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AllSTnACT 

Physico-chemical analysis of two grollnclnul' \ ' (Irj ~~ li cs SAMNUTlO (Improved variety). nnd 

Ogoja gr('Llldnut (Local breed) ,,,ere delermined, resuILs showed that the groundllut ('it 

contai'tod saponification value of 189.24 (!llgKorr/g) for SAMNUT 10, while the (oelll 

variety has 173.91 (mgKOHlg). SAMNUT 1 0 hil~ .IodiJ1e value of 37.05 (mgKOHlg), and fh e 

local pea nut has 2.79 (mgKOI-Vg). Acid. "n llJl:'~ or 0.01 (mgKOH/g) was determined fIll 

SAMNUT lO, and the local variety has 5.fi (IlH{KOl I/g).The peroxide value for SAMNllT I () 

was 3.38 (mmollkg), while the locnl vilriC' I!' 118S 2.2 (mmol/kg). Refractive inde'( fill 

.SAMNUT lO was 1.465 and the local vnriC' ly It(lS J .465. The result of the phys icn l 

charac~(~istics of both groundnut show IIwl S;\1\1N UT 10 has 7.37% moistUre content , while 

the . local variety has 5.5%. SAMNUT 10 b :1S viscosity of 54.6, and the local variety liftS 

viscqsity ,of 54.7. S.,AMNUT 10 has speci.fi c g l ~l "il\' 0 f 1. 116 while the local variety hns 1. J(l!'; . 

I 
The FO ' groundnut varieties can thus bp. consid ered ", a good source of oil for food :l11d 

I 
Industrial purposes, and could be classif .:d :IS ~l !lOll drying oil. 
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 Background of the Study 

Groundnut or Peanut (Arachis l<Jpogaea L.) as it is also called is a four-foliate legume 

with yellow sessile flowers and subterrane~lI1 [rvits. Native to South America. It originated 

between southem Bolivia and Northern Argentina from w}',~re it spread throughout the New 

World as Spanish explorers discovered its versatility. Today farmers in Asia and Africa also 

cultivate it. It is grown under a wiled range of environmental conditions in areas between 40 

degrees South :\.ll. 40 degrees north of the equator (CGIAR, 1997). 

The largest producers of groundnut are China and India, followed by sub-Saharan 

Africa countries and central and South J -nerica. Most of the crop is produced where average 

rainfal~ is 600 to 1,200mm and mean daily temperatures are more than 20 degrees 
I 

(F AO, 11994). Groundnut is a valuable cash crop for millions of small scale farmers in the 

semi-arid tropics. It generates employment on the farm and in marketing, transportation and 

processing groundnut is the 13th most important food crop of the world. It is the World's 4th 

most important source of edible oil and 3rd most important source of vegetable protein. 

Grounclnut seeds contain high quality edible oil (50%), easily digestible protein (25%) and 
I 

I 

carbohydrates (20%). In 2004, groundnut was grown on 24million hectares Worldwide with 

a total production of 36million metric tons. 

Groundnut is grown in nearly 100 counlri es. Major groundnut producers in the world 

are, China, India, Nigeria, USA, Indones ia alld Sudan (CGIAR, 1997). Developing countries 

accourtt for 96% of the global groundnut area :md 92% of the global production. Asia account 

for 58% of the global groundnut are,_ 'mel 67% of the groundnut production with an annual 

I' 
I 
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growth rate of ,.28% for area, 2.00% for production m d 0.71% for productivity (FAO, 

1994). 

Groundnut is a valuable source ofE, K ~md B vitamins (it is the richest plant source of 

thiamine (B1), and is also rich in niacin, which is low in cere8Is). Groundnut cakes, formed 

after the oil is extracted, are a high protein ~lJlil1la l feed. With proper processing, people also 

use the C8 -e to make products. Such as biscuits and baby food (CGIAR, 1997). 

1.1.1 Pea nut Production 

China leads in production of pemmts having a share of about 37.5% of overall world 

production, followed by India (roughly 19%) and Nigeria (roughly 11%) 

Top ten producers of peanuts (with sheII)-1 1 June 2008 

Table 1.1 Shows ground nut productioll ill tlte world 

Country Production (tones) 

China 13.090,000 

India 

Nigeria 

United State 

Indonesia 

Myanmar 

Argentina 

,'ietnam 

Sudan 

Chard 

, )d d 

Sourcc;F.A.OIW.H.O, (2008). 

6.600,000 

3,835,600 

1 Ji9G,728 

1,475 ,000 

1.000,000 

714,286 

490,000 

460,000 

450,000 

34,856,00'" 

I In Africa the softly hairy trailing annual crop with ribbed stems and round or kidney 

shaped leaver 5 angled (vegetabl.... in so uth East Asia. Groundnut fruit is spherical or 

cylindrical in nature. It is fast growing, quick maturing and tolerate the summer heat and rain. 

The s~eds are smooth, brownish black, creamy white or pale biscuits the margin only 

defoftT ; a the apex varying in length 5-15 and are not eaten raw but are cooked. In Nigeria 
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and in the Northern part of the country where mallY varieties are grown, seed are sown from 

ni.i.;l·march to mid-may in manure pits and again sown last September to mid -December .It is 

largely produced in this part of the country compare to the eastern and westerns part because 

ofless rainfall in the area Nigeria is a m~ior producer of groUndnut for 25% of world export. 

In 2004 the country had 3500 hectares cultivated and production of 2750 tones. Groundnut 

accounted for 70% of total Nigeria export prior to petroleum oil boom Groundnut is widely 

co sumed in Nigeria as roasted or boiled nuts in the western and southern part of the country 

Homogenization of the nuts is a process carried out in the northern parts. Groundnut roasting 

leads to reduction in insoluble dietary fiber (I D F) and total dietary fibre (I D F). Roasting 

also enhances the flavors and the taste of the food in infant formulation It also said that 

roasting leads to improved digestib, .. r:v and reduction in formulate food 

1.2 CI:ultivation and Harvesting of Gt'olllldnut 

Peanut ; ~ a self-pollinating, indeterminate, annv I herbaceous legume. Natural cross 

poUiPallon occurs at rate of less than 1 % to greater than 6% due to atypical flowers or action 

of b~es (Coffiet et al, 1989). Eight to 14days nOer pollination, aerial pegs will grow 2 to 3 

inc~ into the ~ oil and then turn to a horizontal orientation to mature into a peanut pod. Pods 

reacl;1 maximum size after 2 to 3 weeks in the soi I, maximum oil content in 6 to 7 weeks, and 

maximum protein content after 5 to weeks. The peanu~ pod matures after 7 to 9 weeks in 

the ~vl ' : w.hich is indicated by maximum levels of protein, oil dry matter and presence of 

darkened veining and brown splotching inside the pod peanut usually require a maximum of 

100 to 150 days from planting to maturity depending on the variety planted (Putnam et ai, 

1991). 
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1.2.1 Environmental Requirement 

A Climate 

Temperature is the major limiting factor [or peanut yield, since a minimum of 3,000 

growing degre·' days (with a base of 10°C) is required fc: proper growth and development A 

peanut crop will not reach optimum maturity for a marketable yield to justify commercial 

prodpction in areas with fewer heat units during the growing season. 

