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Analysis of Organochlorine Pesticides in the Presence of

Polychlorinated Biphenyls (PCBs)

1. Florisil Column Sszparation of the Pesticides-PCBs Mixture
C. K. Park, C. Y. Lee and R, D. Park.®

Abstract

interfere with gas chromatographic

Polychlorinated Biphenyls (PCBs) analysis of multiple
.organochlorine pesticide residues. In the present work, existing Florisil column chromatographic
method has been modified as to improve separation of organochlorine pesticides and their metabolites
from PCBs. It was amply demonstrated that separation of a-BHC, 7-BHC, Heptachlor epoxide
Dieldrin, p-4-DDD, p-p'-DDT from PCBs such as Aroclor 1254 is complete and recovery of the
pesticides is found quantitative. Aldrin and Heptachlor in the Aroclor eluant can be separately analyzed
by comparison of the chromatographic pattern of standard Aroclor 1254 with that of Aroclor 1254 a
dmixed with the two pesticides. The Florsil column technique can be utilized in the routine evaluat-

ion of the organochlorine pesticide residues by gas chromatography.
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PCBs &= fLF8fyC. 2 #i{U3t Polychlorinated Terphe-
nyls & Polychthorinated Naphthalene #al &7 479
UM - WMESME - B - B RIS Zh glo] FE
TR - BREET - BB TE RNEH, 2R
R - =2 T Wik ® ikl PCBs &=
(Morsanto, U.S.A), Clophen (Bayer, German), Pheno-
chlor (Prodelec, France) 2] pipiz <al=iglon,
Aroclor off &= Aroclor 1221, 1232, 1242, 1254 ¥ 1260
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1. Reagents

(1) n-Hexane (Kanto Chem. Co., EP) :
dhdlie] 68~70°Cal #im& TIsted HiAlL

(2) Ethyl ether(Kanto Chem. Co., EP) : FZ s}k
o} #hEko] 34~35°C H = #1408 Iilrsls Ethyl ether
9 2% ) s Ethyl aleohal & fnsted .

(3) Ethyl ether/n-Hexane J245% : Lukgl $5% Et-
hyl ether ¢} n-Hexane & 50 : 50(V/V)o 2 ®A3H
fEA.

(4) Florisil (Floridin Co., %350

Vi

650°Coll  JEHEs

Zl. 60-~80 mesh): 130°C o] 4 48 4] 7k L) I Activation-
Al A A AL

(5) #K Na,SO,(Wako Pur. Chem. Co., %% 1 &%)

(6) #EtiEyy - obg5k Lol 1HuimEE WEL SE

o] wheb MEE SR .

O AR AR - «-BHC(Analabs Inc.), y-BHC
(Merck), Heptachlor (Velsicol Co.) 3 Aldrin (Shell
Chem. Co.)-& 77 1 ppm, Heptachlor epoxide (Velsi-
col Co.) ¢} Dieldrin (Shelt Chem. Co.)-8- 22+ 2 ppm,
p-p’~DDD (Analabs Inc.)¥ 3ppm, p-p~DDT (Analabs
Inc.)= 4 ppmeo] 5 =% n-Hexaneo| #%fiz (1~4 ppm
o PUREREER RO B DI dan).

@ Aloclor 1242 FH#Eysy © 5Cppm in n-Hexane.

@ Aroclor 1254 tHili7¥s : 50ppm in n-Hexane.

@ Aroclor 1260 i ¥s¥% : 50ppm in n-Hexane.

® it P—Aroclor 1254 24 BoHe ML
W T4 R I~4ppm o] HAl, Aroclor 1254
+ S0ppm o] H A n-Hexane of] ¥#{#.

2. Apparatus

(1) Chromatographic column : 4%& 9. 5mm, 7 o] §Ccm
S Cock 7b 2l BLAFE BIE - 4110

(2) Gas liquid chromatograph

® Model: Tracor 222

@ il : Ni-63 LT HBE#HI

3. ﬁﬁ?ﬁ;ﬁ

(1) Column Chromatography : Lifigl Column ufuh-
of Glass wool -2~ ¥ 3. Activated Forisil(Lauric acid No.
==100) 11g-¢ A$"d 4 Column & 7k F=elc}, o
o Florisil column & it Fol& oF 3Com 7} ).
Florisil F5¢] $oll v} 4wk Na.SO, & <F 3cm HA A%
th, thgol] 10Cm! Mass flask & Column 9 o] =3 Cock
03_% % Prewetting 5}%] & ] 1~4ppm & it

