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Collection Efficiencies of Organochlorine Pesticides by Supercritical

Carbon Dioxide

Sang-Bin Lim®, Mi-Kyung Jwa™ and Soo-Hyun Kim'

ABSTRACT

Collection efficiencies of organochlorine pesticides by supercritical fluid extraction(SFE) was
investigated to develop a simple, fast and inexpensive extraction method. Standard
organochlorine pesticides mixture(SOPM, no water) showed no evidence of metering valve
plugging in contrast to the plugging associated with SFE of fish tissues(wet sample). Maximum
percent recovery of SOPM was obtained at 40C/172 bar by collecting the extract within 3 min
through the metering valve without heating into a capped screw-top tube half filled with solid
CO:s. Recovery of SOPM itself showed 98.3% while recovery of that spiked in fish tissue 85.6%.

Key words : Supercritical carbon dioxide extraction, Organochlorine pesticide residues

o, f7180 AR&Fo] 7] Wl AEEFH

A gl He 242 F24 #7180 #2329

.M 2

Fr7l1gujoll 2l HFE Fo FHRFAL B
Mate 7189 wy e frlgvlel 3dA, EA
7yA 9 m7l, 34111—7]-8-01101] o8 #7A9Q Mo
olUe}l 16~24217te] F3& AJ7tol AQHE 5
ge vHe HND At s oldg 2

¢

i

&

3 A9 Asa Aze 2EUUe AL
Ags A zqo]q“’
2YARA F28e F5/20) HA 285

v AZd%Z 452
Dept. of Food Sci. and Technol., Cheju Nat’'l Univ.
o AZY2 gUY
Graduate School, Cheju Nat'l Univ.

o] geog olg® & Y. W AR
A HAHE A7 YN e ¥ FE2r&7% 2
E&ol 8275 A FE2ES TRt W
o825 uWHHol 2L A7 exit tube(¥H
restrictor)& AH&3ted FEEH] B2 AR
£ F28 F¢ F& F NEE XHE H =&
4ol B gdHo e FAF 4 Al o
g YZha Aol o3 ¢ be7} @3l FAE £
3t ©ot ol & WAEY] A3 wbeE 7HE
Y gy Aol &4g zYEA sHemg,

Hopper ngh’° pelletized diatomaceous



ool siaeiaol 28 {IIHLN BRzA EZULE

earthg A8l FHFAZ H7Isto FE0] gol
50 A AEE FEIAAY A o
2N J3E4o] 2T twbed TP L WAY £
AX ARE FER BUANE F A3, AEF
g FERMY Mg 554 57t
AlA F&Fo] F o] £old0], homogeneous
permeable extraction bedE B Fo2A
bedl 9] channelingg #Hxstsld 35 9 X3
g2 ZFuAMFY olg 22 AE MIywye
Yy 2o £4& Ha3¥ 4 e A
o] A3 LolEtHct

meldy B dFeME F23¢ F AU 9
Az F9 F2d JF exit twbed FFS W
A&ta, @Pe] FAE o AFEY FEEHE
B3z Yl ARE FHAUYESH EF
3o AL2-E AT ole) e WYL F£ABRZR
B #7194 5% &9 ¥R N54HE HE
87 9lsle] ¥ FF 4N A 3% BEFES
HLe H7E olF FAL YA otz
F23toq 238719 F2HFF, metering valve
o stEdexd, TPYY L EHALY wE
EPEEE A

2=H8 0
T =

21 M=

7 (Gadus macrocephalus)e= AF AW A3
AN FAse AR E23 F waring
blender2 #Zobx WHilol BHIUM A|EZ
ALgEtgth A FxAA HAE /IldEA F
&t HEF2ZAM a B, v, 5-BHC, p,p'-DDD,
DDE, DDT, aldrin, dieldrin Dr. Ehrenstorfer
GmbH #&&, endrin® WAKO PURE
Chemical Ind, Lid #&F& T A}E354
t}. 2 9] hexane, anhydrous sodium sulfate(%]
AHEE: >35m7b  15%, 150~355um7t  65%,
<150m7F 20%<1 YAH) $-& WAKO PURE
Chemical Ind, Lid #&FE& FY39 28354
ot

22 YA FH F&

2 HAge AH8F 2YAFA FEFAE B
AP ARsdod, o) 43 o] 414 bar
A A 7hEd A4 FEHoltkFig ). B
A 60 mLe F&Lol dAF AgE F
. #@ivt2E HYCU(TKIZHRE  check
valve(CV)E AA ¢ A 2P I (HPP)o 2
3t i s ATk o] W gAbbA FYF e F
3 @48 $A3%] At WG RMHE)E 4
Aste] =AA olitzigtxe zjzE WHAFH
o 7tk 29A ol dsgAE AP

