Ndahi et al., 2024

www.idosr.org

International Digital Organization for Scientific Research
IDOSR JOURNAL OF APPLIED SCIENCES 9(2) 1-8, 2024.
https://doi.org/10.59298/IDOSRJAS/2024/9.2.17100

IDOSRJASS.2.17100

Determination of Concentrations of Pesticide Residues in
Chevon obtained from Abattoir of Jimeta, Adamawa State,
Nigeria

Ndahi *J. A., Modibbo A. U. and Mukhtar H.

Department of Chemistry, Faculty of Physical Sciences, Modibbo Adama University, PMB 2076, Yola,
Nigeria
*Corresponding authors Email: jipsy1965@gmail.com

ABSTRACT

The current work was aimed at determining levels of Organochlorine (OCP) and Organophosphorus pesticide
(OPP) residues in goats obtained from the study area. This was to enable the public aware of the presence of
hazardous pesticides residues in the food chain. Forty samples were collected from; Chevon, intestines, kidneys and
livers of ten sampled goats. The sampled goats were represented by G1 = first goat, G2 = second goat, G3 = third
goat, G4 = fourth goat, G5 = fifth goat, G6 = sixth goat, G7 = seventh goat, G8 = eighth goat, G9 = ninth goat
and G10 = tenth goat. Quick, Easy, Cheap, Effective, Rugged and Safe (QuEChERS) was used in preparing the
samples. Analysis was done with Gas chromatography — Mass spectrometer (GC/MS) Acqmethod pesticide.
Results showed that OCP residues were not detected in all the samples. Anthracene, dichlorpyrifos, diazinon,
dimethoate, primifos-methyl, and malathion were detected below the threshold value of 0.001 mg/Kg. Likewise,
all pesticide residues in G7 and G9 samples were below the threshold limit (0.001) mg/Kg. Dichlorvos was
detected in chevon of G1, G3 and G4 with range from 0.043 mg/Kg in G4 — 0.113 mg/Kg in G1. Chlorpyrifos
was detected in intestine of G1, G2, G3, G4, G6, G8 and G10. The highest was 0.051 mg/Kg in G4 and lowest
was 0.018 mg/Kg in G10. Kidney samples of GI, G2, G38 and G4 contained chlorpyrifos ranging from 0.011
mg/Kg in G8 — 0053 mg/Kg in G4. dichlovos was detected in kidney samples of G1, G2, G3, G4 and G8. Highest
concentration of dichlovos in the kidney was; 0.069 00014 mg/Kg in G1 while the lowest was in G8 (0.011
mg/Kg). Liver samples of G2, G4, G6 and G10 contained chlopyrifos ranging from 0,007 mg/Kg in G10 — 0.050
mg/Kg in G4. dichlovos was present in livers of G2, G4 and G6. Highest was in G4 (0.037 mg/Kg) and lowest
value was in G6 (0.021 mg/Kg). Apart from in Kidney of G8, concentrations of chlorpyrifos in all the samples
were above the maximum residue level (MRL) values of 0.01 mg/Kg. Consumption of which may pose health
problem. Concentration of dichlorvos detected in the samples were below the MRL of 1.00mg/Kg, this may not
pose immediate health issues but continuous intake may bring about accumulative health risk issues.
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INTRODUCTION

A number of persistent organochlorines (OCP) and
highly toxic organophosphates pesticides (OPP)
which were banned or severely restricted are still
marketed and used in many developing countries.
[17] Organochlorine pesticides in the environment
are characterized by high chemical stability, poor
water solubility and low vapor pressures [2] and are
consequently referred to as persistent organic
pollutants [37. Pesticides have been in use in

