


Investigations on the health risk associated with raw feeding habit on Rhynchophorus phoenicis larva among rural residents in Ogbia, Bayelsa State Nigeria

Abstract
[bookmark: _Hlk217066201]Rhynchophorus phoenicis larva has long been recognised in Ogbia as an alternative source of food among the low-income rural populations to prevent malnutrition. However, the habit of consuming the larva without any form of processing can serve as a source of zoonotic spread. However, this study evaluates the health threat associated with raw feeding habit on the edible larva, and established that rural populations with such habit are vulnerable.  A total of 86 freshly harvested larva of Rhynchophorus phoenicis from Ogbia was subjected to parasitological screening using direct smear and the formalin ether sedimentation technique. Observed parasites were identified using common morphological features adopted from Laboratory identification of parasites of public health concern.  A total of 28 (32.6%) of the examined Rhynchophorus phoenicis larva were reportedly infected with parasites and 58 (67.4%) were free from parasites. However, Parasites of public health concern reported in this study were Taenia species and Fasciola species specie. Other parasitic organism observed in this study were Steinernema africanum, Heterorhabditis Species and egg stage of Chiomastrix mensneli. The study established that raw consumption of the Rhynchophorus phoenicis larva is a risk behaviour and can prompt zoonotic outbreak. 
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Introduction
[bookmark: _Hlk206502817]The habit of eating insects portrays a significant component of the traditional life style among rural residents in Ogbia.  Among the variety of consumable insects, Rhynchophorus phoenicis larva is the most eaten due to availability and nutritional richness. Due to inadequate knowledge of food safety risk coupled with taste preference, the Rhynchophorus phoenicis larva is commonly eaten without any form of preparation as a way of life in many rural settlements in the Island of Ogbia Kingdom. Studies have shown that the Rhynchophorus phoenicis larva contain sufficient number of proteins necessary for the sustenance of life (Siddiqui et al., 2024; Thomas & Briyai, 2019; Debrah et al., 2019; Okoli et al., 2019). Nevertheless, the habit of eating the insect larva raw without any form of processing and preparation as perpetrates by many rural residents portrays a potential health risk of concern. 
[bookmark: _Hlk206504616]Considering the survival pattern of Rhynchophorus phoenicis on organic remains and the wet soil ecosystem which are capable of aiding the survival and spread of parasitic pathogens, it become obvious that humans indulging on the habit of eating the raw form of Rhynchophorus phoenicis larva can be vulnerable to infections of parasitological interest. The ecological scenario supporting the sustenance of the Rhynchophorus phoenicis larva can predisposes the edible insect larva to contamination by parasitic pathogens including zoonotic and insect parasitic species. Parasitic organisms like protozoa and helminths can infest the Rhynchophorus phoenicis larva by means of contact with infested dead organic matter and reservoir host thriving within the ecosystem. Eating raw larva of Rhynchophorus phoenicis can facilitate the tendency of taking in parasite infective stage which may be capable of perpetrating gastrointestinal problems and systematic infections (Ochieng et al., 2025; Patel et al., 2022; Obebe et al., 2020).
The Rhynchronphorus phoenicis larva can depict a reservoir of pathogenic organisms which can be linked to poor sanitation (Thomas et al., 2021; Okpoko, 2016; Ebenebe & Okpoko, 2015). The connection between parasitic infections and microbial contamination increases the burden on public health, as co-infection can worsen the degree of infection and jeopardise treatment effort (Garofalo et al., 2019; Thomas et al., 2021; Ngoka et al., 2021).  A microbial analysis of raw and procced larva of Rhynchophorus phoenicis revealed microbial association with potential harmful bacterial species including Bacillus, Staphylococcus, and Enterobacter (Adesina et al., 2023; Ngoka et al., 2021; Ebenebe & Okpoko, 2015), evidence of the detriment of eating the insect larva without processing.
