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Introduction 

 Insects have played important roles in the history of human 

nutrition. The insect species commonly consumed include 

locust, termites, grasshoppers, weevils and various caterpillars 

[1]. Rhynchophorus Spp. (palm weevils) are major pests of date 

palms, coconut palm, raffia palms, oil palms and sugarcane [2, 

3]. Although that they are very destructive, their nutritional 

potentials have endeared them to man.  

         Rhynchophorus ferrugineus (oil palm weevil) is a highly 

cherished member of the Rhynchophorus Spp. It is found in 

wide geographical areas such as Africa, Southern Asia and 

Southern America [4].The weevil attacks dying or damaged 

parts of palm such as the trunks.  It can also attack undamaged 

palms as well as decaying sugarcane. 

        In Nigeria, the larva is roasted and garnished with spices 

and consumed with palm wine. It can also be fried with little oil 

because of its oily nature. It is usually taken in place of meat and 

fish with such foods as rice, beans etc. The larva of the oil palm 

weevil (Rhynchophorus ferrugineus) is believed to contain very 

necessary nutrients required by the body for good health.  

        The larva is highly relished by the inhabitants of some rural 

communities. Yet, it still remains relatively unknown and 

strange to many. 

Our paper presents the fatty acid and the amino acid 

compositions of the larva of oil palm weevil. The result obtained 

from this study will reveal the potentials of the larva of oil palm 

weevil as a good source of essential nutrients as well as a 

potential substitute to meat and fish in the supply of essential 

nutrients necessary for human health and nutrition. 

Materials And Methods 

         The live larvae of the oil palm weevil were purchased from 

the dealers at Ndoru in Ikwuano L .G. A. in Abia State. They 

were properly washed with water. The heads were cut off and 

the internal (alimentary) tissues (organs) were squeezed out. 

They were subsequently cut open longitudinally and dried in the 

oven for 72 hours. The dried larvae were then milled to obtain 

the powdery sample used for the study.  

 Determination Of Fatty Acid Profile  

 5g of the milled sample was weighed into the extraction 

thimble and the fat was extracted with a 50:50 mixture of 

analytical grade ethanol and N-Hexane using soxhlet extraction 

apparatus as described by A.O.A.C [5]. The extraction lasted for 

4 hours. The solvent was distilled off leaving the oil in the round 

– bottomed flask. 0.8g of the oil sample was placed in a 200cm
3
 

round-bottomed glass flask. 10cm
3
 of 0.5M potassium 

hydroxide, in methanol, was added to the oil. The mixture was 

refluxed for 30 minutes. 2cm
3
 of 1:4 HCL/methanol mixture was 

added through the top of the condenser and refluxed further for 

15 minutes and then allowed to cool. The flask was 

disconnected from the condenser and 10cm
3
 of pentane was 

added to the flask. 
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This study is focused on the fatty acid and amino acid compositions of the larva of oil 

palm weevil  (Rhyncophorous ferrugineus). The fatty acid composition of the oil showed 

the presence of twelve fatty acids comprising of six known fatty acids (lauric acid 0.05%, 

myristic acid 0.41%, palmitic acid 35.80%, stearic acid 7.82%, oleic acid 50.04% and 

linoleic acid 4.28%) and six unknown fatty acids. The oil is composed of more of 

unsaturated fatty acids with a total value of 54.32%, predominantly oleic acid; 

50.04%.The iodine value (41.67 + 0.26) and saponification number (191.64 + 0.33) 

compared favorably with values reported as standard values for tallow. The free fatty acid 

value of the oil (7.01 + 0.114 %) was very high when compared to reported values of 

0.65% for lard or 1.25% for edible tallow. The specific gravity of the oil (0.7981) was 

lower than the values reported as standards for edible animal fats, such as lard, pork and 

tallow. The larva of the oil palm weevil (Rhyncophorous ferrugineus) protein showed a 

total of 17 amino acids (excluding tryptophan) and with glutamic acid (12.68g/100g) as 

the predominant amino acid. The amino acids have a total value of 77.53 g/100g protein. 

