
Interfering GLC Peaks from Materials and 
Chemicals in Pesticide Residue Analysis 

by ISER L E w  and  T. W. N o w l c K I  
Grain Research Laboratory 
Canadian Grain Commission 

Winnipeg, Canada 

Several years of testing cereal grains for organochlorine 
pesticide residues by G.L.C. has disclosed the fact that analyses 
are occasionally plagued by spurious peaks. Many of these 
spurious peaks have glc retention times similar to pesticide 
chemicals and will interfere with analyses in the p.p.b, range. 
Attempts to eliminate pseudo-pesticide peaks have resulted in the 
identification of several sources of glc-ecd interferences from 
some of the materials and chemicals commonly used in pesticide 
residue analysis. 

Some contaminants which may occur in various analytical 
methods have been discussed in the literature. Bevenue, Kelley 
and Hylin(1) reported that organic solvents, glassware, plastic 
ware, cellulose, extraction thimbles, filter paper, and silica 
gels yielded spurious gas chromatographic peaks which interfered 
with water analyses for pesticide residues. Bevenue(2) mentioned 
that reagent grade sodium sulfate produced a significant pseudo- 
pesticide glc peak which eluted from a clean-up column containing 
florisil and sodium sulfate. 

This paper discusses many materials and chemicals which can 
contribute contaminants that may interfere with glc-ecd analysis 
of cereal grains for organochlorine residues. These include 
anhydrous sodium sulfate analyzed reagent; filter paper, 2V 
folded unwashed and #~2 double-acid washed; wash bottles, 
Unitized I000 ml. and wash bottles all glass assembly with glass 
stoppers and side-arm pump; soiled (used) teflon gaskets; 
silane-treated glass wool; Blendor mixer and Omni mixer; rubber 
gloves; and talcum powder. Suggestions are offered for elimin- 
ating these peaks or minimizing them to an acceptable working 
level. 

Experimental 

The five experiments in this section describe ethyl ether + 
hexane washings of the respective material. The data for the 
experiments are discussed in the next section. 

(i) Contaminants from Sodium Sulfate 

Anhydrous granular sodium sulfate, analyzed reagent was 
tested for glc-ecd peaks. Twenty-five grams of sodium sulfate 
was washed with 150 ml. of 3% ethyl ether + hexane in a clean-up 
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column fitted with a fritted glass disc. The eluant was concen- 
trated to 5 ml. A 2.5 ~i injection was made into a 3% SE-30 
column in a MT-220 gas 63 chromatograph with a Ni detector. 

(2) Contaminants from Filter Paper 

Folded 2V unwashed and #~2 double-acid washed filter papers 
were tested for peaks. Filter paper was placed in a A" glass 
funnel. Each was washed with 100 ml. of the solvent mixture. 
The filtrate was concentrated to 5 ml. A 5 ~i injection was made 
into the G.C. 

(3) Contaminants from Wash Bottles 

Unitized 1000 ml. wash bottles and 10OO ml. all glass bottles 
with glass stopper and side-arm pump assembly were tested for 
interfering peaks. The bottles were filled with the solvent 
mixture and ~11owed to stand for several days. Two hundred ml. 
of solvent was removed from each bottle and concentrated to 5 ml. 
Aliquots of 2.5 #i were injected into the G.C. 

(~) Contaminants from Soiled Teflon Gaskets 

Soiled (used) teflon gaskets were tested for spurious peaks. 
Extraction tube caps as described in the Levi et al(3) technique 
were assembled with unused (new) teflon gaskets. Other assemblies 
were fitted with used (soiled) teflon gaskets. Three stainless 
steel balls were placed in an extraction tube with 25 ml. of the 
solvent mixture. Each cap was secured to the tube by a stirrup 
connector and ball-milled for one hour. The washings were con- 
centrated to 5 ml. Aliquots of 2.5 #i were injected into the G.C. 

(5) Contaminants from Glass Wool 

Silane-treated glass wool was tested for spurious glc peaks. 
A small piece of glass wool was inserted into the stem of a A" 
glass funnel. The glass wool was washed with 20 ml. of the 
solvent mixture. This filtrate was not concentrated. A 5 ~Al 
aliquot was injected into the G.C. 

Results 

I. Figure 1 shows a chromatogram for sodium sulfate. This 
chromatogram shows a very wide solvent peak, two very high 
early eluting peaks, a large later peak and a small peak 
fused to the leading shoulder of the highest peak. 

