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Evaluation of Organochlorine Pesticide
Residues in Soil by Steam Distillation
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Abstract

Agricultural soil samples collected from 121 sites (plastic film house 59, up-land 30 and orchard
32 sites) were evaluated by steam distillation and GLC-ECD analysis for organochlorine pesticides
(7-BHC, heptachlor, p, p’-DDE, dieldrin, p, p'-DDD, and p, p’-DDT) in Jeollanam-Do area.

Total residues of organochlorine pesticide in orchard, plastic film house and up-land were 0. 415,
0.234 and 0. 156 ppm, respectively. Ninety-four percent of total residue was p, p’-DDT and its ho-
mologues (p, p’~-DDE and p, p'-DDD). 7-BHC was detected in all soil samples at trace~0. 050 ppm
range. Residue levels of organochlorine pesticide increased in the order of p, p’-DDE, 7-BHC, hepta-
chlor, dieldrin, p, p'-DDT and p, p’-DDD.
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Table 1.
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Details of soil sampling sites

A3d Alz2E: (1984)

Sampling district Cultivation

Area(ha) No. of samples Cultivating plant

pS

Sungchon(F AT & $&28]) Plastic film house 10 20 Pepper
Sungju(EF7 A A +8) Plastic film house 5. 15 Cucumber
Up-land 3 5 Eggplant
Nampyung(57F 73 &3a) Plastic film house 10 24 Lettuce, carrot
Kumchon(\} 53 4% &4=)  Orchard 30 32 Pear, grape, peach
Mooan(F-ok Fob§ Ade]) Up-land 5 20 Onion, tobacco
Total 63 121

2 B kel #Estgleh
BB RS FOEMEE(RA) MRS WAt 2, &
Fokel RS PRt A Fsdd.

BR U ER
1. BFsof 2EEe GLCoM

2 A APez A2 6 TEYE e
p,p’-DDE#} dieldrin® 1.59% OV-17 columnsl 4] A} 2
B R ol st o] peak® hERyiTh, om0
&S] retention time 1550l k. o] F (L&Y
o R A%E 99 5% QF-1 columng AH&3o
A S ERYE 4+ silen oW pp-DDEf
retention time.2 8%po] ¢ = dieldrin®] =R & 11439]

st
2. tifisho| HTMIN

1) Plastic film house -1

Plastic film house 19| 5 #MER B8BTS 4
PieRE Estd Table 29 7dh. r-BHCE 28 &
¥toll A trace~0. 050 ppm ¥ 9l ol 4 1= 9l 2} p,p'-
DDE& < Aute] A sl dut Bie Jetgel. i@
TR B e 0.234 ppmo 2 SHE --2(0. 415 ppm)

of Heal whont B & 1-3¥(0. 158 ppm) ¥.ch
Eskoh. W Lol Hal pp-DDT, dieldring] A&
o] Egtor ZEIEyAIKHE] p,p’-DDD>p,p’-DDT>
dieldrin>heptachlor>p,p’~-DDE>r-BHC® Jige] & ©}.
Plastic film house f-#ivholl = =3 & F2 Riys F
F, 2ol & F2 R AM, 34 F2& RS H
LR = BEE 2RE ¥ 4 A9 (Appendix
D. o) % Mg o & LBIEME, EAERR 2 RIS
R 48 Ry Aoz nad.

2) % 1%

W 4880 YR STER e Table 39 zeh, M
T B 0.158 ppmol®] . o3 443 p,p’-DDDs}
0.134 ppmo. 2 2B A 85%% A Y}
FEHRBGGRD Fackiol ok 2 shl BSR4
DDT7 o] A4 dvte A& AAste Aol =
% heptachlorsl ifhfE A A B vlay o 4
Foz =}, THBEAE¥L p,p’-DDD>hep-
tachlor >p,p’-DDT >7r-BHC)dieldrin=~p,p’~-DDE Jg°]
At :

3) REE 1

KRR L8]  THBEES 0.415ppme] gl o
o] % DDT FmfE#87) o 98% % A= =
Eutat Ao ol ol (HEMM, W AR

o] &=

AL 57

Table 2. Pesticide residues in plastic film house soil*
Pesticides 7-BHC Heptachlor p,p’-DDE Dieldrin p,p’-DDD p,p’-DDT

No. of samples analyzed 59 59 59 59 59 59
No. of positive samples 59 57 29 40 36 56
Percent of positive samples 100 97 49 68 61 95
Range of detected residue (ppm) T#* ND#** ND ND ND ND

0. 050 0. 100 0.028 0. 090 1. 500 1. 600
Average (ppm) 0.002  0.010 0. 003 0.013 0. 104 0. 102

