples 1 1
Chlorothalos g atio of Classification  40.0% 60.0% 100.0% | MEMIda  gatio of Classification 100.0% 100.0%
Ratio of detected totals  1.1% 1.7% 2.8% Ratio of detected totals 0.6% 0.6%
No. of samples 1 1 No. of samples 1 1
Cypermethrin Ratio of Classification 100.0% 100.0% | Methomyl Ratio of Classification 100.0% 100.0%
Ratio of detected totals ~ 0.6% 0.6% Ratio of detected totals  0.6% 0.6%
No. of samples 1 4 5 Pendime— No. of samples 1 1
Diazinon Ratio of Classification ~ 20.0% 80.0% 100.0% | qjin Ratio of Classification 100.0% 100.0%
Ratio of detected totals 0.6% 22% 2.8% Ratio of detected totals 0.6% 0.6%
Diclofl No. of samples 1 1 No. of samples 1 1
A% Ratio of Classification  100.0% 100.0% | Permethrin Ratio of Classification 100.0% 100.0%
Ratio of detected totals  0.6% 0.6% Ratio of detected totals  0.6% 0.6%
No. of samples 27 12 39 No. of samples 1 1
Endosulfan Ratio of Classification 69.2% 30.8% 100.0% | Phosalone Ratio of Classification 100.0% 100.0%
Ratio of detected totals  15.0% 6.7% 21.7% Ratio of detected totals ~ 0.6% 0.6%
No. of samples 3 3 P . No. of samples 51 9 60
EPN  Ratio of Classification 100.0% 100.0% | gora' Ratio of Classification  85.0% 15.0% 100.0%
Ratio of detected totals 1.7% 1.7% Ratio of detected totals 28.3% 5.0% 33.3%
Ethiof No. of samples 1 1 No. of samples 4 4
carh " Ratio of Classification 100.0% 100.0% | Pyrazophos Ratio of Classification 100.0% 100.0%
Ratio of detected totals  0.6% 0.6% Ratio of detected totals 22% 2.2%
Eth _ No. of samples 2 2 No. of samples 1 1 2
phos _ Ratio of Classification 100.0% 100.0% | Tetradifon Ratio of Classification ~ 50.0% 50.0% 100.0%
Ratio of detected totals 1.1% 1.1% Ratio of detected totals  0.6% 0.6% 1.2%
Fenari No. of samples 2 2 No. of samples 1 1
' Ratio of Classification 100.0% 100.0% | Tolyfluanid Ratio of Classification 100.0% 100.0%
Ratio of detected totals 1.1% 1.1% Ratio of detected totals ~ 0.6% 0.6%
Fenitro— No. of samples 1 1 No. of samples 11 6 17
thion__Ratio of Classification 100.0% 100.0% | Vinclozolin Ratio of Classification  64.7% 35.3% 100.0%
Ratio of detected totals 0.6% 0.6% Ratio of detected totals ~ 6.1% 3.3% 9.4%
No. of samples 1 1 No. of samples 107 73 180
Fenthion Ratio of Classification 100.0% 100.0% | Totals Ratio of Classification 59.4% 40.6% 100.0%
Ratio of detected totals 0.6% 0.6% Ratio of detected totals  59.4% 40.6% 100.0%
No. of samples 2 2
Fenthoate Ratio of Classification 100.0% 100.0%
Ratio of detected totals 1.1% 1.1%
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Table 10. The crosstalos of pesticides concentration and

classification K =16.715, p=0.005
No. of samples
Classification Under Over Totals
MRL MRL
No. of samples 3 2 5
Fruit Ratio of classification  60.0% 40.0% 100.0%

Ratio of detected totals 1.7% 1.1% 2.8%

Fruit No. of samples 9 9
vegeta- Ratio of Classification 100.0% 100.0%
bles Ratio of detected totals  5.0% 5.0%
Root No. of samples . 1. 1
vegeta- Ratio of Classification 100.0% 100.0%
bles Ratio of detected totals 6% 6%
wild No. of samples 5 9 14
pllants Ratio of Classification 35.7% 64.3% 100.0%
Ratio of detected totals 2.8% 5.0% 7.8%

Stem No. of samples 69 56 125
and Ratio of Classification 55.2% 44.8% 100.0%
1eaves Ratio of detected totals  38.3% 31.1% 69.4%

No. of samples 21 5 26

Spices  Ratio of Classification &0.8% 19.2% 100.0%
Ratio of detected totals  11.7% 2.8% 14.4%
No. of samples 107 73 180
Totals Ratio of Classification 59.4% 40.6% 100.0%
Ratio of detected totals  59.4% 40.6% 100.0%
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