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Abstract 
he efficacy of Citrus peel powder (Citrus sinensis) as a protectant against Dermestes 

maculatus fed on smoked fish was investigated at the Insectary of the Department of 

Biological Sciences, Usmanu Danfodiyo University Sokoto, for a period of 9 days under the 

fluctuating temperature and relative humidity of 28oC- 35oC and 65-75% RH. Citrus peel was 

obtained from Orange and fruits merchants at Sokoto Central market. It was airdried for two weeks 

and grinded in an electric grinder, and sieved into powder. D. maculatus was obtained from  infested 

smoked fish (Clarias gariepinus) at meat and vegetable market Sokoto, Nigeria The Citrus peel 

powder was thoroughly mixed with 50g of disinfected dried fish (Clarias gariepinus) at the rate of 

2.50g, 5.00g, 7.50g, and 10.00g in separate plastic jars. Six newly emerged adults of D. maculatus were 

introduced into each jars covered with muslin cloth. Similar set up was use as control. Each 

treatment was replicated trice arranged in a Completely Randomized Design (CRD) and left on the 

table in the laboratory for daily observation. The mortality of beetle at each treatment was observed 

at 24 hours interval. Citrus peel powder showed significant killing effects on the Hide beetle (D. 

maculatus) within 5 days post treatments where 100% mortality was recorded at the highest 

concentration of (10.00g). This study showed that Citrus peel powder is effective in controlling beetle 
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infestation of stored smoked fish, Therefore it can be used against insects infesting dried smoked fish 

products. 
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INTRODUCTION 

The African Cat fish (Clarias gariepinus) is very important animal products in term of nutrition, health 

and Commercial value, Cat fish genus Clarias has a very high Commercial value in Nigeria owing to 

its flavor and taste (Ugwu et al., 2005). Dried fish is highly relished item of many traditional dishes in 

Nigeria as food and condiment that greatly enriches the flavor of various dishes (Abdullahi et al., 

2010). Fish is one of the cheap and fairly accessible animal protein sources; consumption of fish 

provides readily available dietary nutrients to a large number of the people worldwide and makes a 

very significant contribution to nutrition (Mufutau, 2012) 

 

Fish is also very important in terms of employment/income generation, poverty alleviation, foreign 

exchange earnings and provision of raw materials for the animal feed industry (Akinwumi et al., 

2007). Fish is an important source of food and income to many people in the developing world, in 

Africa, 5 percent of the population; about 35 million people depend partly or wholly on fisheries 

sector for their lively hood (Adewuyi et al., 2013). However dried fish products are susceptible to 

deterioration and damage during storage by insects pests. Large scale deterioration and losses in 

quality smoked dried fish due to insect infestation is a major problem facing fish preservation, 

Dermestes maculatus and Necrobia rufipes are considered to be the major pests of fish, Hide and Skin 

(Okpako and Agbor, 2015). Lale and Sastawa, (1996) reported 50% losses due to pest infestation. 

The use of plants materials for insect pest control have been reported to be important materials for 

the control of smoked fish pests. Among the plant materials reported include; Citrus peel oil 

(Donpedro, 1985), Eugenia aromatica (Akinwumi et al., 2006). Piper guineense, Monodora myristica and 

Tinolia diversipolia (Fasakin, 2003) 

 

The use of pesticide against insect pests of stored product has long being used and still in use by 

farmers and fish mongers, but the pesticide/insecticides application caused illness to humans and 

other animals as well as nuisance to the environment. The use of Synthetic insecticides against stored 

products is not usually safe on human health and the environment, however many plants that are 

eco- friendly and readily available in the environment can be used in the control of insects in stored 

products (Olayinka-olagunju, 2014). 

The objective of this study is to determine the efficacy of powdered citrus peel against the adult Hide 

beetle Dermestes maculatus fed on smoked dried fish Clarias gariepinus. 

 

Materials and Methods 

Collection and preparation of plant product 

The citrus peel of orange (Citrus sinensis) was obtained from orange and fruits merchants of Sokoto 

central market, this material was air dried for one week and grinded in an electric grinder and sieved 
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through a 40 holes/mm2 mesh. The powder was then kept in a clean plastic container and placed in 

a cool place for use in the experiment (Obiakor et al., 2013). 

