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ABSTRACT

This study evaluated the quantities of 26 pesticide residues present in some vegetables and fruits
samples in comparison with the maximum quantity in which they should be present in the
samples. Vegetables and fruits samples (onion, okra, tomatoes, carrot, cashew ) were bought at
Igbonna Local Market, Osogbo, Osun state. The pesticide residue extraction and analysis were
carried out by following the modified standard methods of: Determination of Organochlorine in
water by Capillary Column Gas Chromatography, ASTMD 5812-96, Manual of Analytical
Methods for the Analysis of Pesticide Residues in Human and Environmental Samples. EPA-
600/8-80-038. The test methods covered the capillary gas chromatographic determination of
various pesticides, including some of their degradation products and related compounds. The
maximum residue limits were obtained from the EPA database. Results obtained showed that the
26 pesticide residues are present in the samples. Comparison of the results obtained with the
maximum residue revealed from that there was no significant by-pass of the maximum residue
limits of the residues determined. Since these pesticide residues are present but are still below the
maximum residue limits, it is imperative not to increase the quantity of the pesticides used.

Otherwise, other alternative to pesticide use should be employed.
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INTRODUCTION

Overtime, technological advancement in agricultural sector has led to the development of
fertilizers and agrochemicals to boost crop production, reduce pest infestation hence save
farmers’ money by preventing losses to insects and other pests. Thus, pesticides and insecticides
have become widely used farm inputs for crop production. Over the years, the number of
pesticides analyzed has increased and was 249 in 2011. The number of substances including
isomers and metabolites was approximately 275. The results have been published each year in
the period 2004-2011 (Pesticidrester i fadevarer, 2004; Christensen et al., 2005; Christensen et
al., 2006; Christensen et al., 2007; Petersen et al., 2008; Jensen et al., 2009; Jensen et al., 2010;
Jensen et al., 2011).

The historical background of pesticides use in agriculture is dated back to the beginning of
Agriculture itself and it became more pronounced with time due to increased pest population
paralleled with decreasing soil fertility (Muir, 2002). However, the use of modern pesticides in
agriculture and public health is dated back to the 19" century. The first generation of pesticides
involved the use of highly toxic compounds, arsenic (calcium arsenate and lead arsenate) and a
fumigant hydrogen cyanide in 1860's for the control of such pests like fungi, insects and bacteria.
Other compounds included Bordeaux mixture (copper sulphate, lime and water) and sulphur.
Their use was abandoned because of their toxicity and ineffectiveness. The second generation
involved the use of synthetic organic compounds. The first important synthetic organic pesticide
was dichlorodiphenyltrichloroethane (DDT) first synthesized by a German scientist Ziedler in
1873 (Othmer, 1996) and its insecticidal effect discovered by a Swiss chemist Paul Muller in
1939. In its early days DDT was hailed as a miracle because of its broad-spectrum activity,

persistence, insolubility, inexpensive and ease to apply (Keneth, 1992).

According to The Stockholm Convention on Persistent Organic Pollutants, 9 of 12 most
dangerous and persistent chemicals are pesticides (Gilden et al.,, 2010). The United States
Environmental protection Agency finished a 10-year review of organophosphate pesticides
following the 1996 Food Quality Protection Act, but did little to account for developmental
neurotoxic effects, drawing strong criticism from within the agency and from outside researchers

(Phillips, 2006). A chromatographic methodology was developed to identify and quantify some
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types of organochlorine and organophosphorous insecticide residue in fruit samples produced in
Ceara State (Brazil).

There are concerns that pesticides used to control pests on food crops are dangerous to
people who consume those foods. These concerns are one reason for the organic food movement.
Many food crops, including fruits and vegetables, contain pesticide residues after being washed
or peeled. Chemicals that are no longer used but that are resistant to breakdown for long periods

may remain in soil and water and thus in food (Cornell, 1999).

The United Nations Codex Alimentarius Commission has recommended international
standards for maximum residue limits (MRLs), for individual pesticides in food( CAC/RCP 20-
1979)

Strawberries and tomatoes are the two crops with the most intensive use of soil fumigants.
They are particularly vulnerable to several types of diseases, insects, mites, and parasitic worms.
In 2003, in California alone, 3.7 million pounds (1,700 metric tons) of metham sodium were
used on tomatoes. In recent years other farmers have demonstrated that it is possible to produce

strawberries and tomatoes without the use of harmful chemicals and in a cost-effective way.

The most frequently used detectors for pesticide residues analysis include ECD, NPD, FPD
and MSD. However, it is well known that ECD has been the most used detector in pesticide
residue analysis due to its high sensitivity, in particular to halogenated pesticides although all
kinds of electron-attracting functional groups such as nitro groups and aromatic structures also

give a response to the detector.