2. Chromatographic results for filter paper are shown in 
Figure 2. Folded filter (2V) paper is shown in Figure 
2A and (#&2) acid-washed paper in Figure 23. The 
chromatogram for 2A shows many high peaks and numerous 
smaller ones. The chromatogrsm for Figure 23 shows two 
peaks both off-scale deflection, one high peak and 
numerous smaller peaks. 
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Figure i. Gas ebromatogram of solvent washings from 
sodium sulfate. 
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Figure 2. Gas chrom~to~rams of solvest washings from 
filter paper (A) folded ~2u (B) acid-washed (#h2}. 
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. A chromatogram for wash bottle contents is shown in Figure 
3. This chromatogram shows one very high peak and several 
smaller peaks. This chromatogram is typical for either the 
solvent from the Unitized bottle or for the solvent from the 
all-glass bottle with the side-arm pump. 
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Figure 3. Gas chromatogram of solvent from wash bottles. 

The chromatogram for soiled (used) teflon gaskets is shown in 
Figure ~. This chromatogram shows a very high peak and two 
lower significant peaks. The chromatogram for an unused 
(new) teflon gasket is not shown. This chromatogram had 
only minute peaks and is exactly similar to the chromatogram 
of Figure 6A. 

Figure ~. 
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Gas chromatoErsm of solvent washings from teflon. 
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. The chromatogram for glass wool is shown in Figure 5- This 
chro~atogrm shows one very large peak and three smaller 
o n e  s .  

I I 
2 4 

I I I I 
6 8 M 12 
"TIME, n'fin. 

Figure 5. Gas chromatogram of solvent washings from glass 
WOO1. 

Discussions ~d Observations 

It is evident that the data in this paper indicate that 
sodium sulfate, filter papers, solvent from wash bottles, teflon 
gaskets and glass wool can produce interfering glc peaks. 

Volatile organic impurities in sodium sulfate can be removed 
by heating at 600~ for two hours or by washing with a solvent 
system. Conditioned sodium sulfate will give only extremely 
small non-interfering glc peaks. 

Filter paper should be soaked in a solvent system overnight 
and then washed three or four times with more solvent. This 
reduces spurious peaks to a minimum level, but does not eliminate 
them. 

Spurious glc peaks cannot be el~m~nated from Unitized glass 
bottles. Spurious peaks can be eliminated from an all glass 
assembly wash bottle with side-arm pump by removing the rubber 
pump. A rubber bulb with rubber tubing connection is substituted. 
This is removed when refilling the bottle. With both types of 
bottle the fumes of the solvent attack rubber parts and impurities 
may collect in the solvent. 
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Conder(~) has reported that teflon contains a significant 
number of minute pores of less than 100 A and can therefore 
absorb impurities. In pesticide analysis teflon gaskets can 
absorb peak producing contaminants from unconditioned sodium 
sulfate and from contaminated samples. With continued use 
contaminated teflon gaskets gradually release these contaminants 
into further analyses. Washing contaminated teflon gaskets with 
solvents, boiling water, boiling water and detergent has little 
effect. Contaminated teflon gaskets should be discarded and new 
teflon substituted. 

Glass wool should be heated at 600~ for two hours to 
el~m4nate organic materials. It is then suitable for use in 
clean-up columns or other apparatus. 

Additional precautions should be exercised when using the 
Bertuzzi et al(5) method or any other method employing Blendor 
mixers or Omni mixers. In the Blendor mixer the rubber gasket 
should be removed and a fluoro-silicone rubber gasket sub- 
stituted. Rubber gives several later elutlng peaks. For the 
Omni mixer the rubber gasket should be removed and teflon gaskets 
substituted. As noted earlier teflon must also be monitored but 
will pose less of a problem than rubber. 

Analysts in pesticide residue analysis must use rubber 
gloves in handling strong organic solvents. They must be used 
carefully for organic solvents may dissolve rubber. Such 
washings may accidently fall into a test. In addition cross- 
contamination may occur with rubber gloves from one sample to 
another. Furthermore, with rubber gloves, if talcum .... ~A_ .-_ 
used for easier donning of gloves, traces of powder in a test 
will give rise to large spurious peaks. 

Using all the precautions recommended in this paper, 
contaminant peaks, that may interfere with trace analysis of 
cereal grains for organochlorine residues, can be avoided. 
Pesticide free wheat should give chromatograms containing a 
fairly straight baseline with few insignificant peaks. To 
illustrate thi~ Figure 6 has been included. Figure 6 shows 
chromatograms for a pesticide free wheat sample analysed by: 
(A) the method of Levi e t al a glc-ecd technique for organo- 
chlorine analysis of wheat; and (B) the method of Bertuzzi et 
al, also a glc-ecd technique. Neither of these chromatograms 
contain peaks which would interfere with the analysis of 
organochlorines in the parts per billion range. 
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Figure 6. Gas.chromatograms of wheat analysed by 
(A) Levi et al, (B) Bertuzzi et al. 
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