R Soil 

Soil for peanut production should be a light- colored, light textured with good 

drainage, and moderately low amoill'.ts of organic matter. Such soil is preferred since it is 

usually loose and friable, permitting easier penetration of roots and pegs better percolation of 

rainfall, and easier harvesting. 

Organic matter should be maintained at a level of 1 to 2% to improve water - holding 

capa,tity of the soil and supply plant nutrients. Peanut grows best in slightly acidic soils with 
i 
i 

a PH of 6 to 6.5 but a range of 5.5 to 7.0 is acceptable. Saline soils are not suitable since 

peatiut has a very low salt tolerance (Weiss, 1983). 

1.2.2 Harvesting 

The groundnut plants are annually harvested by being pulled or dug up. This is 

usually called ''Lifting''. The optimum time rOf harvesting is when most pods have a veined 

surface, ,seed coats are colored and 75% of pods show darkening on the inner surface of the 
~ 

hull (Patee and Young, 1982). 

1.2.3 Stripping 

This is the process of removing groundnuts in-shell from the haulm after lifting and 

usually drying. This is nonnally done by hand Mel is a t clious and time consuming operation. 

Theipods are removed by picking or flaili ng. 

4 



1.2.4 Gl'oulldnut pest and disease 

0anuts are attacked by: Ihe bean leaf roller (Lamprosema indicata). Leaf l11ine"l 

(stornopteryx subsectvella), long-horned gl ~ l . sh(l pper (Atractomorpha, piflacil1a). June 

beetles (Leucopholisirrora/a), and tiger mo th calerpillar (Dasychira mendosa) among olhel s 

Mould (Aspergillus flavours) can atlnci.; grollllllllul. leading to aflatoxin contamination. i r the 

nut are not dried sufficiently. Aflato:" ill ill P":lll1ll s is a serious problems .The peall\lt ~ ('(111 

become infected either before or after han·est. once they are infected, there is no " 'ay tl1 <1 1 th t~ 

aOactoxin can be removed and the peanut b em lllE'S dangerous for consumption if the pe,l1ltlt 

I .. r .'~ ,~ from the disease at harvest , correct c1~ ing cnn prevent later infection .some anDlo ' in 

infection can be visible to the eye as mould . hili ill other cases it cannot be seen. Labol;ll (11\ 

tests need to be carried out to confirm Ihe p1eSt'll ce of aflatoxin. The recommended moisturE:' 

level should be less than 10 percent. 

Blanching is a process th:11 cle<; t 1'1) ,' " Pll l.\·mes (biological compound tlwt fll e 

re:'l "'Insible for deterioration alld olT n<1yors ill Illod Cl ner harvest). While retaining [he co kll 

and most of the nutritional value. II is \£' I \' ~ illlpl e process and basically invoh'es til t' 

immersion of lie foodstuff in boiling \\ atel nl ,; Ieam '~)r a very short time, followed by I;] pid 

cooling by plunging in very cold waler. 

1.2.4.1 What are aflatoxins 

Aflatoxin are one of the most potent 10\ ic substances that occur naturally (present ill 

au, soil and w'Iter). These are a gro up 01' ( I nscl~ ' related mycotoxins produced by fllll gi 

asperg: i1 us 1 avus and aspergills parasili cll S, AOatoxicosis is poisoning that result fr 'l ll1 

ingestion of aflatoxins in contaminated rood 01 reed Aflatoxin poisoning is reported frolll 811 

parts of the vorld in almost all (,omes li f' ,11)d non domestic animals like cattle. horse". 

rabbits, and other non primates. AOal ll.\ ill is also reported in humans in many parIs or th E.' 



world (Bommakanti and Waliyar, 20(8). I'- n 8 ( ~) '\ i Il S hare become the subject of concern in 

ariculture as well as in animal and hUllwn hC',lilil 0 11 a global scale. A very small amount nf , 

aflatoxin in feed (lO-20parts per billions) c<ln produce total li ver cancer in young animals. 

Aflatoxin contamination is a serious C]u a l j t ~ · prnh1cll1 ill groundnut (Venkataramani. 2002). 

l\f1atoxin contamination is widespread ill grollllc! nut - based food and feed drai n ill 

Indians farmers traders and consumers M e /l n l :l\\ nre of the risks associated \vith afl ato'\ ill , 

contamination in food and feeds. Lo,\ - 1'1).<:; 1 technologies that can reduce anato. ill 

contamination at source have been de\"elnpn l J hi e; ill' ol\'ed pre - harvest contro l through 

cultivation of aflatoxin resistant groUl Intlt CII II i \ ;1 1 S. I1 lld post - harvest control by impro red 

post - harvest processing of grollndllut crop. In ,\( ldi tion, an integrated crop managemellt 

package was developed by combining cll itura l 1)1 actices and use of inorganic, organic and 

biocontrol agents, to increase groundnut prodll f." li \·jty ,1' U LO reduce aflatoxin contamination. 

These methods need to be implemen(f;d 11 lJ"()lIg IJ ,in fanner- participatory approach ill 

groundnut - growing cowltries in the "orld (I( ' J? ISA r. 2(06). 

• Aflatoxins are toxic metaboli c su il <; I !l Il ( cs produced by certain toxigenic straine; pr 

Aspergillus jlavus and A. P {fJ f.7S ifi! ·/I \ f1.1I1gi gro "jng in various feed and rond 

commodities. 

• They are the most potent ;l'~patoc<m' i ll ()ger s among all the known natu ml (I nti 

synthetic compounds. 

