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Pesticide Residues in Agricultural Products and Its
Countermeasures for Safety

Byung-Hun Song
Agricuftural Chemicals Research Institute, RDA

ABSTRACT — Pesticides are regarded as one of indispensable materials used in agriculture to protect
pests and to keep the agricultural productions steadily. However, food contamination arisen from
their application has brought about public concerns for safety suspicion to human health. A brief
presentation is given in this paper on what has been conducted against pesticide residues to evaluate
and ensure the safety of agro-porducts. The commonest countermeasures to keep safety would
be the establishment of MRLs and safe-use guidelines of pesticides according to good agricultural
practices. Korean MRLs have been established on 38 chemicals with 56 commodities and in the
case of safe-use guidelines 344 formulation items have been done by the government. On the other
hand, no satisfactory information is still available to evalute the actual residue levels in domestic
agro-products, but a cautious proposal could be suggested through the fragmentary monitoring data
of pesticide residues, so that the current residue levels would be far from potent hazard enough
to cause chronic impact on human. The most important thing is to have the farmers keep safe
use guidelines at pesticide application for the production of safe agricultural commodities.

Keywords{_|Agricutural products, Pesticide, Safety

ok el e WallE 3 A2E WA Ehst7] AfL 53] wAEe Ase FAAC

st AAFEe] FASAY vES 9 A EE
DESBEAZA FAER e A S
Zdiel A FHsledch o2t Fae Fofkd o
ukd 7)5al kel el 3 7oln o] ipofe)
Ftko| Wal3ol EEMS Hols Zeolelie 3y
= AZY rhifolt @490 w2 Falew
7 5 gl dolth

Fokel o3 fEE BRAUEY EA SoE
%8 Bitiel 71dske Aol Wil sk AMS
she Aoy Alstel E=lng o HEE HE
gyol 2wt 33 FAME Folf Ao 9l FoFe
Qe WRMeI BAsich EIF Fofol &3t b
B ko] g wel g WA o] BHS e
2= 9)7] W el 7 H&g oAE S U FA
FARE Foll AF-H Foke o B ol ol BEE

|

S21

KHWAE 1 4% 9% god 5 ok
wpeba] gFefAbgelA e = dE BEMS 2
HE fekrstn ojeirkA) ARSIt 4F
BAIAANES dAs pAEtaL ERIEE A%
AT-oh EAbel w2 ¥ AuE Fska gl
Feivehe 19600 oAl Fddl AHeH
ok @5 53] AU AFgotel I VA=
79 Axdem 1960qeh Fukell o] Zeixjok ITHY
o8 FAEE Fok A g 2Abskdch 2ev
1970\ 3ol e AFEF 54, AitEs) St W
Aorlee] wd F Fdries W EiTstd
Fobe] Abge] WolAAl HHAM A 3 i
Fo| AF-gotell g Aol 7= 1980
of Eolehale Fl ArEe] FAoez A
FEHAEA FAES] Betke] e &7} Fot



S22 B. H. Song

Table 1. Changes of farm population and cultivated land by year in Korea

Classification 1965 1970 1975 1980 1985 1990
Cultivated area 2,275 2,298 2,240 2,196 2,144 2,109
(1,000 ha) (22.9%) (23.3) (22.7) (22.2) (21.6) 21.2)
Farm population 15,812 14,422 13,244 10,827 8,521 6,661
(1,000 person) (55.2%) (45.9) (38.2) (28.4) (20.9) (15.3)

* Numbers in parentheses show the percentage against total.
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Fig. 1. Change of cultivated area per person by year.
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Fig. 2. Gross consumption of pesticdes by year.
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Fig. 3. Changes of pesticid consumption per unit area
by year.
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Fig. 4. Schematic diagram for establishment of ADI and MRLs.
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Table 2. Estimation of MRL on 2,4-dichlorophenoxy acetic acid in foods

Theoritical tolerances of pesticides Practical MRLs

Foods Intake of food % of Correct Tolerance Intake of 2, MRLs Intake of 2,
kg intake coeff (ppm) 4-D (mg) (ppm) 4-D (mg)
Hulled rice 0.333 40.12 0.59 10.7 3.563 0.1 0.033
Maize 0.001 0.12 1.00 18.1 0.018 0.5 0.001
Barley 0.004 0.48 1.00 18.1 0.018 0.5 0.002
Wheat 0.020 241 0.98 17.7 0.345 0.5 0.010
Apple 0.047 3.90 0.96 174 0.818 2.0 0.094
Avocado 0.001 0.12 1.00 18.1 0.018 1.0 0.001
Citrus 0.017 2.05 0.98 17.7 0.301 0.1 0.002
Grape 0.001 0.12 1.00 18.1 0.018 0.5 0.001
Lemon 0.001 0.12 1.00 18.1 0.018 2.0 0.002
Pear 0.009 1.08 0.99 17.9 0.161 20 0.018
Grape fruit 0.001 0.12 1.00 18.1 0.018 0.5 0.001
Potato 0.010 1.20 0.99 179 0.179 0.2 0.002
Sum of total 0.445 5.484 0.167
* Correct coefficient=1—(intake % food/100)
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Table 3. Safe use guidelines of pesticides for the sa-
fety of Agro-products