Nigeria since 1940 and have tended to accumulate in
soils and sediments. Pesticide uses has a positive and
dramatic effect on agriculture production through
protection of crops against insects, pest and diseases
[47]. For pesticides to be effective against pest, they
must be biologically active or toxic. The toxicity of a
pesticide is a measure of the capacity of such
pesticide to cause injury; it is a property of the
chemical that it has to include substances with high
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toxic effects and persistence in the environment [57].
Pesticide residues in livestock generally accumulate
by two ways, either applied to animals as insecticides
or Livestock reared on pesticides contaminated soils,
crops and fodders may accumulate considerable
pesticide residue in edible tissue [6]. Insecticide
usage has high growth potential in Nigeria, on the
other hand use of pesticide for agriculture is
markedly low compare to other places [7]. For
instance, pesticides usage in Nigeria was put at 0.25
Kg/ha as against 0.54 Kg/ha in India, 8.7 Kg/ha in
USA and 2.7 Kg/ha in China [87 Notwithstanding,
the fact that overall consumption in Nigeria is lower
than that used in developed countries of the world,
there is wider spread of pesticide poisoning among
animals and products preserved with pesticide such
as, grains, beans, fruits, vegetables. Example, few
studies have shown presence of pesticide residues in
fruits and vegetables in some developing countries
[97, such as; pesticide residues in vegetable from
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Karachi [107 and in various tissue of fish in the local
lakes [117] Pesticide residues also accumulate on
cropland soil [127. Animals accumulate these toxic
substances from contaminated feeds and water and
due to the lipophilic nature of these pesticides, milk
and other fat-rich substances are the key items for
their accumulation [187]. Therefore, an indirect
source of pesticides accumulation can be represented
by animal derived products. Such pesticide
contaminated animal foods are ultimately consumed
by humans and therefore these toxicants represent a
serious risk for human health. In order to avoid
these toxic health hazards, it is necessary to
determine the level of pesticides in edible tissue like
meat, liver, intestine and kidney of goat. This is
because goat is one of the most common animal
reared where pesticides are used in the environment.

MATERIALS AND METHODS
Materials/reagents

The following materials were used in the current
work: acetonitrile, magnesium sulphate (MgSO.)
and sodium chloride (NaCl) all pesticide grades were
obtained from reagent trade chemical provider.

Other materials include distilled water, polythene
zipper bag, electric chopper, and centrifuge. Gas
chromatography — mass spectrometer (GC-MS).

Sampling and Sample Preparation
Study Area

The study area of the current work was Yola
slaughterhouse in Jimeta, Yola North local
government Area of Adamawa State, Nigeria. The
town lies along River Benue with coordinates;
9°1645'N 12°645°E.  The slaughterhouse is the
biggest abattoir in Adamawa State; it serves not

only the state capital but also some of the satellite
towns in its vicinity. The state is known for farming
and raring of livestock especially cattle [137.

Sampling

Sampling was carried out according to method
outlined by [147]. Ten (10) goats were randomly
selected among those slaughtered on each sampling
day for ten consecutive weeks. The meat was
collected along with the intestine, kidney and liver.
A total of forty (40) samples were collected within a
span of two and half months. The samples were
packed in polythene zipper bags and labeled as; Cj,

I, Ky, Li....; Cio, Lo, Kio, Lio, representing first
samples of (chevon, intestine, kidney, liver) up to
tenth samples of (chevon, intestine, kidney, liver).
Thereafter, the samples were transported to the
laboratory for preparation and analysis.

Extraction of pesticide residue in beef/ organs

Extraction of the samples were carried out according
to method outlined by [157] in which ten (10) g of
each of the samples was weighed chopped and then
homogenized. The ground beef was transferred into
a 50-mL centrifuge tube. The sample was extracted
using 2 mL water and 10 mL acetonitrile (ACN),
followed by vigorous shaking for 1 minute. 4g
MgSO, and 1g of NaCl was also added and

vigorously shaken for 1 minute. Thereafter the
sample was transferred to the centrifuge and run for
3 minutes at 4000 rpm where 1mL aliquot of the
supernatant (top layer) was taken for dSPE clean up.
Other  samples  were  sequentially treated
accordingly.

dSPE Cleanup

One (1mL) aliquot of the supernatant was
transferred to a 2-mL dSPE cleanup tube that

contained 150mg magnesium sulfate, 50 mg PSA
sorbent, and 50 mg C,; sorbent (p/n186004830).
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The content was shaken vigorously for 1 minute and LCMS Certified Vial for GC/MS analysis.
a portion of the supernatant was transferred to the

Analysis
The analysis was carried out according to method 78904, agilent technologist inert MSD 5975CM
outlined by [167] whereby 1 mL aliquot of the Column; Agilent J and W GC columns HP-
supernatant which was transferred into a certified 5MS30(M) 0.250 DIAM (MM) 0.25 film (UM)
vial for gas chromatography-mass spectrometry Temp Limit 60 to 325 degree Celsius and gas —
where  the Pesticides (organochlorine and Helium, flow. The software CSW 32 was used to
organophosphates) residue levels in samples was obtained peak of height and area under curve.

determined with GC condition: system — Agilent
Statistical Analysis

The analysis of all the samples was carried out using and the type of pesticide used were obtained.
the software CSW 32 for the GC-MS Statistical Packages for Social Sciences (SPSS) was
instrumentation; the peak height, area under curve used to arrive at the mean.
RESULTS