• Historically, the most fat al effect or (l I1 (1 l o"\ il1 ,yas the report of heavy loss of tu rkey 

poults in the UK, where more than to.()()() Young turkeys died in 1960. 

• The disorder was then tentatiY ely named CIS Turkey-X-Disease. In turkey birds. th is 

disease was characterized by loss or nppcti le. lethargy and a weakness of the " in!:,-s 

fo llowed by death within a ,\ eek n ( so. 



• The fact' ., for the disease was kno\YIl to be ir rporation of Brazilian grollndnut 

metal into the rations of Ii vestock and poultry. 

• The meal was examined fo- several possible causes and finally it was fOlmd to be 

contan11I1ated with Aspergi/lus flavus . 

• The toxic principle was isolated from the contaminated groundnut meal and named as 

"aflatoxIP" where A stands for Aspergillus, Oa for flavus and toxin for poison. 

• 'Thus aflatoxin was established as the cause of'Iurkey-X-Disease. Difurano coumarin 

compounds designated as afbtoxins hHe been discovered since then. 

• A very small amount of aflatoxin in feed (10-20 ppb) can produce fatal liver cancer in 

young animals. 

• Aflatoxins have also been implicated in human diseases. 

• The amount, kind and composition of anatoxin produced vary with the substrate. 

environment, and the strain of Asperg illus of A spergillus jlavus (and consequently the 

production of aflatoxins). 

• Aflatoxin contamination is a serious quality problem in groundnut. 

• High aflatoxin load in HPS-grade kemels and deoiled cake has seriously jeopardi7ed 

our export earnings. 

• Thus, aflatoxins have become the subject of concern in agriculture, as well as III 

animal and human health on a global scale. 

1.2.4.2 Toxic Ef ects of Aflatoxills 

• Aflatoxins are carcinogenic (cancer-producing) and mutagenic (having power Lo 

produce mutation) in their biolog>:a[ ac ti vit y. 
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• 

• 

The LD50 values (the dose required 10 kill 50% of the treated animals) for ducklings 

,"ere 18.2, 84.8, 392 and 172.5 Mg of Bl, B2, G1 and G2, respectively, indicating 

that aflatoxin Bl is most toxic. 

Liver is the organ principally 3ffected , in which the toxins induce malignant hepato-

cellular carcinomas. 

• However, in a few instances tUll10rs of other organs, especially the kidney, are 

associated with aflatoxins. 

• A total dose of3.6-10 mg of aDatox in was found to induce hepato-cellular carcinomas 

in Fischer rats with a frequency of 100'%. 

• Aflatoxins were also implicated in an outbreak of hepatitis in India in 1974 in tribal 

areas coycring more than 200 vi ll ages of Rajasth8 and Gujarat. The outbreak lasted 

for about 2 months and was confined (0 the population whose staple food was maize, 

which was found to be c( ' taminated heavily with A. Flavus. Analysis of the 

contaminated samples revealed tl1<lt affected people might have consumed between 2 

and 6 mg of aflatoxin daily over a peri od of few weeks. 

• It has a . .J U been reported that in Indian childrer .1 ere exists a condition commonl y 

known as Indian Childhood Cirrhosis due to the consumption of groundnut 

contaminated with aflatoxin. The di se[lse is known to be predominant in early stages 

of child growth (at the age of 3 years) affecting the liver cells, causing degenerati on. 

fibrosis and hepatomegaly and in adv(lIlced stages p[()!'eeds to jaundice, ascites and 

hC'patic coma It has been reporled that cirrhosis occurs not only in India but all over 

the world, especially in the tropical coullt ries. 
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1.2.4.3 Control of Aflatoxins 

• In Vle", of the known hepatotoxic properties of atlatoxins, their widespread 

occurrence during cultivation, harvest, drying, storage . and transit of groundnut and 

also loss of BPS (Hand picked selected) export markets, immediate attention and 

efforts are needed towards achieving effective control measures. 

• lbree basic approaches of prevention, removal and detoxification seem to be 

promising for atlatoxin control. Of these, prevention is considered to be the best. 

1.2.5 Drying and Storage 

The two most important operations in handling peanut after harvest are cleaning and 

drying to safe moisture content (5 to 10%). Pods should be kept dry and protected against 

infes~ion from insects or rodents as well as [rom loss of natural color and flavor, and 
, 

preveqtion of the development of off-flavors and rancidity. 
I 

1.2.6 ; Groundnut Oil Extraction 

Oil contains high amounts of energy and fat - soluble vitamins (A, D, E and K) and 

essential fatty aci ds. The oil content of the kernels is betl' ;en 45% and 55%. 

The peanuts are prepared for the oil extraction process by being shelled and cleaned. Oil 

produytion requires some types of press with which to extract the oil from the groundnuts and 

filtering equipment. Practical action ,IS developed a simple manual screw press that would 

be suitable for extracting oil from peanuts, (IS well as many other agricultural crops. There are 

quite a number If presses of very similar design, they are simple to make, except for the 

screw w'lich would have to be machined. 

1.3 ~es of Groundnut 
I 

Altho "~.'L groundnuts comes m many varieties which includes, the following. 

Runners, Verginia, Spanish and Valencia. Each of the groundnut types is distinctive in size, 
j 
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flavour and nutritional composition within each basic types of groundnut there are several 

varieties for seed and production purposes. Each variety contains a distinct characteristic 

which allows a producer to select the product that is best suited for its region and market. 

1.3.1 Runner 

Runners have become the dominant types due to the introduction in the early 1970s or 

a new runner variety, the florunner which was responsible for a spectacular increase in 

groundnut yields. Runner have rapidly gained wide acceptance because of the alternative 

uniform kernel size. Fifty-four perc.:.:Jt of the runners grown are used for butter; runners are 

grown mainly in Georgia, Alabama Florida, Texas and Oklahoma 

1.3.2 Vergin;'> 

Verginias have the largest kernels and account for most of the groundnuts roasted and 

processed in the shell. When shelled, the larger kernels are sold as snack groundnuts. 

VirgWias are mainly grown in VirgiIlla north coastline. 

1.3.3 ! Spanish 

Spanish -- type groundnuts have small er kemels c( "ered with a reddish - brown skin. 

