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ABSTRACT  

Groundnut is a rich source of oil in the diet based on its physicochemical properties. 

The objectives was to evaluate the physicochemical properties of oil from nine new 

high-in-oil accession produced by the Council for Scientific and Industrial Research 

(CSIR), Crop Research Institute, Fumesua. Free fatty acid, peroxide value, acid value, 

saponification value and iodine value were determined for all nine groundnut 

accessions using HPLC. The groundnut accession has the percentage of oil yield in a 

range of 37%- 51%. The results revealed that the variety G 203 had the highest 

saponification value of 230 mgKOH/g is an indication of higher number of fatty acid 

of lower molecular weight hence good for industrial purpose. Variety G 204 and G 

210 both recorded the highest acid value of 0.49 mg KOH/g and indication of faster 

deterioration. G 204 and G 210 also recorded the highest free fatty acid of 0.23 and 
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0.20 content / g respectively. Peroxide value of 5.09 mEq/kg was the highest recorded 

for sample G/C 214 which is indicative of fast oxidation. The high iodine value is 

indicative of dehydrogenation and it was recorded in sample G/C 210. Analysis of the 

fatty acid profile revealed 24 different acyl glycerides among the various accession. 

The number of acyl glyceride present in each sample ranged between 16-18 carbon. 

These indicate that those samples were free from contamination and of high quality. 

The properties of all the groundnut accession were within the standard limits and this 

is an indicative of a quality oil for industrial purposes.   
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CHAPTER ONE  

GENERAL INTRODUCTION  

1.1 Background to the Study  

Oils are constituents of a balanced diet. In the form of biodiesel, it complements 

societal energy needs as well as acting as a very important energy source. The 

physical and chemical properties help us to assay the quality and also give a very 

good description of the present condition of the oil (Anyasor et al., 2009).  

Whether the origin is animal, marine or vegetable, fats and oils constitute the highest 

energy source per unit weight that man can eat-up. Despite the fact that fat is a source 

of energy reserve in the body, deposited fats also insulates the body thereby 

preventing heat loss and also protecting essential organs from mechanical injury. As a 

vital source of food for man, they are also essential for cosmetic, drug dispersant in 

therapeutics, nutritional and are used in the supply of essential fatty acids like 

arachidonic and linoleic acids (Rauken and Kill, 1993).  

There is a wide distribution of the genus arachis in the family leguminoseae in the 

Mediterranean regions and the tropics. Arachis hypogaea (groundnut) a widely grown 

leguminous food crop it is a herbaceous plant with a lot of varieties like Campala, 

Boro Red, Boro light, Ela, Mokwa and Guta (Anyasor et al., 2009). Throughout 

SubSaharan Africa Groundnuts are an important crop. When it comes to areas where 

groundnut is harvested in the world, 40% is harvested in these areas, yet they only 

contribute 26% of groundnut produced in the world ((ICRISAT), 2012)  The crop 

groundnuts is eaten cooked or raw and is used to produce oil. Groundnut is a 

nourishing constituent of diets and because it is cash crop it provides revenue for 

farmers in developing country (Carlberg, 2012). Groundnut is a vital crop eaten in 
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homes and also revenue generating crop in Ghana (Debrah and Waliyar, 1996) and 

therefore play a chief role in the Ghanaian food because is one of the major sources of 

vegetable protein.  

In a lot of countries around the world, groundnut contributes to their diet. The seed of 

groundnut is a very good origin of fatty acids and lipids for the consumption of man 

(Grosso et al., 1999, Grosso et al., 1997, Grosso and Guzman, 1995). Wallerstein et 

al. (1989) established the various contents of 3-virginia type peanut which is the 

alcohol soluble sugars, protein, oil, lignin and mineral ash content   

Oils derived from groundnut are not expensive yet of high quality. In developing 

countries, malnutrition has been reduced drastically by incorporating groundnut into 

their food and this is done to improve the level of proteins. The incorporation of 

groundnut helped to improve the flavour and taste of food making it generally 

acceptable (Asibuo et al., 2008). Adeyeye and Ajewole (1992), have stated that the oil 

product quality obtained from groundnut depends on quality, conditions of growth, 

geographical location, the relative proportion of fatty acids and the season (Adeyeye 

and Ajewole, 1992)  

Oil from groundnut (Arachis oil) because is an organic oil have similar taste and 

aroma as the parent legume. This oil is advertised as groundnut oil in the United 

Kingdom. This oil is assessed to contain from 47 to about 50 % of natural oil. The oil 

has a specific flavour and odour of groundnut and has a pale yellow colour (O‟Brien, 

2000). The main constituent fatty acids are 26.7% of linoleic acid and 56.6% of oleic 

acid. The oil also contains some arachidic acid, palmitic acid, arachidonic acid, 

lignoic acid, behenic acid and other fatty acids.  

The quality and stability of oil is vital for the customers (Jambunathan et al., 1985).   
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The chemical constituent of an aboriginal peanut seed which is grown in Uruguay was 

assessed and the iodine value composition, carbohydrate contents, ash, protein, fatty 

acid and oil of some wild peanut species seeds (Grosso et al., 2000, Grosso and 

Guzman, 1995). A lesser amount of free fatty acids is frequently existing in oils along 

with the triglycerides. Acid value or acid number is the term for the content of free 

fatty acids. The keeping quality of oil is therefore accounted upon the free fatty acid 

value (Sadasivam, 1996). The fatty acid composition of the oil in seed crops plays a 

vital role in defining the functional properties, nutritional value, self-life and flavours 

of the food products resulting from them (Lea, 1962).  

The saponification number is the amount of the reactive groups of alkali which is 

found in oils and fats which is then written in the form one milligram of KOH that is 

Potassium Hydroxide in reaction with a sample mass of one gram. The iodine number 

measures unsaturation extent in the oil. In assessing the oxidative rancidity of oil, the 

number of iodine is a beneficial parameter, this is because the higher the unsaturation 

the more likely the oil will become rancid (Sadasivam, 1996). Fats are oxidized at the 

sites where there are unsaturated bonds in a fatty acid chain. Oxidation of unsaturated 

bonds leads to the formation of a lot of compounds like free radicals and 

hydroperoxides. The Ip which is the peroxide value is number that expresses in 

milliequivalents of active oxygen the amount of peroxide contained in 1000 g of the 

substance.  

Groundnut may be one of the most cardioprotective foods readily consumed according 

to the Groundnut Institute. The health benefits of groundnut come from its 

monosaturated fatty acid content. Diets higher in monosaturated fatty acids from 

groundnut butter improve blood lipid profiles (Kris-Etherton, 1999). The regular 

consumption of groundnuts and groundnut products help to lower the blood 
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cholesterol level (Lokko et al., 2007). Kris-Etherton (1999) reviewed the scientific 

data concerning groundnut consumption and coronary heart disease and concluded 

that regular consumption of groundnuts significantly reduces risk. The monosaturated 

fats and antioxidant properties found in the groundnuts prevents low density 

lipoprotein cholesterol from being oxidised.  

Shelf-life and nutritional value of the oil and other groundnut foods are influenced by 

the composition of fatty acid. Oleic (O) and linoleic (L) acids are nutritionally 

important and together make-up for the 75% to 80% of all the fatty acids that is found 

in groundnut oil (Dwivedi et al., 1993).  

1.2 Problem Statement  

In many food industries as well as its application industries, edible oils which are 

derived from plant origin is preferred because of its specifically desired textures and 

flavours to food as essential component of diet (Odoemelam, 2005), it serves as oleo 

chemical sources (Morrison et al., 1995). The groundnut oil varies in amount of 

geographical setting, relative amount of fatty acid, seasons and factors of growth 

(Adeyeye and Ajewole, 1992).  

In many countries, the composition of fatty acids and the level of protein was used to 

characterise the composition of groundnut seeds chemically (Grosso and Guzman, 

1995, Young et al., 1973). Because of diseases related to fat derived from animal 

sources, the request for vegetable oil is on the rise. In the formulation of food for 

infants, groundnut cake has proven to be very beneficial (Asibuo et al., 2008). From 

literature, a lot of health benefits have been realised from the consumption of peanut 

which includes the inhibition of cancer. Micro nutrients like folate, α-tocopherol, 
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minerals, phytochemicals which improves health like ferulic acid, resveratrol and 

other phenolic compounds has been attributed these benefits (Yu et al., 2004).  

However the new high-in-oil groundnut accession produce at CRI-CSIR have not 

been characterized.    

1.3 Justification  

Edible oil from plant origin are of interest in numerous food and application 

industries. They offer typical flavours and textures to foods as vital diet constituents  

(Odoemelam, 2005) and also aid as a source of oleochemicals (Morrison et al., 1995). 

Oleochemicals are completely degraded biologically and so could replace a number of 

petrochemicals (Ayoola and Adeyeye, 2010). Vegetable oils has made a vital influence 

to the nutrition in many countries, serving as a good source of lipid, protein and fatty 

acids for human nutrition including the repair of worn-out tissues, formation of new 

cells as well as a beneficial source of energy (Grosso et al., 1997).  