The essential amino acids, including arginine and histidine, make up 35.89 g/100g of the 

total amino acids. This value represents 46.29% of the total amino acids. The larva of the 

oil palm weevil has high values of phenylalanine (4.14g/100g), leucine (7.52g/100g) and 

arginine (6.47g/100g) but low value of lysine (4.51g/100g).The fatty acid composition of 

the larva of oil palm weevil   oil indicated that the consumption of the larva of oil palm 

weevil would have no adverse health implications. The essential amino acids: leucine, 

isoleucine, phenylalanine+tyrosine had higher values than the FAO reference standard 

values. Methionine+cystine and threonine had reasonable values. Thus, the larva of oil 

palm weevil   can serve as a substitute for beef meat and fish in the supply of fatty acids 

and essential amino acids necessary for good health.   
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20cm
3
 of saturated sodium chloride solution was also added. 

The solution was left to salt out. The liquid was then transferred 

to a glass separating funnel leaving the salt behind in the flask. 

The bottom layer was drained off and discarded. The upper 

pentane layer containing the fatty acid methyl esters of the oil 

was then transferred into a glass test tube. 0.5  l of the sample 

was then injected into the Hewlett Packard 6890 Gas 

Chromatograph and the chromatogram of the separated fatty 

acid methyl esters was obtained [6].  The saponification number 

(S.N), Iodine value (1.V), Peroxide value (PV) were determined 

[7]. The acid value and the free fatty acid (FFA) were also 

determined [8]. The specific Gravity was determined according 

to A.O.A.C. method (9).    

Determination of Amino Acid Profile  

The defatted powdery (flour) sample was then employed in 

the determination of the amino acid profile using the Technico-

Sequential Multi-Sample (TSM) Automatic Amino Acid 

Analyser [10].  

Results And Discussion 

Fatty Acid Composition: 

The fatty acid composition of the larva of oil palm weevil 

oil is presented in table 1.The result shows the presence of 

twelve fatty acids comprising of six known fatty acids (lauric 

acid 0.05%, myristic acid 0.41%,palmitic acid 35.80% , stearic 

acid 7.82%,oleic acid 50.04%  and linoleic acid 4.28%) and six 

unknown fatty acids.  The oil is composed of more of 

unsaturated fatty acids with a total value of 54.32%. Oleic acid 

is the predominant fatty acid and with a value of 50.04% of the 

total fatty acid composition of the oil. The saturated fatty acids 

account for 44.08% of the total fatty acid composition of the oil 

and with palmitic acid (35.80%) as the predominant saturated 

fatty acid.  

Table 1: Fatty acid composition of the larval oil of oil palm 

weevil (Rhyncophorous ferrugineus). 

 
      The values of the fatty acids show that the oil is fairly 

saturated/unsaturated, and as such, would be fairly stable to 

oxidation. The stearic acid (7.82%) and linoleic acid (4.28%) 

compositions are also appreciable. A palmitic acid composition 

of 20-30% for lard, pork and tallow had been reported as 

standard values [13]. 

        The stearic acid composition (7.82%) is low. Higher values 

of 15.3 ±4.2% for goat meat [14] and 10.54% for oily fish [15] 

had been reported. A stearic acid composition of 8-22% for lard 

and pork had been reported as a standard value [13].The stearic 

acid composition of legumes range from 2% to 8% [14]. 

Although that stearic acid (18:0) is a saturated fatty acid, but 

several studies have shown that the stearic acid effect on total 

cholesterol is minimal and not detrimental to human health [17, 

18, 19, 20]. It has also been reported that stearic acid is less 

likely to be incorporated into cholesterol esters [21]. These 

findings indicate that stearic acid is less unhealthy than other 

saturated fatty acids. The oleic acid composition of the oil, 50. 

04 % is comparable to values of 35-55% for lard and pork as 

well as 30-45% for tallow    reported as standards [13].Oleic 

acid is a monounsaturated fatty acid found in large quantities in 

olive oil. Numerous studies indicate that a diet rich in olive oil 

decreases the development of atherosclerosis and lowers serum 

cholesterol by diminishing oxidative stress and inflammatory 

mediators while promoting antioxidant defenses [22].   

     The linoleic acid composition of the oil (4.28%) is in 

agreement with the values of 4-12% for lard and 1-6% for tallow 

reported as standards [13]. Linoleic acid (Omega-6-fatty acids) 

and linolenic acid (Omega-3-fatty acids) are members of the 

groups of essential fatty acids.  

