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ABSTRACT

Six samples from cucumber (Cucumis sativus), apple (Malus domestica), cabbage (Brassica oleracea), Tiger nuts
(Cyperus esculentus), Beans (Phaseolus vulgaris), Green peas (Pisum sativum) were purchased from Eke Awka market,
Awka in Anambra state, and were evaluated for their residual pesticides. Estimation of Pesticides residues were
carried out using American Public Health Association Method. The result of the pesticide residues analysis
showed that all the samples contain pesticide residues but the most prevalent one was Isopropylamine. The
pesticide residues in beans have highest concentration of Isopropylamine (0.094 & 0.001%), followed by cucumber
(0.058 + 0.01%) and then apple (0.040 * 0.001%) while the least was cabbage (0.028 + 0.001%). Among all
samples studied, beans have the highest level of pesticide residues (0.245 mg/kg) followed by Apple (0.206
mg/kg) and cucumber (0.178 mg/kg) and least was cabbage (0.121mg/kg). Among all the pesticides studied,
lindane was above maximum residue limit (0.01 mg/kg) in apple and tiger nut (0.048 * 0.001%) and 0.048 +
0.001%) respectively Conclusion: Pesticide residues in most of the samples analyzed were above limits which
portends danger. There is urgent need to for action by policy makers and farmers respectively.
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INTRODUCTION

Pesticides are widely used in modern agriculture to
protect crops from pests, diseases, and weeds,
thereby enhancing agricultural productivity and
ensuring food security [1,2,8]. However, the
widespread use of pesticides raises concerns about
their potential health and environmental impacts,
particularly when pesticide residues remain in food
products [4,5]. Residual pesticides in food can pose
significant health risks to consumers, ranging from
acute poisoning to long-term effects such as cancer,
endocrine disruption, reproductive disorders, and
neurotoxicity [6,7]. Therefore, monitoring and
controlling the levels of pesticide residues in food
are crucial for safeguarding public health.

Grains, fruits, and vegetables are vital components
of the human diet, providing essential nutrients,
vitamins, minerals, and fiber [87. However, these
food items are also among the most frequently
contaminated with pesticide residues due to their

extensive exposure during cultivation, storage, and
transportation. The levels and types of pesticide
residues found in these foods can vary significantly
depending on the agricultural practices, the type of
pesticide used, and the environmental conditions
[9,107. Monitoring the levels of pesticide residues in
food products is particularly important in markets
where diverse and often locally sourced food items
are sold, such as Eke Awka Market.

Given the extensive use of pesticides in agricultural
practices across Nigeria and the limited regulation
and monitoring of pesticide residues in food, there is
an urgent need to assess the safety of the food
products sold in this market [127. Understanding
the levels of pesticide residues in these commonly
consumed food items is essential for evaluating
potential health risks to consumers and ensuring
compliance with international safety standards [137].
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This research study aimed to determine the levels of
residual pesticides in selected grains, fruits, and
vegetables commercially sold in Eke Awka Market.
By employing analytical techniques, this study will
identify and quantify the presence of various
pesticide residues, including Isopropylamin, Adrin,
Glyphosphate, = Tetradifon, DDT,  Dicophol,
Endosufan, Carbofuran, Lindane which are among
the most commonly used pesticide groups in
agricultural practices. The findings of this study will
provide valuable data on the safety and quality of
these food materials highlighting potential health
risks associated with pesticide residues and
informing both consumers and policymakers.
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The results of this study could have significant
implications for public health, particularly in
developing countries where pesticide regulation and
enforcement may be less stringent. The data
generated could help to raise awareness about the
presence of pesticide residues in food, encourage the
adoption of safer agricultural practices, and guide
the development of effective regulatory policies to
protect consumers. Furthermore, this research could
serve as a foundation for future studies aimed at
monitoring food safety and promoting sustainable
agricultural practices that minimize the reliance on
chemical pesticides.