Results of analysis of the samples were presented in of the rural farmers and domestic activities in homes
figures 1-10. Organochlorine pesticide (OCP) was and institutions. Only chlorpyrifos and dichlorvos
not detected in all the samples analyzed. This may pesticides residues were detected with mean
entail that organochlorine pesticides were not concentration values above the threshold value of
possibly used in the environment where these 0.001mg/kg. Chlorpyrifos was detected in the
animals were reared. However, the samples intestine and kidney in the ranged of (0.031 =*
contained some OPP detected at trace levels below 0.0014) to (0.013 * 0.0007) while, dichlorvoswas

threshold of 0.001mg/Kg. These were: anthracene,
chlorpyrifos, dichlorvos, dichlorpyrifos, diazinon,
dimethoate,  primifos-methyl, and malathion.
Presence of organophosphorus pesticides detected in
the samples might be due to frequent usage by most

detected in chevon (goat meat), intestine and kidney
in the following order; (0.0118 £ 0.0014), (0.050 *
0.0007), and (0.069 + 0.0014).
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Figure 1: Organophosphate pesticide in sample Figure 2: Organophosphate pesticide in sample
G 1 (mg/Kg x 10?) G 2 (mg/Kg x 10?)
From figure 1, sample G1 contained chlorpyrifos residues of ; (0.023 + 0.0014)mg/kg, (0.018 % 0.001)

above the MRL values of 0.01 mg/Kg with the
corresponding percentage increase of 310% and
130% in intestine and kidney of G1 samples
analyzed. This implied that the samples analyzed
were contaminated with chlorpyrifos. Dichlorvos
determined in Glwas significantly below the MRL
value of 1.00 mg/Kg, by 1.1%, 5% and 6.9%
respectively. G2 samples contained pesticide

mg/kg, (0.008% 0.007) mg/kg of Chlorpyrifos in
intestine, kidney and liver respectively while; (0.043
+ 0.0014)mg/kg, (0.035 * 0.0007)mg/kg and (0.028
+ 0.001) mg/kg of dichlorvos were determined in
the intestine, kidney and liver respectively.
Concentrations of the chlorpyrifos were higher than
the MRL values of 0.01 mg/Kg as percentage

3
This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.


http://www.idosr.org/

www.idosr.org
increase of 230%, 180% and 130% in the samples

analyzed. The sample analyzed for dichlorvos shows,
the pesticide residues values to be less than the MRL
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Figure 8: Organophosphate pesticide in sample
G 3 (mg/Kg x 10?)

The following pesticide residues were present in the
samples below detection limit of (< 0.001 mg/Kg);
Anthracene, dichlorpyrifos, diazinon, dimethoate,
primifos-methyl, and malathion. This indicated that
pesticides of this nature were not possibly use in the
environment where the animals feed chlorpyrifos
and dichlorvos were detected in the chevon, intestine
and kidney of G3 samples. The mean pesticides
residues were; (0.021 + 0.0014) mg/Kg and (0.012 +
0.001) mg/Kg of Chlorpyrifos and (0.073 + 0.0014)

mg/Kg, (0.031 +0.001) mg/Kg and (0.052 + 0.0014)
mg/Kg of dichlorvos. This shows that the
concentrations of the pesticide residues of
chlorpyrifos are higher than the MRL values of 0.01
mg/Kg (figure 3). In G4 samples Organophosphorus
pesticides residues, with particular emphasis to
chlorpyrifos was detected in the intestine, kidney
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values of 1.00 mg/Kg with 4.3%, 3.5% and 2.8% less.
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Figure 4: Organophosphate pesticide in sample

G 4 (mg/Kg10?)

and liver in the following pattern; (0.011 + 0.0014,
0009 *+ 00007 and 0.013 * 0.007)mg/kg
respectively (figure 4) while, dichlorvos was present
in Chevon, kidney and liver in the following order;
(0.043 + 0.000, 0.045 =+ 0.0014), and 0.037
10.0007)mg/Kg. Levels of chlorpyrifos in G4 were
above the MRL values of 0.01 mg/Kg with the
corresponding percentage increase of 110%, 90% and
130% in intestine, kidney and liver of the G4
samples analyzed. Dichlorvos was significantly
below the MRL value of 1.00 mg/Kg, with 4.3%,
4.5% and  8.7%  respectively. These low
concentrations may be due to the route through
which the pesticide entered animal possibly through
drinking water and hence might be highly diluted.
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Figure 5: Organophosphate pesticide in sample
G5 (mg/Kg x 10?)