The ancient rooted culture of eating raw larva of Rhynchophorus phoenicis obtainable among many individuals particularly farmers, hunters and fisher men in Ogbia is evidence of parasitological problems relating to insufficient health education and unawareness of food hygiene. The sequence of removing the Rhynchophorus phoenicis larva from the parent plant and its handling method is usually carried out with no form of standard hygiene procedure, increasing the vulnerability of potential consumers.  In rural areas like Ogbia where ecosystem disturbance is consistent through constant oil exploration, rapid parasite proliferation is inevitable. This feature typical of the study area, can prompt rapid propagation of parasitic agent and increases the chances of parasitic contamination of organisms including palm trees and the Rhynchophorus phoenicis larva and facilitates the likelihood of zoonotic infections in the locality.
Raw consumption of the Rhynchophorus phoenicis larva is going on in the Island of Ogbia. However, there are no scientific research on the health risk of such habit relating to Ogbia. Most available literatures are pointing strong on the nutritional content of the insect larva, ignoring the potential health risk of the unhealthy habit. Therefore, an insight on the potential health risk of eating raw larva of Rhynchophorus phoenicis will be significant as it will influence rural behaviours on the handling and adequate preparation of the edible insect larva and reduce the chances of zoonotic infections in the communities. Therefore, this study is aimed at evaluating the health risk associated with the habit of eating raw Rhynchophorus phoenicis larva.
Materials and Methods
Study Area: This study was conducted in the Island of Ogbia kingdom. Ogbia is a rural Island surrounded by creeks and rivers. The consumption of Rhynchophorus phoenicis is a way of life and means of survival for small low-income households in Ogbia. However, raw consumption of the insect larva constitutes a general behaviour among farmers, hunters and fisher which constitute a greater number of rural populations in the area. Ogbia is located at latitude 14.493919 and longitude 8.367778 on GPS coordinates. The inhabitants are typical fisher men with the area experiencing two seasons annually viz dry and wets.
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Figure 1: Map of Ogbia
[bookmark: _Hlk217066112]Collection of Palm Weevil larva
A total of 86 freshly harvested Rhynchophorus phoenicis larva was purchase from the rural harvesters in Ogbia and was immediately transported to the laboratory for parasitological analysis in a well-prepared container. The purchasing of the Rhynchophorus phoenicis larva was done in the morning between 7 am and 9:30 am each time of sampling from rural palm wine tapper. The handling of the samples and transportation method aligns with standard parasitological collection guidelines as recorded in Cheesbrough (2005) for field-to-laboratory parasitic studies.
[bookmark: _Hlk218165544]Laboratory assay of the palm weevil larva
In the laboratory, each of the Rhynchophorus phoenicis larva was visually examined using a hand lens for ecto-parasites and visible infective cysts. The Rhynchophorus phoenicis larva was also analysed using normal saline direct wet mount and the formal-ether sedimentation method.
[bookmark: _Hlk206508147]The bowel of Rhynchophorus phoenicis was emptied into a clean glass beaker and mixed with normal saline as documented in Arora and Arora (2010) and a smear was viewed under x4 and x10 objective of light microscope for parasite eggs, larva, cysts and trophozoite as documented in Arora and Arora (2010). For the formalin-ether sedimentation, 10 ml of the Rhynchophorus phoenicis larva homogenate were filtered into centrifuge buckets and centrifuge at 2,000 rpm for 2 minutes and the liquid lying above the sediment were discarded. The procedure was repeated as documented in Arora and Arora (2010) and 7 ml of formalin saline was then added to the sediment and allow undisturbed for 30 minutes to fix. There after 3ml of ether was added and properly stirred to mix and centrifuged at 2,000 rpm for 3 minutes and the centrifugal buckets were allowed to settle and the liquid above the sediment were discarded and the sediment examined under x4 and x10 objectives of the light microscope according to Cheesbrough (2005) and Arora and Arora (2010). 
Parasite Identification
[bookmark: _Hlk206509324]Observed parasites were identified using common morphological features as documented in Laboratory identification of parasites of public health concern (2025).
Data Analysis
Data in this study was presented in tables and charts and the result analysed using percentages (n/N x 100). The one-way ANOVA was used to analyse significant level on parasite species assemblage. 
Results and Discussion