METHODOLOGY

Sample collection
The samples for this investigation were purchased at
the Eke Awka Market in Awka, Anambra State. To
avoid spoiling, the fruits and vegetables were
collected in an air-ventilated environment. The
samples were separated into three groups. Pesticide
residues were grouped in one fraction of the samples,
trace metals in the second, and micronutrients,
phytochemicals, and bioactive substances in the
third.
Estimation of Pesticides Residue in Fruits and
Vegetables
This was analyzed according to APHA [147]. This is
done in three phases 1, 2 and 3. Phase 1 is the
extraction method utilises dichloromethane and
hexane After weighing and homogenising the
sample, it was combined with 60g of anhydrous
sodium sulphate in an agate mortar to absorb
moisture. The homogenate was put in a 500ml
beaker and extracted with 300ml of n — hexane for
24 hours. The crude extract was evaporated to
dryness in a rotating vacuum evaporator at 400°C.
In Phase 2 which is Clean-Up of extract (purification
using SPE cartridge), 1 mL filtered residue was
dissolved in 50 mL chloroform, transferred to a 100
mL volumetric flask, and diluted to the desired
concentration. The majority of the chloroform was
evaporated at room temperature, and 1 ml of the
reagent (20 vol% benzene, 55 vol% methanol) was
added. Sealed and cooked for 10 minutes in a 400°F
water bath. After heating, the organic materials
were extracted with silicon hexane and water,
resulting in a 1:1:1 combination of reagent, hexane,
and water (i.e., add 1ml each of hexane and water to
the reaction mixture). For 2 minutes, the mixture
was violently shaken by hand. If a stable emulsion
forms, centrifugation is used to split it up. For
injection, about half of the upper hexane phase was
transferred to a tiny test tube.

Gas Chromatographic Conditions for Pesticide
Determination

The final extracts were analysed using a Gas
Chromatograph-Buck ~ M910 scientific gas
chromatography system with a combipalauto
sampler and electron capture detector (ECD), which
allowed for the detection of contaminants even at
trace levels (in the lower g/g and g/kg range) from
the matrix that other detectors did not respond to.
The GC conditions employed for the analysis were a
capillary column coated with VF-5 (30 m + 10 m EZ
guard column x 0.25 mm internal diameter, 0.25 m
film thickness) and a capillary column coated with
VF-5 (30 m + 10 m EZ guard column x 0.25 mm
internal  diameter, 0.25 m film thickness).
Temperatures for the injector and detector were set
at 210°C and 280°C, respectively. The oven
temperature was set as follows: 120°C for 4 minutes,
then 10°C/min to 180°C for 2 minutes, then
5°C/min to 300°C. Helium was employed as the
carrier gas, with a flow rate of 1.0 mL/min, and 29
Ml min-1 as the detector make-up gas. The GC
injection volume was 1.0 litres. A sample's overall
run duration was 31.4 minutes.

Phase 3: Quantification of pesticides residues
Using the external standard technique and peak
area, the pesticide residue levels were quantitatively
assessed. The detector's linear range was used to
conduct the measurements. The concentration was
calculated by extrapolating the peak regions whose
retention periods matched the standards on their
respective calibration curves.

Statistical Analysis

The results were reported as the mean of three
replicates plus standard deviation (SD). The
Statistical Package for Social Sciences was used to
conduct the statistical analysis (SPSS). For
comparison, one-way analyses of variance were used,
and the findings were submitted to a post hoc test
using the least square deviation (LSD). The
significance level for all of the findings was set at
0.05.



RESULTS

Pesticides Residues Level

The Pesticide residues level of selected grains,
Fruits and Vegetables from Eke Awka market are
shown in table 1. The result showed that all the
samples analyzed contain pesticide residue. Among
all the pesticides studied, Isopropylamine was most
prevalent and Endosulfan was less prevalent in
grains, Fruits and vegetables studied.

The pesticide residues in beans have highest
concentration of Isopropylamine (0.09440.001%),
followed by cucumber (0.058 +0.01%) and then

apple (0.04040.001%) while the least was cabbage
(0.023+0.001%). Among all samples studied, beans
has the highest level of pesticide residues
(0.245mg/kg) tollowed by Apple (0.206mg/kg) and
cucumber(0.178mg/kg) and least was
cabbage(0.121mg/kg).Among all the pesticides
studied, lindane was above maximum residue
limit(0.01mg/kg) in apple and tiger nut
(0.048+0.001%) and 0.04310.001%) respectivelyl]
The difference in the mean value were significant at
p<0.05.