Because of diseases related to fat derived from animal sources, the request for 

vegetable oil is on the rise. In the formulation of food for infants, groundnut cake has 

proven to be very beneficial (Asibuo et al., 2008). From literature, a lot of health 

benefits have been realised from the consumption of peanut which includes the 

inhibition of cancer. Henceforth data from this study will be useful for further 

breeding works based on its specific application, food and nutritional security.  

1.4 Main Objectives  

To determine the chemical composition and properties of oil from new high-in-oil 

groundnut accessions.  
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1.5 Specific Objectives  

The aim of this study was to investigate the physiochemical properties of the nine new 

high-in-oil groundnut accession from (CSIR-CIR) at Fumesua Kumasi.  
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CHAPTER TWO  

LITERATURE REVIEW  

2.1 Introduction  

Nutrition is relevant for the well-being of all individuals. Fats and oils have been 

recognised as important nutrients in the diets of both human and animals. They 

provide energy, supply fatty acids, provide a feeling of satiety, serve as carriers of 

vitamins (fat-soluble) and make food more delicious. There are diverse food sources 

that contain fats and oils. Fats and oils from vegetables, milk products, fish, meat and 

nuts are known to be the principal sources of fats. Fruits and vegetables however 

contain fats in small quantities.  

In foods, 90% of the fats are made up of fatty acids which are the monomers of lipids. 

The fatty acids are the compounds of importance when labelling of fats and oils are 

concerned. Fatty acids are grouped into two namely saturated and unsaturated. 

Saturated fatty acids are hydrocarbon chains with carbon-carbon single bonds. They 

are found in fats and oils obtained from animals. The unsaturated fatty acids are 

however characterised by the presence of double bonds (one or more) in the carbon 

chain. These are found in plant and sea foods.   

Vegetable oils (soybean, olive, mustard, sunflower, sesame oils) have low amounts of 

saturated fats. The melting point of these oils can be increased by hydrogenation. 

Hydrogenation has also been used to develop the melting oxidative stability. In 

industries, hydrogenation does not remove all double bonds. This gives foods an 

extended shelf life and more consistent flavour. The hydrogenation process converts 

cis-unsaturated fats into the trans form.  
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Trans fatty acids are normally found in shortening and margarine or in baked and fried 

foods such as cake, bread, cookies etc. The trans fatty acids are known to lessen the 

amount of high density lipoprotein(HDL) cholesterol (Stender and Dyerberg,  

2003)  

As an important monounsaturated fat source, groundnut is the type of fat accentuated 

in the heart-healthy Mediterranean diet. Groundnuts are also important proteins 

manganese, niacin, folate, and vitamin E sources. Depending on the variety, oils 

derived from nuts can be edible or inedible. The oils are obtainable for an industrial 

and chemical applications as raw materials. Nuts because of their great energetic and 

nutritive value give an interesting supply of nutrient. They are not attractive to some 

consumers that prefer foods low in fat because of their high content of fatty acid.  

Groundnut whose oil prevents heart related disease and also reduce cholesterol level is 

one of the world‟s most important oil crop. Some of the uses of groundnut oil are 

cancer prevention, decreasing appetite to help an individual lose weight, as an 

ointment for treating constipation  

In the year 2003, the production of groundnut in Ghana was 450,000 tons making it an 

important legume in the country (FAO, 2004). Groundnut is planted in all the regions 

that is from the dry savannah regions to the moist forest areas and mostly enjoyed 

with cooked maize which helps to lessen the effect of starvation in the lean season by 

which time there is a shortage in a lot of produces. Groundnut is also used for 

numerous diets for children like stews, cereal mixtures, and soups, which improves 

their nutritional taste and quality. Oil extraction from groundnut offers revenue for 

women in the small-scale business.   
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2.2 The Groundnut Plant  

Groundnut is an essential oilseed plant in the world. It is of second importance in 

terms of cultivated grain legume and ranks third and fourth as the most important 

vegetable protein and principal oilseed plant respectively in the world (Lusas, 1979, 

Shilman et al., 2011). Groundnut is grown extensively throughout the semi-arid 

tropics of Africa, Asia and North and South America, with its global production of 38 

million tons from 24 million hectare area (Faostat, 2013). Groundnut is grown 

primarily for human consumption. It contains 40–50% oil, 20–50% proteins and 10– 

20% carbohydrates. Groundnut is a great source of diverse essential vitamins and 

minerals (Belamkar et al., 2011). All the parts of the groundnut plant have a use: 

kernels for human intake, branches and leaves as feed for cattle and provision of 

nitrogen to the soil due to the presence of nitrogen-fixing bacteria in its roots.  

Ghana, the 10th leading producer of groundnut in the world produces 530,887 MT of 

in-shell groundnut.  Ghana ranks 4th in Africa, behind Nigeria, Senegal and Sudan 

(Faostat, 2013). In terms of the total value and production, groundnut is the most 

significant legume crop (Tsigbey et al., 2003).  Groundnut is produced mostly in the 

northern savannah zone, where the highest yield of 1.92 MT/Ha has been recorded 

(MoFA, 2011). According to data on the 2010 agricultural production, the Northern 

and Upper West Regions produced about eighty percent of the total groundnut in 

Ghana (MoFA, 2011). Groundnut is mostly grown with crops such as maize, yam and  

millet (Tsigbey et al., 2003). Similar to the rest of Sub-Saharan Africa, groundnut is a 

staple food for many Ghanaians and a valuable cash crop in the country (MoFA, 

2011).   

Groundnut is widely used to make dishes such as soup, stews, and cereal mixtures by 

processing them into paste (butter) (Asibuo et al., 2008)In the Northern Region,  
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groundnut can be processed into cakes which serve as a snack(kulikuli) or  grinded 

into  a powder (kulikuli zim). Groundnut cake from oil processed in industries is 

mostly used for human and livestock feed especially in the south (Awuah et al., 2009). 

Despite the recognition of Ghana as one of the principal producers of groundnut in the 

world, yield on farmers„ field continue to be less than the attainable yield of 2-3 

MT/ha due to biotic and abiotic including unstable rainfall patterns, diseases and pest 

infestation, lack of quality seeds and favourable agronomic practices. These problems 

have led to low yield and low marketability of groundnut in the international market.  

2.3 Uses of Groundnut  

Groundnut is a crop that produces oil, feed and food and cultivated in more than 

hundred countries.  In the world, it occupied twenty-four million ha area and has a 

production(total) of 38 million tons in 2010 (Faostat, 2013). About ninety-five percent 

of the groundnut area in the world is cultivated using rain and with low investments 

from poor farmers in Asia and Africa. Groundnut production provides income and 

livelihoods to farmers. It also serves as a source of nutrition of farmers and families 

through consumption of the nutrient dense kernels from groundnut and provides 

livestock with nutrient-rich feed. The maintenance of mixed farming systems (crop 

and animal production) in the semi-arid areas is promoted by groundnut cultivation. 

Groundnut is a good source of energy contributed by oil and protein in proportions of 

48–50% and 25–28% respectively present in the kernels. From 100 g of kernels, 564 

kcal of energy can be obtained (Jambunathan, 1991).   

The groundnut kernels are rich in mono-unsaturated fatty acids and consists of many 

health-promoting nutrients such as vitamins, antioxidants and minerals. Groundnut 

and its products can be promoted as nutrient-rich foods to provide energy, 

micronutrient and protein to eliminate malnutrition among the poor. Groundnut-based 
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Plumpy„nut, a readily made therapeutic food has saved the lives of many children 

suffering from malnutrition ((UNICEF), 2007).   

As a result of the its high smoking point, groundnut oil is a good cooking material 

(Singh and Diwakar, 1993). (Asibuo et al., 2008) reported that the cake remaining 

after extracting the oil is used in the preparation of nutritious and digestible food for 

the young and elderly persons, in the animal feed industry and as soil alteration.   

In North and South America and Europe, about seventy-five percent of the groundnut 

produced is used as food whereas thirty-five percent is utilized as it is used in Asia  

(Birthal et al., 2010). The most common product made from groundnut in the USA,  

Canada, and Australia is peanut butter. Groundnut seed can be taken in raw 

(uncooked), roasted and boiled.  It could also be used to prepare sweets and its flour 

for baking. The groundnut shells are used for producing particle boards, fuel or filler 

in fertilizer and feed industry. Groundnut haulms makeup nutritious fodder for 

livestock.  Groundnut, a legume crop, helps in refining the soil‟s health and fertility 

by depositing N2 and organic matter in the soil.  

2.4 Oil and Protein Content in Groundnut  

Apart from the physical factors such as shape and mass of the seed, integrity of seed 

taste and blanching efficiency and sensory factors such as colour, texture, and flavour, 

the nutritional factors such as oil and protein contents as well as fatty and amino acids 

composition are essential in the food trade.   