AW SmliE Hnska Na.SO, e £ime] ¥
%d) HEHi= 7] A Ao n-Hexane 85ml/ = Column BE-&-
o] v} | 4 Elution A 7] t}. n-Hexane o] Na,SO, [f#¢]
e A7l A Receiver & ulF 3 Ethyl ether/
n-Hexane {#{;% 4Cmi & Elution 4] 71 t}. Aroclor 1254
2] Column Chromatography ¢} s<k-Aroclor 4%
Column Chromatography = %% Ry -& 22 sml
) Frsle] pyigk wkse} o] Florisil Column o A Elu-
tion A F1 o} |

(2) GLC43#7 : n-Hexane 5+ Ethyl
Eluant &= 2+7 n-Hexane ¢ 2 100m/ 2 #-% o}-&, 5ul
¥ A GLC S5rshe obg3 2o

Column: Borosilicate glass column, 0. 63cm o.d. X180
OV-1 on Chromosorb W HP

1% (ECD)

Fﬁ m(r.l

ether/n-Hexane

cm long packed with 395
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(80~100 mesh).

Temperature: Injection port 23¢°C, Column 200°C,
Detector 270°C

Flow Gas: Column N.(70m//min.), Scavenger N,(20
mi/min, )

Detector: Ni~63 ECD. Sensitivity 64 X107 afs,

R HER

1. PCBs 2] Chromatograph Pattern
Fig.1o) Baie fedso = MRE ELERREEAK,

=S
A2

gith. «-BHC o} y-BHC & (ot 6 4]

Chromatograms of pesticides a d Aroclor 1254

A: Organochlorine pesticides
1, «-BHC(0.1 ng). 2, y-BHC(0.1 ng). 3,
Heptachlor (0.1 ng). 4, Aldrin(0.1 ng). 5,
Heptachlor epoxide (0. 2 ng). 6, Dieldrin (0.2
ng). 7, p.p’~-DDD(0. 3 ng). 8, p. p"-DDT (0. 4
ng)

B: Aroclor 1254(5 ng)

C: Pesticides(0. 1-0. 4 ng)~Aroclor 1254(5 ng)
mixture

Fig.1.

25 Aroclor €439 Peak 9} —3%d ¢ & 4 gvh =
24 TP Arodor & FE T HHEEIHRFR BE
grel el oled e st gl (Fig.1-C).

o s} Frol PREERREIRS —Aroclor 1254 Peak & i
Bae krid A Mg OV-1 Columnrl ohjeh
SE-30/QF-1'®, DEGS/H,P0O,'®, SE-36¥, DC-200" &
DC-200/QF-12 Fol A= dofvheu] Aroclor 7+ @&
%9 PCB iyl Bl A afsieha shglch

Fig.2 = OV-1 Column kol 4 ##) BiZGHe 7
7+ 42%, 549, 60% Q) Aroclor 1242, 1254, 1260 %
Chromatogram pattern & vtepyl A o] e}, Chromatogram
1-9] Peak % Retention timeo] & Aoz Ky

gk Aoleh Bkt L 2F 3mgS Ao

: 20 % 7} 38
Rerention: Timm {rin} §

o
2%
=3

Fig.2. Chromatograms of polychlorinated Biphenyls
(PCBs)
Az Aroclor 1242
B: Aroclor 1254
C: Aroclor 1260

Fig.3. Florisil column separation of pesticides

A:n-Hexane eluant
3, Heptachlor. 4, Aldrin.

B: Ethyl ether/n-Hexane eluant
1, «~BHC. 2, y-BHC, 5, Heptachlor epoxide.
6, Dieldrin. 7, p.p’-DDD, 8, p-p"-DDT
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Table 1. Separation of standard pesticides mixture on Florisil column

Pesticides in

Pesticides Total Recovery
n-Hexane fraction n-Hexane/Ether fraction
(ug) (%) (ug) (%) (%)
0.10 2.0 4. 96 98.0 101.2
Alpha-BHC 0. 05 1.0 5. 08 99.0 102.6
0.10 1.6 5.12 98.4 104. 4
av,; 0.08 1.6 5.05 98.4 102.5
0. 10 2.0 5.02 98.0 102. 4
Gamma-BHC 0 0 5. 00 100. 0 100. 0
0 0 5. 05 100.0 101.0
av.; 0.03 0.6 5. 02 99, 4 101. 0
4.94 98.0 0.10 2.0 100. 8
Heptachlor 5. 14 98.1 0.10 1.9 104. 8
5.20 100. 0 0 0 104.0
av.; 5.(C8 98. 6 0.07 1.4 103.0
4.61 97.9 0.10 2.1 94.2
Aldrin 5.20 98,1 0.10 1.9 106. 0
5.10 100.0 0 0 102.0
av.; 6.08 98. 6 0. 07 1.4 103.0
0 0 10. 34 100.0 103. 4
Heptachlor Epoxide 0 0 10.10 100.0 101.0
0 0 10. 20 100.0 102. 0
av.; 0 0 10.21 100. 0 102.1
0 0 10. 30 100. 0 103.0
Dieldrin 0 0 9.94 100. 0 99. 4
0 0 10.05 100.0 100. 5
av.; 0 0 10. 10 100.0 101.0
0 0 15. 04 100.0 100. 3
p.p’-DDD 0 0 15. 00 100. 0 100.0
0 0 15.25 100. 0 101.7
av.; 0 0 15.10 100. 0 100. 7
0 0 20. 40 100. 0 102.0
p.p’- DDT 1. 90 %1 19. 00 90.9 104.5
0 0 20. 20 100. 0 101. 0
av.; 0.63 3.1 19. 87 96. 9 102. 5