Table 2: Physicochemical properties of  the larval oil of oil 

palm weevil (Rhyncophorous ferrugineus). 

        
       Thus, the consumption of the larva of oil palm weevil will 

not be detrimental to human health. Palmitic acid, in its ester 

form, for example, retinyl palmitate is an anti-oxidant and a 

vitamin A compound added to low-fat milk to replace the 

vitamin content lost during the removal of milk fat. 

It has been claimed by the World Health Organization 

(WHO) that dietary intake of palmitic acid increases risk of 

developing cardiovascular disease [23].However, it has also 

been reported that palmitic acid has no hypercholesterolaemic 

effect if intake of linoleic acid is greater than 4.5% of energy. 

On the other hand, it has also been shown that if the diet 

contains trans fatty acids, the health effects are negative, causing 

an LDL cholesterol increase and HDL cholesterol decrease [24]. 

Physicochemical Properties Of The Oil: 

       Results of the physicochemical properties of the larva of the 

palm weevil oil (Table 2) show that the oil has free fatty acid 

value of   7.01 + 0.114 %, Wij’s iodine value of 41.67 + 0.26, 

saponification number of 191.64 + 0.33 mgKOH/g , peroxide 

value of  9.7 + 0.05 mEq/kg), acid value of 14.02 + 0.23 

mgKOH/g) and a specific gravity of  0.7981. 

       The iodine value (41.67 + 0.26) and saponification number 

(191.64 + 0.33 mgKOH/g) compare favorably with values 

reported as standard values for tallow [13].  The free fatty acid 

value of the oil (7.01 + 0.114 %) is very high when compared to 

reported values of 0.65% for lard or 1.25% for edible tallow 

[13]. The specific gravity of the oil (0.7981) is lower than the 

values reported as standards for edible animal fats, such as lard, 

pork, tallow etc. [13].This could be as a result of the very high 

free fatty acid content of the oil. However, the oil may be 

purified and used for edible purposes. The peroxide value (9.7 + 

0.05 mEq/kg) is in agreement with the maximum value of 10 
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mEq/kg fat reported, as standard, for edible lard, tallow, pork, 

etc.  [13]. 

 
Figure 1: Chromatogram Of The Fatty Acid Methyl Esters 

Of The Larval Oil Of Oil Palm Weevil(Rhyncophorous             

ferrugineus) Using Hewlett Packard  6890 Gas 

Chromatograph, C:\HP CHEM|1|METHODS\SO29P.M 

Amino Acid Composition: 
        The amino acid composition of the larva of the oil palm 

weevil (Rhyncophorous ferrugineus) is presented in table 3. The 

result shows a total of 17 amino acids (excluding tryptophan) 

and with glutamic acid (12.68g/100g) as the predominant amino 

acid. The amino acids have a total value of 77.53 g/100g 

protein.  

        The essential amino acids; lysine (4.51 g/100g), methionine 

(2.16 g/100g), threonine (3.50 g/100g), valine(3.49 g/100g), 

leucine (7.52 g/100g), isoleucine (4.08 g/100g), phenylalanine  ( 

4.14 g/100g), arginine (6.47 g/100g) and  histidine (3.51 g/100g) 

(Table 4) make up 35.89 g/100g of the total amino acids. This 

value represents 46.29% of the total amino acids. This value 

may be considered reasonable.  

 
Figure 2:  Chromatogram Of Standard Amino Acid Mixture 

Using Technicon Sequential Multi-Sample (TSM)                         

Amino Acid Analyzer 

The larva of the oil palm weevil has high values of 

phenylalanine (4.14g/100g), leucine (7.52g/100g) and arginine 

(6.47g/100g) but low value of lysine (4.51g/100g). Higher 

values of lysine have been reported for some legumes such as 

soybean (6.40g/100g) [25] and groundnut (6.83g/100g) [26] 

.The reported leucine values of the common legumes range from 

5.9/100g in cowpea [27] to 7.80g/100g in soybean [25].   