On a dry seed basis, groundnut seeds contain oil and proteins in proportions of 4456% 

and 22-30% respectively (Savage and Keenan, 1994). Jambunathan et al. (1985) 

reported protein to range between 16 to 34%. After analysis of twenty groundnut 

varieties (Asibuo et al., 2008) investigated that they contain about 33.6 to 54.95% oil. 
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Five groundnut varieties consisted of more than 50% oil. Varieties of groundnut from   

subspecies fastigiae had less oil than the hypogea varieties.  Analysis of the 

constituents of 152 groundnut genotypes of seed samples from China showed that the 

protein, oil and oleic acid, sucrose content, and linoleic acid content, as percentage of 

total fatty acids, ranged from 18.93 to 30.22%, 37.42 to 55.69%,20 to 80.51%  2.73 to 

14.65%, and 2.91 to 41.82%, respectively (Wang et al., 2011). The percentage of oil 

from groundnut has been found to be 35.8 -54.2 percent and average near 45 percent 

(Jambunathan, 1991, Jambunathan et al., 1985).  Pancholy et al. (1978), reported that 

per cent oil ranged from 46 to 52.6 per cent. Gupta et al. (1982), analyzed twenty-five 

varieties of groundnut for oil content. Highest oil content of 48.60 per cent and lowest 

of 44.52 was observed. Rajgopal et al. (2000), evaluated 118 bold seeded accessions 

for 2 years and reported range of oil content from 48 per cent to 51.4 per cent. 

Significant difference for oil content was observed among test genotypes, highest was 

53.8 and lowest 47.3 (Manivel et al., 2000).  Dwivedi et al. (1993), reported a range 

of 16 to 34 per cent protein from 8000-germplasm accession analyzed at ICRISAT. 

However, these ranges of variation were not maintained when selected genotypes with 

such variation were tested over season and locations. Pancholy et al. (1978), reported 

a range of between 22 and 30% crude protein of whole seeds showing a large 

difference, which is due to genotype and environments.  

Shelf-life and nutritional quality of the oil and other groundnut products are 

influenced by composition of fatty acid. Oleic (O) and linoleic (L) acids are 

nutritionally important and responsible for 75 to 80 percent of the total fatty acids in 

groundnut oil (Dwivedi et al., 1993).  
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2.5 Improvement of Groundnut in Ghana  

One of the major reasons for low export market of groundnut in Ghana is that little or 

no hybridization work has been done to develop and release high yielding varieties 

that have local and international acceptable characteristics suited for the confectionery 

market. Information on groundnut hybridization in Ghana is scarce and there is no 

record of a groundnut variety that has been released from a groundnut hybridization 

programme.   

Tremendous work on the evaluation of confectionery groundnut varieties is on-going 

at the Council for Scientific and Industrial Research (CSIR)-Crop Research Institute 

(CRI), Kumasi, and a few has been released in 2012. Confectionery varieties presently 

released by CRI include; Oboshie, and Obolo. Non confectionery varieties were also 

released by CRI in 2004. They are resistant to the rosette virus and other field diseases 

and are also high yielding, but have high oil, low protein and smaller seed size, they 

include; Adepa, Nkosour, Jenkaah, and Azivivi.   

To improve the marketability of both types of groundnut (confectionery and 

nonconfectionery), crosses between one of the confectionery (Oboshie) and two 

nonconfectionery (Nkosour and Jenkaah) and their reciprocals had been made. This 

study, therefore, forms an integral part of the ongoing groundnut breeding work at 

CRI. The data about the inheritance of seed size, oil and protein contents would help 

choose appropriate breeding strategies for development of confectionery varieties 

which will attract both local and foreign consumers.  

2.6 Physio-chemical Properties of Groundnut Oil  

Groundnut is a principal oil-producing seed cultivated on large scale worldwide. It is 

an important food crop and also used as feed. It is grown mainly for its edible oil and 



 

14  

its rich protein kernel (Ayoola and Adeyeye, 2010). Oil produced from groundnuts is 

used as a major source of oil production in some countries. On dry seed basis, the 

groundnut seed is known to contain about 44-56% of oil and about 22-30% of protein. 

It has high levels of minerals such as phosphorus, calcium, magnesium and potassium. 

It again serves as a good source of vitamin K, E and B (Savage and Keenan, 1994).  

Plant sources of edible oil are a major interest of food processors. These plant sources 

provide flavour and texture to foods (Odoemelam, 2005). They also serve as sources 

of oleochemicals in the diet of human (Morrison et al., 1995). These oleochemicals 

can be degraded biologically and can be used to replace some petrochemicals (Ayoola 

and Adeyeye, 2010). Vegetable oils are important contributors to the diet of man in 

many nations. Aside providing energy, they also serve as good sources of lipids and 

fatty acids as well proteins for human consumption. This include repair of worn-out 

tissues and new cell formation (Grosso et al., 1997).  

Groundnut is a cheap source of dietary protein and oil. Malnutrition in developing 

countries have been reduced by incorporating groundnut in diets. They are added to 

improve on the protein content of the foods. They also provide a favourable taste and 

flavour to consumers. This makes them acceptable to the consumer (Asibuo et al., 

2008). Indices of the quality of oils and its product is dependent on the fatty acid 

amount, conditions of the environment, season of planting and the geographical 

location (Adeyeye and Ajewole, 1992).  

Groundnut oil is an organic material obtained from groundnut seed. It is noted for its 

aroma and taste. This is normally provided by its parent legume. The major fatty acid 

component of groundnut oil are oleic and linoleic acids. Oleic acid contains about  
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56.6% whereas linoleic acid has about 26.7% of the oil. The oil contains some 

amounts of palmitic acid, arechidic acid, arachidonic acid, lignoic acid, behenic acid 

and other fatty acids.   

The groundnut institute has been named as one of the most cardio protective foods. It 

is readily absorbed in the body. The monosaturated fatty acid content of groundnut is 

responsible for its health benefits. Diets containing higher amounts of monosaturated 

fatty acids from butter made from groundnut improve the blood lipid profile 

(KrisEtherton, 1999). Consumption of groundnut and its products are linked with 

lowering blood cholesterol levels (Lokko et al., 2007).  

Physico-chemical properties of major importance to ground nuts include iodine value, 

saponification value, free fatty acids, acid number and peroxide value.  

Chemical properties (iodine value, peroxide value, saponification value, acid value) 

and some physical properties such as colour, solidification temperature, appearance 

etc. factors on which the food value of edible lipids depend on. To prevent the 

solidification of oil made from sesame at temperatures which are low, (Shibasaki and 

Yamane, 2000) used lipase catalysed self-interesterifiction to reduce the substantial oil 

melting temperature.  

2.6.1 Free Fatty Acids of Oil  

A small quantity of free fatty acids as well as triglycerides is usually present in oils 

along with the triglycerides.  Acid number or acid value refers to the free fatty acids 

content. The composition of free fatty acid determines the ability of oil to be kept for a 

long time (Sadasivam, 1996). The composition of fatty acids in the oil in seed crops 

performs a key role in determining the functional properties, shelf-life, nutritional 

value and flavours of the food products derived from them (Lea, 1962).  



 

16  

 Half of the acid value gives the free fatty acid (FFA) of an oil or fat. It is the fatty acid 

existing in oil after breakdown by lipase and which has not been neutralized.  

Acid value depends upon the degree of rancidity (an index of freshness) (Khan et al., 

2006). The work of Onyeike and Oguike (2003) shows the percentage of the oleic acid 

that is the fatty acids which are free from raw groundnut to be 2.68 %.   

The number of fatty acid that is free which is in an oil or fat is known as the FFA. The 

acid number or value in fat or an oil is defined as the amount of KOH that is 

potassium hydroxide in milligrams required to neutralize the free acid in 1.0 g of the 

oil. It could also be defined as the measure of the total acidity of the oil from all the 

constituent fatty acids that make up the oil or fat.   

The measure of the level of breakdown of the glycerides in the oil by the lipase is the 

acid value. Rancidity leads to the forming of FFA, therefore the acid value or FFA 

measure is used as a way of assessing the class and edibility of oil (Onyeike and 

Oguike, 2003).  The nutritional value of a fat has been reported to depend to some 

extent on the number of free fatty acids which it produces (e.g. butyric acid amount 

which is found in butter). Vegetable oils are the most common nutritional oil in the 

tropics and therefore the free fatty acid content must be in the limits of 0.0 to about 

3.0 % to produce desirable results (Bassir, 1971).   

The breakdown of triglycerides to form free fatty acids is partially the cause of the 

deterioration which occurs when raw materials which we get fat from or original fat 

after isolation is stored. In the preparation of edible fats, these free fatty acids must be 

removed (Ihekoronye and Ngoddy, 1985). According to Pomeranz and Meloan (1987) 

acid value can be converted to FFA (expressed as oleic) by using the formula: Acid 

value = 1.99 × % FFA.   
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The major fatty acids in groundnut oil are linoleic and oleic which account for 77.89 

% of the total fatty acids (Asibuo et al., 2008).   