a) Ethyl ether

B Gitel &5 ECDo A& BEs gndd
2w neFa gk BRI K BT
o] &= Aroclor 126) ¢] Retention time ¢] Aroclor 1242
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ol A& 17 B8] Peak 7} 48 ¢l et ether/Petholeum ether eluant = 7o) &A=}, wat
2. Florisil column Z5f

A GLC 4p#fo]] oFA] giggo a¥e| Aroclor 1254 8] 4
FDA Vel 9 & fiBELICR 28 Rase #h RS BITshy

HiEs Aroclor o B A ke EAOH-E Florisil Pig.g-& primanm AvymS Florisil column o] 4] 85
column FEEM A A n gz ox 6% Ethyl ml ¢ n-Hexane 3} 49ml/ ¢ Ethyl ether/n-Hexane 2
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Jgig.4. Florisil column separation of Aroclor 1254
A: n-Hexane eluant. B: Ethyl ether/n-Hexane eluant

CRelemlion Time £ nain.)

L 3
Fig.5. Florisil column separation of pesticides-Aroclor 1254
A: n-Hexane eluant

Heptachlor and Aldrin overlapped with pea.s ¢ and 8 respectively.
B: Ethyl ether/n-Hexane eluant

1, «—BHC. 2, y-BHC. 5, Heptachlor epoxide. 6, Dieldrin. 7, p.p”-DDD. 8, p.p’-DDT.
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Elution 2} 7] Eluant ¢ Chromatogram ¢]t}. Aldrin 3+
Heptachlor &= 8l Eluant ql n-Hexane f§.o 2 (Fig.
3-A), vriA #4-& =5 Ethyl ether/n-Hexane Elua-
nt 2 (Fig.3-B) &AL & 4 ook R4
2 HFRE Table 13} 2o}, e & sl Florisil
column Lol A 8@ {b&5#-L F Eluant 2 52238 4
Wil Pab obviEl RV RE [Els oo

e Jigko 7 483 Aroclor 1254 & Column chrom-
atography #2E Fig.4 8} ). Aroclor 12549 #%
R PCBs & =% n-Hexane eluant o ¢i¢lm, #is] =
2 B9 PCBsulo] Ethyl ether/n-Hexane eluant & &
AAEL & <« 9eh. welA Florisil column o 4 Aroc
lor 1254 9] G st R S HAE + g =
% 2ok,

Foz FEill M Aroclor 1254 245 %¢ Florisil
SRS Figs ol d4do. Figsd e g
AW Aroclor 1254 9 Eif%  Column chromat
ography #i%f(Fig.3 8 Fig.4)7} fifiie = Rk of
sieh. whetAl Aldrin 3} Heptachlor& 413t o-BHC, 7
~-BHC, Heptachlor epoxide, Dieldrin, p,p"-DDT 1l p.
2"-DDT ¢} Aroclor 1254 & B&#-¢ GLC 5ol oA
Florisil column % g2 #HE Tl 4¥E 5+ =k
gtsd Aldrin 3} Heptachlor 8] SEf: = SEBH5#H-S n-H
exare eluart 2] Chrematcgraphic patterns} ££# Arcclor
1254 ¢] Chromatographic pattern MH#i= A ATEES ).
Fig.5-A 2] Peak 63} 8] fuith Aroclor 1254 (Fig.2
-B)4] Peak 63 8 ¥} & AL Aldrin 3 Heptach
lor 7} 77 Peak 63k 8o FHiH o g4 St

Bifek=] PCBs of HHES SR MRS ik
o MR kR Fegsle] &= Silicic acid-
celite 545%, Florisil'®'®, Activated charcoal !5 o] g)
vh, ATl Al FDA S f7)d4A4) 5% AH4 3

column

Column

o kel A RERIRG fEASE BAME #slda,
Florisil &' HT BIE, HAstde. 344

elution sovent ¢] n-Hexane & 60 m/ ¥t} 85ml 7} &
s HBhve 2 mERRslln, s L& Echyl
acetatex- Benzene 2] EES o],
raphyol & & Srffiol]l AL = H ol