D
HE CV gpiPX

F MV
sV
S
EC
cv
TK
Fig. 1 Schematic diagram of supercritical

fluid extraction system(CV : check
valve, EC : extraction column, F:
filter, HE :
high pressure pump, MV : metering
valve, P: pressure gauge, S

safety valve, T :

heat exchanger, HPP:

separator, SV :
temperature indicator, TK @ carbon
dioxide tank).

g3 4ol FHE ¥ FFLHEC2E oF
s F&4¥e 2xE vy 2Rz
2 2AHNoY, 228Y Fd HdxE 4
B 2=A(DA Qs FAHAYG. F234 S
GE3tA1717] et A FE TP 2dA
oYL E FYUSH YHYHA o]2d HE
e S TYEAA Y FE(2YA oise
&9 & US)T HAen, FEIHL o
Azt gAYED & 2x9 hEHOA
Pt FEAXES ATz aAAI

i)

23



anl, zoy”, s’

322259 F24¥E dYdd 328 ¥ 2
AAFA F2EL 079 mme WREELE e
metering valve(MV)E %38 1A oji3gi
7t 8o & @9 FYMRH: 75 mm)o] &
4 £4& 73 AFBEGH2 x 195 cm)E A
3Rz A43 YT F 10 mLey L
ZA 7hele] R F F GCE M3 oldf
exit tubes AlFBY 16 cm Holol AA3L
=3

23 Hots <

dA f7]daAd B8 AA 2T E
& ZA3sdd. F #HFFY EFE&Y(@-BHC
20.7 ppm, B-BHC 24.3 ppm, 8-BHC 255 ppm,
Y-BHC 218 ppm, aldrin 254 ppm, dieldrin
230 ppm, endrin 266 ppm, pp’-DDD 225
ppm, pp -DDE 229 ppm, pp'-DDT 237

ppm) 1 mLE ¥R MIEEF 12g3 100 mL9] -

vlo] AN EFF F FEUFH FAANIZ,
Al BERAUEE 3go g vjo|AE Ao F
AP I F AR, G YA
ojAsietarz F&3le GC #4& & ¥ 3«
€8¢ AU

ttgog #71daA EFLYE FEYFHo
79.2%% WiFel HFristd A+ &L FH3
4t & 9 EFRY 1 mLE AAAE 2g0
7teted EEE F FHFNIGEF 30gE 7tE
o] 100 mLe] svjelA A Ejtste FEZ 3ol
FAAN7 2, GA] FHZAULEE 10g2 2 d]o]
HAE Aol F2ZHo I8 F IFRE, &
oM 2gA ojAdeiL2 £2319 GC ¥4
€ ¥ QAR AE A &L Y5
Aok 2E A4YL 2~33] yrEAGERE, o
o AdEFHAE pp -DDD7 387%=2 7HF
2ot pp’-DDT7) 147%8 743 Eked 10
A Qe dg JFZYAREAAE 621%ATh

24 BEEL BY

28 39 FIFFY ML GC(Hewlett-
Packard 5890 series )l 28l 2™, column

A

2 SPB-608 capillary(30 m x 025 mm id,
Supelco)& AH&39 2, column 25+E 130T
A 4R FAE odf 8C/min £E2 200T
HA TEE ¥4 10830 FA3HY. HFEe
ECDE AH&3t8x, 27 3 #4739 2x&
300C, 220C=2 #ASAt. FH7IAZA FA
7bAE split ratioE 1 : 10022 F8gct. =
E BEAE 2~33 utE A gsEiqd

m. @z 3 o

31 £E230 E 5% EEIY| F
g8

F192A%d BEEAE 32949 172 bar
AN F&2LEE 40, 50, 60CE ©e3td F&
¥ 323§ HAE 2§ metering valve
o] HAPNYES BAE 7] #3t metering valve
& 7143EA 10 mLe #to] £o] U= 471
o #2E& /&AM ¥ e S ST A
£ Table 13 249. 2% 40, 50, 60Tl A
HE &L 44 239, 193, 9.3%H=d, o
9} o] F& ol fE metering valved 7l1¥E =
Qe HgEds Ao g vLFvez 2
Hdo 28 FE22E=7F & £F 3589
Ao ed, ot ¥ 2xA YA ot
etie Ux Zad o £8E Fax e
FE &2z A% 70N F2EY ¥
e 27 38 E 5 UG G HeEgE
%017l Y3l A= metering valveE 71d3x &
2 F7e &EE M A fFAe Rl
vt 3] gl o