 

Collection of Smoked Dried Fish 

 The dried fish (Clarias gariepinus) was purchased from smoked fish mongers of meat and vegetable 

market Sokoto. Smoked catfish (C. gariepinus) was disinfected in the laboratory by heat in Gallenkamp 

oven at 60OC for 60 minutes and was later air dried to prevent mould growth and infestation of the 

fish by other insect pests (Olayinka-Olagunju, 2014). 

 

Collection and maintenance of insect Culture 

The beetles (D. maculatus) were obtained from the infested smoked dried Cat fish at meat and 

vegetable market Sokoto state, Nigeria. Insects collected were identified based on their morphological 

features and were kept in plastic jars covered with muslin cloth with disinfected dried fish in the 

containers for continues production of newly emerged adults of D. maculatus (Akinwumi, 2011). 

 

Experimental Design 

The varying concentration of citrus peel (Citrus sinensis) of ( 2.50g 5.00g 7.50g and 10.00g) were mixed 

thoroughly with 50g of disinfected smoked fish (Clarias gariepinus) each in separate  plastic jars. Six 

newly emerged adults of D. maculatus were introduced into each jar containing different 

concentration of Citrus peel. These jars were covered with muslin cloth to allow aeration and prevent 

entry of other insects. Similar set up was set as a control and replicated thrice arranged in a 

Completely Randomized Design (C R D) on the table in laboratory under ambient condition of 

Temperature and Relative humidity which fluctuated between 300c- 350c and 65-75% RH, 

respectively. The mortality of the beetle (D. maculatus) in each treatment was observed daily for nine 

days. 

 

Results and Discussion 

The results of this study shows that smoked cat fish (Clarias gariepinus) treated with varying 

concentrations of citrus peel powder has effect on the development of D. maculatus, the efficacy of the 

citrus peel powder on hide beetle (D. maculatus) mortality was higher when the treatment dosage was 

higher (Table 1.) 10.00g of the citrus peel powder was found to have 100% mortality of the insects 

within five days post treatment compared with untreated control that recorded 33.3% beetle mortality 

after eight days of treatment. The result also indicated that almost all the concentration of the citrus 

peel powder used was effective in controlling infestation by Dermestis maculatus when compared with 

the untreated control; due to the facts that the mortality of the beetle increased with an increase of the 

treatment and the duration of the days (Table1). 
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Table1: The effects of varying concentrations of Citrus peel (Citrus sinensis) powder on the mortality of D. maculatus. in % 

Days Control 2.5g 5.00g 7.50g 10.00g 

1 0 0 0 16.7 16.7 
2 0 0 16.7 33.3 33.3 
3 0 16.7 33.3 50.0 50.0 
4 0 33.3 50.0 66.7 83.3 
5 0 50.0 66.7 83.3 100 
6 0 66.7 100 100 100 
7 16.7 83.3 100 100 100 
8 33.3 100 100 100 100 
9 33.3 100 100 100 100 

 

The use of plant parts have been reported by several researchers as an alternative to chemical 

insecticides in controlling insect pests. Don-Pedro (1985) reported the toxicity of Citrus peel powder 

to D. maculatus. And C. maculatus. Nwaaehujor and Olatunji (2011) reported that Orange peel powder 

and its extracts gave adequate protection to stored cowpea seeds,  Dawit and Bekelle (2010) reported 

that orange peel powder protected the grains from damage by hundred percent, strongly suggesting 

the presence of physical interfering agents in orange peel powder. Owoede (2008) use Zingiber 

officionale powder to control D. maculatus infestation. Ajayi and Wintola, (2006) Observed that the use 

of the Edible plant products were able to effectively control the ability of C. maculatus to perpetuate 

on cowpea seeds during storage. This study is in agreement with the work of (Abdullahi et al., 2010) 

who reports that the highest dose of Citrus peel powders recorded the highest mortality of the insects 

after every 24 hours interval of exposure, this indicates that the plant powder (Citrus peel powder) 

have some toxic factors which are negatively impacted on the survival of insects. 

 

 

Conclusions 

The present study shows that the citrus peel powder is effective in controlling D. maculatus beetle 

infestation of stored smoked fish; therefore it can be use against insects that damaged dried smoked 

fish during storage. 
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