Classification Total Esmbl}shrpent
of guidelines

Exclution of
guidelines

No. of items
. . 344 157
in formulation
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Table 4. Residual pesticides banned for general uses

Banned date Pesticides

Jan. 1, 1969 Ceresan calcium DP, PMA EC

Jan. 1, 1970 dieldrin DP

Jan. 1, 1971 DDT WP, DDT EC

Jan. 1, 1972 aldrin DP, aldrin EC, PTM EC,
PTAB EC

Jan. 1, 1977 Merculon WP

Jan. 1, 1979 lead arsenate WP, BHC DP, BHC

Gr, Purnduel DP, heptachlor DP
Dec. 31, 1983 Gambe EC
Dec. 31, 1989 Quintozene DP
Jan. 31, 1990 Picloram potassium Pin
Feb. 16, 1990 carbofenothion WP

AFA P FoHF 58 1E2E S0 BHslol
239715 $3led captafol, mancozeb, chlo-
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Table 5. Impurities regulated in technicals for prevention of hazards

Technicals Impurities Content Uses
Maleic hydrazide hydrazine below 15 ppm PGR
Oxyfluorfen PCB > 200 ppm herbicide
Trifluralin nitrosoamine v 200 ppm 2
EBDC ETU 2 05% fungicide
Dicofol DDT relatives K 0.1% insecticide
Chlorothalonil HCB »  0.05% fungicide
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Table 6. Summary of monitoring studies of pesticide residues by crops.

Classification Type of sample

No. of pesticides analyzed

No. of samples

Paddy rice Hulled rice
Fruit vegetables Strawberries
Cucumbers

Green red peppers
Tomatos

Leafy vegetables Lettuces

‘ Chinese cabbages

Fruits Apples
Pears
Grapes
Citrus fruits
Persimons
Peaches

15 229
26 476
12 115
22 332
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Table 7. Pesticide residues in hulled rice (81 samples)” (ACRI 1990)
Mean of Residue (mg/kg)

Pesticides % of Positive samples MRLs (mg/kg)
Positive samples  Total samples

Iprobenfos 7.6 0.040 0.003 0.2(48)

Diazinon 44 0.040 0.002 0.1

Fenitrothion 11 0.100 0.001 02

Carbofuran 3.7 0.047 0.002 0.2

Carbaryl 12 0.270 0.003 1

BPMC 309 0.099 0.031 0.3(4&)

* Residues of chlorpyrifos, chlorpyrifos-methyl, malathion, parathion, phenthoate, pirimiphos-methyl and isopro-
carb were not detected.

Table 8. Pesticide residues in lettuce (42 samples)® (ACRI 1991)

Mean of Residue (mg/kg)

Pesticides % of Positive samples MRLs (mg/kg)
Positive samples  Total samples

Procymidone 2 0.015 0.001 24 8)

* Residues of EPN and diazinon were not detected.

Table 9. Pesticide residues in Strawberry (60 samples)? (ACRI 1991)

Mean of Residue (mg/kg)

Pesticides % of Positive samples MRLs (mg/kg)
Positive samples  Total samples

Dichofluanid 33 0.083 0.003 10(FAO)

Procymidone 25.0 0.650 0.163 248

Vinclozolin 20.0 0.155 0.031 10(FAO)

* Residues of EPN, diaxinon, fenitrothion, malathion, parathion, captan and folpet were not detected.

Table 10. Pesticide residues in tomato (60 samples)® (ACRI 1991)

Mean of Residue (mg/kg)

Pesticides % of Positive samples MRLs (mg/kg)
Positive samples  Total samples

Chlorothalonil 2 0.010 0 1

Procymidone 27 0.130 0.035 2(4¥)

Vinclozolin 13 0.011 0.001 3(FAO)

* Residues of captan, diazinon, fenitrothion, malathion, and parathion were not detected.
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Table 11. Pesticide residues in cucumber (12 samples)® (ACRI 1991)
Mean of Residue (mg/kg)

Pesticides % of Positive samples MRLs (mg/kg)
Positive samples  Total samples

Chlorothalonil 17 0.013 0.002 1

Vinclozolin 8 0.011 0.001 1(FAO)

Diazinon 25 0.005 0.001 0.1

Fenitrothion 8 0.007 0.001 0.2

* Residues of captan, captafol, dicholfluanid, procymidone, malathion, methidathion, parathion and phenthoate
were not detected.

