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SUMMARY: The physicochemical parameters of the insect determined are; acid value (4.01±0.11), free fatty 

acids (2.02±0.06), peroxide value (8.81±1.05) mEqvO2/kg, Saponification content (145.04±0.79) mg/KOH/g 

and iodine value (102.38±0.93) mg/100g as well as specific gravity and refractive index, however these values 

fell within the nutritionally accepted values. The anti-nutritional contents of Bunaea alcinoe were determined 

using various standard methods. The results show that this insect has low cyanide (1.68±0.20), phytate 

(18.21±2.14) and oxalate content (15.47±1.88) mg/100g. The phytochemical screening obtained in this work 

revealed the presence of alkaloids, flavonoids, cardiac glycosides, tannins, saponins, reducing sugars, sterols 

and terpenoids in the aqueous crude extracts while anthraquinones was in active in three extracts.. Thus the oil 

obtained from this insect is expected to be suitable for the manufacture of soaps, lubricating oil, candles thereby 

making them attractive options for commercial purpose and also in pharmaceutical industries. 
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I. INTRODUCTION 
Insects have also played an important part in the history of human nutrition in Africa, Asia and Latin 

America. They are the most successful group of animals constituting about 76% of known species [ . They 

affect man either as destroyers of man’s valuable materials and crops or as sources of his nutrients. Globally, the 

use of insects as an alternative source of animal protein has been appreciated, especially for the rural populace; 

where meat from either domesticated or wild animals is very scarce or expensive [ . 

 

Bunaea alcinoe or locust bean tree emperor moth larvae are the larvae of the African moth species 

belonging to the family Saturniidae and order Lepidoptera. They are known by various names likeKatakpani in 

Nupe, Manimani in Hausa, Ikanni in Yoruba and Aruru in Igbo. The larval stage of Bunaea alcinoe is about 

70mm in length and 15mm in diameter. It has deep velvety black colour with eight yellow tubercular processes 

and red spiracles [ .  The study is aim to determined the phytochemical constituent, anti-nutritional and 

physicochemical properties of the Bunaea alcinoe. 

 

II. MATERIALS AND METHODS 
2.1 Sample collection 

The locust bean tree emperor moth larvae (Bunaea alcinoe) were handpicked from locust beans trees 

from different farm land between the months of July and August, 2012 around Diko in Gurara Local 

Government Area in Niger state, Nigeria. They were washed with distilled water, sun-dried for about 48 hours 

and ground into powder and stored in air-tight containers for further analysis.  

 

III. METHODS 
3.1 Physicochemical properties 

Physicochemical parameters were determined using the standard method of Official Analytical Chemists [ . 

 

3.2 Anti-nutritional properties 

Oxalate and cyanide contents were determined using the method of Day and Underwood [ . Phytate content 

was determined by the method described by Wheeler and Ferrel [ .  
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3.3 Phytochemical constituents 

Phytochemical screening was carried out according to method as described by Sofowara [ . 
 

IV. RSULTS AND DISCUSSION 

4.1 Table 1. Physicochemical parameters of the oil Extracted from Bunaea alcinoe 
 

 
 

4.2 Table 2. Anti-nutrient properties of Bunaea alcinoe 
 

   

Parameters Values 

Cyanide (mg/100g) 1.68±0.20 

Phytate (mg/100g) 18.21±2.14 

Oxalate (mg/100g) 15.47±1.88 

values are means ±SD of three determinations 

 

4.3 Table3 Phytochemical Costituents of Bunaea alcinoe 
 

Class of Compounds   sample  

 Colour BAC BAP BAM 

Saponnins   pale brown − − + 

Flavonoids  dark yellow − − + 

Sterols Green +++ +++ + 

Anthraquinones violet or red − − − 

Terpenoids  pink to purple +++ ++ + 

Tannins blue, black or purple ++ +++ + 

Cardiac glycosides  violet ring +++ +++ +++ 

Alkaloids turbidity or precipitate +++ ++ + 

Wagners  + +++ ++ 

Marquis  + + +++ 

Mayers  Creamy − + ++ 

Molisch  − − − 

 

Note: BAC = Bunaea alcinoe chloroform extract, BAP= Bunaea alcinoe petroleum extract, BAM= 

Bunaea alcinoe methanol extract, +++ = Strongly active, ++ = Moderately active, + = Weakly active and - = 

Inactive. 

