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Abstract

This study was an ex-post-facto research that investigated the content of PAHs in T. occidentaliscultivated in
Okpai oil producing community for its suitability for human consumption. The study answered 3 research
questions and tested a hypothesis. In achieving these T. occidentalist samples were collected from 5
farms/gardens in 5 quarters of Okpai bulked in each case, wrapped in alluminium foil and stored in ice cool
boxes for analysis. The analytical standard adopted was EU 1255/2020 and the instrument for determination
deployed was HPLC shimadzu LC 2050 series pressure resistance 50 MPa. The results obtained were pyrene;
2.72+0.11pg/kg, chrysere; 2.70+0.12 ug/kg, BaP; 2.74 ug/kg+0.11 upg/kg, BaA; 2.72+0.10 pg/kg and BbF,
2.73+0.12 pg/kg. The mean results of the PAHs in the T. occidentalis were further subjected to test of
significance with ANOVA using SPSS model 29 (IBM) at 0.05 level of significance. The p. value was 0.48 thus
rejecting Ho. The study concluded that the T. occidentalis were contaminated above the established critical
points. It recommended that the cultivation of T. occidentalisshouldbe suspended in Okpai and mitigation of the
effect of oil activities should be embarked upon. The oil companies in Okpai should be mandated to adopt world
best practices in their operations while the monitoring agencies NOSDRA and NESREA should be compelled to
improve on their surveillance on the activities of the oil firms.
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. Introduction

The aspiration of nations world over is to achieve sustainable economic growth in all facets of its
economy for good standards of living of its citizens. Sustainable economic growth is an economic growth that is
devoid of economic problems (Johnson, 2017 Jonah, 2018, Spiff, 2018). It is the process or practice of creating
an economic growth trajectory that supports long-term economic improvement without jeopardizing, decreasing
or depleting existing resources (Branson 2018, Tedwell 2019, Cornell 2019). Economic growth is the measure
of real growth that can be maintained without visibly creating any significant economic problem (Humphrey
2018 Samson 2019 Betrand 2019). It is the growth of a nation that satisfy the need of the present without
altering, compromising and endangering the ability of generation yet to come to harness and utilize the same
resources (Peterson 2020, Richard 2020, Sunil 2020). Sustainable economic growth also include the practice of
exploring and the natural resources of a nation for the satisfaction of the present without compromising the
ability of the future generation to use and enjoy the same resources for their satisfaction in future (Ogwu, 2020,
Ochu, 2021, Abdulwaheed, 2020). Extracting oil deposits for the satisfaction of the present generation without
denigrating and degrading the environment to deprive the future generation of the opportunity of utilising same
resources is sustainable economic growth (Ogwuet al., 2021, Ogwuet al., 2022, loryem, 2022).

Nigeria is a major oil producing country ranking 11th globally and 7th in gas deposit. (Organisation of
Petroleum Exporting Countries 2023, Nigeria Bureau of Statistics, 2022, Ruwani, 2023). Nigeria has witnessed
822 cases of oil spills between 2020 and 2022 spewing 28003 barrels into the terrestrial and aquatic
environment (Natural Oil Spills Detection and Response Agency (NORDRA), 2023, Nigeria Environmental
Standard Regulation and Enforcement Agency. In addition, it flares 10% of its gas making it rank the 10th gas
flaring nation in the world and in 2018 flared 7.4 billion cubic feet of gas into the atmosphere (NOSDRA, 2023,
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NESREA, 2023, Tondo, 2022). Oil spillage on the land contaminates the soil with varying toxicants such as
heavy metals, nitrogen oxides, sulphur oxide and polycyclic aromatic hydrocarbons (Wang, 2015, Wilson 2014,
Yate et al., 2011) while flaring into the atmosphere results in particulates foliar contaminations with heavy
metals NO,, SO,, PAHSs in the soil and in the air result in bioaccumulation and biomagnification of the toxicants
in annual, perennial and vegetable crops physiology (Ogwu et al., 2022) and prolonged exposure of human to
PAHSs have been implicated in many health complications such as cancer of the lung and throat (Zhao, 2014,
Vigretet al., 2015, Walker et al., 2015) cardiovascular diseases, mutation and tetragenic disorders (Wang et al.,
2015, Islam et al., 2013, Sayara et al., 2011).

Telfairiaoccidentalis (fluted pumpkin) is the commonest vegetable consumed in Delta state (Ojowhe,
2018, Ossai, 2018, Ogwuet al., 2022). The focus of this study thus the assessment of the polycyclic aromatic
hydrocarbons in the T. occidentalis grown in Okpai oil bearing community for sustainable economic growth in
Nigeria. The PAHSs investigated were pyrene, chrysene, benz(a)pyreneBaP, benz(a)anthraceneBaA, benz(b)
fluorathane (BbF).