They ! e used predominantly in peanuts candies, with significant quantities used for snack 

nuts :[md peanut butter. They have a higher oil content than the other types of grOlmdnuts 

which is ad, II t ageous when crushing [or oil. The) are primary grown in Oklahom and 

Texas. 

1.3.4 Valencia 

Valencia usually has three or more small kernels to a pod and is covered in a bright ­

red skin. They are very sweet groundnut and (Ire usually roasted and sold in the shell they are 

also excellent for fresh used as boiled growldnuts. New Mexico is the primary producer of 

Vale*cia groundnut. 

10 



1.4 Types of Groundnut in Nir ~ria 

According to Anyasor et al, (2009). The following groundnut varieties are found from 

three geographical zones in Nigeria. Northern, Eastern and Western, and they are as follows: 

Boro red, BOlO light, Mokwa, Ela, Campala , GutcL Also, 'the following are ground nut 

varieties that are available in Institute for Agricultural Research,(IAR).Amadu Bello 

University Zaria; SAM NUT 10, AM NUT 22, and SAM NUT 23. The following ground 

nut varieties are also available in Minna Nig,~r State: Ogoja, Kampala and Gwari ground J1I1L 

1.5 r ses of Groundnut 

All parts of peanut plant can be used. The peanut grown primarily for hllman 

consumptior 'las several uses as wftole seeos 0 1 is processed to make peanut butter, oil and 

other products. A pound of peanut is high in foc.d energy and provides approximately the 

same energy value as 2 pounds of beef, 1. 5 pounds of cheddar cheese, 9 pints of milk or 36 

med' •• size eggs (Woodroof, 1983). 

The following are the various ways "vhich groundnut can be consumed 

A. As food Product 

1. As a source of edible oil 

ii. For peanut butter production 

iii. Salted and shelled peanut 

IV. Candy. 

[~ Non-food products (Application industries) 

L Soap making 

2,. Medicine (Pharmaceutical products) 

3l Cosmetics products 

4~ Lubricants (Emulsion for in cticides) 
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1.6 Statement of the problem 

With the increasing demand of ground nut and ground-nut product generally, there is 

need to classify the oil extracted from the various groundnut varieties available in Nigeria. A 

good idea of the physico-chemical properties of the extracted oil from groundnut will 

enhance the maximization of the great potentials in groundnut to the industrialist and as food 

product. 

1.7 Objectives of the Study 

Edible oils from plants source are of important interest in various food and application 

industries, they provide characteristic flavo urs and textures to foods as integral diet 

components (Odoemelam, 2005) and as a source of oleo chemicals (Morrison et aI, 1995). 

Ole chemicals are completely, biodegradable (Kj(]j and Ahmad, 1986) and so could replace a 

number of petro- chemicals. 

I Hence the objectives of this study are to determine the physico-chemical properties of 

se' ected groundnut varieties. 

The s~ecific objectives are as follows: 

1. To de· rmine the chemical properties of the se eted groundnut varieties. 

11. To determine the physical properties of the groundnut oil. 

1.8 Justification of the project 

In Nigeria, the major source of edible oil are groundnut (Arachis hypogaea L.) and oil 

palm $lacis guineesis) oil quality and its stability are therefore very important for food and 

application indllitries, thus this study investigate the physical and chemical properties of 

selecte,d groundnut (Peanut) varieties, wilh fhe view of evaluating the industrial (food and 

applic~tion) suitability. 
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1.9 Scope of the Project 

This project is limited to determination of the physico-chemical properties of selected 

groundnut varieties. 
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CHArTER TWO 

z.o. LITERATURE REVIEW 

2.1 Introd. ~tion 

Drying is used to removed water from food for two reasons; to prevent (or inhibit) 

micro-organism and hence preserve the food and 10 reduce the weight and bulk of the food 

for eq~, <1nsport and storage. When carried out correctly, the nutritional quality, colour and 

texture of rehydrated food are slightly less 1han fresh food but, for most people this has only 

minor nutritional significance as dried foods fonn one component in the diet however, i r 

drying is carried out incorrectly, there is a greater loss of nutritional eating and industrial 

applicability qualities and more seriously a risk of microbial spoilage and possibly even food 

poisonl 19 (Pearson, 1981). 

z. Moisture Content Requh'emellt 

: Harvesting is normally followed by mechanical drying. Moisture in groundnuts is 

usually kept below 12% to prevent aflatoxin moulds from growing. This low moisture 

content is difficult to achieve under field c.onditions without over drying vines, and stems 

which !educes efficiency (Less foreign material is separated from the pods) on-farm dryers 

usU[' V cO-9-Sist of either storage trainers with air channels along the floor or storage bin with 
. ) 

air vents. Fan below heated air (approximately 35°c (95°F» . Though the air channels and up 

through groundt:.uts. Groundnuts are dried to moisture v roughly 7 to 10 percent before 

roasting. 

14 
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2.3 Drying Methods 

Drying can be carried out using hot air or less commonly, hot metal pans (Atiku, 

2004). However, drying can be carries out through the followIng methods. Sun drying, solar 

drying, roasting and oven drying. 

2.3.1 Sun Drying 

Drying done m open sunlight is weathers, temperature and relative humidity 

dept.,l.dent. Sun drying may be successful in a hot, dry climate. What would take 6 to 10 hrs 

to dry using another method take 3 to 5 days in sun drying. The groundnut moved into a 

shade to complete the drying. When its two-third dry. 

2.3.2 Solar Drying 

Solar drying is popular with .?;encies "lid research stations and it is a modification of 

sun drying in which sun rays are collected inside a specially designed unit in adequate 

ventilhtion for l-moval of moisture air. The temperature :.\ the unit is usually 20 to 30 degress 

highet than in open sunlight, which result ill a shorter drying time, solar drying, have many 

advantages over sun drying. Lack of control over 1he weather is the main problem with both 

methods. 

2.3.3 Oven drying 

TJ:lls is usually a good choice of onl~' 2() to 40 kg of produce is to be dried at a time on 

a smaldcare drying. Disadvantages are the cost of the energy and having the oven on 

constantly. Oven drying takes 2 or 3 times IOllger than a dehydrator. The groundnut must be 

turned occ~lu)'h11 to assure even drying by shifting tbl. .rays every half hour. 