 

 
Figure 3: Chromatogram Of Amino Acid Compostion Of 

The Larva Of Oil Palm Weevil Using Technicon Sequential 

Multi-Sample (TSM) Amino Acid Analyzer 

      The essential amino acids are those amino acids in the 

protein which the body cannot synthesize from carbon and 

nitrogen donors. The nonessential amino acids are those the 

body can produce from carbon and nitrogen donors. Therefore, 

the nutritional quality of a food material is assessed by its 

content of the essential amino acids. 

Table 3:Amino acid composition of the larva of oil palm 

weevil (Rhyncophorous ferrugineus) protein (g/100g) 

 
       The  larva of the oil palm weevil also has appreciable values 

of threonine (3.50 g/100g), leucine (7.52g/100g), phenylalanine 

(4.14g/100g), arginine (6.47 g/100g) and histidine (3.51 g/100g) 

when compared to reported values of threonine (4.00 g/100g), 

leucine (8.40 g/100g), phenylalanine (4.00 g/100g), arginine 

(6.61 g/100g) and histidine (2.90 g/100g) for beef meat [28] as 

well as the values of threonine (4.80 g/100g), leucine (8.40 

g/100g), phenylalanine (3.50 g/100g) arginine (7.50 g/100g) and 

histidine (2.10 g/100g) for goat meat [28].  The values imply 

that the larva of oil palm weevil is as good as the legumes, goat 

and beef meats in the supply of essential amino acids.  
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Table 4: Essential Amino Acid Composition Of The Larva 

Of Oil Palm Weevil (Rhyncophorous ferrugineus) Protein 

(g/100g) 

 
Table 5: Essential Amino Acid Composition Of The Larva 

Of Oil Palm Weevil Protein Compared To FAO/WHO 

(1973) and FAO/WHO/UNU (1991) Reference Standards 

 
Protein quality of foods is usually assessed by comparing its 

essential amino acids content with reference standard ideal 

protein set by the World Health Organization. The essential 

amino acid composition of the larva of oil palm weevil in 

comparison with FAO/WHO [11] and FAO/WHO/UNU) [12] 

reference standards is presented in table 5. The result shows that 

leucine (7.52) and phenyalanine+Tyrosine (7.36) have higher 

scores than the FAO/WHO [11] reference standard.      

Methionine+cystine (3.15), threonine (3.50) and isoleucine 

(4.08) have comparable values with FAO/WHO [11]   reference 

standard values for the respective amino acids. However, in 

comparism with FAO/WHO/UNU [12] reference values, leucine 

(7.52), isoleucine (4.08), phenyalanine+tyrosine (7.36), and 

methionine+cystine (3.15) have higher scores than their 

respective reference standards. The values of threonine (3.50) 

and valine (3.49) are almost the same with their respective 

FAO/WHO/UNU [12] reference values. However, the 

methionine+cystine, and isoleucine contents of the larva of  oil 

palm weevil  protein are below the recommended amino acids 

requirements (4.6g/100g protein) for infants, but adequate for 

both pre-school children between 2 and 5years of age, school 

children between 10 and 12 years of age and the adults [29]. 

Likewise, the leucine content is adequate for both infants, 

preschool children between 2 and 5 years of age, school children 

between 10 and 12 years of age and the adults [29]. These amino 

acids are higher than 1.9g/100g protein set as reference 

standards [12]   which imply that the protein of the larva of oil 

palm weevil is composed of amino acids with a high biological 

value and could contribute in meeting the human requirements 

for these essential amino acids. Histidine and arginine are also 

essential for children and infants. Histidine is essential for 

infants and small children (decreasingly with age), while 

arginine is made by the body at all ages, but only at a slower rate 

in the early years. 

 
Figure 4: Larva of Oil Palm Weevil (Rhyncophorous 

ferrugineus). 

      Thus, the larva of oil palm weevil   can supply required 

amounts of leucine, isoleucine and phenyalanine+tyrosine to 

consumers.  

Conclusion 

The fatty acid composition of the larva of oil palm weevil   

oil indicates that the consumption of the larva of oil palm weevil 

will have no adverse health implications. The essential amino 

acids: leucine, isoleucine, phenylalanine+tyrosine have higher 

values than the FAO reference standard values. 

Methionine+cystine and threonine have reasonable values. Thus, 

the larva of oil palm weevil   can serve as a substitute for beef 

and fish in the supply of fatty acids and essential amino acids 

necessary for good health.   
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