 

Table 1 presents the physico-chemical properties of the oils extracted from B. alcinoe. The oil extracted 

was brown. The peroxide value of oil is a sign of its rancidity, thus a high peroxide value of oil indicates a poor 

resistance of the oil to peroxidation during storage [ . Higher peroxide value between 20 and 40 results in a 

rancid taste while the low peroxide value further confirms the stability of the oil [ . The peroxide value of 

8.81±1.05mEqO2/kg was recorded for B. alcinoe. This value obtained in this work was lower than the 
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20.00±080 meqO2/mg reported for M. bellicosus by Agomuo [ . It was however higher than the 

6.90±0.57meqO2/kg reported for skin of R.palmarum L. larva by Edmond et al. [11 . The peroxide value 

obtained from this work indicated that, this oil will take long time before they deteriorate. The low iodine values 

of the oils indicated that they have low contents of unsaturated fatty acids. This showed that these oils will not 

be more susceptible to oxidation deterioration thus they will be easily stored for a long time without spoilage 

[ . Thus this oil are expected to be suitable for the manufacture of soaps, lubricating oil, candles thereby 

making them attractive options for commercial purpose and minimizing the dependence on use of know edible 

oils for making such products [ . The iodine value of B. alcinoe oil was 102.38±0.93. This was lower than the 

108.00±0.15 reported for M. bellicosus oil and 112-159 gI2/100g reported for lepidopterous larva by Ekpo and 

Onigbinde [  and also lower than the 140 gI2/100g reported for O. rhinoceros larva oil by Ekpo [ . This 

value was however, higher than the 48.35±0.55gI2/100g reported for R. palmarum L.  larva by Edmond et al. 

[ . This implied that, the oils obtained from this work could be used in the production of lubricating oils, 

candles and soaps which will reduce the dependence on the known edible oils for making such products. 

Saponification value is used in checking adulteration. The high saponification value of the sample was 

145.04±0.79mgKOH/g (B. alcinoe) suggested that the oils could be quite suitable for cosmetic production [ . 

This value was similar to the 189.22±0.92 mgKOH/g and 198.26±0.99mgKOH/g reported for the skin and DFC 

from R. palmarum L. larva oils by Edmond et al. [ . The saponification value obtained in this study was 

lower than the 218.70±0.80) mgKOH/g reported for M. bellicosus by Agomuo, [ . Free fatty acids are more 

susceptible to lipid oxidation, leading to rancidity and production of off-odour compared to intact fatty acids in 

the triglycerides [ . The free fatty acid value of B. alcinoe was 2.02±0.06 mgKOH/g and a similar value of 

2.25mg/KOH/g was reported for C. albidum by Adebayo et al. [ . However, this value was lower than the 

7.76±0.14 % reported for skin of R. palmarum L larva by Edmond et al. [ . The acid value of oil is a direct 

measure of the percentage content of free fatty acids in a given amount of the oil. It is a measure of the extent to 

which the triglycerides in the oil is decomposed by lipase action into free fatty acids. This value depends on the 

degree of rancidity which is used as an index of freshness [ . The acid value of B. alcinoe oil was 4.01±0.11 

mgKOH/g. This value was higher than the 2.21±0.02 mgKOH/g reported for DFC but similar to the 4.72±0.06 

mgKOH/g reported for the skin of R. palmarum L. larva by Edmond et al. [ . The low acid value obtained in 

this study gave an indication of their lower susceptibility to rancidity which depicted a higher shelf life. The 

refractive index of oil indicates the level of optical clarity of the oil sample relative to water. The refractive 

index of 2.0300±0.07 was recorded for B. alcinoe. This value was higher than the 1.4672 reported for C. 

albidunm by Adebayo et al. [ . This implies that the oils obtained from this insect are lighter and could be 

considered to be of high quality and as such find much use in the pharmaceutical industries. The specific gravity 

of 0.83±0.03 was obtained for B. alcinoe.  Similar value was obtained for C. albidun (0.89) by Adebayo et al. 

[ . The oils obtained from these insects were more unsaturated than the seed oil which suggested that they 

might be more fluidic at room temperature and less viscous at low temperatures. 