A multiresidue method based on matrix solid-phase dispersion (MSPD) is studied to
determine chlorfenvinfos, chlorpyrifos, fenarimol, iprodione, procimydone, propiconazole,
tetradifon, triadimefon and vinclozolin in artichokes, green beans, lettuce and tomatoes.
Alumina, silica and Florisil were assessed as extracting phases, and the extracts from Florisil
were the cleanest. To facilitate manual extraction, sand was added to the sample together with
the dispersing phase. Three eluting systems were then studied, and dichloromethane proved to be
the best. Futher purification can be performed using phase cleanup after diluting extracts with

aqueous solutions. Octyl- and octadecyl-silica, modifications of the aqueous diluted extracts and
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several eluting solvents were studied. Determination was done by capillary gas chromatography
(GC) with electron-capture detection. (JCA, 1996).

This current work attempts to evaluate pesticide residues in some fruits and vegetables like

Cashew, Carrot, Tomatoes, Onion and Okra in Osogbo, South Western Nigeria.

MATERIALS AND METHODS
MATERIALS:

Different samples of vegetables and fruits (tomatoes, onions, okra, carrot, cashew) were bought
from Igbonna market in Osogbo, Osun state. Samples were put in sterile polythene bags and

transported to the laboratory.

Material Preparation:. The samples were stored at 4°C until analysis. The samples were chopped and

placed in a stainless steel jar 1L
METHODS:

Extraction: The samples were extracted with 200 mL of acetonitrile and 10 g celite, the blender
was vigorously homogenized into high speed for 2 min, and the mixture was filtrated by using
Buchner funnel fitted with shark-skin filter paper into 500 mL suction flask (Buchi, Switzerland).
An aliquot of organic was transferred to 1L separator funnel and added 100 mL of petroleum
ether (PE) and the mixture was vigorously shaken for 1-2 min and then was added 100 ml
saturated solution of NaCl and 600 water. The mixture was vigorously mixed and the separator
funnel was allowed to be held at horizontal position for few minutes. The aqueous layer was
discarded and the solvent layer was washed with twice time 100 mL portions of distilled water
and the washed layer was transferred into 100 mL beaker and washed with 15 g of anhydrous
sodium sulphate. Finally, the extract was concentrated to 5 mL volume and transferred directly to

florisil column.

Pesticide residue analysis: The pesticide residue analysis were carried out by following the

modified standard methods of
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1. Determination of Organochlorine in water by Capillary Column Gas Chromatography,
ASTMD 5812-96

2. Manual of Analytical Methods for the Analysis of Pesticide Residues in Human and
Environmental Samples. EPA-600/8-80-038

The test methods covered the capillary gas chromatographic determination of various pesticides,

including some of their degradation products and related compounds.

The sub-sampled material was pulverized using laboratory milling machine of maker Janke &
Kunkel (IKA Labortechnik) in the laboratory.

Clean Up: The cleanup of the concentrated extract was followed by packing the column with the
florisil. The concentrated extract was eluted with the Hexane and later concentrated to the

required final volume of 5ml.

The gas chromatography with Pulsed Flame Photometric Detector (PFPD) conditions for the

analysis was attached.
GC Conditions For The Analysis Of Pesticide Residue

GC: HP 5890/6890 Powered with HP ChemStation Rev.A 09.01[1206] Software
Injection Temperature: Split Injection

Split Ratio: 20:1

Carrier Gas: Hydrogen

Flow Rate: 1.0ml/min

Inlet Temperature: 250°C

Column Dimensions: 30m x 0.25mm x 0.25um

Oven Program: Initial @60°C for 2 minutes, First Ramp @ 10°C/min to 200°C, Second Ramp @
8°C/min to 300°C constant at 5mins

Detector: PFPD
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Detector temperature: 300°C
Hydrogen Pressure: 22psi

Compressed Air: 28psi

RESULT AND DISCUSSION

Table 1 shows the result of the Capillary Column Gas Chromatography analysis carried out on
the samples of cashew, carrot, tomatoes, onion, and okra.

Evaluation shows that there are pesticides residues present in each samples in small quantities.

The values for the maximum residue limits of each residue are recorded in Table 2.

Comparison between the results and the standard shows that the maximum residue limits were
not exceeded. This may be due to the fact that just small quantities of pesticides were applied
during cultivation.

Table 1: Pesticide Residues Composition

AMOUNT[mglkg]

