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Introduction 
 

Spice, a major group of the food additives is a 

vegetable substance of indigenous or exotic 

origin which is or has a hot, pigment taste, 

used to enhance taste of foods or to add to 

them the stimulant ingredients contained in 

them (Adamson, 2004). 
 

Spices and medicinal plants are widely used 

as raw materials for pharmaceutical 

preparations (Galenic products) and as a 

supplement for dietetic products and 

especially for “self medications” in the 

general     population.     These     plants     are 

 

 

 

 

 

 

 

 

 

susceptible to insect and disease attacks, so 

pesticides are widely used for protection. 

Therefore, residues of pesticides could reach 

and affect consumers especially when they 

are freshly consumed. Pesticide residues in 

food have historically lagged far behind many 

comparable hazards as a cause for public 

health concern and action (Correia et al., 

2000; Eskenazi et al., 2008). Pesticide residue 

contaminating food is the problem focused 

worldwide because of its direct implications 

on human health and international trade 

(Sanborn et al., 2004). 
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The investigation aimed to study the contamination of locally marketed spices in Tripoli 

(caraway, cumin, cinnamon, mixed spices, black pepper, and red pepper) during (2014). 

Sixty samples of various kinds of spices were extracted and determined for residues of 

organophosphorus (malathion, methylparathion, parathion, carbo-phenothiate and ethion) 

and organochlorine pesticides (aldrin, BHC, heptachlore, lindane, DDT, endrin, heptachlor 

epoxide and dieldrin).The obtained results demonstrated that organophosphorus pesticides 

were not detected in all of the analyzed samples except for ethion which was found in 

concentration of (2.3±0.03, 4.5±0.09, 0.9±0.01, 1.9±0.05, 1.4±0.07, and 2.7±0.08 μg/kg) in 

caraway, mixed spices, cinnamon, black pepper, cumin and red pepper, respectively. 

While the residues of some organochlorine pesticides (aldrin, lindane, endrin and dieldrin) 

were 1.57±0.04, 0.8±0.08, 2.1±0.02 and 10.76±0.1 μg/kg in caraway, respectively; 

2.1±0.4, 3.4±0.07, 1.8±0.09 and 2.3±0.1μg/kg in mixed spices, respectively; 3.45±0.07, 

1.2±0.01, 2.41±0.05 and 2.57±0.03 μg/kg in cinnamon, respectively; 3.1±0.03, 2.75±0.3, 

1.96±0.09 and 1.3±0.7 μg/kg in black pepper, respectively; 1.4±0.08, 2.8±0.01, 1.4±0.07 

and 1.2±0.03 μg/kg in red pepper, respectively; 7.6±0.1, 12.1±0.09, 9.8±0.1 and 10.2±0.2 

μg/kg in cumin, respectively. However, residues of BHC, heptachlore, total DDT and 

heptachlore epoxide were not detected.  
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Pesticides belong to substances which are the 

most toxic and are persistent; they do not 

break down easily, have ability to bio-

accumulate, and can be mobile in the 

environment. They can also become 

mutagenic, carcinogenic, teratogenic, and 

allergenic. Pesticides can enter an organism 

through the digestive system, and even small 

amounts can be harmful if their intake lasts 

longer (Kroes et al., 2000; Gorrido et al., 

2003). Many studies have been carried out in 

different countries on spice and medicinal 

plants. In Germany, it was reported that the 

residues of DDT and its derivatives, HCH, 

dimethoate, and parathion methyl 

predominated as contaminants. 
 

On the other hand, DDT, HCH, aldrin, 

dieldrin, and heptachlor were detected in 

different samples collected from India. 

Organophosphorus pesticides are widely used 

in agriculture and animal production for the 

control of various insects. These compounds 

have higher acute toxicity than chlorinated 

pesticides and they have the advantage of 

being more rapidly degraded in the 

environment. Organochlorine pesticides, 

which 20 years ago were being used in Egypt, 

are highly persistent.  

 

Materials and Methods 

 

Sixty samples of crushed spices (caraway, 

mixed spices, cinnamon, black pepper, red 

pepper and cumin) were collected from 

private markets at Tripoli city (Table 1). 

Samples were collected randomly and put into 

cellulose paper bags. Sample weight at 

collection was 100- 200 g and information 

about sample name, weight and date of 

collection were recorded on each bag. 

Samples were transferred under suitable 

conditions for storage and stored at 4-20 ºC 

until tests were carried out to assess the 

residues of organochlorine and 

organophosphorous pesticides. 