 

Table 3 shows the phytochemical constituent of B. alcinoe. Saponins bind cholesterol, block its uptake 

by the intestines thus facilitating its excretion as well as the coagulation of the red blood cells [ . Saponins 

also have the ability to kill or inhibit cancer cells [  [ . This chemical was found in the methanolic extract 

of this insect but not in the chloroform and petroleum ether extracts and this disparity may be due to the 

polarities of the solvents. Thus the presence of saponins in this insect could be explore for it possible application 

in medicine for the stoppage of bleeding, treat wounds and reduce the risk of heart diseases [ . Tannins have 

biological activities that may favour the prevention and management of minor illness [ . Tannins was found 

in the solvents employed in this study for the it insect. B. alcinoe had much of it in petroleum ether extract while 

methanolic extract had the least. The tannin content of this insect could be used to exhibit antiviral, antibacterial 

and antitumor activities as well as diuretics [ . While none of the extracts in this study had anthraquinones, 

only the methananolic extract of B. alcinoe contained flavonoids. In general, flavonoids have antioxidant 

potentials that enhance the body defence against pathogen induced free radical generation [ . The absence of 

flavonoids in both the chloroform and petroleum ether extracts in this work might be due to the disparity in 

polarities of the solvents. Flavonoid constituents obtained from these insects could protect blood vessels 

especially the tiny catapillaries that carry oxygen and nutrients to cells and are believed to slow down the 

development of cataracts in persons who have diabetes [ . Steroidal compounds are of importance and 

interest in pharmacy due to their relationship with such compounds as sex hormones [ . It was found in the 
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methanol, chloroform and petroleum ether crude extracts of this insect. Thus this insect was expected to be good 

sources of materials that could aid the sexual prowess of humans and other animals. Cardiac glycosides have 

been shown to aid in the treatment of congestive heart failure and cardiac arrhythmia. The crude extracts of this 

insect in this study contained cardiac glycosides. However, the glycoside content of B. alcinoe was strongly 

active in the three extracts. Terpenoids improve lung function [ . These compounds were found in the 

petroleum ether, chloroform and methanol crude extracts of B. alcinoe. Alkaloids are used as basic therapeutic 

agents because of their analgesic, antispasmodic and bactericidal effects [ . It also exhibits marked 

physiological activity when administered to animals. The Wagner’s, Marqui’s and Mayer’s tests for alkaloids 

were positive for the crude extracts of B. alcinoe but was negative for Molisch’s test. 

 

The result of the level of anti-nutritional contents of the insect was as presented in Table 3. The cyanide 

content of B. alcinoe was 1.68±0.20 mg/100g. This value was lower than the 2.65 mg/100g reported for H. 

meles and 2.53mg/100g reported for R. phoenicis by Adesina [ . The cyanide contents obtained in this work 

showed that their consumption could be safe as far as their cyanide contents were concerned. Phytic acid has 

been implicated in the removal of phosphorus, indigestion and flatulence in human system [ . Phytates also 

limit the availability of some notable minerals like zinc, magnesium, iron and calcium by forming complexes 

that are indigestible, thereby decreasing their bioavailability [ . The Phytate content of 18.21±2.14 

mg/100g was recorded for B. alcinoe. This value was lower than the 178mg/100g reported for larva of O. 

monoceros by Ifie and Emeruwa[ . However, this value was higher than the 0.311mg/100g reported for H. 

meles  and 0.276mg/100g reported for R. phoenicis by Adesina [ . Based on the phytate value obtained from 

this work this insect could be consumed without much fear of harm to humans and his animals in respect of 

phytic acid toxicity. Oxalate is known to isolate and cause some useful metallic elements, to be deposited in 

solid forms, thus making them unavailable for adsorption in human system [ . Oxalate can bind to calcium 

present in the food thereby rendering calcium unavailable for normal physiological and biochemical role such as 

the maintenance of strong bone, teeth, nerve impulse transmission and cofactors in enzymatic reactions as well 

as clotting factors in the blood [ . The lethal dose of oxalates is between 200 and 500mg/100g [ . The value 

of oxalate contents of 15.47±1.88mg/100g was recorded for B. alcinoe.  This value was lower than the 

29.00mg/100g reported for yam beetle and 19.32mg/100g reported for palm weevil by Adesina [ . However, 

this value was higher than the 2.1mg/100g reported for larva of O. monoceros by Ifie and Emeruwa [ . The 

oxalate contents obtained from this work suggested that, they could be safe for consumption as far as their 

oxalate contents were concerned since they all fell below the lethal dose limit. 