Table 12. Pesticide residues in apple (24 samples)® (ACRI 1991)
Mean of Residue (mg/kg)

Pesticides % of Positive samples MRLs (mg/kg)

Positive samples  Total samples

Chlorothalonil 29 0.019 0.005 1

Tetradifon 21 0.006 0.001

Chlorpyrifos 4 0.015 0.001 1

Parathion 4 0.010 0 0.3

* Residues of captan, procymidone, dicofol, diazinon, fenitrothion, malathion, methidathion, phenthoate and carba-
ryl were not detected.

Table 13. Pesticide residues in pear (36 samples)® (ACRI 1991)
Mean of Residue (mg/kg)

Pesticides % of Positive samples MRLs (mg/kg)
Positive samples  Total samples

Tetradifon 33 0.021 0.007 5

Chlorpyrifos 6 0.017 0.001 0.5(FAO)

Methidathion 25 0.009 0.002 0.3

Parathion 64 0.046 0.029 0.3

* Residues of captan, catafol, chlorothalonil, dicofol, diazinon, fenitrothion malathion, phenthoate and car carbaryl
were not detected.

Table 14. Pesticide residues in grape (24 samplesP? (ACRI 1991)
Mean of Residue (mg/kg)

Pesticides % of Positive samples MRLs (mg/kg)
Positive samples  Total samples

Chlorothalonil 58 0.050 0.029 10 (FAO)

Procymidone 13 0.140 0.017 3(dB)

Chlorpyrifos 54 0.040 0.022 3 (FAO)

Diazinon 13 0.006 0.001 0.1

Fenitrothion 21 0.007 0.001 0.5

* Residues of captan, dicofol, tetradifon, malathion, methidathion, parathion and carbaryl were not detected.
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Table 15. Pesticide residues in peach

B H. Song

(41 samples)

Mean of Residue (mg/kg)

Pesticides % of Positive samples MRLs (mg/kg)
Positive samples  Total samples

Chlorothalonil 51 0.070 0.036 1

Diazinon 12 0.003 0.0003 0.7

Fenitrothion 56 0.024 0.013 0.2

* Residues of dicofol, tetradifon, chlorpyrifos, malathion, methidathion, parathion, phenthoate and carbaryl were

not detected.

Table 16. Intake of pesticide residues from domestice Agro-products.

Chemicals Intake by foods  Residue in foods Pesicide intake(A) ADI(B) Hazard index
(gr/day) (mg/kg) (mg/person) (mg/person) (A/B)
Diazinen Rice(333) 0.002 0.00067 0.1 0.00670
Cucumber(3.3) 0.001 0.00003 0.00003
Grape(0.8) 0.001 0.00001 0.00001
Subtotal - 0.00071 0.00674
Fenitrothion Rice(333) 0.001 0.00033 0.25 0.00132
Cucumber(3.3) 0.001 0.00003 0.00001
Grape(0.8) 0.001 1X10 4X10
Subtotal - 0.00037 0.00133
Carbofuran Rice(33) 0.002 0.00067 0.5 0.00134
Carbary! Rice(333) 0.003 0.00099 0.5 0.00198
Procymidone Lettuce(4.3) 0.001 0.00004 5.0 8X10
Tomato(5) 0.035 0.00175 0.00004
Grape(0.8) 0.017 14X10 2.8X10
Subtotal - 0.00193 0.00004
Chilorotalonil Cucumber(3.3) 0.002 7%X10 15 47X 10
Apple(47) 0.005 0.00235 0.00016
Grape(0.8) 0.029 0.00023 0.00002
Subtotal - 0.00265 0.00018
Chlorpyrifos  Apple(47) 0.001 0.00047 05 0.00009
Pear(9.1) 0.001 0.00009 0.00002
Grape(0.8) 0.022 0.00018 0.00004
Subtotal - 0.00074 0.00015
Vinclozolin Cucumber(3.3) 0.001 3X10 35 86X10
Tomato(5) 0.001 5X10 14X10
Subtotal - 8X10 2.3X10
Methidathion Pear(9.1) 0.002 0.00018 0.25 0.00007
Parathion Pear(9.1) 0.029 0.00264 1.0 0.00003
Others* Others*(427.5) - - - 0.01259
Sum of total (830) 0.00349 0.02446

* Hazard index of others were estimated by proportion according to the rates of food intake.
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