
International Journal of Food Science and Agriculture, 2021, 5(1), 69-75 
http://www.hillpublisher.com/journals/jsfa/ 

ISSN Online: 2578-3475 
ISSN Print: 2578-3467  

 

DOI: 10.26855/ijfsa.2021.03.010 69 International Journal of Food Science and Agriculture 
 

Chemical Constituents of Melon Testa and Rice 
Husk Powders and Their Potential as Protectant 
Against Callosobruchus maculatus (Coleoptera: 
Chrysomelidae) 

Akinbuluma Mobolade Dele*, Olaniran Maryam Oyeteju 

Department of Crop Protection and Environmental Biology, University of Ibadan, Ibadan, Nigeria. 
 
 

How to cite this paper: Akinbuluma 
Mobolade Dele, Olaniran Maryam Oyete-
ju. (2021) Chemical Constituents of Melon 
Testa and Rice Husk Powders and Their 
Potential as Protectant Against Calloso-
bruchus maculatus (Coleoptera: Chryso-
melidae). International Journal of the 
Science of Food and Agriculture, 5(1), 
69-75. 
DOI: 10.26855/ijfsa.2021.03.010 
 
Received: December 16, 2020 
Accepted: January 12, 2021 
Published: February 4, 2021 
 
*Corresponding author: Akinbuluma 
Mobolade Dele, Department of Crop 
Protection and Environmental Biology, 
University of Ibadan, Ibadan, Nigeria. 
Email: delebuluma@yahoo.com 
 
 

  Abstract 
This study examined the effects of powdered testa of melon Citrullus vulgaris 
Schrad and husks of rice, Oryza sativa L. on adult C. maculatus and to determine 
the phytochemicals responsible for their insecticidal property. The experiment 
was carried out in the laboratory (temperature, 24±4ᵒC; r.h, 70±3%). Thirty 
grammes (30 g) of cowpea seeds were weighed into each of eight kilner jars and 
admixed with melon testa and rice husk powders at dosages 1.6% (w/w), 3.2% 
(w/w) and 4.8% (w/w) and mesh sizes, 200mm and 500mm. The experiment was 
conducted relative to untreated control and pirimiphos-methyl (synthetic chemi-
cal). Each jar was infested with 5 pairs of 1-2-day old adult C. maculatus and laid 
out in a Completely Randomized Design (r = 4). Secondary metabolites in the 
plant samples were determined following standard procedures. Data collected, 
including mortality, oviposition and adult emergence of C. maculatus as well as 
weight loss in cowpea seeds were analyzed using ANOVA and means separated 
using DMRT at 5% level of significance. Percentage mortality of C. maculates 
ranged from 0% to 97% on seeds treated with both melon testa powder and rice 
husk powders. Mortality of C. maculatus from the highest dose of both powders 
received from 500 mm was not significantly different (P < 0.05) from mortality in 
pirimiphos-methyl treated seeds. Oviposition by female C. maculates reduced 
from 12.5 in the untreated control to 6.3 and 6.5 on seeds admixed with melon 
testa powder and rice husk powder, respectively. Significantly lower adult emer-
gence and reduced weight loss were also observed on seeds treated with both 
powders than on the untreated control. Phytochemical investigations revealed the 
presence of saponins, tannins, flavanoids, terpenoids, antraquinones, phenols and 
alkaloids in both powders. In addition, cardiac glycosides were also present in the 
melon testa powder. Therefore, melon testa and rice husk powders can be used as 
a grain protectant against Callosobruchus maculatus to reduce the attendant 
problems with the use of synthetic chemicals thus ensuring food safety and secu-
rity. 
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1. Introduction 
Cowpea, Vigna unguiculata (L) (Walpers), is an important food in many parts of the world especially in the tropical 