2.3.4 1 Roasting 

Roasting impacts the typical flavor many people associated with groundnuts. During 

roastmg, amino acid and carbohydrates react to produce a tetrahydrofuran derivative. 
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Roasting also dries the groundnuts further and causes them turn brown as groundnut oil 

causes their tum brown as ground nut oil stains the groundnut cell. Following roasting. 

grot. 10nuts are prepared for packaging or for further processing into comedies or peanut 

butter and groundnut oil (Anyasor et aI, 2(09). Roasting reduces the moisture content, 

develops a pleasant flavour and makes the product more acceptable for consumption. 

However, it is important to note that excessi ve heating during roasting lowers the nutritional 

quality of proteins (Atiku, 2004). Gl mdnuts (lre roasted at 425°F (2IS°C) for 40-60 minutes 

on trays in an oven and turned frequently for even roasting (Atasie et ai, 2009). 

2.4 Importance of dl'Ying 

In food processing, the importance of d\y ing can not be neglected (Grosso et ai, 

1999). Hence t ' e reason for drying .')undnut before further processing are as follows; 

1. To inhibit (or prevent) micro-organism 

11. To preserve the groundnut and to reduce the weight and bulk mess 

1ll. To develop a pleasant flavor 

IV. To prevent molding and reduces slaling and rancidity. 

v. To maintain the natural nutritional qualities of the groundnut while making 

processing faster and easier (Atiku, 2004). 

2.5 broundnut processing 

2.5.1 Conditions (01' processing 

For optimum roasting of groundnut of good quality, the processing condition based on 

, Experimental fmdings and test carried out should be observed. 

(i) Roasting groundnut should stir continuously to prevent burning. 
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(ii) The average charring temperature should maintain between 170°C - 120°C for 45 

minutes for a maximum roasting. 

The use of war ' I water sugar should be (lpplied becau:, ' it hasting roasting and there by 

prevent boiling or soaking of seeds. 

2.5.2 Traditional Processing Method 

Locall) ,he roasting of groundnut and its products (raw or fried cake) is an important 

source of income for women in rural areas or Nigeria and Africa as a whole. Though there 

may be regional variation in processin[: grollndnut, it is almost the same (Khan and Hanna, 

1983). Groundnuts are harvested manually. Harvested groundnut kernels are soaked in water 

with 4% salt (NaCl) for 12hrs. The soaked kemels are dried and roasted with sand. Roasted 

groundnut kernels are packed. 

2.6 Groundnut oil 

. Peanut oil (known also as arachis oi l, groundnut oil, or earthnut oil) is the expressed 

oil fro~ the seeds of peanuts (Arachis hypogaea L) 

It is a nondrying vegetable oil (defined as oils whose iodine values (IV) are< 125), 

(Cox and Pearson 1962). And has a high proportion of unsaturated fatty acids, oleic acid 

(50 - ~5%) and limoleic acid (I8 - 30%). stearic, arachis behenic, and lignoceric acids 

account for 10 -20% of the total fatty acids (Hilditch and Williams, 1964). Arachidic acid is 

the ch:ar~teristic component of peanut oil and was the basis for the Bellier, evers, 

eversbellier, and renard test that were used berore the dev"lopment of gas chromatography 

(Jacobs, 1973). 

Peanut ( I is used mainly for edible purposes . the preparation of shortenings, 

margarines, and mayoniaise, as cooking and frying oil IIld as a salad oil. A non edible use of 

i 

peanu~ oil is as a diesel fuel in specifically modi {j er "llgines ( Robbelen et al, 1982) but it is 
! . 

more 6xpensive than conventional no. 2 diesel f 't~ 1 and has the added drawbacks of lower 
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heating value, greater surface tension, greater viscosity, and greater density (Goodrum (llld 

l.,j, 

Law, 199 ".. ) . 

2.7 Physico-chemical Properties of Grolllldnut. 

Several researchers and research institute have done a great work on the physico-

chemical properties of groundnut, for this stuuy several important and relevant literatures 

were studied. 

2.7.1 

The following are the basic charact<:;ristics for most fats and oils: 

l. Iodine value 

2. Saponification value 

3. Specific gravity • I 

4:. Acid value 

51. Free fatty acid 
I. I, 

6i. Refractive index 

7 Peroxide value 

Iodine \ a ue: 
I 

• I I 

llhe iodine value of oil is related to its i ll stauration. It is a measure of unsaturated acid 
I 
I 

present. fhe:test measures the amou ... of iodine that can be absorbed by the acid. One major 
I . 

propertY10fun;aturated compounds is the'presence of double bonds and the ability to undergo 
I 

addition lreaction especially with halogens. '],lJe higher the iodine value, the greater the 

instauratlon and the greater the liquidity. 

2.7.2 S~ponification value: 
I 

1* this process, ester is saponified and then back-titrated to determine the mean 

. mOleculrl ~eight of the glycerol molecules, Reid measure of the mean molecular weight of 

fatty aci present in the fat/oil. This is a~s~ the hydrolysis of triglycerides into glycerol find 

_ potassi1 dalts of fatty acids, using a solution of potassiwn hydroxide on alcohol; 

, I 
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saponification value gives the actual amount of alkali required by a fat/oil. The lower the 

molecular weight, the greater the specificat ion va lue. 

2.7.3 Refractive index: 

This is measured by the angle through which light is bent when passing through a thin 

fill1l of melted fat. The index of each fat f"a ll s within a narrow range and can be used in 

~hecking the purity of th~ oil. It is tempera ture dependent and usually measured at 40°C, 

temp~rature at which most fats are liquid. > . I 

2.7.4 Specific gravity: 

This is defined as the density of substance relative to that of water. It compares the 

> I 

sample relative to water. 

2.7.5 A'cid value: 

'Fhis is defined as the number of potassium hydroxide or sodium hydroxide tllat is 
I ' . I 

'" uiredl to neutrr,:ize the free fatty ac;d i;l olle gram 0" the sample. This result is usually 

expresse,d in percentage of free fatty acid. 

Free Fatty Acid 2.7.6 
• I 

I , 
The present free fatty acid in peanut oil " (, ries between 0.02 and 0.6% (Guthrie et aI, 

I 

1949). Uipase hydrolysis of tricalglycerols, into free fatty acids -and glycerol occurs before 

germinati '-"l (Sanders and Pattee, 1975) abd during adverse storage (Worthington et al 1984). 

Conseqqently high free fatty acid values indicates poor handling immaturity, mold growth or 

I 

other factors that lead to triglyceetide hydrolysis (Sanders and Co-workers, 1992). 