Acid value (AV) is vital pointer to the quality of vegetable oil. The value of the acid is 

used to access the degree of degradation of glycerides by lipase and some external 

factors like heat and light (Demian, 1990).  

2.6.2 Saponification Value  

The saponification value is a measure of the groups that react with alkali in oils and 

fats. It is written as the amount of potassium hydroxide (in milligrams) which react 

with sample mass of one gram.  

The saponification numbers of the oil is directly proportional to the solubility of the 

soap that can be made from it (Alyas et al., 2006). The low number of saponification 

in the oil implies that the mean molecular weight of fatty acids is lesser than that of 

other vegetable oil or that the number of ester bonds is smaller in comparison to that 

of other vegetable oil.  

Saponification value is an indicator of the size or nature of fatty acid chains that have 

been esterified to glycerol. Together with acid values, saponification values are 

important in providing information with respect to the quantity, type of glycerides and 

mean weight of the acids in a given oil sample. If the oil is for industrial purposes and 

has no nutritional significance, then the saponification value is of sole interest.  

Determination of the saponification value is a rational means of characterizing the fat 

because each fat has a limit in variation biologically (Sulaiman et al., 2012).  

The saponification number is the amount of KOH in milligrams required to hydrolyse 

or saponify 1.0 g of fat/oil (Onyeike and Oguike, 2003). Saponification value is an 

indication of the mean molecular weight of fat. For pure fatty acids, the saponification 
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value equals the acid value (Pomeranz and Meloan, 1987). Onyeike and Oguike 

(2003) reported a saponification value of 161.3 mg KOH/g oil for oil obtained from 

unprocessed groundnut. Akinhanmi et al. (2008), reported that saponification values 

for groundnut oil falls within the range of 188-196 mg KOH/g oil. The higher the 

saponification number, the larger the number of fatty acids of low molecular weight. 

This makes the oil beneficial in soap industries and in the making of lather shave 

creams (Eka, 1980). Low saponification value suggests that the oil may not be 

industrially useful whiles high saponification values indicate that the oil has potential 

for use in the industry (Amoo et al., 2004).  

The saponification value is only of interest if the oil for industrial purposes and 

therefore has no nutritional significance (Asiedu, 1991). The higher the saponification 

number, the higher the ability of the oil to be used for soap production (Nielsen, 

1994).   

2.6.3 Iodine Value  

The iodine value is a measure of the extent of unsaturation in an oil. It remains 

constant for each oil or fat. Iodine value is important factor in studying oxidative 

rancidity of oils because the greater the degree of unsaturation the higher the tendency 

of the oils to become rancid (Sadasivam, 1996). The value recorded for iodine is the 

degree of the total unsaturation of vegetable oils, as well as a pointer of their 

predisposition to become oxidised (Knothe, 2006). The categorisation of vegetable oil 

into four main groups is dependent on their iodine value: saturated oils have iodine 

value between 5 and 50, mono-unsaturated oils between 50 and 100, di-unsaturated 

oils also known as semi-siccative between 100 and 150 and tri-unsaturated oils called 

siccative (over 150).  
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The measure of the level of oil and fat unsaturation is the iodine value. It is defined as 

the amount of iodine absorbed per gramme of the sample (i.e. percent iodine 

absorbed) during oxidation, which consumes the double bonds resulting in a reduction 

in iodine. It is an indicator for double bindings in the molecular structure, which 

influences the stability of the oil over a long period of time (i.e. important for storage). 

Oils with high iodine number are polyunsaturated signifying the extent of unsaturation 

and are preferred by oil processors, while a low iodine number is indicative of poor 

quality (Sulaiman et al., 2012).  

The iodine value is a measure of the degree of unsaturation. A decrease in the iodine 

value is as a result of decline in the number of double bonds in heated oil during 

oxidation. During frying, the iodine values of the oil varies indicating the increased 

rate of oxidation. According to Augustin and Berry (1983), a major change in the 

iodine values can be noted when the oil deteriorates too much.  

In a research work carried out by (Jaswir et al., 2000), the iodine values of all the 

samples treated reduced significantly from day 0-6. The authors reported a percentage 

loss of unsaturation as 27, 24 and 24 % for control, sage-treated oils and rosemary 

respectively.   

In another studies by Abdulkarim et al. (2007), alterations in the iodine value over the 

five-day  period of frying from the first values for canola oil; 109.9-103.0 was greater 

followed by soybean oil; 116.9-111.8. Reduced variations were found in palm oil; 

56.8-53.7 and Moringa oleifera oil; 65.9-62.2. Moringa oleifera oil and palm oil had 

prolonged induction period since there were no significant changes within the early 

two days of frying. Soyabean oil and canola oil   had significant changes in the iodine 
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values after the first day of frying, signifying shorter induction periods. This was 

mainly due to the high amounts of linolenic acid present in the two oils.  

The generally accepted parameter for stating the extent of unsaturation of a fat or oil is 

the iodine value (or iodine number), which is the grams of iodine that react with 100g 

of sample (Allen, 1955). The iodine number is also an index for assessing the 

tendency of the oil turn rancid (Amoo et al., 2004, Eka, 1980). Iodine value is a signal 

of the number of unsaturated fatty acids in a fat and has been used to predict the shelf 

life of fat and oils (How and Young, 1983).  Iodine is not existing in oils and fats 

however the test measures the quantity of iodine which can be absorbed by the 

unsaturated fatty acids. A property of unsaturated organic compounds is how the 

double bonds react, particularly the tendency to form addition compounds with 

halogens. On adding the iodine, measurement of the quantity absorbed is an indication 

of the number of double bonds (Ihekoronye and Ngoddy, 1985).   

Low iodine number suggests the low degree of unsaturation and hence low  

susceptibility to turn rancid by oxidation (Onyeike and Oguike, 2003).  High levels of 

polyunsaturated fatty acid present in the product is indicated by high iodine values. 

The shelf life of groundnut oil is measured by the days before the onset of oxidative 

rancidity due to exposure of the seed or oil to heat and air (Kratz et al., 2002). 

Research have indicated that a high degree of unsaturation (high iodine value) leads to 

a greater tendency of the fat to undergo oxidative rancidity (Joseph, 1977). Asibuo et 

al. (2008) analyzed oils from twenty (20) groundnut varieties and indicated that the 

iodine values from 85.77 to 98.43 mg/100g. Onyeike and Oguike (2003), analysed 

oils from groundnut and indicated that the oil from raw groundnut has an iodine 

number of 87.6 mg/100g. The ratio of polyunsaturated to saturated fatty acid in oil 
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obtained from groundnut is 2:1. The oil is useful in cooking and manufacture of 

margarine, mayonnaise, salad oils and cosmetics (Weiss, 1983).   

The iodine value is useful in classifying oils and fats (Pomeranz and Meloan, 1987). 

When the iodine value is lower than one hundred (100), the oil or fat is classified as 

non-drying. When the iodine value is between one hundred (100) and one hundred 

and thirty (130), the oil or fat is classified as semi-drying. When the iodine value is 

between one hundred and thirty (130) and two hundred (200), the oil or fat is 

classified as drying.  

2.6.4 Peroxide Value  

Fats are oxidized at the sites of unsaturated bonds in fatty acid chains. Oxidation of 

unsaturated bonds causes the formation of a variety of compounds to be formed 

including free radicals and hydroperoxides. The peroxide value Ip (in milliequivalents 

of active oxygen) is a measure the amount of peroxide contained in 1000 grams of the 

substance.   

The peroxide value is the active oxygen weight present in oil of fat with a weight of 

1g (Horwitz et al., 1970). It therefore shows the extent of oxidation of oil and a 

pointer to the level of degradation of fats and oils (Okechalu et al., 2011). A newly 

refined oil is expected to possess a zero peroxide value.Cheman and Wanhussin 

(1998) stated that a good quality vegetable oil should have a peroxide value (PV) 

lower than 2 meq/kg. A reduction in peroxide value during frying Duve and White  

(1991) has been observed by many researchers (Vieira and Regitano-D‟Arce, 1999, 

Zhang and Addis (1992).  

However, others ( (Jaswir et al., 2000);(Tan and Man, 1999) have confirmed a rise in  
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PV of oil as a result of frying. Some researchers have observed an early rapid increase 

in the peroxide value from day 0-1 after which the rate slowed down throughout the 

frying time (Abdulkarim et al., 2007). Peroxide value as a single parameter is not a 

appropriate parameter to evaluate the extent of frying oil deterioration. A rise in the  

PV during frying period is as a result rapid formation of peroxides due to oxidation. 

However, peroxides have been reported to be unstable under deep frying conditions. 

As oil deterioration endures, the hydroperoxides degrades to carbonyl and aldehyde 

compounds causing the peroxide value to decrease (Shahidi and Wanasundara, 2002). 