and subtropical regions. Cowpea plays a critical role in the lives of millions of people in Africa and other parts of the 
developing world, being a major source of dietary protein. It is a valuable and dependable commodity producing in-
come to farmers and traders [1, 2]. Economic losses due to infestation and damage by pests and diseases are a major 
constraint to cowpea production. Damage by insect pests are the most devastating because they affect all growth stages 
of cowpea from seedling to emergence and then to storage, thus posing considerable burden to food security and also 
increase poverty. The cowpea beetle, Callosobruchus maculatus (F.) (Coloptera: Chrysomelidae), is a serious insect 
pest of pulses like soybeans, pigeon pea, and most especially cowpea [3], accounting for over 90% damage [4]. Its 
damage is manifested in several ways such as weight loss, decreased germinability potential and reduction in commer-
cial value. Currently, insect pests control in stored food products relies on the use of synthetic insecticides with some 
attendant hazards such as pollution of the environment, toxic residue on stored grains, development of resistance by 
target species, pest resurgence and lethal effect on non-target organisms in addition to direct toxicity to users and health 
hazards [5]. Thus, it is crucial to develop biopesticides from locally available plant materials [6, 7]. In Nigeria, some 
earlier researchers have investigated the efficacies of many botanical preparations on C. maculates [8, 9, 10, 11]. In 
majority of the rice producing countries, most of the husks produced is either burnt or dumped as a waste. Given the 
high concentration of silica present in rice husk, the powder may be useful as grain protectant since materials like dia-
tomaceous earth, which are rich in silica have insecticidal properties [12, 13]. Although melonis used as condiment in 
soups, flavourant and as snack in most parts of the world [14, 15, 16], the testa is usually thrown away after it has been 
separated from the cotyledon. It is thus apt to investigate the insecticidal potential these ‘locally available wastes’ and to 
examine the secondary metabolites responsible for their property. Therefore, this study was carried out to examine the 
insecticidal activities of the powders of rice (Oryza sativa) husk and melon testa relative to a synthetic chemical, 
pirimiphos-methyl in the control of the cowpea beetle, C. maculatus. 

2. Materials and Methods 
2.1 Study Area 

All experiments were conducted in the Entomology Research Laboratory, Department of Crop Protection and Envi-
ronmental Biology (CPEB), University of Ibadan, Nigeria under an ambient temperature of 24±4ᵒC and relative humid-
ity of 70±3%. Phytochemical screening was carried out at Pharmaceutical and Chemistry laboratory, Department of 
Pharmacy, University of Ibadan. 

2.2 Cowpea seeds and insecticidal materials 
Cowpea seeds (Ife Brown Variety) were obtained from Institute of Agricultural Research and Training, Moor Planta-

tion Apata, Ibadan, Nigeria. The seeds were disinfested in a deep freezer (-20ᵒC) for 72 hours and later air-dried in the 
laboratory to prevent mouldiness and were later sorted before usage.Melon (A16 Papa) was purchased from Bodija 
market in Ibadan and the testa was hand-removed, dried and milled into fine powder by a burr mill. Rice husk powder 
was also prepared similarly from rice variety FARO 52, obtained from International Institute of Tropical Agriculture, 
Ibadan, Nigeria. The powders were sieved from two different mesh sizes 200mm and 500mm and 0.5g, 1.0g and 1.5g 
were weighed, using a digital balance. The dosages of the powder were converted into percentage weight per weight 
(%w/w) to obtain 1.6% (w/w), 3.2% (w/w) and 4.8% (w/w) using the formula;  

 
 

𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡 𝑜𝑜𝑜𝑜 𝑝𝑝𝑜𝑜𝑤𝑤𝑝𝑝𝑤𝑤𝑝𝑝 (𝑤𝑤)
𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡 𝑜𝑜𝑜𝑜 𝑝𝑝𝑜𝑜𝑤𝑤𝑝𝑝𝑤𝑤𝑝𝑝 + 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡 𝑜𝑜𝑜𝑜 𝑐𝑐𝑜𝑜𝑤𝑤𝑝𝑝𝑤𝑤𝑐𝑐 (𝑤𝑤) 

× 100 

 
The synthetic insecticide, actellic dust (active ingredient 0.01% pirimiphos-methyl) was purchased from an agro-

chemical store, Dugbe, Ibadan. 

2.3 Insect 
Colony of Callosobruchus maculatus was established in the laboratory with initial stock obtained from heavily in-

fested seeds. Adults were introduced into four jars each containing 300 g of clean uninfested cowpea (Ife brown variety). 
After 7 days, the adults were removed and newly emerged adults were sexed and used for the experiment. 
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2.4 Biological assays 
2.4.1 Mortality of C. maculatus 

Each plant powder at dosages 1.6% (w/w), 3.2% (w/w) and 4.8% (w/w) received from mesh sizes, 200mm and 
500mm was tested on 30 g cowpea seeds weighed into each of eight jars. The control jar did not receive any treatment 
while 0.02 g of pirimiphos-methyl was admixed to one of the jars and all jars were shaken to ensure thorough admixture 
with the cowpea seeds. Thereafter, 5 pairs (1 male:1 female) of adult C. maculatus were introduced into each jar with a 
lid of fine mesh to ensure adequate aeration and the experiment was laid out in Completely Randomized Design with 4 
replications. Mortality was recorded at 24, 48, 72 and 96 hours after infestation, with insects considered dead if they did 
not move when probed with a camel hair brush. Dead adults were removed at each assessment, counted and recorded. 
Data on percentage adult mortality were corrected using the formula [17] 

PT = Po – Pc / 100 - Pc; where PT = Corrected mortality (%), Po = Observed mortality (%), Pc= Control mortality 
(%). All data were analyzed using analysis of variance (ANOVA) and means separated using Duncan Multiple Range 
Test (DMRT) at 5% level of significance. 