 

V. CONCLUSION 
This result suggest that the oil obtained from this insect could be exploited in industry places like the 

production of paints, emulsions, plastics, soap making, drying agents, lubricants and as additives in 

pharmaceutical as well as drug productions. Anti-nutrition properties obtained from this study shows that this 

insect has no any effects pose to man and his animal. The presence of secondary metabolites in the sample 

indicates that this insect could be useful in the treatment of diseases cause by some microorganisms.    

 

REFERENCE 
[1] O. T. Omotoso, The potential domestic and industrial uses and the levels of  certainanti-nutrients in the developmental stages and 

the quality of oil extracts of palm weevil, RhynchophorusphoenicisF. (Coleoptera: Rhynchophorinidae). PakistanJournal of 

Nutrition, 6(3), 2005. 
[2] S.T. Mwizenge, Delicious insects: seasonal delicacies in the diet of rural Zambians. World and I, 8, 1993,234.  

[3] P.  Latham, Edible caterpillars and their food plants in Bas-Congo province, Democratic Republic of Congo (Mystole Publication 

Canterbury 2003)ISBN 0-95430, 2003,12-7-7. 
[4] Methods of the Association of Official Chemists. Official Methods of   Analysis, 15 th ed., Virginia Association.Official 

Analytical Chemists, USA, 1990, 1141 

[5] R.A, Day and A.L, Underwood, Qualitative Analysis. 5th Ed. New Delhi, India: Prentice Hall Publications. 701, 1986. 
[6] E.I.Wheeler and R.E. Ferrel, Methods for phytic acid determination in wheat and wheat fractions. Jour. Cereal Chem. 48, 1971, 

312-320. 

[7] A.E. Sofowara, Medicinal plants and traditional medicine in Africa. Vol. 2. Spectrum Books   Ltd, Ibadan, 1993, 288. 

[8] M. I. Mohammed and Z.U. Hamza, Physicochemical Properties of Oil Extracts from Sesamum Indicum L. Seeds Grown in 

Jigawa State-Nigeria. Journal of Applied Science and Environment Management. 12(2), 2008, 99-101. 

[9] I.O. Akubugwo, and A.E. Ugbogu, Physicochemical studies on oils from five selected  Nigerian plant seeds.Pak. Journal Nutr. 6, 
2007, 75-78. 

[10] E.N. Agomuo, Proximate and Fatty acid compositions of Termites (Macrotermesbellicosus). 

                  International  Science Research Journal. 4(2), 2011, 93-96 



 

 

Physicochemical and Phytochemical Composition... 

www.ijesi.org                                                                18 | Page 

[11] A. D. Edmond, B. L. Z. Hervé César, E.N. K. Jean Parfait and P.K. Lucien, Fatty acid  composition and properties of skin and 
digestive fat content oils from Rhynchophorus palmarum L. larva. African Journal of Biochemistry Research.3 (4), 2009, 089-

094. 

[12] O.S. Falade, S.A. Adekunle, M.A. Aderogba, S.A. Atanda, C. Harwood and S.R.A. Adewusi, Physicochemical properties, total 
phenoland tocopherol of some Acacia seed oils. Journ. Sci. food  Agric. 88, 2008, 263-268. 

[13] S.S. Ochigbo and Y.B. Paiko, Effects of Solvent Blending on the Characteristic of  Oils Extracted from  the seeds of 

Chrysophyllum  albidium. International Journal of science  and Nature. IJSN, 2(2), 2011, 352-358. 
[14] K. E. Ekpo and A. O. Onigbinde, Nutritional potentials of Orycetes rhinoceros larva.  Nigerian  Journals of Nutri Sci 26, 2007, 

54-59. 

[15] K. E. Ekpo, Biochemical investigation of the nutritional value and toxicological safety of entomophagy in southern Nigeria. 
Wausen and Co. Texas 2003,59. 

[16] D. C.Eaton, Laboratory investigation in organic chemistry. Industry Products 5,1989, 11-14 

[17] FAO, WHO, Fats and Oils in human nutrition. Report of a joint expert consultation organised by the Food and Agriculture 
Organization of the United Nations and the world Health Organization Rome, 19-26 October. 10, 1993, 19-26. 