Augustin and Berry (1983), states that hydroperoxides, formed from primary 

oxidation, react to form secondary products such as aldehydic compounds which are 

measured by the anisidine test.  

2.7 Fatty Acid  

Triglyceride is the form in which fatty acid (the main food fat form) occurs in food. 

The classification of fatty acid which is mainly based on their state of saturation, is 

not enough to determine the health implications of the fatty acid group however, 

knowing the function of each fatty acid is essential in health studies. Due to this, fatty 

acids would be explained in this order: polyunsaturated, monounsaturated, saturated, 

cis and trans.  Fatty acids are consumed as a part of foods that consist of other 

nutrients and compounds; these have additive as well as synergistic effects on health 

and relate in complex ways that are difficult to outline.   

2.7.1 Fatty Acid Classification System  

Structures of fatty acids differ considerably by the length of hydrocarbon chain and 

degree of saturation. Although the length of carbon chain can differ by 2 to 40 

carbons, most dietary fatty acids consist of 12 to 22 carbons (O Keefe, 2002). In the 
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grouping of fatty acids, one to six carbons are short chain and medium chain has 

between eight to twelve carbon chains.  

Though hydrocarbon chain length is an essential determining factor, the function of 

fatty acids is mostly classified based on whether there is no double bond (SFA), a 

double bond (MUFA) or more double bonds (PUFA) in the carbon chain of the fatty 

acid, also whether the double bond is in Cis or Trans configuration. Furthermore, the 

position of the first double bond counting from the fatty acid methyl end, creating n-3 

and n-6 fatty acids is also a basis for the classification of PUFAs. In n-3s, the third 

carbon is where the first double bond is positioned, of the chain of fatty acid from the 

methyl end whiles the first double bond in the n-6s is positioned on the sixth carbon in 

the chain of fatty acid (Ratnayake and Zehaluk, 2005). Chain length differences and 

saturation rate determines the performance of oil in food and its function in the 

individual and the effect on human health and dangers of developing disease.  

2.7.2 Impacts on Health  

Specific fatty acids have distinctive implications on health because there is a structural 

variation in every fatty acid. It is always difficult to outline the effects of every fatty 

acid in the occurrence of diseases because chronic diseases take several years to 

develop and is the sum up of various lifestyle and genetic factors.   

This intricacy causes randomized well-ordered trials of nutritional interventions to be 

unfeasible, but these trials, in addition to observational, mechanistic and 

epidemiologic studies offer very good confirmation of the well-being consequences of 

dietary fat and specific fatty acids.  Due to the fact that individual who are in good 

health are more considered for the study, fatty acid consumption effect is not 

explained for those suffering from chronic disease. Although it has not been 
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established, individuals in good health can have disease risk issues (eg, obesity, high 

glucose and high low-density lipoprotein [LDL] cholesterol) which are affected by 

consumption specific fatty acid. Variation of recognised and developing risk factors, 

like chronic low-grade inflammation by dietary fatty acid intake can positively affect 

the increase of common diseases like cardiovascular disease, depression, diabetes,  

Alzheimer‟s and dementia. For instance, proof obtained from randomized clinical 

trials and observational studies gives conclusive confirmation that insufficient 

consumption of long-chain n-3 fatty acids results in high risk of sudden cardiac death 

(Mozaffarian, 2008). Aiming multiple risk issues by change of food, especially fatty 

acids, helps in improving the health of the public and achieving significant decreases 

in disease risk in individuals who are healthy.  

2.7.3 Need for Knowledge  

Fatty acids cannot be divided in broad groups (unsaturated and saturated) because 

specific fatty acids belonging to these groups have diverse effects on disease-causing 

risk and the health status. For instance, saturated fats like palmitic acid (16:0) and 

stearic acid (18:0) differs only in carbon chain length which is by two carbons, yet 

having differs effects on LDL cholesterol circulation (Nicolosi, 1997).  

Another instance is the variance between the position of the first double bond on the 

fatty acid carbon chain. The existence of the double bond on the third or sixth carbon 

(as in PUFA n-3 and PUFA n-6) makes a vital biological functional difference (eg, 

vasodilation vs vasoconstriction).  

Therefore, having a knowledge on the scope of data while defining specifics about 

different dietary fatty acids is vital. RDNs have the prospect and responsibility to 

convert research into practice for the general population.   
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CHAPTER THREE  

MATERIALS AND METHODS  

3.0 Materials Collection  

The experiment was analyzed at the Food Science and Technology Laboratory, 

KNUST - Kumasi and Ghana nuts Laboratory, Techiman. The chemicals used were of 

analytical grade. All the nine species of groundnut sample used in this project were 

obtained from the (CSIR-CRI) Council for Scientific and Industrial Research-Crop 

Research Institute, Fumesua – Ghana.  

3.1 Preparation of Sample  

The groundnut sample were sorted out to remove the unwholesome ones and stones 

from the lot. The samples were grinded into smaller particles and placed into zipped 

lock bags. All analysis were carried out in duplicates.   

3.2 Extraction of Oil  

The process was done using the Soxhlet extraction method. A total of 300g of each 

sample were extracted in smaller quantities of 60g. These were placed in a cheese 

cloth in the extraction chamber which was suspended below a condenser and above a 

flask containing the solvent petroleum ether. The flask was heated at a temperature of 

about 60◦C, the solvent evaporated and moved up into the condenser and in the 

condenser it was changed into a liquid that trickles into the extraction chamber 

containing the sample. The solvent surrounding the sample overflows and trickles 

back into the boiling flask at a certain level in the extraction chamber. The process 

continued for four (4) hours after which the oil was poured into an already weighed 

flask and left on the bench until the remaining solvent was evaporated. The weight of 

the flask and oil was taken and the percentage of lipid calculated.   



 

26  

3.3 Chemical Analysis  

The chemical composition was determined using the methods (AOAC, 1990).  

3.3.1 Saponification Value (SP#)   

Two (2) g of the oil was weighed into a 250 mL ground-neck conical flask and 25mL 

of alcoholic potassium hydroxide solution (0.5N) was added. The mixture was then 

heated gently under reflux on water bath for one (1) hour and titrated against 0.5N 

HCl, using phenolphthalein as indicator.  

SP# =   (B-S)     x       56.1      

Weight of sample (g)  

B: titre for blank.  

S: ml of HCl required to neutralize the KOH. (i.e. titre value).   

3.3.2 Iodine Value (I.V)  

Approximately 0.25 g of the oil was weighed into a 250 mL conical flask. 5 mL of 

chloroform and 5 mL of Wij‟s reagent (Iodine Mono-chloride Solution, Wijs Reagent: 

Dissolve 26.0 g of reagent grade iodine (I2) in 2 L of reagent grade glacial acetic acid, 

heating gently if necessary to hasten solution. Cool to room temperature) was added; 

the solution was retained in fume cupboard for 10mins. 5 mL of 10% potassium 

iodide and 20 mL of distilled water were added. The solution was stirred several times 

to mix and titrated to a colorless endpoint with 0.025 N sodium thiosulfate. The 

procedure was repeated but without the sample and recorded as blank.  

                                       (B - S)  x0.00317 x 0.001269  100  

              Iodine Value =   

                                                       Weight of Sample (g)   

B: ml of Na2S2O3 for blank                

S: ml of Na2S2O3 for sample  

1ml 0.025 Na2S2O3 = 0.00317g  
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3.3.3 Acid Value (AV)  

Five (5) g of the oil sample was weighed into a dried conical flask and 25 ml of 

absolute ethanol was added. Three (3) phenolphthalein indicator drops was added and 

heated at 65◦C for 10 minutes in a water bath with shaking, then cooled. The solution 

was titrated against 0.1 N KOH until there was an appearance of a pink color 

(endpoint). The acid value (AV) was calculated as follow:  

  

ml of KOH x N x 56 

AV =  = mg of KOH 

 Weight of Sample   

  

  

N = Normality of KOH  

3.3.4 Free Fatty Acid (FFA)  

Five (5) g of the sample of oil was weighed into a dried conical flask. 50 mL of 

neutralized alcohol was added and shaken vigorously until the sample was completely 

dissolved. Three (3) phenolphthalein drops was added to the solution titrated against 

0.5 M sodium hydroxide (NaOH) solution with constant swirling until the appearance 

of a first permanent pink colour.   

FFA= mL of NaOH x N x M  

  Weight of Sample  

N = Normality of NaOH M = 28.2, oleic acid for seed oils  

3.3.5 Peroxide Value (PV)  

Five (5) g of the oil sample was weighed into a 250 mL conical flask. 30 mL of glacial 

acetic acid - chloroform mixture (2:1) was added and shaken until it was completely 

dissolved, afterwards, 0.5 mL of saturated potassium iodide solution was also added, 
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stoppered and the contents swirled for some few minutes. 30 mL of distilled water 

was added immediately, stoppered and shaken vigorously to liberate the iodine from 

chloroform layer. About 1 mL of starch solution as an indicator was added to solution 

and titrated against 0.01 N sodium thiosulfate until the blue gray colour disappears in 

the aqueous layer. The above procedure was repeated but without the sample and 

recorded as blank.  

