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Abstract 

NitrUe and sillca phases were tested as colurnn packing for nonual phase liqu1d chromatograpbic 
separaUons of organochlortne pestlcldes In mobUe phase consisUng of n-heptane. Excellent separaUon for 
the pp'-DDD. op'-DDD (lsomers), op'-DDT and pp'-DDT (1sorners) was acbJeved ustng a nJtrUe column. but 
no isomer separatlon was atta1ned uslng a sillca colurnn. Evaluatlon of the chrornatographlc parameters 
(a=selectJvtty. R=resolutlon. N=theoretlcal plate nurnber, and k'=capaclty factor) was performed for each 
column. 

Key worda: OTganochlortne pestlcides , hlgh performance liquid chromatography. 

Separación de pesticidas organoclorados por 
cromatografía líquida de alta precisión. Nota técnica 

Resumen 

Columnas empacadas con etano y sillca se usaron en cromatografia liquida de alta precisión para la 
separación de pesticidas organoclorados, como fase móVil se usó el n-heptano. Los organoclorados pp'-DDD, 
op'-DDD (Isómeros), op'-DDT y pp'-DDT (isómeros) fueron eficientemente separados usando columnas de 
ciano, sto embargo, ninguna separación se logró usando columnas de sillca. Para cada columna se evaluaron 
los parámetros cromatográficos (a:: selectiVidad, R = resolución. N = número de platos teóricos, y k' = factor 
de capacidad). 

Palabras clave: Pesticidas organoclorados, cromatografia liquida de alta precisión. 

Introduction 

The detennlnatlon oC the levels of chIortnated 
hydrocarbon resldues 18 Important because of 
their persJstence in the envlronment. Levels oC 
organochIortne pestlcldes resldues In a range of 
food stuffs entertng the UK have been monJtored 
(1,2) . Ogata et aJ o 131 and Estep et aJo [4J used a 
classical method Cor determln1ng pesticldes In non
fatty 100ds involv1ng extTaction of organochlortne 
pestlcldes wlth an organic solvent. elutJon wlth two 
solvents and analysts by gas chromatography. Se
veral analysts [5-7) Injected the clean-up Into one 
column oCthe gas chomatography, then toto anot
her witb a difIerent pacldng material which alters 

the ratio ofthe retentlon time. Recently, Fernandez 
et al. [S) have reported a method Cor the detectlon 
and quantltatlve determJnatlon oC organochlO11ne 
pesUcldes. Alter extractlon wlth hexane, tbe pestl
ddes were cleaned-up by adsoptlon chromato
graphy. The detectlon oC organochlortne pestlcides 
was performed by cap1llary gas chromatography 
wlth electron-capture detector. More recently, Fin
gler et al. 191 reported the anaIysis oC organochlo
rtne pestlcides in samples of rain and snow. All 
samples were analysed by caplllaIy gas chromato
grapby using an electron-capture delector. FtnaUy, 
Trevlsani et aJo[10) proposed a gas chromatograp
hic multl-resldue metbod for the study of restdues 
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from severa] graups of pestlctdes. Th1s methad 

Involves compUcated clean-up steps that make It 
extremely slow. 

Since al1 the aboye method are etther insufl
ciently effective ar too compllcate, many re
searchers prefer a preI1m1nary separatlon of the 

chlorlnated hydrocarbons by llquid chromato

grapby. Sorne 111,121 eh ose FlorlsU as the staUo

nary phase. Most 113-181 seJect sillca gel, whieh 

bas remarkable adsorbing power. 
The main obJective of th1s work was to lnves

tlgate the selecttve separatlon of organochlorlne 
pestlcldes uslng a n1trlle and sllica colurnn by 
normal pbase HPLC. 

Experimental 

Apparatus and chemicals 

The HPLC system cooslsted of a Waters 510 
pump equlpped witb a U6K universal InJector. 
Detectlon was performed uslng a Wate,s 484 tur
nable absorbance detector operate at 230 nm. The 
columns used were: (1) stalnless steel. 25 cm x 4 .6 
mm 1.0.. Llchrosorb SI 60. 10 mm, manufactured 
by Hlbar-Merck. (2) sta1nIess steel, 25 cmx 4.6 mm 
1.0., Zorbax CN, 10 mm. made by Dupont. n-hep

3 5 and6 

tane and hexane used as mobtle phase was HPLC 
grade from Ftsher Setentlfte. All solvents from 
HPLC analysls were redesUUed from gIass before 

use. 
High purtty standard of: pp'- DDD (p.p'-dihy

droxydlehlorodlphenylmethaneJ. op'-DDD (o ,p' 

dlbydroxydichIorodiphenylmethanel, op'-DDE

(o,p'-dJehlorodiphenyldiehIoro-ethylenel, pp'-DDT 
(p,P'-dJchlorodJpbenyltrlchloroethanel, op'-DDT 
(o,p'-dichloro-dipbenyltrtchloroetbane) aldrtn,and 
heptachlor. were purchased frOID Alltech Assocla
tes. Stock solutlons were prepared by dlssolvtng 
the organochlorlne pestlcldes In hexane. Peaks 
were Identlfted by compartson of retentlon time 
wttb those of standards. 