2.4.2 Oviposition, adult emergence of C. maculatus and weight loss in cowpea seeds 
Another set-up, as 3.4.1 above was established, with all adult C. maculatus (dead and alive) removed after 7 days. 

Twenty seeds were randomly selected from each jar and the number of egg laid counted. The total number of eggs de-
posited on the seeds in each jar was recorded and analyzed using ANOVA and means separated using DMRT. The 
seeds were carefully returned into the jars and observed daily till emergence of F1 progeny. Data on the total number of 
F1 progeny after 40days were analyzed and mean separated using DMRT. Cowpea seeds from each jar were later sieved 
to remove the dust produced from insect feeding and reweighed by using a sensitive scale and the percentage loss in 
weight determined as follows; 

Percentage (%) weight loss= 𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊 𝒘𝒘𝒘𝒘𝒊𝒊𝒘𝒘𝒘𝒘𝒊𝒊−𝒇𝒇𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊 𝒘𝒘𝒘𝒘𝒊𝒊𝒘𝒘𝒘𝒘𝒊𝒊
𝒇𝒇𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊 𝒘𝒘𝒘𝒘𝒊𝒊𝒘𝒘𝒘𝒘𝒊𝒊

× 𝟏𝟏𝟏𝟏𝟏𝟏 

2.5 Phytochemical investigations 
The phytochemical screening for saponins, tannins, flavonoids, cardiac glycosides, terpenoids, steroids, an-

traquinones, phenols and alkaloids were carried out using the method described by [18] and reported by [19]. 

3. Results and discussion 
3.1 Mortality 

Effect of different dosages of melon testa and rice husk powders on the mortality of Callosobruchus maculatus is 
represented in Table 1 and Table 2, respectively. Significant differences (P < 0.05) were observed among treatments 
with both powders and the untreated control. The highest mortality of C. maculatus was recorded on seeds treated with 
pirimiphos-methyl, but was not significantly higher than mortality caused by the highest dosage (4.8%w/w) of both 
powders sieved from 500 mm mesh size. These results indicated that both melon testa and rice husk powders affected 
the survival of C. maculatus at all levels of treatment even though varied with the exposure period and dosages of pow-
der as well as mesh sizes. The highest dose of both powders at 500 mm mesh size exhibited the highest mortality of C. 
maculatus that were not significantly different from those caused by pirimiphos-methyl suggesting that this powder 
could serve as an alternative to synthetic chemical. The death of C. maculatus elicited by the doses of the powders 
could be by the blockage of their spiracles leading to suffocation and eventual death [20, 21]. 

3.2 Oviposition, F1 emergence and weight loss in cowpea seeds 
Table 3 shows that oviposition by female C. maculatus significantly (P < 0.05) reduced from 15.8 in the untreated 

control to 6.3 and 6.5 on seeds admixed with 4.8% (w/w) melon testa powder and rice husk powder, respectively. There 
was no significant difference (P > 0.05) in the number of eggs laid on cowpea seeds admixed with 4.8% (w/w) sieved 
from 500mm of both powders and pirimiphos-methyl. 

Table 1. Mortality of adult Callosobruchus maculatus on cowpea seeds admixed with melon testa powder 

Mesh size/Control Dosage Percentage mortality over 24 - 96 h after infestation 

(mm) [% (w/w)] 24 48 72 96 

200 1.6 9.2b 15.8b 29.3b 38.4b 

 3.2 22.5c 29.4c 42.0c 58.1c 
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 4.8 23.6cd 31.4c 42.1c 61.0c 

500 1.6 24.5cde 34.7cd 44.1c 60.3c 

 3.2 27.9cde 36.0cd 43.6c 62.5c 

 4.8 31.5cde 42.1de 53.8d 87.3d 

Untreated 0.0 0.0a 0.0a 0.0a 0.0a 

Pirimiphos-methyl 0.02 45.0f 47.9e 55.4d 96.5d 

Means in the same columns with different alphabets are significantly different (P < 0.05) 

Table 2. Mortality of Callosobruchus maculatus on cowpea seeds admixed with rice husk powder 

Mesh size/Control Dosage Percentage mortality over 24-96 h after infestation 

(mm) [% (w/w)] 24 48 72 96 

200 1.6 6.64a 14.9b 36.2b 41.2bc 

 3.2 22.1bc 34.6d 46.4d 53.9c 

 4.8 11.2ab 19.0c 43.6cd 50.0c 

500 1.6 24.5c 33.0cd 39.1bc 44.8bc 

 3.2 25.5c 31.5cd 46.4 d 57.3c 

 4.8 26.1c 36.2d 53.8d 80.5d 

Untreated 0.0 0.0a 0.0a 0.0a 0.0a 

Pirimiphos-methyl 0.02 27.9c 42.1 58.6e 97.2d 

Means in the same columns with different alphabets are significantly different (P < 0.05) 