PV = (S - B) x N x 1000  

            Weight of Sample  

  

N = Normality of NaOH  

3.4 Fatty Acids Analysis using HPLC  

3.4.1 Sample Preparation  

300µl of each extract was sampled into a vial bottle, 2 ml hexane was added and 

capped. The solutions were gently swirled to ensure a uniform mixture. The vials were 

placed in the tray of the HPLC and noting the vial number, the HPLC instrument was 

run.  

3.4.2 Using of HPLC to run Sample  

The online mode icon on the desktop was opened and the sequence TGLS was loaded. 

The sequence table was modified depending on the number of samples, sample name 

and sample vial number. The modified sequence was run by clicking on the start 

button.  

3.4.3 Reading of Result and Data Analysis  

The offline mode icon on the desktop was opened and the data analysis was selected.  

The TGL SHEA was clicked on to show all sequence. The “sample run” was clicked 

to run the test. Double clicking the identified sample line of the sequence shows the 
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chromatogram. The peak and the area could be read on the chromatogram. The 

percentage (%) area corresponding to the identified peaks of the chromatogram were 

read and the data recorded.  

3.4.4. Data Analysis  

Statistical Package for Social Sciences (SPSS) and MS Excel was used for the data 

analysis and results were presented on graphs. Descriptive analysis was done and one 

way ANOVA was done to compare the mean between the nine new high in oil  

assertions.   
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CHAPTER FOUR  

RESULTS AND DISCUSSSION  

The groundnut accession has oil content ranged between 37 – 51%. The results of the 

physicochemical studies are discussed in the session below.  

4.1 Saponification Value  

The results on saponification number are presented in Figure 1. Sample G203 had the 

highest amount of saponification number, this was followed by sample G/C 209.  

Sample G/C 214 had the least saponification value.  

 

 G 30 G 203 G 80 G/C 209  G6 111  G 204 G 32 G/C 214  G/C 210 

  

0.00 

50.00 

100.00 

150.00 

200.00 

250.00 

Saponification value 



 

31  

Figure 1: Saponification Value of Samples  

At a level of significance of 0.05, statistical differences were found between the 

saponification value of all the samples (F=7.273; p<0.05). There were however some 

similarities in the samples studied. Homogenous test was conducted to establish the 

similarities in the samples. This is presented in the appendix.  

Homogenous test concludes that samples GC214, G32, G204, G30 and GC210 have 

similar characteristics. They are therefore likely to perform the same functions. Again 

samples G80, GC209 and G203 also perform the same functions. Sample G6 111 has 

the ability to perform functions of the two groups.  

Akihami et al (2008), reported that sarponifcation value of groundnut oil falls within 

the range of 188-196 mg KOH/g oil.   

The high saponification value showed oxidation and its decrease suggest the onset of 

oxidation (Nkafamiya et al., 2007). The high saponification value also showed the 

existence of larger amount of ester bonds, which suggests that there was unbroken fat 

molecules (Denniston et al., 2004). These properties make it useful in soap making 

industry. It is not attractive as a raw material because of its economic and nutritive 

implications.  

It can therefore be concluded that samples G80, GC209 and G203 are good for soap 

making. Sample GC214, G32, G204, G30 and GC210 are also good for soap making 

but their quality will not be the same as that of samples G80, GC209 and G203 base in 

their differences on sarponification values. On the other hand sample G6 111 can be 

used for soap making.  
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4.2 Acid Value  

The acid value of the various groundnut samples is presented in Figure 2. Samples 

G204 and GC210 had the highest amount of acid value. They are presented as 

0.49mgKOH/g. The least was sample GC209 with an amount of 0.19mgKOH/g.  

 

  

Figure 2: Acid Value of different Samples of Groundnut Oil.  

Statistical analysis conducted on the samples revealed that differences occurred in the 

acid value of the samples (F=10.073; p<0.05). Further analysis conducted indicated 

that no differences were found in samples GC209 and G30. Samples G80, G6 111,  

GC214, G203 and G32 were found to have similar attributes. Samples G204 and 

GC210 also exhibit similar characteristics.  

The acid value measures the degree at which lipase breaks down glycerides in the oil. 

Rancidity is followed by the formation of FFA and so acid value or FFA measure is 

used as a means of knowing the quality and edibility of oil (Onyeike and Oguike,  
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2003). Some suggestions show that fat nutritional value is subject to the quantity of 

the free fatty acid it forms (for example, the number of butyric acid in butter); and in 

the tropics where vegetable oils are the most available dietary lipid, it is necessary to 

certify that the content of the free fatty acid must be within 0.0 to 3.0 % (Bassir, 

1971).  

It can be concluded that samples G204 and GC210 would deteriorate faster than the 

other samples. The values obtained for the acid values are also within the limits set for 

quality oils. All oil samples are therefore of high quality.  

4.3 Free Fatty Acid  

Samples G204 and GC 210 recorded the highest content of free fatty acids. They 

recorded values of 0.23g and 0.2g respectively. The least amount of free fatty acid was 

recorded by sample G/C 209. The results again showed that samples G80, G6 111 and 

GC 214 all recorded 0.11g of free fatty acid content.  
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Figure 3: Free Fatty Acid of different Samples of Groundnut Oil  

Statistical analysis conclude that differences exist in the free fatty acid of the samples 

(F=31.937; p<0.05).  Table 3 shows the similarities which exist in the samples. The 

free fatty acids ranged from 0.05g to 0.23g. The free fatty acid of the oil is low. This 

indicates the stability of the products (Olaposi and Adunni, 2010). The presence of 

free fatty acid and other fatty materials in oil brings about the violent odour and taste 

in oil on long storage (Aluyor et al., 2009). Sample GC 209 is however the most 

stable sample among the samples presented.   

4.4 Peroxide Value  

The peroxide value of the groundnut oil samples are presented in figure 4. Sample 

G/C 214 reported the highest peroxide value of 5.09mEq/Kg. The least value was 

recorded by sample G6 111 with a value of 0.48mEq/Kg. Analysis of variance on the 

samples indicate that significant differences exist in the samples (F=274.406; p<0.05).   

The low peroxide value indicated slow oxidation of oils, according to (Demian, 1990). 

The peroxide formation is slow initially during an induction period that may differ 

from few weeks to several months according to the specific oil and temperature 

(Pearson, 1981). The peroxide value is an indicator of deterioration of fat (Olaposi and 

Adunni, 2010).  
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SAMPLES  

  

Figure 4: Peroxide Value of Groundnut Oil Samples  

4.5 Iodine Value  

Iodine value of samples is presented in figure 5. The highest amount of iodine content 

was recorded by sample GC210 with an amount of 46.18g/100ml and the least by G80 

with a value of 42.48g/100ml. The high iodine value designates  

dehydrogenation. It is a measure of unsaturation in lipid, which again controls the 

amount of flow. Decrease in iodine value designates lipid oxidation and this might be 

as a result of metallic ions present among other factors, which enhances oxidation 

after the formation of hydroperoxide (Márquez-Ruiz et al., 1995).  

Statistical analysis indicated that there were slight differences in the iodine value of 

samples studied (F=2.215; p>0.05). The samples presented can therefore be said to be 

devoid of contaminants such as metallic ions.  
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Figure 5: Iodine Value of Samples of Groundnut Oil  

4.6 Fatty Acid and Triglyceride profile of Nine High-in-Oil Groundnut Assertion  

The results revealed 24 different fatty acids in the different groundnut oil samples. 

Sample G210 contained 18 different triglycerides. Samples G214, G203, G6 111, G30 

and G80 also contained 17 different triglycerides. Samples G 204 and G209 had the 

least number of triglycerides. Each had 16 of them (see appendix).  

The triglycerides include DLG, LLL, OLL, PLL, MOL, MLP, MOM, LOO, LLS,  

POL_MOL, MOP, PLP, SLO, POP,  POO, PLS, SLS, PPP, SOO, POS, PSS, ALS,  

AOO, and SOS. Only samples G32 and G80 contained the triglycerides LLS. 

POL_MOO was also found in only sample G209. Again only sample G80 had SLS 

and AOO. PPP was also found in only sample G32.  
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Statistical analysis concluded that differences existed in the content of the 

triglycerides in all samples at a level of significance of 0.05. Post Hoc analysis reveals 

that some of the samples showed similarities in their content. All samples presented 

differences in the following triglycerides; DG, MLP, MOM, LLS, POL_MOO, PLP, 

SLO, PPP, SOO P2S and AAA.   