Results and Discussion 

SeparaUon of organochlorlnes uslng silica 
(Flg. lA) and n1trile columns (Flg. 1 B) are illustra
ted In Figure l . Thls figure sbows a good separation 
of organoch1orlnes uslng both sllica and nitrile 
colurnn. As expected. the retentlon tlme of each 
organochlorlne was looger uslng a slUca column 
because of the hlghest polartty of this staUonary 
phase. It Is worth notlng In thls figure that the first 
four peaks correspondlng to aldrtn (peak 1), hep

2 

Column: 
Lichrosorb Si 60 

Mobile pbase: 
o-heptane 

o 

3 

A Peaks and )lg injecl~: B 
1. Aldrin (0.2 IJ.g) 
2. Hept8clUor (0. 1 IJ.g) 
3. op'-DDE (0.2 IJ.g) +4 
op'-DDT (0.1 )lg) 5 6 

4 . pp'-DDT (0.2 IJ.g) 
5. pp'-DDD (0 .2 IJ.g) 2 4 
6.op'-DDD (0 .1 Ilg) 

Column: 

Zorbax CN 


Mobile phase: 

n-heplane 


5 10 o 10 

Time (min) Time (min) 

Figure 1. Chromatograms of organochlorlne pestlcldes using a sllica columo (Al and a n1tr11e column (B) . 
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2 

Peak:s:Column: 
1. op'-DDT Zorbax eN 
2. pp'-DDTMobile phase: 

n-heptane 

5o 
Time (min ) 


Figure 2. Chromatogram of op'-DDT (peak 1) 


and pp'-DDT (peak 2) . 


tachlorine (peak 2), op'-DDE (peak 3), and pp'-DDT 
(peak 4) show almost the same separation, but for 
the last two peaks correspodtng to the Isomers 
pp'-DDD (peak 5) and op'-DDD (peak 6), no sepa
ration was attained uslng a sillca column. Nevert
heless, a complete separation was achleved using 
a nitrtle column for the six organochIortne com
pounds. Thls Is a good findtng because of most 

researchers used silica gel column for these type 
of analysls. 

Figure 2 shows the HPLC separation oC the 
DDT Isomers uslng the same nltrtle column and 
n-heptane as moblle phase.In thls separatlon, the 
DDT Isomers, are separated Into two maln peaks 
correspondlng toop'-DDT(ftrst peak) and pp '-DDT' 
(second peak) . A complete separatlon of these Iso
mers was attalned using these chromatographlc 
condltlons. 

Evaluatlon of the chromatogra phlc parame
ters (a =selectlvlty, R =resolutlon, N = theoretlcal 
pla.te number. and k' = capaclty factor) was perfor
med for each column used in th1s analysls. Results 
for each pair of organochlortne peStlcldes are 
shown in Table 1 and Table 2. The separatlon 
attatned shows a high selectlvlty for both statlo-

Table 1 
Chromatographlc parameters ex and R Cor each palr oC organochlorine pesticides using 


Uchrosorb-Si and Zorbax-CN columns 


Organochlolne Pestlc1des Uchrosorb-SI Zorbax-CN Uchrosorb-Sl Zorbax-CN 
a a R R 

Aldrtn-Heptachlor 1.45 1.13 1.67 0.29 

op'-DDE -pp'-DDT 1.30 1.82 1.71 2.00 

pp'-DDD - op'-DDD 1.00 1.29 O 1.54 

Table 2 

Chromatographic parameters N and k' ustng Uchrosorb-SI and Zorbax columns 


Organochlortne Pestlcldes Uchrosorb- SI Zorbax- CN Uchrosorb- SI Zorbax- eN 
N N k' k' 

Aldrin 2 139 1806 0.42 0.307 

Heptach10r 1726 3402 0.62 0.346 

op'-DDE 5625 3802 0.73 0.423 

pp'-DDT 4225 1469 1 0,769 

pp'-DDD 2584 2.23 1.34 

op'-DDD 2572 2.23 1.73 
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nary phases with a run time of 10 mino Because of 
fueir polarity propertles, tbe pp'-DDD and op'

000 molecules showed strong retentlon for both 
stattoruuy phases. Nevertheless, the nJtrtle colurnn 
was more selectlve for th1S paJr oC compounds. 
Also. these table shows the influence oC the statio
muy phase 8uch as slllca, the separatJon of polar 

organochlortnes 18 tncomplete. therefore the selec
tlvity factor and resolution decrease. But on fue 
other hand. as the statlonary phase polartty de
crease such as nitr11e, separation of more polar 
organochlortnes Is easlly achleved, tncreasing re
solution and se1ectlVlty. 

Conclusion 

Nltrtle and silica column can be used succes
fulIy rol' prel1m1nary separatlon of organochJortnes 
pestlcldes. As the polar1ty of organochlortne m 
erease, better separatlon can be achleved uslng 
nltrtle column than silica column because of tbe 
hJghest polar1ty of the silica colutIlI' . Thus, selec
tlvity and resolutlon decrease rol' thJs statlonary 
pbase. 

Excellent separatlon rol' the pp·-DDD. op' 
DDD (lsomers) op'-DDTand pp'-DDT (Isomers) was 
ach1eved usmg a nitrUe column, but none separa
tion was atta1ned usJng a silica column. 
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