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To obtain the residual organochlorine pesticides in the coastal environment, the methods of analysis for BHC's
isomer, Kelthane, Orthocide and Endrin by GC-ECD are surveyed. The relative retention time for a-BHC, f

-BHC, v-BHC and §-BHC is 1.00, 1.18, 1.24, 1.31 and

it's of Kelthane, Orthocide, Endrin is 1.56, 1.70, and

2.02, respectively. The BHC isomers, Kelthane, Orthocide and Endrin are separated on the base line. The plate

height(H) for a-BHC, B-BHC, v-BHC and §-BHC is 50mm, 35mm, 32mm and 29mm, and

it's of Kelthane,

Orthocide, Endrin is 81mm, 68mm and 48mm, respectively. The qualified defection concentration for a-BHC, P

-BHC, v-BHC and 6-BHC is 0.26, 0.36, 0.37 and 0.39ng/g and

it's of Kelthane, Orthocide, Endrin is 0.55,

1.39 and 0.56ng/g, respectively. BHC's isomer, Kelthane, Orthocide and Endrin are not detected in soil
environment on South Cheju Island. Also residual organochlorine pesticides are not detected in the sea water

and sediment in the ocean environment.

Key wordes :

1.4 &

ol A9 FAE Al lofAM F AF
BAT st e AMEE wAAEY A
ZF F7tel 3RAA GFE vA ®wk ol F4
B7E 2GANTIE FRAJA 9% HAE F 7t
A Z2He FAd AEstejor Aot Y mety o)z
Fool BAEC H4X HAS W FH #$How9
o] Fo B A7rt Fasrk ¥ 53 Aot
o FHdAE EY 2 FAHARRH FEH UL
E s 93 Yo A4S HEFA &
dgedary 4L duy Bast Jop?

T71d8 s A 77194, carabmated R
F7194A oo R gt RUI9EA FHe
FATE Foll FaUt gol FiE wFS wId

Corresponding Author : Jung-Ho Kim, Dept. of Health
Environment, Daegu Haany University, Kyungsan 712-715,

> : +82-53-819-1416
E-mail : kim@dhu.ac.kr

Organochlorine pesticides, BHC, Kelthane, Orthocide, Endrin, GC-ECD, Residue

F1@2A sFe2A 2F5AE BHC, Endrin, 2

A ZE Orthocide, 29| A2 Kelthanes o] Utt.

o) 7184 A 42 AEA A F B3
A g3 ES AYZ 2 WAFHAE FFOo2A, A
B8ty FEol dojuyn, Holdy Fo 9@ QA
of u]d otejaro] £ 5 U’
BHC[1,2,3,4,5,6-hexachlorocyclohenxane] &%
18259 Michael Faradayel 9J3sle] A€t
BHC= 7709 olAdA7 Aot 1% v-BHC7 4%
Ho] Y ZstH, v-BHCE 99%0]4 §-#3 BHC
< Lindaneolg}r 3t} Lindane(6% YA} w&
)& vl olgtul whAo] ALS-H At Ty o
29 g Me AF54 sFoE AAH A}
fo] FAHIYeH, SEUTIME 19799 FE A
A2 Aol FAE AL
Endrin(1,2,3,4,10-10-hexachloro-6,7-epoxy-1,4,4a,5,
6,7,8-8a-octahydro endo-14-endo-5,8-dimethanona-
phthalene]-&” ©] = Shell 443lAbolA 7 utate]

1315



H

1952'd 78] AJ#¥ drinAl 8] shutolth. 4+ FaHE

o |Zwale] AlEHIYAIT AEBEY EoFoF
YA E 197393 A 2 Abgo] FA H
pel=g

Orthocide[N-(Trichloromethylthio)-4-cyclohexen
e-1,2-dicarboximide] """ 1952¢ Standard Oil
DevelopmentAtell A ALs A& Chevron
ChemicalsAtol A 283518 duizda] AL3EE
of &3le Ardtlo|ty. Ui M 19733 &
E 3t e, 50% 5849 5% A7 AAbE
o] ALgH 3 r}

Kelthane[2,2,2-Trichloro-1-bis(4~chlorophenyl)et
hanol] 2" Rhom& HassAH7t 1955 Aaak 47
A AulAeltt, fEivelels 1970de] A7 H
o] Zofl A& T FA42%)E F3A(35%)7F A
AE 3 9l Kelthaned djft&9] ol fol 4%
YAEH7L Jom, AFEA e FEod A&
pi=3

ol Feko] Abgol QlojA &3] U
ARt ddFd dshA of -
31011913) 3 ARE 5oslr]of
o)omi AFE o}:oﬂ st A ]

A

Py
&
}\\:IL

E'—v

i
|

o]
T
%

(‘l(‘
17| My

_bL

l-F

AFE 4% sF8HANA AL F2A /7149
A&7A 5o 2 Orthocide®t Kelthaned] A FA L A
et F7IgdAA Y FBHCS
ASE 874 FoA "5 AT FFE
ZA AFA 2 AN HYEA $H2 v
AxE Z+zh 19799 7 19730 AHE 2 Aate] F
A AMgEA ¥ Fadlwoldh
BHCS Endrine #&7]3te] uf$ 247 w&o 3
A % AFESE AEG doe 059 FAFAE
EAol B4 & dert 9. 2ed BHCE a
-BHC, B-BHC, v-BHC % §-BHCE oA dA=Z +
] Qlo} EAMe] g o)

oA B AT E Aot A HIFg mAH
FAGEA FF F dA AEFY  Orthocide®t
Kelthane®} @A AMZ ZFAHJA 274} 21
BHC#} Endrin®] 748 AE3s7] 98 GC-ECD