I . I 

2.7.7 Perioxide value 
I 
j 

The· peri oxide value measures a lilt 's reactive oxygen content in terms of 
I 

millieq livaJents per lOOOg fat, following AOCs method Cd 8 - 53 or AOAc method 965.33 
• I 

(AOAC 1960). 
I 
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CHAPTER TUREE 

3.0 MATER f U S AND MEmODS 

3.1 Sources of groundnut 

Groundnuts (Arachis Hypoha ~1 L), (SAM NUT 10) were obtained from the Institute 

for Agricultural Research (IAR), Amadu Bello University Zaria, Nigeria, while the Local 

. variety called "Ogoja" (Also known as; Na Di'lkar, Yar Tiv and Wata Uku) were purchased 

from Minna Ultra Modem market Niger State. 

. 3.2 Project Site 

This project was carried out in two sites, iyhich are: 

.:. National Cereal Research Institute, (NCR!) Badeggi.Niger State. and 

.:+ Animal Science Laboratory of Federal University of Technology Minna, Niger 

State. 

3.3 :Apparatus used: This includes: 

1. Electronic weighing balance 

2. Measuring cylinder 

3. Beakers 

4 .. · Burette 

5. Pipette 

6. Hot plate 

7. Soxhlet extractor 

8. Thimble 

9. Round bottom flask 

10. Blender 
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11. Oven 

12. Abbe's refractometer 

13. Viscometer 

1 11. Conical flask 

15. Density bottle 

16. Filtr paper 

3.3.1 Reagents/Cbemicals 

1. Sodium thiosulphate (na2s203) 

2. Phenolphthalein 

3. Starch solution 

4. Potasium iodide solution 

5. Hydrochloric acid solution 

6. Ethanol 

7. Alcoholic potassium hydroxide solution 

8. Ground nut seed 

9. .JistiUed water 

3.4 ' Moisture content determination 

The method adopted was . hat of air oven as outlined by food and agriculture 

organizat!Qn FAO, (1981). Three clean crucible with tight fittings lids were dried in an oven 

until const weight was obtained and were cooled in the desiccators and the weight of the 

crucil)le.s vore taken (WI). For each determination, a known weight of the sample was 

weigI>.ted into each of the three crucibles and the crucible with lid and their contents were 

weighted (W2). They were then ptJ: into. The oven and dried at I05°E for 24 hours after 
I 

, 
whic~ they were allowed to cool in a desiccato and then weighted. The drying and the 

weig&ting process were repeated at intervals \llltil a constant weight was obtained (W3) 
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The moisture content (m.c) was calculated using the given formula: 

wt of sample+- crucible+- lid (before dryinf} - 1Ft (~r sample+- cruciblet lid (after dryinf} x 100 

wI of sample taken 

wt represents weight 

w-w 
%moisture = 2 3, % 

W2 -~ 

3.5 Oil extl action 

Extraction of groundnut oil from the groundnut seed of each sample employ the use of 

the extractor, condenser, heating mantle, rOlUld-bottom flask, wool, groundnut seed and the 

solvent. 

Factdrs affecting the rate of extraction 

The seleclion of equipment for an extraction process is influenced by some factors which 

limit the extraction rate. These factors are di scussed below: , 

Solvent: The "'roperties of the solv l]t like viscosity density, vapour pressure and so on vary 

from solvent to solvent. In this research work, the solvent used in the extraction of oil from 

grouridnut was petroleum ether and it has the following properties. 

Cher. it' .li properties 

• Highly flammable 

• CWl be explosive at high temperature 

• Reacts vigorously with oxidizing materials 

• Attacks rubber, plastic, skin, eye etc 

• Slightly toxic 

• No self-reactivit 
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• COIOll less 

• Slightly soluble 

• Specific gravity of 0.659 

• Vapour density of2.97 g/ml 

• Boiling point of 60°C 

• Mokcular weight of 86.17 

• Easily evaporates 

1. Solvent selection: The solvent llsed must be pure, should have a high solvency 

power, should be relatively volatile, and should have a distinct colour from that of the 

solute, not toxic, readily available and innammable. 

2. Particle size: The smaller the particle size, the greater the interfacial area between 

th~ solute and solvent and hence the higher the rate of transfer of material. Smaller 

size also means that the solvent wi ll h:we a smaller distance to travel through the 

solute and hence an increase in the rale of extraction. 

3. Time: The rate of extraction increases initially as time increases and late decreases as 

the extraction process proceeds. 

4. i Temperature: Increase in temperature lowers the viscosity of oils and solvents. 

5. 

Which in turn increase diffusion coe[(icient, Care must be taken in choosing 

. extraction temperature so as to prevent explosion especially when dealing with a 

flammable solvent. 

: Flake thickness: The particle size nake thickness is directly proportional to the rate 

of extraction. This is because as the Oake thickness decreases, the cell wall thickness 

also decreases thereby resultillb into higher diffusion. 
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6. Agitation of fluid : This increases diITusion of the solvent and increase the transfer of 

mate ·,,1 from surface of particle to bulk of solution Agitation also prevents 

sedimentation and more effective use is made of the interfacial area 

7. Moisture content: This affects the rate of extraction as a decrease in moisture 

rontent, means a high yield of oil to be recovered. 

The oil contained in groundnut is maintained in small tough cell walls and during 

extraction; the solvent migrates to the pore ill order to extract the oil. In designing a large 

scale solvent extraction apparatus, particl e size distribution should be considered to allow for 

optimum oil extraction. 

Procedure: 

The soxhelt apparatus was set up . i\ known weight of the sample was put into a 

thimble and covered with wool. The thimble was then placed into the extraction column of 

the extractor. A known volume of the sol vent was poured into the round-bottom flask and 

placed on the h _~ating mantle. The heater was then pu I n. The solvent boiled gently and 
I 

recyc~ed continuously. The set-up was left for 2-3 hours. The principle behind ihi s 

experiment is that as the solvent boils, it heats lip the ground nut sample in the thimble and 

the· apour is continuously cooled by the water supplied to the condenser. 

As the process proceeded, oil from the sample settled on a part of the apparatus as the 

solve!).t evapormed. At a subsequent time chosen, the oil tlfoduced was recovered, the oil was 

then placed in an oven to dry any possible sol vent left in the oil sample. 