The study was guided by research questions as follows;

i. what are the concentrations of pyrene, chrysene BaP, BaA and BaF in T. occidentalis grown in Okpai
oil bearing community.

ii. are the concentrations of the PAHs within the maximum permissible concentrations stipulated by
European Union Regulation 1255/2020 for PAHSs in vegetables?

iii. are the T. occidentalis grown in Okpai suitable for human and animal consumption considering the
concentration of PAHs?

iv. can the T. occidentalis scale Codex Allimentarius huddles for produce export

The study was guided by a hypothesis as follows:

Ho: there is no significant difference between the concentrations of the PAHSs investigated in T. occidentalis
cultivated in Okpai oil-bearing community and EU regulation 1255/2020 for PAHSs in vegetables.

Study Area
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Figure 1: Map of Okpai
Source: Google Map, 2023

Okpai is a wetland settlement in Ndokwa east local government area of Delta state. It lies within
geographical coordinates of 5.723°N and 6.5990°E with a land area of 1805 Km? and a population of 4020
inhabitants (National Population Commission, 2006). Okpai people are predominantly fishermen and farmers
with notable crops being yam, cassava and T. occidentalisas the major vegetable grown in alluvial deposits that
result from annual denudation (Ogwu, 2023, Ariwe, 2023, lzah, 2022). Okpai plays host to ENI-AGIP Oil
Company and the biggest gas plant in West Africa, the Okpai gas plant.
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1. Material and Methods
Ethical consideration: the samples collection were made from home gardens and farms from the 5 quarters.
Permission of the owners of the crops were sought before samples were collected. There was no approval sought
from the government authorities because the crops were not under prohibition listbecause they were not
endangered.

Sampling

5 out of the total 7 quarters of Okpai community constituted the sampling grid (SG). The 5 quarters randomly
selected were Oluchi, Anieze, Ashaka, Obeze and Obodoyibo. From each of these quarters, T. occidentalis
samples were randomly collected from 5 gardens and farms, bulked, labeled, wrapped with alluminium foil and
stored in ice cool boxes for analysis.

Samples Preparation

The vegetables (T. occidentalis) samples were thoroughly washed with double distilled water and later rinsed
with deionized water. They were shredded with shimadizu laboratory blender model M620 and homogenized
with Agilent homogenizer model A1240MC.

The analytical standard adopted for the analysis was European Union Regulation 1255/2020 as described in (Lin
2016, Semedo, 2014). The analysis was conducted deploying ion motoring on a high performance liquid
chromatography Schimadzu model 2050 series (pressure resistance 50 MPA) that has HP-6MS(shimodzu)
model 2506 installed with a fused silica of 0.25um film thickness. The carrier used was ultra helium gas with
flow rate of Iml/minute. Extract of the samples were injected into high performance liquid chromatography with
electron impact mode 70eV. The injector temperature was programmed at 200°C/mm and 260°/minute.

I11. Results
The results of the PAHSs in the T. occidentalis grown in Okpai oil bearing communities were as in Figure 2 to 6
and the comparative means result as in Figure 7.
The result of the PAHSs content of T. occidentaliscultivated in Oluchi were as in Figure 2
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Figure 2: results of the PAHs in T. occidentalis grown in OkpaiOluchi and EU 1255/2020 MPC for PAHSs in
vegetables in pg/kg.
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The results of the PAHSs content of T. occidentalis grown in Aniezewere as in figure 3
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Figure 3: results of the PAHs content in T. occidentalis cultivated in OkpaiAnieze and EU regulation 1255/2020
MPC for PAHSs in vegetables in pg/kg

The results of the PAHs content in T. occidentalis cultivated in OkpaiAshaka were as in Figure 4
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Figure 4: results of the concentration of PAHSs in T. occidentalis grown in OkpaiAshaka and the EU regulation
12550/2020 MPC on PAHSs in vegetables in pg/kg
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The results of the PAHSs in T. occidentaliscultivated in Obeze were as in Figure 5
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Figure 5: results of the PAHs cultivated in Okpai-Obeze and the EU regulation 1255/2020 MPC for PAHSs in
vegetables in pg/kg.