I 0=

of 9% FAEAUE Ao, ol FAEH
e HEde =2 ¥ %U]E 9 FRsde &
Astgith
2. Mg 9 Iy

21 A% 2 EE 5%

Acetoned #E(Y¥)e AFEAEE, dichloro-
methane 3HHYE)9 FFEMLS AHEsIAL

o2l

z

¥, ¥4 NaSOs= 339 EP acetone 3}
dichloromethane 2. 2 ez M& & 150°C off A 24

Az FOARSAY $A $%eZ o-BHC, B
-BHC, v-BHC % 8-BHC= Z7Zt  0.38mg/L,
0990mg/L, 09%mg/L % 143mg/Le]l A,

Kelthane, Orthocide, % Endrine ZZt 0.73mg/L,
3.76mg/L ¥ 150mg/L7} |4 £F 5 g4
ZA st
22 ll:(l}: B/H
AYUE ASE 10062 300mLeo AzZelxzd
31, ol 7}ell 100mL2) acetoned 713t 102 &<t
&%), 2ALE 20mLe acetone o2 23] BHE A
ogdg g3t} FEAL Ut oJFHsta, A
;}01 100ml. dichloromethane® sttt sj
2% 100mLE # 3t 100mL- dichloromethaneZ
3}9&‘3} olZ HAUE AE& sFAEe WA
32 o] EU3A stk 10g9] F4 NaSOq
THAA gAY FEA OF
e 2
4

e > -HN' e

(»’—'D"Nlo_g‘

koS
anl 2 &% 4mLi gtzo] AL A|ER
qz

AANE Y3 coumn(ID 22mmx30cm)ol 10g 2]
florisil& 7}t 2 9ol g FF NaxSO & 713t
15 hexane 30mLZ A ojdtl Columnigre] mi=
7] Aol AAL ANEE 7}8l3L, ether/n- hexane
(15/85, v/V)EHH 150mLE & A7t o] &8 &
8& 79 ¥2=AAH n-hexanel® 2mLE 9E X,
GC-ECD ¥4 ¢ A&z 3ot GC-ECDEY =
& Table 13 o] sisith. 9o AgxAAA 01
mg/ml. FAIFLE 27} HIte BARAA FH4E
£ %3 + 25(n=5)9 .

23 4 Ag
g2 AAE GAEE

7 o clf gy o 9 Ay B

patd

TEoadA F3

ok
-1

Table 1. Gas chromatography parameters for the
analysis of organochlorine pesticides

Parameters Conditions

Instruments Verian Star 3400CX

Detector Electron capture detector (ECD)

Column 0.2mmx25m, Ultra 2

Temperature Injection 250°C, Detector 280T,

Oven Intial 80T (Imin),
80T ~200T (10C/min)
200°C ~250C (2°C/min)
250C ~290°C (10°C/min)
Final 280TC (10min)
Carrier gas He 0.8ml/min
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Fig. 1. GC-ECD chromatogram of standard pesticides for a

-BHC(0.38ng), B-BHC (09ng), Y-BHC(0.9%ng), &
-BHC(1.43ng), Kelthane (0.73ng), Orthocide(3.76ng)
and Endrin(1.50ng).
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Table 2. Number of theoretical plate(N) and plate height(H) on the gas chromatography-ECD for analysis

of organochlorine pesticides

Relative retention
Common name

Number of theoretical plate(N)

Plate height(H)

time (mm)
a-BHC 1.00 49,684 50
B-BHC 1.18 70,193 35
v-BHC 1.24 77,150 32
8-BHC 1.31 86,060 29
Kelthane 1.56 30,516 81
Orthocide 1.70 36,255 638
Endrin 2.02 51,026 48
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Table 3. Resolution of organochlorine pesticides on Table 4. Detection limit and qualified detection

the gas chromatography-ECD concentration on the gas chromato-
graphy-ECD for evaluation of residual
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Fig. 2. (A) shown GC-ECD chromatogram of soil sample, and (B) shown water sample.
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Table 5. Residual levels of organochlorine pesticides in the Hayaedong on the Cheju island

July Oct.
Pesticides
Soil Water Sediment Soil Water Sediment
a-BHC ND’ ND ND ND ND ND
B-BHC ND ND ND ND ND ND
v-BHC ND ND ND ND ND ND
8-BHC ND ND ND ND ND ND
Kelthane ND ND ND ND ND ND
Orthocide ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
*; not detected
Kelthane, Orthocide, Endrin®} 272 (Not Detected 4. & <F

b: ND) & BHoF1 Qi
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13.88% % 1466%°) H A7t YEpEA giokth g
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29 AV PAFE Yujs} BAFEe] BT
At F71E 44 3} A& HdES A3 Captan,
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156, 170, 2020.2 ¢34 250,
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