Table 1: Pesticides Residue levels of selected grains, fruits and vegetables sold in Eke Awka market,

Awka, Anambra state

Pesticides Cucumber  Apple Cabbage Green peas  Beans Tiger nuts
[sopropylamin 0.058+£0.01  0.04010.001  0.02820.001 0.023+0.001  0.094+0.001  0.022£0.001
Adrin 0.00840.001 0.008+0.001  BDL BDL 0.01020.000  0.00740.001
Pipi- DDD 0.007+0.000 BDL 0.001£0.000 0.001£0.000  0.012+0.001 BDL
Glyphosphate 0.023+0.000 BDL BDL BDL 0.02540.01 BDL
Tetradifon ND 0.008£0.00 0.0024£0.001  0.00240.001  0.00110.010  0.003£0.001
DDT 0.016+0.001 BDL BDL 0.020+£0.000  0.03+0.001 BDL
Dicophol 0.058+£0.001 0.02540.001 BDL BDL 0.055£0.001  0.02020.00
"T-nonaclor 0.018+0.001 BDL 0.001+0.000 BDL 0.018+0.001  BDL
Dichlorobiphenly  BDL 0.028+0.001  0.02140.001 0.001£0.000 ~ BDL 0.020£0.000
Endosufan BDL BDL 0.058+0.001 0.02140.001 BDL BDL
Carbofuran BDL 0.03940.001  0.058+0.001 0.053+0.001 BDL 0.039%0.00
Lindane BDL 0.048+0.001  BDL BDL BDL 0.048£0.001
HCB BDL 0.015+0.000 BDL BDL BDL 0.01420.00
g-chlordane BDL BDL BDL BDL BDL BDL

Y Pesticide 0.178 0.206 0.08 0.121 0.245 0.168
residues

Values are mean= standard of triplicate determinations

Values within the same bearing the same superscript letters are significantly difference at P<0.05.
DISCUSSION

This study evaluated pesticide residues in six
different samples: cucumber (Cucumis sativus), apple
(Malus domestica), cabbage (Brassica oleracea), tiger
nuts (Cyperus esculentus), beans (Phaseolus
vulgaris), and green peas (Pisum sativum). The

findings reveal that all samples contained pesticide
residues, with varying concentrations.

The study identified multiple pesticide residues
across all samples, with Isopropylamine being the
most prevalent pesticide detected. The concentration
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of Isopropylamine varied among different samples,
with beans having the highest concentration (0.094
+ 0.001%), followed by cucumber (0.058 £ 0.01%),
apple (0.040 £ 0.001%), and the least in cabbage
(0.023 £+ 0.001%).

The presence of these residues indicates that beans,
apples, and cucumbers pose a higher risk for
consumers compared to the other tested products.
Lindane another pesticide of concern, was found in
concentrations above the maximum residue limit
(MRL) of 0.01 mg/kg in both apple (0.048 =+
0.001%) and tiger nut (0.048 % 0.001%). This
indicates a significant exceedance of safe levels,
particularly in these two samples.

Pesticides like Isopropylamine and lindane are
associated with various health risks, including
neurological, reproductive, and carcinogenic effects
[16,17]. The presence of these residues in
concentrations above acceptable limits poses a
significant risk to human health. For instance,
lindane, which was found above MRLs in apple and
tiger nuts, is classified by the World Health
Organization (WHO) as a Class II moderately
hazardous pesticide. Long-term exposure to lindane
can lead to serious health concerns, such as immune
and endocrine disruption [18,197].
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The study indicates that several samples had
pesticide residues exceeding the MRLs established
by international health organizations such as the
WHO and Food and Agriculture Organization
(FAO). The exceedance suggests that current
agricultural practices and regulatory oversight in
the region may be inadequate. The findings
highlight the need for stricter enforcement of
pesticide regulations, monitoring of pesticide
application, and education for farmers on the safe use
of pesticides to minimize health risks to consumers.
The high concentration of pesticides, especially in
beans, apples, and cucumbers, suggests a need for
improved agricultural practices, such as integrated
pest management (IPM) that focuses on minimizing
pesticide use and adopting alternative methods for
pest control. Farmers should be trained on the
importance of adhering to recommended pesticide
dosages, application methods, and pre-harvest
intervals to reduce the risk of high pesticide
residues. There is a need to raise awareness among
consumers regarding the potential health risks of
consuming products with high pesticide residues.
Encouraging practices such as thoroughly washing
fruits and vegetables, buying organic or certified
pesticide-free produce, and advocating for more
transparent labeling can help mitigate these risks.

CONCLUSION

The study indicates that pesticide residues in most
samples were above the permissible limits, posing
potential health risks to consumers. Beans, apples,
and cucumbers were particularly concerning due to
their high residue levels. The detection of lindane
above MRLs in apples and tiger nuts is alarming and
calls for urgent action from policy-makers to enforce
stricter pesticide regulations, improve monitoring,

and promote safe agricultural practices. Farmers
should be educated on the risks associated with
improper pesticide use, and consumers should be
made aware of the potential hazards of pesticide
residues in their food. The results call for immediate
intervention to ensure food safety and protect public
health in the region.
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