* on dry weight basis ** trace (<0.001 ppm)

*% not detected
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Pesticide residues in up-land soil*

7-BHC Heptachlor p,p'~DDE Dieldrin

p,p’-DDD p,p’-DDT

Table 3.
Pesticides

No. of samples analysed 30
No. of positive samples 30
Percent of positive samples 100
Range of detected residues (ppm) Tx

0. 050
Average (ppm) 0. 003

30 30 30 30 30

29 11 20 22 29

97 37 67 73 97
ND*** ND ND ND ND
0. 060 0.010 0.014 1. 260 0. 028
0.010 0. 002 0. 002 0. 134 0. 007

* on dry weight basis

*% trace (<0.001 ppm)

*** not detected

Pesticide residues in orchard soil*

7-BHC Heptachlor p,p’-DDE Dieldrin p,p’-DDD p,p’-DDT

Table 4.
Pesticides

No. of samples analysed 32
No. of positive samples 32
Percent of positive samples 100
Range of detected residues(ppm) TH*

0. 022
Average (ppm) 0. 003

32 32 32 32 32

27 30 22 18 31

84 94 69 56 97
ND ND ND ND ND

0. 100 0. 020 0.020 1. 140 3. 600
0. 004 0. 005 0. 003 0.123 0. 277

* on dry weight basis ** trace (<0.001 ppm)

2 3 DDTe) {LEfy KEH: Vo Zldsle Aoz 39
ot (Table 4). FHBHKYL p,p’-DDT(0. 277ppm) >
P, p'~-DDD>p,p’ -DDE>heptachlor >> r-BHC~dieldrin
0. 003 ppm) <} Jigel sl vk, p,p'-DDT+= ZEiEE@ ko]
. 277 ppm 2. 2 ND~3.50 ppm ¥ § ol A s 9 o
S¥rd FREERS o= kigxd ol o+
Table 5ol = HEEFR BERS THENES
REHBHE S ol SHELRE kst 43+,
g Table 6o = FHaEL¥ 12186F 9] 452 A
Zuss A2HYE TG —Bpyoz HER
ok el Hedll BHRIGHIKS plastic film house
-1 A, = plastic film house 4w} REE 4
ol A BRgKHES] Eotvh. 7-BHCE 28 L3

X 0

3L T

*x¥ not detected

A HriE e FHEHAKKES 0.003ppme 2 3
% k#ge] v} p,p’-DDT+= 96%9 ktal A #Hitis 9
2 K#EE ZETH] 0.125ppmeE HEY ol
+Bhe] BETE B vt 389 HplA pp-
DDD>}, 4Bie] iA¥tel 4 p,p’-DDT7 1.0 ppmsE o]
Aoz =gl e 189 #ktel A & p,p’-DDT, p,p'-
DDD, p,p’-DDE~} 77} 3.60, 1.50, 0.03-ppm ki
2 HHECE stk BERNE Bae sl
fA—gitie} €A e = plastic film house -0 A =
AEAFH Aol wheb HES BRI} AT BES
#+ = plastic film house il AA, w5, 2
T %8 ke BRE o, AME olE 2R
B Foldth. ol B2 BMAS>HRHA>HAM e =

ar

Table 5. Comparison of pesticide residues in soils by cultivation
Average residue (ppm)*
Cultivation ’(1";;;1)
7-BHC Heptachlor p,p’-DDE Dieldrin p,p’~-DDD p,p’-DDT
Plastic film house 0. 002 0.010 0. 003 0.013 0.104 0.102 0.234
Up-land 0. 003 0.010 0. 002 0. 002 0.134 0.007 0. 158
Orchard 0. 003 0. 004 0. 005 0. 003 0.123 0.277 0. 415

* on dry weight basis
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Table 6. Summary of pesticide residues in total soil samples*

Pesticides 7-BHC Heptachlor p,p’~-DDE Dieldrin p,p’~-DDD p,p’-DDT
No. of samples analysed 121 121 121 121 121 121
No. of positive samples 121 113 70 82 76 116
Percent of positive samples 100 93 58 68 63 96
Range of detected residues (ppm)** Thsx ND**%* ND ND ND ND
0. 050 0. 100 0. 028 0. 090 1. 500 3.600
Average (ppm) 0. 003 0. 008 0. 003 0. 008 0.120 0.125

* up-land 30, orchard 32, plastic film house 59.