Some of the samples showed similarities in their triglycerides. G209 and G30 showed 

similarities in LLL. For OLL samples G204, G209 and G32 presented similarities in 

content. G30 and G210 also had similar content for PLL. For MOL the following 

samples were found to be similar G30 and G204, as well as G214, G6 111, G210 and  

G32. Sample G6 111 and G204 had similar content of LOO, the same was true for 

G203 and G209. Samples like G203, G30, G204, G210, G214 and G80 also had 

similar content of MOP. G214 and G203 had similar contents of POO. Groundnut oil 

sample G32 and G204 had similar content of PLS. G214 and G203 also had similar 

content of the triglycerides PLS and POP. Oil samples G6 111 and G210 also 

presented similar content of POP. Samples G203, G204 and G 214 also had similar 

content of POS and SOS.  

    

CHAPTER FIVE  

GENERAL CONCLUSION  

5.1 Conclusion  

The study worked on the nutritional and chemical composition of different varieties 

on groundnut. Results from the study concluded that the high saponification value of  

varieties G80, GC209 and G203 make them good for soap making. It can also be 

concluded that samples G204 and GC210 would deteriorate faster than the other 

samples. The existence of free fatty acid and other fatty materials in oil causes the bad 



 

38  

odour and taste in oil on prolonged storing. Sample GC 209 is expected to have an 

appealing odour since it has the lowest free fatty acid value. Variety GC210 is 

expected to deteriorate faster than the other varieties since it has the highest peroxide 

value. The low iodine values of the various varieties showed that they are free from 

contaminants. The fatty acid profile also revealed twenty-four different free 

acylglycerides among all samples studied. The values obtained for the acid values are 

also within the limits set for quality oils. All oil samples are therefore of high quality.  
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APPENDIX  

SAPONIFICATION VALUE  

  SAMPLE 

CODE  

N   Subset for alpha = 0.05  

  1  2  3  

GC 214   2  196.8850      
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G32  

G 204  

G 30  

GC 210 
Duncana  

G6 111  

G 80  

GC 209  

G 203 Sig.  

 2  200.1000    

202.8500  

203.7500  

205.0400  

  

 2  202.8500    

 2  203.7500    

 2  205.0400    

 2    215.6950  215.6950  

 2      219.9800  

 2      226.2150  

 2      229.7650  

   .261  .089  .067  

Means for groups in homogeneous subsets are displayed. a. 

Uses Harmonic Mean Sample Size = 2.000.  

  

ACID VALUE  

  SAMPLE 

CODE  

N   Subset for alpha = 0.05  

  1  2  3  

GC 209  

G 30  

G 80  

G6 111  

GC 214 
Duncana  

G 203 G32  

G 204 GC 

210  

Sig.  

 2  .1900      

 2  .2000      

 2  .2300  .2300    

 2  .2300  .2300    

 2  .2350  .2350    

 2  .2450  .2450    

 2    .3300    

 2      .4850  

 2      .4900  

   .355  .111  .926  

Means for groups in homogeneous subsets are displayed. a. 

Uses Harmonic Mean Sample Size = 2.000.  

  SAMPLE 

CODE  

N  Subset for alpha = 0.05   

  1  2  3  4  5  
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FREE FATTY ACID  

a. Uses Harmonic Mean Sample Size = 2.000.  

  

ANOVA  

   Sum of Squares  df  Mean  

Square  

F  Sig.  

DG  

Between  

Groups  

Within  

Groups  

Total  

12.068  8  1.508  578.936  .000  

.023  9  .003  
    

12.091  17        

LLL  

Between  

Groups  

Within  

Groups  

93.182  8  11.648  
14661.456  

  

.000  

  

.007  9  .001  

 Total  93.189  17        

OLL  

PLL  

MOL  

Between 

Groups  

Within  

Groups  

Total  

Between  

Groups  

Within  

Groups  

Total  

Between  

Groups  

440.478  8  55.060  
21926.458  

  

  

.000  

  

  

.000  

  

  

.000  

  

.023  9  .003  

440.501  17    

26.208  8  3.276  1946.164  

  

  
.015  9  .002  

26.223  17    

GC 209  

G 30  

G 80  

G6 111 Duncan

 GC 214  

a  G 203  

G32  

GC 210  

G 204 Sig.  

2  .0500          

2  .0750  .0750        

2    .1050  .1050      

2    .1100  .1100      

2    .1100  .1100      

2      .1300  

  

.1300    

2      .1600    

2          .2050  

2          .2350  

  .128  .056  .151  .075  .075  

Means for groups in homogeneous subsets are displayed.   
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Within  

Groups  

.068  8  .009  109.411  

  

.001  9  .000  

 Total  .069  17        

Between  

 445.827  8  55.728  477671.405  .000  

Groups  

 
Groups  

.001  9  .000    

MOM  

Total  

Between  

Groups  

Within  

Groups  

445.828  17        

.000  

  

25.895  8  3.237  58264.375  

  

.001  9  .000  

LOO  

LLS  

Total  

Between  

Groups  

Within  

Groups  

Total  

Between  

Groups  

Within  

Groups  

25.896  17        

.000  

  

  

.000  

  

64.682  8  8.085  103953.554  

  

  
.001  9  .000  

64.683  17    

3.707  8  .463  16683.200  

  

.000  9  .000  

POL_MOO   

Total  

Between  

Groups  

Within  

Groups  

3.708  17        

.000  

  

.032  8  .004  729.000  

  

.000  9  .000  

MOP  

Total  

Between  

Groups  

Within  

Groups  

.032  17        

.000  

  

34.710  8  4.339  18594.649  

  

.002  9  .000  

PLP  

Total  

Between  

Groups  

Within  

Groups  

34.712  17        

.000  

  

9.757  8  1.220  1844.830  

  

.006  9  .001  

SLO  Total  9.763  17        
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POO  Between  

Groups  

Within  

Groups  

Total  

Between  

Groups  

Within  

Groups  

Total  

Between  

Groups  

22.157  8  2.770  38348.038  

  

  

.000  

  

  

.000  

  

  

.000  

.001  9  .000  

22.157  17    

4.341  8  .543  3255.525  

  

  
.002  9  .000  

4.342  17    

7.185  8  .898  812.406  
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MLP  Within      

PLS  Within      

 .010  9  .001  

Groups  

 Total  7.195  17       
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POP  

Between  

Groups  

Within  

Groups  

.833  8  .104  
986.303  

  

.000  

  

.001  9  .000  

PPP  

Total  

Between  

Groups  

Within  

Groups  

.834  17        

.000  

  

1.392  8  .174  3481.000  

  

.000  9  .000  

SOO  

SLS  

Total  

Between  

Groups  

Within  

Groups  

Total  

Between  

Groups  

Within  

Groups  

1.393  17        

.000  

  

 .  

  

7.855  8  .982  5198.390  

  

  
.002  9  .000  

7.857  17    

.578  8  .072  .  

  

.000  9  .000  

POS  

Total  

Between  

Groups  

Within  

Groups  

.578  17        

.000  

  

2.173  8  .272  407.433  

  

.006  9  .001  

P2S  

Total  

Between  

Groups  

Within  

Groups  

2.179  17        

.000  

  

.476  8  .059  5351.625  

  

.000  9  .000  

AOO  

Total  

Between  

Groups  

Within  

Groups  

.476  17        

.000  

  

.528  8  .066  11881.000  

  

.000  9  .000  

ALS  

SOS  

Total  

Between  

Groups  

Within  

Groups  

Total  

Between  

.528  17        

.000  

  

  

.000  

4.780  8  .598  4136.779  

  

  
.001  9  .000  

4.782  17    
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Groups  

Within  

Groups  

Total  

1.521 

.002  

8  .190  

.000  

977.836  

9  
    

1.523  17        

  

    

Post Hoc Tests Homogeneous Subsets  

DG Duncan  

SAMPLES  

OF FATTY 

ACIDS  

N  Subset for alpha = 0.05   

1  2  3  4  5  6  7  8  

G6 111  

G214  

2  
3.000 

0  

  

  

3.370 

0  

  

  

  

  

  

  

  

  

  

  

  

  

2  

G32  

G30 106  

G209  

G80  

2  

2  

2  

2  

    3.550 

0  

      

  

  

4.8250  

  

  

  

  

  

      4.3650      

        4.7350    

        4.8250    

G203  2            4.8850  4.8850    

G204  2              4.9950    

G210  2                5.5900  

Sig.    1.000  1.000  1.000  1.000  .112  .270  .060  1.000  

Means for groups in homogeneous subsets are displayed. a. 

Uses Harmonic Mean Sample Size = 2.000.  

  

  

  

LLL Duncan  

SAMPLES  

OF  FATTY  

ACIDS  

N  Subset for alpha = 0.05  

1  2  3  4  5  6  7  8  

G6 111  2  
8.995 

0  

  

  

13.195 

0  

  

  

  

  

  

  

14.680 

0  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

G209  2  

G30 106  2  

2  

  13.250       

 0     

G32    

  

  

  

13.7450  

  

  

  

  

  
G204  2  
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2       

G210        15.6250    

G214  2            15.8750      

G203  2    

  

  

  

  

  

  

  

1.000  

  

  

  

  

1.000  

16.2750  

  

1.000  

  

17.04 
G80  2  

      50  

Sig.  1.000  .083  1.000  1.000  1.000  

Means for groups in homogeneous subsets are displayed. a. 