Result for analysis of G5 sample as seen in figure 5
yielded only one type of OPP. Dichlorvoswas
detected in the intestine, and kidney with values of
(0.085 £ 0.0014 and 0.021 * 0.0007)mg/Kg all the
pesticides have residues in G5 samples beyond the
detection limit of the device. These were;
anthracene, chlorpyrifos dichlorpyrifos, diazinon,
dimethoate, primifos-methyl, and malathion.G6
samples contained; (0.029 * 0.0014 and 0.038 =*
0.0007)mg/Kg Chlopyrifos in intestine and liver
samples respectively while, the value of dichlorvos
detected in intestine and liver of G6 samples was;
(0029 00014 and 0.021% 0.001)mg/Kg
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Figure 7: Organophosphate pesticide in sample
G7 (mg/Kg x 10?)
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Figure 6: Organophosphate pesticide in sample
G6 (mg/Kg x 10?)

respectively. The Concentration of chlorpyrifos
pesticide residues in G6 was above the recommended
MRL value of 0.01 mg/kg. However, concentration
of dichlorvosis low compare with the MRL values of
1.00 mg/Kg, which translate to percentage decrease
of 2.9% and 2.1%.in intestine and liver samples of G6
respectively. According to [167] 2008) the positive
decrease in pesticide residues are due to seasonal
variation in weather and the low usage of pesticides
in the environment or region. G 7 samples contained
Anthracene, chlorpyrifos Dichlorvos Dichlorpyrifos,
Diazinon,  Dimethoate,  Primifos-methyl, and
Malathion beyond the detection limit of the device.
(figure7)
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Figure 8: Organophosphate pesticide sample
G8 (mg/Kg x 10?)
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Figure9: Organophosphate pesticide in sample

G10 (mg/Kg x 102)

Only dichlorvos pesticide residue was detected in
samples from G8. This was detected in intestine,
kidney and liver as; (0.026 £ 0.0014, 0.011 £ 0.0007
and 0.013 + 0.0007) mg/Kg. This result shows the
concentration of dichlorvos below the MRL values
of 1.00 mg/kg with percentage decrease of 2.6%,
1.1% and 1.3%. G9 samples contained OPP too low
to be detected by the device. This could either be due
to none use of these pesticides in the environment or
the systematic error; that deals with faulty
instruments or equipment, procedural error,
personal error and indeterminate error which deals
with irregular and unpredictable occurrences that

Figure10: Organophosphate pesticide in sample

G9 (mg/Kg x 10?)
may affect accuracy [17]. Organophosphorus
pesticide residues were detected in intestine and
liver of G10 samples as: chlopyrifos, (0.018 + 0.0014
and 0.007 £ 0.0007) mg/Kg respectively and
dichlorvos, (0.054 £ 0.0014 and 0.032 =
0.001)mg/Kg respectively. The concentration of
chlopyrifos pesticide residue was above the
recommended MRL value of 0.01 mg/Kg with
percentage increase of 130% and 70%. On the hand,
concentration of dichlorvos detected was low
compared with the MRL values of 1.00 mg/Kg with
percentage  decrease of 54% and = 3.2%.

CONCLUSION

Organochlorine pesticide residues were not detected
in the current study. Eight Organophosphorus
pesticide residues registered their presence in the
samples, these were; anthracene, chlorpyrifos,
dicchlorvos dichlorpyrifos, diazinon. dimethoate,
primifos-methyl and malathion. Only chlorpyrifos
and dicchlorvosout of the eight OPP have
concentrations within the detection limit of the
instrument  (0.001mg/Kg). Concentrations of
anthracene, dichlorpyrifos, diazinon. dimethoate,
primifos-methyl and malathion were below the
detection limit of the device. Possibly reasons for the
low concentrations of the pesticide residues include;
low usage in the vicinity of where the animals were
reared, seasonal variation or nature of the chemical
composition of the compounds. The concentrations
of chlorpyrifos pesticides residues in the internal

organs were higher than the MRL. The
concentration of dichlorvos residues was lower than
MRL. Lower concentrations of pesticide residues
entail no acute toxicity while higher concentration
such as found in chlorpyrifos from the current study
may bring about health risk. Despite the
aforementioned, combination of processing steps
cause marked reduction of pesticide residues or
complete removal in meat [187] for instance, boiling
of meat for ninety minutes reduces pesticide residues
by 80-55% [19,20 . Therefore, concentrations
pesticides entering ingested by man may not be as
detected by nevertheless, it is recommended that
pesticides are threat to public health, livestock and
the environment hence usages should be strictly
regulated by and occasional monitoring of the
animals slaughtered in the abattoirs be intensified.
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