3.6 Analysis of extracted oil 

3.6.1 Detennination of Acid Value 

j\ lid alue was determined using the titre metric method of Pearson (1970). 5g of the 

oil sample was weighed and 75 m1 of ho t neutral alcohol was added with. a few drop of 
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phenolphthalein The mixture was shaken vigorously and titrated with O.lm NaOH solution 

with constant shaking until the pink colorati on remains permanent. Acid value was then 

calculated using the formula; 

v x 5.6 
Acid value = -----­

weight of sample 

Where, V = titration end point value. 

3.6.2 Deternlination of Iodine Value 

Iodine value was determine using the titre metric method of Pearson (1970), Ig of oil 

sample was weighed into a dry glass stopper bottle of 250ml capacity and lOml of Carbon 

tetrachloride was added to the oil. . )ut 20ml of wijs solution was then added and allowed 

to stand in the dark for 30min. 15ml of (10%) po1assium iodide and 100rhl of water was 

added; and then ti trated with O.lrnl sodium thiosulphate solution using starch as indicator just 

before 1Le end point. A blank was also prepared alongside the oil samples iodine value was 

calcui'ated from the formula: 

Where; 

(b - a) x 1.269 
Iodine value = -~--=-----­

weight of sample (g) 

.... 1 = titer Value for blank, VI = titre Value for sample (s) 

3.6.3 Detennination of Peroxide Value 

Peroxide Value was evaluated according to AOAC (1984). 2g oil sample was 

weighed into a tube andlg of powdered potassium iodide with 20ml of solvent mixt Ire 

(glacihl acetic acid and chloroform) was added. 'nlis was them placed in boiling water for 30 

sec. 1J:1e content was poured into a flask containing 20ml of 5% iodide solution. The tube was 

then ;Washed with 25ml of distilled water and titrated with 0.002N sodium thiosulphate 

SO~L'f on using starch as indicator. A blank was prepared alongside the oil s~ples. Peroxide 

was optained using the formula. 
I 
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2 (V2 -~) mEq/kg 
Peroxide value = --

weight of sample (g) 

Where; 

V 2 = Blark titre Value 

VI = Sample (s) titre Value 

3.6.4 J elmination of Saponification Value. 

The saponification Value was determined according to the titer metric method of 

Pearson (l9~Lh 3g of oil sample was weighed into u. conical flask and 25rnl of alcoholic 

potassium hydroxide was added solution was heated in boiling water for 1 hr. 1rnl of 1 % 

phenolphthalein was added and titrated with O. SN HCL. A blank was prepared alongside the 

oil s· 1.pte. The value was calculated by the fo rmula: 

I 
b- ax(28.05) 

Saponification Va ue = ----
M 

Where; 
m = weight of oil used 

b = volume of Acid 

a = volume of acid for sample 

3.6.5 : Determination of specific gI"avity 

A density battle was used for this. It was weighed as WI and than filled with oil. A 

stopper w~jnserted and then re-weighed as W2. The battle was then emptied, washed as W3. 

The specific gravity was calculated from the formula: 

SG= ~ -w; 
W;-W; 

3.6.0 D~termination of Refractive index 

This is the rate of sine of angle of incidence to that of s ' of angle of refraction. The oil was 

rendeted oplicaily clear and the aid of Abbe's refracto ,Jeter, the refractive Index was read. 
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3.6.7 Determination of Viscosity 

The viscosity was read with the aid of a viscometer. 

The different varieties of groundnut used in lhis 'i\lork are shown on plate 3.1-3.4. 



Plate 3.1: Picture o/Shelled Ogoja Peanut (Local Variety) 

Plate 3.2: Picture 0/ Unshelled Ogoja Peanut (Local Variety) 
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Plate 3.5: Picture o/SAMNUT 10 (shelled) 

Plate 3.6: Picture o/SAMNUT 10 (unshelled) 
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CHArTER FOUR 

4.0. RESULTS AND DISCUSSJON 

4.1 Presen1,lltion of results 

The results obtained from the research work are presented in table 4.1 and 4.2 

respectively; they include the analysis of the physical and chemical properties of the 

e,,'iTacted oil from the two varieties of groundnllt selected. 

Table 4. 1. Pllysical properties of Gro""rfmlt oi/. 

Properties SAMNUT IO OgcJa groundnut Standard 

Moisture content (%) 7.37% 5.5% <10% 

Viscosity 54.6 kg/m3 54.7 kglm3 60kg/m3 

Specific gfa"\'lty 1.116 1.106 l.116 

Table 4. 2. PllYsico - CI,emical properties of GI'OlUtdltllt oil. 

Prorierties SAMNUT 10 ' Ogoja ground nut Standard 
I 

Spectficatio f ' value (mgKOH/g) 189.24 173.91 187-196 

Iodine Value (gil OOg) 37.05 2.79 80-l0<l 

Acid,Value (mgKOH/g) 6.0 I 5.6 4 

Pero,"; .le Value(MMollkg) 3.38 2.2 10 

Refractive Index I A<l5 1.465 1.460-l. 465 

4.2 Discussion of Results 

The results obtained was compared to F.AOIW.H.O international standards [or 

edible oils as stated by Chopra and Kanwar (1992), in Analytical Agricultural 

Chemistry. 

30 



r. 
[ 

f 
Table 4.1 above show that SAMNUT 10 has 7.37% moisture content while 5.5% for Ogoja 

groundnut, an indication that both f ~'ow1dnuts are dried to safe moisture content (less than 

10%), for storage without deterioration arising [rom moisture content. 

Viscosity 

f !\ 1 U UT 10 has viscosity of 54.6 while the local breed has 54.7 and this shows no 

significant difference, and both conform to the standard. 

Specific Gra ':fy 

The specific gravity of the oil extracted from the two groundnut samples shows that 

SAMNUT 10 has 1. 116 while the local breed ("Ogoja" groundnut), has 1.106. TIns shows 

that tl- .wo samples have similar specific gravity, which is not far from peanut (0.915) by 

Pearson (1981). 

From Table 4.2, the result of Physico - chemicDI properties of groundnut oil shows that: 

Sapo1fication Value 

i Results of the chemical properties of groW1dnut investigated show that the 

sapomfication value ofSAMNUT 10 is 1 S9.24 mgKOH/g and 173.91 mgKOHIg for the local 

breed :(Ogoja groundnut). These values are close and agreed with F.AOIW.H.O' (187 - 19G 

I:-,~ ~- ,)Hlg) for Groundnut. This property makes the groundnut oil useful in soap making. 