The residues of organochlorine and 

organophosphorous pesticides were detected 

and assessed in the present research according 

to AOAC (2000) method for dried foods. 

Samples were prepared for laboratory 

examination by taking 25 g subsamples, 

extraction with acetonitril: water (65:35) 

mixture, the filtration through Whatman no 4 

filter paper, measuring the filtrate volume and 

liquid-liquid partition with petroleum ether 

solvent. Separation column was prepared with 

Florasil and elution with petroleum ether and 

diethyl ether solvents. Injections were carried 

out on a gas chromatograph with the 

following technical specifications: 

 

Gas chromatograph- varian 3700 with pulse 

modulated 63Ni electron capture detector 

(ECD) (280 ºC amplifier range 10) and heated 

bead alkali flame ionization detector (AFID) 

(250 ºC, 10- 11 A range). Nitrogen carrier gas 

flow rate 30 ml/ min, injector temperature 190 

ºC, column temperature 190 ºC, 9 min then 

programmed 40 ºC / min to 230 ºC. 

 

Results and Discussion 

 

The results demonstrated that the assessed 

residues of the organophosphorous pesticides 

i.e. malathion, methyl parathion, parathion 

and carbophenothion were under the detection 

level of the apparatus except for ethion 

pesticide where the average maximum 

concentration was 4.5 ± 0.09 µg/kg in the 

samples of mixed spices and the minimum 

concentration was 0.9 ± 0.01 µg/kg in 

cinnamon samples (Table 2). 

 

Table 3 shows the results of the 

organochlorine pesticides residues, where the 

highest average concentration was 3.1 ± 0.03 

µg/kg for aldrin in the samples of the black 

pepper and the lowest was 0.45 ± 0.07 µg/kg 

in cinnamon samples. 

 

../AppData/Local/Temp/Pesticide%20residues%20in%20some%20herbs%20growing%20in%20agricultural%20areas%20in%20Poland.htm#CR6
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Table.1 The common and scientific names of spices that sampled from private markets 

 

Common name Scientific name 

Caraway Carum carvi L. 

Mixed spices Eucalyptos globulus L. 

Cinnamon Cinnamonum verum Presel 

Black pepper Piper nigrum L 

Red pepper Capsicum frutescens L. 

Cumin Cuminum cuminum 

 

 

Table.2 Average concentrations of organophosphorus pesticide residues in spices 

 

Sample 

Average concentration of organophosphorus pesticide 

residues, 

µg/kg 

Ethion 

Caraway 2.3 ± 0.03 

Mixed spices 4.5 ± 0.09 

Cinnamon 0.9 ± 0.01 

Black pepper 1.9 ± 0.05 

Cumin 1.4 ± 0.07 

Red pepper 2.7 ± 0.08 

 

 

Table.3 Average concentrations of organochlorine pesticide residues in spices 

 

Pesticides Caraway Cumin Cinnamon Mixed 

spices 

Black 

pepper 

Red 

pepper 

Aldrin 1.57±0.04 7.6±0.1 3.45±0.07 2.1±0.4 3.1±0.03 1.4±0.08 

Lindane 0.8±0.08 12.1±0.09 1.2±0.01 3.4±0.07 2.75±0.3 2.8±0.01 

Endrin 2.1±0.02 9.8±0.1 2.41±0.05 1.8±0.09 1.96±0.09 1.4±0.07 

Dieldrin 10.76±0.1 10.2±0.2 2.57±0.03 2.3±0.1 1.3±0.7 1.2±0.03 
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The highest average concentration for 

Lindane (1.2 ± 0.01 µg/kg) was found in 

cinnamon samples and the lowest (0.4 ± 0.07 

µg/kg) was in mixed spice samples. Endrin 

highest average concentration (2.1 ± 0.02 

µg/kg) was found in caraway samples and the 

lowest (0.41 ± 0.05 µg/kg) in cinnamon 

samples. The maximum average 

concentration of dieldrin (1.3 ± 0.079 µg/kg) 

was found in the samples of black pepper and 

the minimum (0.3 ± 0.1 µg/kg) in mixed spice 

samples. 

 

Azanu (2014) found that residue of 

organochlorine pesticides are present in spices 

in Ghana with concentrations lower than their 

maximum recommended residue levels. 

Although these residues occurred at very low 

concentrations in the samples, they may 

accumulate to higher levels in human beings 

who consume these products. The results will 

help in a scientific assessment of the 

implications of pesticide residues with regards 

to human risks. 
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