[18] S.E. Adebayo, B.A. Orhevba, P.A. Adeoye, J.J. Musa and O.J. Fase, Solvent Extraction and Characteristic of  oil from African 

Star Apple (CHRYSOPHYLLUM ALBIDUM) SEEDS. Academic Research International.3(2), 2012, 178-183 
[19] D.E. Okwu and C. Josiah, Evaluation of the chemical composition of two Nigerian  medicinal plants. African Journal 

Biotechnol., 5, 2006, 357-361. 

[20] D.E. Okwu, Phytochemicals, vitamins and mineral contents of two Nigerian  medicinal plants. Int. Journ. Mol. Med. Adv. Sci., 1, 
2005, 375-381. 

[21] D.E. Okwu and I.N. Emenike, Evaluation of the phytonutrients and  vitamin contents of citrus fruits. Int. Journal. Mol. Med. Adv. 

Sci., 2, 2006, 1-6. 
[22] R. Harisaranraj, K. Suresh and S. Saravanababu, Evaluation of the chemical composition Rauwolfia serpentina and Ephedra 

vulgaris. Adv. Biol. Res., 3, 2009, 174-178. 

[23] D.B. James, E.A. Abu A.U. Wurochekk, and G.N. Orji, Phytochemical and  antimicrobial investigations of aqueous and 
methanolic extracts of Ximenia americana. Journal Med. Sci. 7(2), 2007, 284-288. 

[24] O.O. Aiyelaagbe and P.M. Osamudiamen, Phytochemical screening for active compounds in Mangifera indica leaves from 

Ibadan, Oyo State. Plant Sci. Res., 2, 2009, 11-13. 
[25] A.I Al-Humaid, H.M. Mousa, R.A. El-Mergawi, and A.M. Abdel-Salam, Chemical  composition an antioxidant activity of dates 

and datescamel-milk mixtures as a protective  meal against lipid peroxidation in rats.Am. Journal Food Technol. 5, 2010, 22-30. 

[26] N. Sarah,  N.J. Miller, G. Pagangeg, L. Tijburg, P. Bolwellg, E. Rice and C. Evans, Polyphenolic flavonoids as scavenger of 

aqueous phase radicals as chain breaking  antioxidant. Arch. Biochem. Biophys., 2, 1995, 339-346. 

[27] D.E. Okwu, Evaluation of the chemical composition of indigenous spices and flavouring agents. Global Journal Pure Applied 

Sci., 7, 2001, 455-459. 
[28] E.B. Hawkins, and S.D. Ehrlich, Gotu Kola. University of Maryland Medical Center. Baltimore. USA, 2006. 

[29] A. J. Adesina, Proximate and anti-nutritional composition of two common edible insects: yam beetle (Heteroligus meles) and 
palm weevil (Rhynchophorus phoenicis). Elixir Food Science 49, 2012, 9782-9786. 

[30] V.O. Ndubuakaku, A.C. Uwangbute and D.O. Nnanyelugo, Flatulence and other Abdominal Discomforts associated with 

Cowpea. Appitite. 13, 1988, 171- 181. 
[31] J.  Groff, S. Gropper, and S. Hunt, Advanced Nutritional and Human Metabolism. 2nd ed., New York. 1995, P21- 362 

[32] G. Erdman, Phytic acid and zinc bioavailability in human nutrition. Journal of  Agricultural Food Chemistry. 27 (3), 1979, 11-

14. 
[33] I. Ifie and C.H. Emeruwa, Nutritional and anti-nutritional characteristics of the larva  Of Oryctesmonoceros. Agriculture and 

Biology Journal of North America. 2(1), 2011, 42- 46. 

[34] O. T. Alamu,  A. O. Amao, C. I. Nwokedi, O. A. Oke, and I. O. Lawa, Diversity and nutritional status of edible insects in 
Nigeria: A review   International Journal of Biodiversity and Conservation.5(4), 2013, 215-222. 

                   O.  Ladeji, C.U. Akin, and H.A. Umaru, Level of antinutritional factors in Vegetables commonly eaten in Nigeria. Afr. Journal 

Nat. Sci. 7, 2004, 71-73. 

[35] D. Pearson, Laboratory Techniques in Food Analysis. Butter-worths, London, 1973, 33-52. 
 

 

 

 

 