[bookmark: _Hlk217066476]Parasitic infestation of Rhynchophorus phoenicis larva
[bookmark: _Hlk217070052]A total of 86 freshly harvested Rhynchophorus phoenicis larva was subjected to parasitological analysis in this study and 28 (32.6%) were reportedly infected with parasites and 58 (67.4%) were free from parasites.

Fig. 2- Infected and uninfected palm weevil larvae with parasites

Parasitic Organisms Associated with Rhynchophorus phoenicis larva
[bookmark: _Hlk217029216][bookmark: _Hlk217066619][bookmark: _Hlk217031839][bookmark: _Hlk217029610]The parasites reported in this study were both zoonotic and insect parasitic. They include adult stage of Steinernema africanum, Heterorhabditis Species, egg stage of Chiomastrix mensneli, Diphylobotrium species and Spirometra tapeworm specie. The parasitic organism found in Rhynchophorus phoenicis larval was 31, 14(45.2%) were insects parasitic and 17 (54.8%) were faunal parasites of zoonotic importance. The insect parasitic organisms reported were Steinernema africanum 5 (16.1%) and Heterorhabditis Species 9 (29.0) and the faunal parasites of zoonotic relevance were Fasciola species 7 (22.5%), Taenia species 6 (19.4%) and Chiomastrix mensneli 4(12.9%).

Figure 3: Prevalence of parasitic agents in Rhynchophorus phoenicis larva

Table 1: Parasitic Organisms Associated with Rhynchophorus phoenicis larva
	Parasitic Organism
	Assemblage
	% Assemblage

	Chiomastrix sp
	4
	12.9

	Fasciola sp
	7
	22.5

	 Heterorhabditis
	9
	29.0

	[bookmark: _Hlk217113682] Taenia sp
	6
	19.4

	Steinernema africanum
	5
	16.1

	Total
	31
	100



[bookmark: _Hlk217065029][bookmark: _Hlk217175918]The edible larva of Rhynchophorus phoenicis has proven a viable alternative to modern conventional source of proteins. Nevertheless, the likelihood of contracting zoonotic infections if eaten raw or inadequately prepared form of the edible larva has become an issue of concern. This study summits that Rhynchophorus phoenicis larva shelters parasitic organisms that can be pathogenic to human. The study further established that the practice of eating uncooked form of Rhynchophorus phoenicis larva depict a pathway for parasitic exposure and spread of zoonotic problems. 
Results in this study revealed that 32.6% of the total larva investigated were infective of parasitic pathogens. This observation is indicative that a reasonable number of the rural populations feeding on raw form of the eatable larva are vulnerable to infective parasitic agents. Though a greater number (67.4%) of the examined larva were not infected. However, the 32.6% infected is sufficient as to cause public health risk among rural populations, considering long term consumption attitude.  This observation agrees with Seiyaboh and Izah (2020) who recorded pathogenic microorganisms in proceed larva of the Rhynchophorus phoenicis. The study also aligns with Galeck and Sokol (2019) who reported that the practice of eating insect’s larva is an obvious route for the transmission of parasitic disease. The prevalence of Steinernema and Heterorhabditis species which are obvious insect parasites suggest survival threat for the edible larva and health risk for human due to potential reduction in the choice of protein source, if effort is not employed to checkmate the insect parasites on the edible larva. This observation agrees with Singh et al., (2023) and Sarwar, (2016) who reported that Steinernema and Heterorhabditis are viable biocontrol agent for insect larva. It is obvious that reduction in the population of the edible insect larva can also mean limited alternative for protein source and can prompt malnutrition due to limited access to proteins particularly among rural populations of low-income status.
[bookmark: _Hlk217062750][bookmark: _Hlk217113855]The occurrence of Fasciola and Taenia species in this study is a pointer that the individuals with the habit of eating the raw form of Rhynchophorus phoenicis larva are vulnerable to infectious disease. Fasciola and Taenia species are recognised zoonotic parasites that can be disperse on the consumption of raw or inadequately prepared wild fauna including the edible larva of Rhynchophorus phoenicis. The result as demonstrated in this study concurs with Amadi and Kiin-Kabari (2016) who reported several pathogenic microbes in edible insects eaten in African. The relatively increased parasites prevalence of 32.6% noticed in this study, can be ascribed to environmental disturbance characterizing the study area. The continuous interruption of the ecosystem through consistent exploration of oil and forest depletion which are common in the study area can improve parasite chances of survival and causes parasite bloom in the environment. These features facilitate contamination of palm trees, other flora within the ecosystem and fauna inhabiting them and raise the probability of zoonotic infections.
Conclusion
[bookmark: _Hlk217066921]Raw consumption of Rhynchophorus phoenicis larva constitute is a risk behaviour. The edible larva is a pathway for the spread of zoonotic infections. The Rhynchophorus phoenicis larva is exposured to parasitic infections due to their survival mechanism and they are endangered by insects feeding nematodes. 
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