AF B A 478 Florisil column & o] 83 #uifi 2
g¢—Aroclor 12544 4= oln] #i4x  Florisil co-
lumn 3ol 12 folo] HgFHetel, %59 PCBs & 15
Fosl BUORbh HEEIR 23 BHRS S EH
o 4 gk

Column chromatog-

i E

Polychlorinated Biphenyls(PCBs) & A#Ei k% £
BERGY GLC Hifial F¥sle HHoloh &R
A& PCBs & fFAET kel fr1d44 Bt g
ol &9 XEMRHYY FHE HAYe S Florisil column
Lol 4 PCBs o} FoF4d 39 5EE sbistget. Wi
{b3t Florisil column o] 4 «~BHC, y-BHC, Heptachlor,
epoxide, Dielerin, p.p’-DDD, p.p’-DDT ¢} Aroclor 1
254 & E4s] 2Ra wREMoR SEsld GLC = &
#e 4 9 siel. Heptachlor 8} Aldrin & Aroclor 9} %
7 elution ¥} Chromatogram ko] 4 %EHe] wEESH
Ak, AT A A Florisil column chromatogr-
aphy & % HHE HHor g BWAKEY PR
¥l FiEE = gk

References

1. Anonymous(1971), Pesticidcide Analytical Manual,
Vol. 1., Methods Which Detect Multiple Residues,
2nd ed. (Revised), U.S. Dept. of Health, Education
and Welfare, Food and Drug Administration, Wa-
shington D.C.

2. Armour, J.A., and J.A. Burke(1970), Method for
separating polychlorinated biphenyls from DDT and
its aralogs. JAOAC 53, 761.

3. Berg, O.W., P.L. Diosady, and G.A.V. Rees(197
2), Column chromatographic sparation of polych-
lorinated biphenyls from chlorinated hydrocarbon
pesticides, and their subsquent gas chromatographic
quantitation in terms of derivatives. Bull. Environ.
Contam. Toxicol. Vol. 7, 338~347

4. Burke, J.A. (1971), Development of the Food and
Drug Administration's method of analysis for

multiple residues of organochlorine pesticides in

foods and feeds. Residue Reviews Vol. 34, 59~89.
5. Chau, A.S.Y.(1974), Confirmation of pesticide res-

idue identity. VI. Solid matrix derivation procedure
for simultaneous confirmation of Heptachlor and
Endrin residues in the presence of large quantities
of polychlorinated biphenyls. JAOAC 57, 585

6. Duggan, R.E., G.Q. Lipscomb, E.L. Cox, R.E.
Heatwole, and R.C. Kling(1971), Pesticide residue
levels in foods in the United states from July 1,
1963 to June 30, 1969.
Journal Vol. 5(2), 73~212

7. Erney, D.R.(1974), Rapid screening method for

Pesticides Monitoring

— 226 —



10,

11.

analysis of chlorinated pesticide and polychlorinated
biphenyl residues in fish. JAOAC 57(3), 576~5
79

. Frazier, B.E., S.G. Chester and G.B. Lee(1970),

Apparent organochlorine insecticide contents of soils
sampled in 1910. Pesticides Monitoring Journal,
Vo. 14(2), 67~70

Gunther, F.A. And R.E. Spenger (1966), Nature
of chorine interferences in total halogen methods
of analysis of organochlorine pesticide residue. J.
Agr. Food Chem. 14, 515

Hylin, J.W., R.E. Spenger and F.A. Gunther (19
69),

residue analyses from organochlorine compounds

Potential interferences in certain pesticide

occurring naturally in plants. Residue Reviews 26,
127~139

Jensen,S. (1966), Report of a new chemical haz-
ard. New Scientist 32, 612

— 227 —

14.

15.

16.

17.

Jensen, S.; A.G. Johnels, M. Olsson. and G. Ott-
erlind (1969), DDT and PCB in marine animals.
from Swedish waters. Nature 224, 247~250
Koeman, J.H. Ten Noever de Brauw and R.H. de
Vos (1969), Chlorinated biphenyls in fish,mussels.
and birds from the river Rhine and the Nether-
1126~1128.
Monsanto Co. (1967), The Aroclor Plasticizers.
Tech. Bull. O/PL—3(6

Reynolds, L.M.(1968). PCBs and their interference
Bull.

lands coastal area. Nature 221,

with pesticide residue analysis. Environ.
Contam. Toxicol. 4, 128

Reynolds, L.M. (1971) Pesticide residue analysis.

in the presence of polychlorobiphenyls (PCBs).
Residue Review 34, 27~57
Risebrough, R.W., S.G. Herman, D.B. Peakall

and M.N. Kirven (1968), Polychlorinated biphenyls
in the grobal system. Nature 220, 1098~1102