*+* trace (<{0.001 ppm) ****¥ not detected
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Plastic film house soils

**¥ on dry weight basis
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Appendix I. Residues in agricultural soils

No. Sampling district

Residues (ppm)

7-BHC Heptachlor p.p’-DDE Dieldrin  p,p’-DDD p,p’-DDT
1 Sungchon 0. 001 0. 004 —%* — 1. 500 0. 004
2 " 0. 001 TH* 0.003 0. 002 — 0. 004
3 14 0. 001 — T - - 0.020
4 4 0.003 0. 002 — — 1. 000 0. 002
5 " 0. 001 0.001 T T 0. 150 0.002
6 4 0. 001 0.001 0.003 T 0.015 0.002
7 4 0.001 0.001 — - T 0.002
8 " 0. 001 0.010 0. 002 0. 005 — 0. 080
9 " 0. 001 0. 005 T T 0. 066 0.002
10 " 0. 001 0. 006 — — 0. 066 0.015
11 " 0. 001 0. 030 — — 0.141 0.012
12 " 0. 004 0. 001 — — —_ 0. 004
13 " T 0. 007 0.010 0. 090 - 0. 400
14 " T —_ — —_ — 0. 036
15 ” 0.001 0.020 — 0.010 0.012 0. 004
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Residues (ppm)
No. Sampling district
7-BHC Heptachlor p,p’-DDE Dieldrin p,p’-DDD p,p’-DDT
16 1 T 0.003 — 0. 024 — 0. 008
17 " T 0. 001 — 0. 004 0.174 0. 004
18 " 0. 001 0. 026 — 0. 004 - 0. 008
19 " T 0. 003 0. 002 0. 004 T 0. 080
20 " 0. 050 0. 003 — 0. 070 1. 350 0. 020
21 Sungju 0. 002 0. 002 - — — 0- 012
22 u” T 0. 032 — — — 0. 048
23 " 0. 001 0. 055 - — — 0. 048
24 " 0. 001 0. 002 - — — 0. 012
25 " 0. 002 0.015 — 0. 002 0.075 0. 080
26 " 0. 001 0. 003 — — - —
27 " T 0. 003 — T — 0.072
28 " T 0. 017 T T T —
29 " 0. 001 0. 002 0. 002 0. 003 — 0. 008
30 " 0. 001 0. 100 — - — 0. 640
31 Sungju 0. 001 0. 005 — — — 0. 028
32 " T 0. 003 T 0. 002 — 0. 020
33 " 0. 001 0.016 — 0. 006 T 0. 002
34 " 0. 001 0. 050 — T 0.015 0. 004
35 " T 0. 006 - T 0. 003 T
36 Nampyung T 0. 005 0. 004 0.012 — 0. 040
37 " T 0. 004 — - 0.024 0. 020
38 " 0. 001 0. 006 — — 0. 006 1. 600
39 v 0. 001 0. 007 — — 0.210 0. 024
40 " T 0. 006 0. 006 0. 054 0. 150 0.120
41 ” 0. 003 0. 002 0. 020 0. 044 0. 018 0. 240
42 7 0. 001 0. 003 0. 006 0.036 0.012 T
43 ” T 0.015 — 0. 018 0. 003 0. 020
44 " 0. 001 0. 002 0. 004 0. 006 0. 003 0. 060
45 " 0. 001 0. 008 - 0. 004 T 0. 008
46 " 0.001 0. 005 0.003 — — 0. 060
47 " T 0. 007 — 0. 030 — 0. 020
48 % 0. 001 0. 003 0. 003 0. 076 — T
49 " 0. 001 0. 003 0. 002 0. 005 — 0. 020
50 " 0. 003 0. 003 0. 004 0. 004 0. 450 0. 024
51 " 0. 001 0. 015 0. 004 0.030 0.075 0. 080
52 " 0. 003 0. 003 0. 004 0. 020 0. 225 0. 120
53 " 0. 006 0. 002 0. 008 0. 030 0. 048 0. 400
54 " 0. 003 0. 030 0.010 0. 006 0. 003 0. 160
55 " 0. 001 0. 003 0. 020 0. 040 0.021 0.720
56 " 0. 001 0. 005 0. 028 0. 004 0. 060 0. 160
57 " 0. 005 0. 004 0. 004 0. 080 0.178 0. 088
58 " T 0. 001 0. 020 0. 004 0. 003 0. 020
59 " 0. 007 0. 001 0. 006 0.038 0. 105 0. 328
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Up-land soils

&8 w284

A34 A 23 (1984)

No. Sampling district

Residues (ppm)