PESTICIDE RESIDUE CASHEW CARROT ONION TOMATO OKRA AVERAGE
1. | GLYPHOSATE 176746e-1 | 2.71935e2 | 1.4187%-1 | 3.74448e2 | 1.64216e-1 | 1.09448¢-1
2. | DICHLORVOS 139438¢-3 | 3.19600e-4 | 1.44853¢-3 | 3.29495¢-4 | 1.70261e-3 | 1.03892e-3
3. | PIRIMICARB 0.77617e-4 | 442690e-4 | 9.63393e-4 | 4.82191e-4 | 1.14666e-3 | 8.02510e-4
4. | FLUDIOXONIL 194828e-3 | 1.33024e-3 | 2409503 | 1.33024e-3 | 2.525956-3 | 1.90886e-3
5. | IMIDACHLOPRID 17270063 | 2.72627e-3 | 1999733 | 2.72627e-3 | 2.22243e-3 | 2.28034e-3
6. | FENITROTHION 1502313 | 422172e-4 | 1.80985e-3 | 4.22172e-4 | 1.93582¢-3 | 6.09235¢-3
7. | METALAXYL 2.28356e-3 | 1.78796e-3 | 2.83495e-3 | 1.78796e-3 | 2.93486e-3 | 2.325866-3
8. | TTRIADIMEFON 140728¢-3 | 8.88962e-4 | 152487e-3 | 8.99172e-4 | 1.75714e-3 | 1.29548e-3
9. | CYPROCONAZOLE 417470e-3 | 3.64428e-3 | 5.17193e-3 | 3.64428e-3 | 4.46621e-3 | 4.22028¢-3
10. | TRIADIMENOL 142007e-3 | 1.25761e-3 | 1.63518e-3 | 1.25761e-3 | 1.81106e-3 | 1.47631e-3
11. | PIRIMIPHOS-METHYL 104176e-1 | 2.28688e2 | 1.30520e-1 | 2.28824e2 | 1.32544e-1 | 8.25982¢-2
12. | METHOPRENE 24535664 | 4.48684e-3 | 2.98409e-3 | 4.48684e-3 | 3.19871e-3 | 3.08037e-3
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13. | TRIAZOPHOS 7.95506e-4 | 4.50364e-4 | 9.65444e-4 | 451326e-4 | 9.7579e-4 | 7.27687e-4
14. | FLUSILAZOLE 6.19607e-3 | 1.36840e-3 | 7.94657e-3 | 1.37829e-3 | 8.20834e-3 | 5.01953¢-3
15. | PYRETHRIN | 2.87054e-4 | 3.21458e-4 | 3.23884e-4 | 3.25755¢-4 | 3.35136e-4 | 3.18657e-4
16. | PIPERONYL BUTOXIDE 3.92484e-4 | 441065e-4 | 4.65884e-4 | 4.44008e-4 | 4.80375e-4 | 4.44763e-4
17. | BOSCALID 3.44482¢-3 | 1.43415e-3 | 4.26286e-3 | 1.44432e-3 | 6.41727e-3 | 3.40068¢-3
18. | DDT 1.89472e-3 | 9.41915e-4 | 2.10568e-3 | 9.31720e-4 | 2.39729e-3 | 1.65426e-3
19. | GUAZATINE 1.88327e-3 | 6.17760e-4 | 2.19654e-3 | 6.17760e-4 | 2.31213e-3 | 1.52549¢-3
20. | ALDRIN 1.22373¢-4 | 1.18131e-4 | 1.23214e-4 | 1.18505e-4 | 1.23517e-4 | 1.21148e-4
21. | HEPTACHLOR 7.45960e-4 | 1.34792¢-3 | 9.00264e-4 | 1.35818e-3 | 1.05995¢-3 | 1.08245¢-3
22. | PYRETHRINII 3.24941e-4 | 1.12155¢-3 | 4.14847e-4 | 1.13005e-3 | 4.40298e-4 | 6.86337e-4
23. PROCHLORAZ 2.25941e-3 6.03788e-4 2.67651e-3 6.39696e-4 2.95023e-3 1.82593e-3
24. | DIELDRIN 1.26487e-3 | 8.46611e-4 | 1.44550e-3 | 8.46611e-4 | 1.54673e-3 | 1.19006e-3
25. | PERMETHRIN 4.22928e-4 | 1.65074e-4 | 4.65124e-4 | 1.63284e-4 | 5.23355e-4 | 3.47953e-4
26. | CHLORDANE 1.18385¢-4 | 8.42770e-5 | 9.27992e-5 | 9.36500e-5 | 1.08270e-4 | 9.94762e-5
3.20364e-1 7.72314e-2 3.19566e-1 8.76365e-2 3.48341e-1
Table 2: Maximum Residue Limits profile

PESTICIDE RESIDUE MRL (mg/kg)

GLYPHOSATE 0.1

DICHLORVOS 0.01

PIRIMICARB 05-1

FLUDIOXONIL 0.01-1

IMIDACHLOPRID 0.1-05

FENITROTHION 0.01-0.02

METALAXYL 0.05-0.5

TRIADIMEFON 01-1

CYPROCONAZOLE 0.05
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TRIADIMENOL 01-1
PIRIMIPHOS-METHYL 0.05-1
METHOPRENE 0.02 -0.05
TRIAZOPHOS 0.01
FLUSILAZOLE 0.01
PYRETHRIN I 1
PIPERONYL BUTOXIDE 1
BOSCALID 2-5
DDT 0.05
GUAZATINE 0.1
ALDRIN 0.01
HEPTACHLOR 0.01
PYRETHRIN Il 1
PROCHLORAZ 0.05
DIELDRIN 0.01
PERMETHRIN 0.05
CHLORDANE 0.01

CONCLUSION

In conclusion, results obtained have shown that there was significant presence of 26 pesticide
residues in cashew, carrot, tomatoes, onion and okra but not beyond the permissive level. This
shows that pesticides were moderately used for cultivation of the vegetables and fruits samples.
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