Iodine Value 

The ipdine val 'e for SAMNUT 10 is 37.05 gllOOg ane the local breed (ogoja grolmdnut), 

has 2,79 g/100g. The improved variety performs relatively higher than the local variety, 

thougp. they both fall below the sta' ~ "trd considered. The low values indicates low degre~ of 

un." 'uration and classified both oil as non-drying oil, as recorded by Chopra and Kanwar, 

(19n) for most edible oil. 
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Acid ' .tIue 

SAMNUT 10 has Acid value of6.01mgKOH/g and the local breed has 5.60 mgKOH/g, these 

shc"v~ no difference and is close to Arachis (4.0mgKOI-J/g) by Pearson (1981) and Groundnut 

(4mgKOH/g) (Virgin oil, maximum) by F.A.O/W.H.O international standards for edible oils. 

Peroxide Value 

The peroxide value for SAMNUT 10 is fOlmd to be 3.38mmoIlkg and 2.2mmollkg for 

Ogoja groundnut shows no much difference, this property is lower than 10mmoJ/kg by 

F. A. ~ IW.HO international standards for edible oils. But agreed with 2.5mmoIlkg for cotton 

seed oil by Popoola and Yangomodou (2006). The low value indicates that the oil from both 

groundnuts can esist Lipolytic hydrolysis and oxidati.ve deterioration. 

Refractive Index 

The refractive index for SAMNUT :) is 1.465 and 1.465 for the local breed agreed with 

grounq nut, l.460 - l.465 by F.A.OI W.H.O. International standards for edible oils in 

Anal~cal Agricultural Chemistry by Chopra and Kanwar, (1991) this shows that both oi l 

contrurterl son e double bond in its fatty ac id composition. 
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CHAPTER FlVE 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusi.'\ as 

Oil from the selected ground nut varieti es has been extracted, and their physical and 

chemical properties determined. The result of the physical properties of oil from the two 

varieties of gro~Jld nut agreed with Arachis by Pearson, (1981). However, from the oil 

characterization analysis, the saponification v(l lne for SAMNUT 10 and Ogoja ground nut are 

(189.24, 173.911 gKOH/g) respectively the " \ '0 v(lrieties of ground nut also have Acid valli 

of (6. 01 mgKOH/g and 5.6mgKOH/g). Their Iodine value was found to be (37 .05gfl00g, and 

2.79gfl00g) respectively. The result shows fhnt SAMNUT 10 and Ogoja ground nut has 

Peroxide value of (3.38mmol/kg and 2.2mmoVkg) respectively, And Refractive Index for the 

two va!neties is (l.465 and l.465). The ground llutS oil based on the results can be classified 

as non drying oil and agreed with Arachis by Pearson, (1981) and F.A.OIW.HO. 

International standards for edible oil in Analytical Agricultural Chemistry by Chopra and 

Kanwar, (1991). The oil is also good for soap making (considering the saponification value), 

and th result of the Iodine value show that the oil from the two varieties of ground nut are 

suitable for cooking. 

5.2 I Recommendations 

Having determined the physico-chemical properties of two selected groundnut 

varieties SAMNUT 10 (Improved variety) and Ogoja groundnut (local variety), the following 

are therefore ree"-' 'IlIl1ended: 
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1. J n at more instruments that wi I( enabk detail oil characterization should be 

made available in the laboratories of Federal University of Technology Minna. 

2. Further studies should be carried out on other varieties of ground nut available 

locally and other improved varieties. 

3. Chemical and physical properties or other oil seeds should also be determine 
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APPE:MlIXI 

Calcul ... 1ion of Peroxide Value 

Parameters SAM NUT 10 Ogoja graundnu! 

Blank titre value (V2) 20.04ml 2.2ml 

Sample (oil) titre value (VI) 16.G6rnl l.Iml 

Weight of sample (oil) used 2g Ig 

Peroxide value 3.38mmollkg 2.2mmo1Jkg 

2(V2-~) 
Per!, ;de value = (mmol/kg) 

weight of sample 
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APPENUIX II 

Calculation of A cid Value 

Parameters SAll! NUTJ(I Ogoja groumlnut 

Sample (oil) titre value (V) 5.41111 1ml 

Wei,Lht of sample (oil) used Sg 19 

Acid value 6.01mgKO[ I/g S.61mg/KOH/g 

A
.d I V x (0.1 x 56.10) 

Cl va ue = ------
weight of sample 



APPENDIX III 

Calculations for Saponification Value 

Parameters SAMNUT 10 Ogoja ground nut 

Blank titre va lue(b) 51.1ml 

Sample (oil) titre value (a) 24.02ml 32.5ml 

Weight of sample 3g 3g 

SapOl ~fication Value 189.24 173.91 

S ifi
· u:/ b-ax(28.0S) 

anon! lcation ya ue = ----'----'--
Weight of sample 
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.:. 

Calculation of Iodine Value 

al , meters 

Blank titre value (b) 

Sample titre value (a) 

Weight of oil used (m) 

Iodine ValUE' 

T d· T7 I . b - a x (1 .269) 
.LO me ya uc : .. -----'---'-. 

m 

ArrENOIXIV 

SAMNUT 10 Ogoja ground Ilut 

39.(i2ml 2.2ml 

10.42 l.lml 

Ig O.5g 

37.0SgJl00g 2.79g1100g 



APPENDIX V 

Calculation of Percentage Moistun~ 

Parameters SAMNUT 10 Ogoja ground n It 

Weight of sample before drying (WI) 400g 500g 

Weight of sample after drying (W2) 370.54g 472.50g 

Moisture Content (%) 7.37% 5.5% 

W I _W 2 MOisture Content = x 100 
WI 



Calculation of Specific G.oavity 

Paral1 a s 

Weight of bottle ( WI) 

Weight of bottle + Water (W 2) 

Weight of bottle + oil (W3) 

Specific gravity 

SG = W2 -w; 
W -fV 3 I 

AP I>r:NDl X VI 

SAMN llT 10 Ogoja ground JWe 

lO.5Gg 

4 1. 20g 41.26g 

3S .G9g 3S.90g 

J JI G 1.1 O(i 

, 