The results of the PAHSs in T. occidentalis cultivated in OkpaiObodoyibo were as in Figure 6
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Figure 6: results of the PAHSs content in T. occidentaliscultivated in Okpai-Obodoyibo and EU regulation
1255/2020 MPC for PAHSs in vegetables in pg/kg
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The mean content of the PAHSs in T. occidentalisvegetables cultivated in Okpai oil producing community were
presented comparative means as in Figure 7.
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Figure 7 comparative mean results of the PAHSs in the T.occidentaliscultivated in Okpai oil producing
community and EU regulation 1255/2020 MPC for PAHSs in vegetables in pg/kg

The means results of the PAHSs in T. occidentaliswere further subjected to test of significance using special
package for social sciences (SPSS) model 29 (IBM) at 0.05 level of significance. The p. value was 0.48 thus
rejecting Ho.

V. Discussion

Polycyclic aromatic hydrocarbons ontamination of foods, fruits and vegetables have been reported in
several researches (Jenget al., 2013, Iwegbuet al. 2013, Islam, et al., 2013),however, researches on PAHs
contamination levels in crops cultivated in oil producing areas of Niger Delta in general and Okpai in Delta state
oil producing community in particular remainlargely scanty and that mandated this study. The analysis of T.
occidentalis grown in Okpai oil bearing communities present varying concentrations of the PAHs measured and
these were predicated on EU 1255/2020 bench mark for PAHSs in fruits and vegetables.

The concentrations of the pyrene in the T. occidentalis in Okpaiol bearing community range from 2.22
pg/kg in Anieze to 2.83 mg/kg in Obodoyibo with a mean concentration of 2.72ug/kg. The elevated content of
pyrene is anthropogenic. This report is in agreement with the reports in (Radriquezet al., 2015, Ranjagarajan,
2015, Seemann, 2015.).

Chrysene content in the T. occidentalis samples from Okpai was between 2.68ug/kg in Anieze to 2.73
pa/kg in Oluchi with a mean of 2.70 pg/kg. This increased content of chrysene is associated with human
interaction with the environment and is in tandem with the reports in (Martinseet al., 2013, Menget al., 2015,
Ogwuet al., 2021, Miao et al., 2015).

The concentrations of BaP in the T. occidentalis grown in Okpai community vary from 2.71 pg/kg in
Anieze to 2.75ug/kg in Oluchi, Obeze and Obodoyibo and the mean concentration recorded was 2.74 ug/kg.
This level of BaP above critical point established by EU 1255/2020 is associated to the impact of oil activities in
the environment. This result is in corroboration of (Sayaraet al., 2011, Rosales et al., 2013, Ogwuet al., 2022),
however, it is at variance with (Kalwaet al., 2014, lvan et al., 2014).

The analysis of BaA in T. occidentalis grown in Okpai community revealed also the contents of BaA to
be between 2.69ug/kg in Okpa-Ashaka to 2.75ug/kg in Obodoyibo with a mean concentration of 2.72 pg/kg. Oil
exploration and exploitation are the culprits for this increase in BaA recorded in the T. occidentalis. This report
is similar to the reports in (Jin et al., 2014, Iwegbueet al., 2014, Ogwuet al., 2020, Ogwuet al., 2020).

BbF content in theT. occidentalisi presented a concentration range of 2.67 pg/kg in Obodoyibo to 2.78
pg/kg in Oluchi with a group mean of 2.73 pg/kg. This content of BbF higher than the MPC established by EU
1255/2020 is the concomitant effect of oil activities in Okpai. A similar report was recorded in (Menget al.,
2015, Ogwuet al., 2021, Seemannet al., 2015, Islam et al., 2013).

81



Determination Of The Polycyclic Aromatic Hydrocarbons (Pahs) In Telfairia Occidentalis ..

V. Conclusion

This study has confirmed several research reports on the environmental contamination effect of
industrial activities in Nigeria such as oil activities. Oil exploitation activities resulting in bioavailability of
PAHs in the soil and the air through particulate droplets bioaccumulation have been further affirmed. The results
of this investigation has shown that the PAHs content of the T. occidentalis in Okpaiis above the levels
recommended by EU for vegetables and therefore not fit for human and animal consumption, it is also not fit for
exported as Codex Allimentarius conditions for produce export has not been fulfilled.
Consequent upon the result of this investigation, the study recommended that:
1. cultivation of T. occidentalis in Okpai oil producing community should be suspended forthwith.
2. The oil company or companies operating in Okpai should be mandated to adopt world best practices in
their operations in line with the mantra of sustainable development and for the achievement of sustainable
economic growth in Nigeria.
3. The monitoring agencies NOSDRA AND NESREA are enjoined to step up their surveillance on the oil
companies activity in Okpai.
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