7-BHC Heptachlor p,p’-DDE Dieldrin p,p’-DDD p,p’-DDT

1 Sungju 0. 001 0. 003 — 0.014 - —

2 " T 0. 004 — 0.014 — 0. 020

3 " T 0.018 — 0. 005 0.015 0. 002

4 4 T 0.017 — 0. 002 0.021 0. 004

5 " 0. 001 0.032 - T 0. 009 0. 001

6 " " 0.005 0.043 — T 0.012 T

7 " 0. 001 0.034 — — - 0.012

8 " T 0. 001 — — — 0. 003

9 " 0. 002 0. 060 — — — 0.012
10 " 0. 002 0. 026 - — 0.012 0.016
11 Mooan 0.001 0. 001 — —_ - 0.016
12 " 0. 001 0.001 — — T T
13 4 0. 002 0. 001 - - — 0. 024
14 " 0. 001 0. 005 o —_ -— 0. 008
15 " 0. 001 0.001 — — 0. 840 0.016
16 4 0.003 0. 004 — 0.002 0. 600 0. 004
17 " 0. 001 0. 001 — — 0. 200 0. 004
18 ” T 0.001 0. 008 0. 002 0.210 0. 001
19 " 0. 001 T 0. 008 0.002 0.015 0. 002
20 ” T 0. 001 0.010 0. 002 0. 027 0. 001
21 14 T 0. 005 0. 006 T 0.012 0.001
22 " 0.001 0.003 0. 008 0. 002 0.018 0. 004
23 " 0. 001 0. 003 0. 008 0. 003 0. 126 0. 004
24 ’ T 0. 002 — 0. 002 0.200 0. 004
25 " 0. 001 0. 001 - 0. 003 0.750 0. 008
26 " 0. 001 0.014 0. 006 0. 002 0. 200 0. 004
27 " 0. 001 0. 001 0. 006 0. 004 0. 021 0. 004
28 n 0. 001 0. 003 0. 008 0. 002 0. 260 0. 004
29 4 0. 050 — T 0. 002 T 0. 004
30 ” 0. 001 0.003 T 0. 002 0. 480 0.028
Orchard soils

Residues (ppm)
No. Sampling district
7-BHC Heptachlor p.p’~-DDE Dieldrin p,p’-DDD p,p’-DDT

1 Kumchon 0. 006 0 001 0. 006 0 004 0. 480 3. 600

2 " 0.001 0. 001 0.002 0. 002 0. 186 0. 012

3 " 0.002 — 0. 003 0. 005 — 0.140

4 ” 0. 005 0. 100 0. 003 0. 004 — 0.108

5 ” 0. 006 0.003 0. 009 0. 004 - 0.120

6 " 0. 001 0. 001 0. 004 0. 004 — 0.012

7 " T 0. 001 T — — 0. 004
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Residues (ppm)
No. Sampling district
7-BHC Heptachlor p,p’-DDE Dieldrin p,p’-DDD p,p’-DDT
" 0. 007 — 0. 004 0. 002 0.810 2.000
" 0. 005 0. 001 0. 006 0. 003 T -

10 14 0. 022 — 0. 004 0. 020 0.135 0.120
11 " 0. 001 0-001" 0. 004 0. 002 0. 042 0- 360
12 " 0. 009 - 0. 008 0. 004 0. 630 0.720
13 " 0. 006 0. 001 0. 008 — 0.024 0. 024
14 ” 0. 003 0. 003 — - 0. 255 0.016
15 ” 0.002 T 0. 004 — 0. 002 0. 008
16 " 0.001 0.001 0. 004 - 0. 090 0. 036
17 " T 0.001 0. 004 — 0. 096 0. 020
18 " T T 0. 004 T 0. 006 0.024
19 " 0.001 0.003 0. 004 - — 0. 008
20 " 0.001 0. 001 — 0. 004 0. 003 0.008
21 ” T T 0. 002 0. 006 1. 140 0. 004
22 " 0. 004 0. 001 0. 004 0. 002 — 0. 140
23 " T T 0. 004 — - 0. 080
24 ” 0. 002 0. 001 0. 004 0. 002 0. 006 0. 004
25 " 0.001 0. 002 0. 004 T — 0.012
26 " 0. 002 0. 003 0. 006 0. 004 — 0.028
7 " T 0. 001 0. 002 0. 002 0.012 0.016
28 " 0. 001 0. 001 0.020 - 0.012 0.072
29 " 0. 001 0.001 0. 006 T —_ 0.016
30 " 0. 003 0. 001 0.010 0. 004 — 0. 380
31 " 0.017 0. 001 0. 006 0. 002 - 0. 480
32 " T — 0.012 - — 0. 280

* not detected *% trace (<{0.001 ppm)
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