Uses Harmonic Mean Sample Size = 2.000.  

     

OLL Duncan  

SAMPLE 

S  OF  

FATTY  

ACIDS  

N  Subset for alpha = 0.05  

1  2  3  4  5  6  7  

G204  2  2.2400              

G209  2  2.2650              

G32  2  2.3150              

G6 111  2    9.2050            

G30 106  2      11.8250          

G210  

G214  

2    

  

    12.1650  

  

    

  

  

  2      13.3450  

G203  

G80  

Sig.  

2    

  

.186  

      

  

1.000  

  13.6050  

  

1.000  

  

14.1350  

1.000  
2        

  1.000  1.000  1.000  

Means for groups in homogeneous subsets are displayed. a. 

Uses Harmonic Mean Sample Size = 2.000.  

  

  

  

PLL Duncan  

SAMPLES  

OF FATTY 

ACIDS  

N   Subset for alpha = 0.05   

1  2  3  4  5  6  

G209  2  .0000            

G32  2  .0000            

G204  2  .0000            

G6 111  2    1.3450          

G30 106  2      2.2350        

G210  2      2.2850        

G214  

G203  

2  

2  

      2.6500  

  

    

        2.8500  

G80  2            2.9500  
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Sig.    1.000  1.000  .254  1.000  1.000  1.000  

Means for groups in homogeneous subsets are displayed. a. 

Uses Harmonic Mean Sample Size = 2.000.  

     

MOL  

Duncan  

SAMPLES  

OF FATTY 

ACIDS  

N   Subset for alpha = 0.05   

1  2  3  4  5  6  

G80  2  .0000            

G209  2    .1150          

G30 106  2      .1450        

G204  2      .1450        

G214  2      .1650  .1650      

G6 111  2        .1750  .1750    

G203  

G210  

2  

2  

        

  

.1900    

.2100          

G32  

Sig.  

2  

  

        

.286  

  .2150 

.585  1.000  1.000  .058  .123  

Means for groups in homogeneous subsets are displayed. a. 

Uses Harmonic Mean Sample Size = 2.000.  

  

  

  

LOO  

Duncan  

SAMPLES OF  

FATTY  

ACIDS  

N  Subset for alpha = 0.05   

1  2  3  4  5  6  7  

G210  2  1.2150              

G6 111  2    1.2800            

G204  2    1.2800            

G30 106  2      1.3250          

G214  

G203  

G209  

G32  

G80  

Sig.  

2    

  

  

  

  

1.000  

  

  

  

  

1.3750  

  

  

  

  

1.000  

  

1.395 

0  

  

  

  

1.4650  

  

1.000  

  

   

2  

2  
    1.405   

  0   

2  

2  

  

        

      7.3700 

1.000  1.000  1.000  .286  
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Means for groups in homogeneous subsets are displayed. a. 

Uses Harmonic Mean Sample Size = 2.000.  

     



Duncan  

56  

LLS  

SAMPLES OF FATTY  

ACIDS  

N   Subset for alpha = 0.05  

1  2  3  

G209   2  .0000      

G210   2  .0000      

G214   2  .0000      

G203   2  .0000      

G6 111   2  .0000      

G30 106  

G204  

G32  

G80  

Sig.  

 2  .0000      

  

  

1.4550  

1.000  

  

2  

2  

2  

.0000  

  

  

.2200  

  
  

1.000  1.000  

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 2.000.  

  

  

POL_MOO  

Duncan  

SAMPLES OF FATTY  

ACIDS  

N   Subset for alpha = 0.05  

1  2  

G210   2  .0000    

G214   2  .0000    

G203   2  .0000    

G6 111   2  .0000    

G30 106   2  .0000    

G32   2  .0000    

G80  

G204  

 2  .0000    

  2  .0000    
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G209  

Sig.  

2    .1350  

1.000  
1.000  

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 2.000.  

     

MOP  

SAMPLES  

FATTY ACIDS  

OF  N  Subset for alpha = 0.05   

1  2  3  4  5  

G203   2  .1350          

G30 106   2  .1350          

G204   2  .1400          

G210   2  .1550  .1550        

G214   2  .1600  .1600        

G80  

G6 111  

G209  

G32  

Sig.  

 2    .1850      

  

2.7650  

  

1.000  

  

  

  

4.0750  

1.000  

2  

2  

2  

  

    .2400  

      

      

.164  .093  1.000  

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 2.000.  

  

  

  

PLS Duncan  

SAMPLES  OF  

FATTY ACIDS  

N   Subset for alpha = 0.05   

1  2  3  4  5  6  7  

G210  2  .5550              

G32  2    .6650            

G204  2    .7300            

G209  2      .8850          

G80  

G214  

2        1.5350    

1.8700  

  

  

  

2            



Duncan  
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G203  

G6 111 G30 

106  

Sig.  

2  

2  

2  

  

        1.9350  

  

  

.082  

  

2.0850  

  

1.000  

  

          

        2.1950 

1.000  1.000  .082  1.000  1.000  

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 2.000.  

     

POP  

SAMPLES  

OF  FATTY  

ACIDS  

N   Subset for alpha = 0.05    

1  2  3  4  5  6  7  

G32  2  .0000              

G80  2    .2300            

G214  2      .3350          

G203  2      .3500          

G204  2  

2  

2  

2  

2  

  

      .4550  

  

  

  

  

1.000  

    

  

.5500  

  

  

1.000  

  

G209  

G30 106  

G6 111  

G210  

Sig.  

      .4950  

  

  

        

        .7000  

.7200  

.083  
        

1.000  1.000  .178  1.000  

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 2.000.  

  

  

  

PPP Duncan  

SAMPLES OF FATTY  

ACIDS  

N   Subset for alpha = 0.05  

1  2  

G209   2  .0000    

G210   2  .0000    

G214   2  .0000    

G203   2  .0000    
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G6 111  

G30 106  

G80  

G204  

G32  

Sig.  

  

2  

2  

2  

2  

2  

.0000  

.0000  

.0000  

.0000  

  

  

  

  

  

.8850  

1.000  
1.000  

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 2.000.  

     

POS  

SAMPLES  OF  

FATTY ACIDS  

N   Subset for alpha = 0.05   

1  2  3  4  5  

G32   2  .0000          

G80   2  .0000          

G203   2    .6750        

G210   2    .7050  .7050      

G214   2    .7150  .7150      

G204  

G30 106  

G209  

G6 111  

Sig.  

 2      .7400  

  

  

  

.227  

    

  

  

1.0500  

1.000  

  

2  

2  

2  

    .8350  

.8500  

  
    

    

1.000  .172  .576  

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 2.000.  

  

  

  

  

P2S Duncan  

SAMPLES OF FATTY  

ACIDS  

N   Subset for alpha = 0.05  

1  2  3  
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G209   2  .0000      

G214   2  .0000      

G203   2  .0000      

G6 111  

G30 106  

G80  

G204  

G210  

G32  

Sig.  

 2  .0000      

  

  

  

  

.5150  

1.000  

  

2  

2  

2  

2  

2  

.0000  

.0000  

.0000  

  

  

  

  

.1450  

  
  

1.000  1.000  

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 2.000.  

     

AOO  

SAMPLES OF FATTY  

ACIDS  

N   Subset for alpha = 0.05  

1  2  

G209   2  .0000    

G210   2  .0000    

G214   2  .0000    

G203   2  .0000    

G6 111   2  .0000    

G30 106  

G32  

G204  

G80  

Sig.  

 2  .0000    

  

2  

2  

2  

.0000  

.0000  

  

  

  

.5450  

1.000  
1.000  

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 2.000.  

  

  

  



Duncan  
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ALS Duncan  

SAMPLES OF  

FATTY  

ACIDS  

N   Subset for alpha = 0.05    

1  2  3  4  5  6  

G209  2  .0000            

G210  2  .0000            

G32  2  .0000            

G80  

G203  

G204  

G214  

G30 106  

G6 111  

Sig.  

2    .2800        

  

  

  

.8250  

  

1.000  

  

2  

2  

2  

2  

2  

  

    .5750  

  

    

    .7400  

.7600  

  

  

        

        

        1.6700 

1.000  1.000  1.000  1.000  .130  

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 2.000.  

     

SOS  

SAMPLES OF  

FATTY  

ACIDS  

N   Subset for alpha = 0.05  

1  2  3  4  5  6  

G32   2  .0000            

G80   2  .0000            

G203   2    .3600          

G204   2    .3600          

G214  

G30 106  

G6 111  

G209  

G210  

Sig.  

  

2  

2  

2  

2  

2  

  .3850        

  

  

.7950  

  

1.000  

  

  

  

  

.8900  

1.000  

    .4300  

  

  

    .6150  

        

        

1.000  .120  1.000  1.000  

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 2.000.  

  