Table 3. Effects of melon testa powder and rice husk powder on the oviposition of C. maculatus 

Mesh size/Control Dosage Mean no. of eggs laid 

(mm) [% (w/w)] Melon Testa powder Rice Husk powder 

200 1.6 12.5b 11.0cd 

 3.2 11.3b 10.3c 

 4.8 11.0b 9.5c 

500 1.6 10.5b 10.3c 

 3.2 10.5b 9.3bc 

 4.8 6.3a 6.3ab 

Untreated 0.0 15.8c 14.3d 

Pirimiphos-methyl 0.02 5.5a 5.5a 

Means in the same columns with different alphabets are significantly different (P< 0.05) 

The mean number of F1 progeny of C. maculatus in the treated and untreated cowpea seeds arising from possible 
oviposition is presented in Table 4. Adult emergence was highest in the untreated control in both melon testa powder 
(8.42) and rice husk powder (8.50) treatments and reduced with increasing concentration of powders and mesh size. 
There was no significant difference in the number of emerged adult C. maculatusbetween the treatment with 1.5 g 
(500mm mesh size) of melon testa powder and pirimiphos-methyl. Significantly higher number of eggs laid by female 
C. maculatus and F1 adult emergence in the untreated control than in other treatments suggest that the powders contain 
certain compounds that are ovicidal to the insects which invariably reduced emergence. Table 4 also shows the weight 
loss in cowpea seeds treated with melon testa powder and rice husk powder, due to insect feeding. Grain weight loss 
was highest in the untreated control (18.4) and significantly reduced with increasing dosage of both melon testa pow-
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ders (10.6) and rice husk powders (7.3). Result on weight loss in the cowpea seeds agrees with earlier reports that 
weight loss in seeds was related to the population of emerged F1 adults [22, 23]. 

3.3 Phytochemical Screening 
The result of the phytochemical analysis of melon testa powder and rice husk powder is presented in Table 5. Tan-

nins, flavonoids, cardiac glycosides, terpenoids, antraquinones and phenols were detected in melon testa powder while 
tannins, flavonoids, terpenoids, antraquinones and phenols were detected in the filtrate of rice husk powder. Alkaloids 
were also present in a significant amount in both melon testa and rice husk powders while saponins were present in sig-
nificant amount in rice husk powder. Steroids were not detected in either of the powders. The two powders used in this 
study are rich in secondary metabolites and these may be responsible for their inherent insecticidal activities. This is in 
agreement with earlier reports that flavonoids [24], saponins [25, 26], alkaloids [27, 28] and terpenoids [29] are respon-
sible for antifeedant and other insecticidal activities against many species. 

Table 4. Effect of melon testa powder and rice husk powder on F1 progenyof C. maculatusand weight loss in 
cowpea seeds 

Mesh size/Control Dosage Mean no. of F1 progeny Mean % weight loss in seeds 

(mm) [% (w/w)] Melon Testa powder Rice Husk powder Melon Testa powder Rice Husk powder 

200 1.6 6.68e 6.4e 6.9ab 7.1b 
 3.2 5.76d 5.6d 7.4ab 7.0b 

 4.8 5.23d 5.3d 7.7ab 7.0b 

500 1.6 4.09c 3.7bc 6.8ab 6.3b 

 3.2 3.87bc 4.0c 6.6a 7.6b 

 4.8 3.33ab 3.5b 10.6b 7.3b 

Untreated 0.0 8.42f 8.5f 11.6c 18.2c 

Pirimiphos-methyl 0.02 2.72a 2.8a 4.4a 2.9a 

Means in the same columns with different alphabets are significantly different (P < 0.05) 

Table 5. Phytochemical screening of Melon testa powder and Rice husk powder 
Phytochemicals Melon testa powder Rice husk powder 

Saponins + ++ 
Tannins + + 

Flavonoids + + 

Cardiac glycosides + - 

Terpenoids + + 

Steroids - - 

Antraquinones + + 

Phenols + + 

Alkaloids ++ ++ 

Key: + = trace amount, ++ = significant amount - = not detected 

4. Conclusion 
Rice husk and melon testa powders at mesh size 500 mm could be used in the management of Callosobruchus macu-

latus. This will reduce the high cost of pesticide usage and reduce the risks of toxic residues in human food and animal 
feed. Waste from other plant materials should be explored as potential grain protectants in the storage environments. 
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