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ABSTRACT. Locusts which invaded Kuwait during the 1988/89 winter were cap

tured to evaluate for the risk to the health of the people who had conslInH::d 

them . Residual pesticides were extracted from these insects and subjected to 
gas chromatographic analysis using fused silica capillary columns connected 

with electron capture and flame photometric detectors. The result s showed that 
some chlorinated pesticides were present in the residues. More importantly. 
rel ativel y high amounts of phosphorus-containing pesticides (sumithion and 

malathion) were detected in the residu es. Since these pesticides are toxic to hu
mans. there is a health ri sk in cOllsumptioll of insects contaminated with the 

pesticides. 

During the winter in 1988- I 989, the Arabian peninsula, including Kuwait, was invaded by 
many waves of locust. To protect the crops and vegetation, the invading insects were 
sprayed with different insecticides. In the past, when the locusts invaded more frequently, 
local people used to capture and consume the insects which were considered to be a deli
cacy. The reappearance of locusts revived this age old tradition. In spite of the warnings 
about the possibility of contamination of locust with insecticides, issued by the health au
thorities in the region, a large number of people captured and consumed locusts in 
Kuwait. 

In order to get some information about the health risk associated with the consump
tion of contaminated locusts, some insects were captured, prepared in the traditional way 
and analyzed for residual insecticides by capillary gas chromatography using electron 
capture and flame photometric detectors. In this paper we show that phosphorus pesti
cides, as well as chlorin containing pesticides, are present in the residues of the insects. 
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Experimental 

A) 	 Malerials: Live locust insects were captured, at random, by the staff of the Publ ic Au
thority for Agriculture and Fish Resources (PAAF), Kuwait, and supplied to our labo
ratory. The average weight of the insect was 8 g. Standard chlorinated pesticides were 
obtained from Supelco, USA. Phosphorus pesticides were supplied by PAAF, Kuwait. 

B) 	 Sample Handling: The insects were treated in a manner as also used traditionally by 
the public for consumption. The whole insects were kept in boiling water for ten min
utes and then head, wings, legs and gut were removed . The remaining edible portion 
was weighed and used for analysis. 

C) 	Sample Preparalion: The samples for analysis were prepared according to the proce
dure described in AOAC (1984). The sample was extracted several times in a high 
speed blender with petroleum spirit (40-60°C) and anhydrous sodium sulfate. The ex
tract was filtered and the filtrate was concentrated to about I ml using a Kuderna
Danish concentrator. 

i) Acelonilrile Parlilioning 

Acetonitrile saturated with petroleum ether (30 ml) was added to the sample in a se
paratory funnel and shaken vigorously for 3 minutes, and the acetonitrile and petroleum 
ether layers were allowed to separate. The acetonitrile layer was drained in a I I separato
ry funnel containing 650 ml water, 40 ml saturated sodium chloride solution and 100 ml 
petroleum ether. The petroleum ether layer was extracted three times with acetonitrile (30 
ml) saturated with petroleum ether. All extracts were combined in a I I separatory funnel 
and shaken vigorously and then the layers were allowed to separate. The aqueous layer 
was again extracted with 100 ml of petroleum ether. The aqueous layer was discarded and 
the petroleum ether layer was combined with that in the original funnel. The petroleum 
ether layer was washed twice with 100 ml water, dried over anhydrous sodium sulfate and 
concentrated to 10 ml in a Kudema-Danish concentrator. 

ii) Florisil Clean-up 

Activated florisil was filled in a chromatographic column (II mm I D) up to 20 cm. 
The florisil was topped with 3g of anhydrous sodium sulfate. The concentrated sample 
was loaded on this column and eluted with 200 ml of 6% diethyl ether in petroleum ether. 
The effluent were collected as fraction I. Fraction 2 was eluted with 15% diethyl ether in 
petroleum ether and fraction 3 with 50% diethyl ether in petroleum ether. The collected 
fractions were concentrated to I ml using a Kuderna-Dan ish apparatus. 

iii) Cas Chromalographic Analysis 

Gas chromatographic analyses of the three fractions were carried out on a Perkin
Elmer Sigma-lOOO gas chromatograph equipped with an electron capture detector (ECD) 
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and a split/splitless injector and a Shimadzu CR-3A integrator. The fractions were also 
analyzed on a Shimadzu GC-9A gas chromatograph equipped with an on-column injector, 
flame photometric detector (FPD) and a Shimadzu CR-4A integrator. 

iv) Gas Chromatographic Conditions 

For ECD Column, capillary fused silica (25 m, 0.2 mm 10, SE-54); Injection port 
temperature, 260°C; Detector (ECD) temperature, 350°C; Column temperature, 100°C to 
240°C at 4°/min.; Carrier gaslflow rate, nitrogen at 2 ml/min.; ECD Auxiliary gaslflow 
rate, argon/methane (95/5) at 40 mllmin . 

For FPD: Column, capillary fused silica (25 m, 0.25 mm 10, CP-SIL-8CB); Injection 
port, cold on-column; Detector (FPD) temperature, 250°C; Column temperature, loooe 
to 2600 e at 3°C/min; Carrier gaslflow rate, helium at 2mllmin . 

Results and Discussion 

Three fractions collected from a florisil column were analyzed by gas chromatogra
phy using ECD and FPD. The analysis using an electron capture detector showed that 
fraction I contained some chlorinated pesticides. BHC (benzene hexachloride), lindane 
and aldrin were detected. The quantities of chlorinated pesticides were very small. Exter
nal standard quantitation indicated that the levels in the edible portions were below 10 
ug/kg. No chlorinated pesticides were detected in fractions 2 and 3. 

All three fractions were also analyzed for phosphorus-containing pesticides using a 
cold on-column injector for reliable quantitation and a flame photometric detector (FPD) 
in the P-mode. Fractions I and 2 showed no peaks corresponding to any phosphorus pes
ticides. The chromatogram for fraction 3 showed the presence of one large and several 
small peaks. The large peak and the peak immediately following were identified as sumi
thion (fenitrothion) and malathion, respectively. 

Table I summarizes the results on the measurements of chlorinated and phosphorus 
pesticides. These results indicate that the sample was not seriously contaminated with 
chlorinated pesticides. On the other hand, phosphorus-containing pesticides were present 
in relatively high amounts. Malathion is considered to be "slightly toxic" (tolerance = 4 
mg/kg) (Sittig 1980) and has a much higher tolerance level than that of sumithion which is 
regarded to be "moderately toxic" and has a tolerance limit of 100 ug/kg. The presence of 
such a high level of sumithion raises concern over the health risk in consumption of these 
insects which have been sprayed with toxic chemicals. 

Admittedly, the analyses of samples obtained form the insects captured at random 
may not give an accurate picture of this problem, but, however, our results show that 
some of the locusts captured for human consumption could be highly contaminated with 
toxic pesticides and pose a significant risk to the people who consume them. 
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Table I. Residual pesticides found in locusts 

No. Name Amount (ug/kg) 

A. Chlorinated pesticides 

I 
2 
3 

BHC (benzene hexachloride) ...... . .. .. . 
Lindane . . ...... . .. . . .. . . . . . 
Aldrin .. 

3.00 
2.20 
6.20 

B. Phosphorus pesticides 

I 
2 

Sumithion 
Malathion 

740.00 
49.20 
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