$#H FHEG EHE P AR diddy
Pt ALHI APl Yesz H2
enzyme assayS 3t ZHHEA F43Ee
screening method’t ®eo} o]&8x Yo’
Adl f71 80 &Yl Adito F2¢ ¥ IF
4L 2437 998l enzyme assay2 °l &
seld FEE0 FgHEH e #71&6TL
antigen-antibody #2& #3do ZLE WHA
A7IEZ AEI}E F71EME AAY F £



ZYAoiMaetnol o RIIFLAN BREAS IXAF

B 84 folo Al A Aot )
A48 TAAE Ad3r] dae FEEL
71 8mj7t o] AA @2 F7id EHF ¥
Aol 2 %“M S A Aok ot welA
& Ad¥dAes 288 ETHE 4 metering
valveE 714 & = Ls% Aol A 7)o dakg
7hebal gkow, B F7)9 2xF UdA &
21871 $lste] 7l 1A ojitsle i 71
¥ ARE Hsdch

24 :10_2

Table 1 Extraction efficiencies of organochlorine
pesticides mixture with  different
extraction temperature at 172 bar.

Percent recovery

Analyte

40T 50T 60T
a -BHC 378 42,0 28.7
v -BHC 323 347 204
#-BHC 199 14.6 49
é -BHC 229 17.7 7.2
Aldrin 310 31.8 185
p,p’'-DDD 219 129 45
Dieldrin 202 14.8 57
Endrin 19.2 125 3.7
p.p'-DDE 16.6 6.7 -
pp'-DDT 17.2 54 -
Average 239 19.3 9.3
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Table 2 Collection efficiencies of organochlorine
pesticides mixture with different
collection time at 40C/103 bar

Percent recovery

Analyte 40T/ 407C/ 40°C/
103 bar/ 103 bar/ 172 bar/

l1hr 40 min 3 min 3 min
a -BHC 383 823 101.3
y -BHC 325 82.2 985
8 -BHC 146 79.1 83.8
& -BHC 185 84.1 944
Aldrin 41.0 828 104.1
p,p’-DDD 342 62.0 104.2
Dieldrin 30.2 82.0 105.2
Endrin 254 882 103.1
p,p'-DDE 16.2 83.3 1009
p,p’-DDT 123 99.6 834
Average 26.3 825 98.3
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Table 3 Percent recovery of organochlorine
pesticides mixture spiked in Pacific
Cod with different size of sample
at 40TC/172 bar

Percent recovery

Analyte Sample weight(g)
1 2 5

a -BHC 65.8 63.8 66.6
y -BHC 68.4 74.3 676
B -BHC 68.7 759 71.1
é -BHC 69.4 76.3 756
Aldrin 655 67.2 61.1
p,p'-DDD 63.8 70.3 639
Dieldrin 67.3 69.8 635
Endrin 64.5 69.0 64.4
p.,p'-DDE 69.3 72.0 69.9
p,p’-DDT 71.1 779 67.1
Average 67.3 716 67.0
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Table 4 Collection efficiencies of organochlorine
pesticides mixture spiked in Pacific
Cod with different heating temperature
of metering valve at 40C/172 bar

Percent recovery

Analyte
A B C

a -BHC 21.2 413 67.7
y -BHC 18.2 455 75.1
B -BHC 18.8 56.6 794
6 -BHC 229 55.6 842
Aldrin 19.8 36.2 64.5
p.p’'-DDD 217 46.3 66.4
Dieldrin 224 452 674
Endrin 179 126 70.0
p.p'-DDE 17.1 4.7 722
p.p -DDT 18.8 415 746
Average 19.8 46.5 72.1

- Metering valve was heated at 122T(A),
50C(B), and 70~166T after freezing(C)

% metering valveE 122T(A), 55C(B)A A
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Table 5 Collection efficiencies of organochlorine
pesticides mixture spiked in Pacific Cod
with different venting method at 40T

/172 bar
Percent recovery
Analyte
A B C

@ -BHC 68.1 829 65.7
v -BHC 76.3 8.7 73.1
A-BHC 84.8 87.0 91.6
& -BHC 926 87.2 8.9
Aldrin 61.1 82.0 61.4
p,p’'-DDD 69.0 84.0 69.2
Dieldrin 684 854 70.8
Endrin 64.2 86.2 69.2
p,p'-DDE 786 879 844
p,p -DDT 62.4 876 75.2
Average 725 856 74.6

A : vent through a closed-metering valve
B : vent through a opened-metering valve

C : vent without a metering valve
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