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ABSTRACT
»

Shea nut belongs to the fannly of sapotaceazce and it is cultwdted n central Africa, west
e Afrlca and m ngena The north centrdl part of ngena produces more Shea trees. In this

study some Shea nut processmg umt operatlons were studied to assess its effect on the yield

: ‘«T‘. of 011 The umt operatlons studled were crushmg and hemng time. The Shea nut for the

{The crushmg SIZCS obtamed sample Wlth 2. OOmm and 2.36mm particles size. The roasting

Vi
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CHAPTER ONE

1.0 INTRODUCTION

aradoxa, belongs 10 the family of sapotaceaie. The nut of
of east Africa is/the

The Shea tree, Vitellaria p
edible fat. The Shea tree population

s more liquid type of Shea fat. The Shea tree population

this produces contain 20% to 50%

sub-species milotica which produce
adoxa of vitellana

of Africa from Nigeria t0 Sencgal is a tree of the subspecies par

in the west
paradoxa and produces more solid shear butter as it contains more stearic acid (DFSC, 2090;
Maranz, 2004).

ortant for

Shear trees grow in large parts of sub-Saharan Africa. This Shea tree is imp
livelihoods of the rural population as it has been for over centuries (Lovett’s and Haq, i:OOO).
Almost every part of the tree has its-use, for example, the fruit is eaten and the leaVSes are

s and Hagq , 2000).

used as fodder and serves as ingredient alkaline and paints (Lovett’

PLATE 1 SHEA TREE AND FRUIT




1.2 STATEMENT OF THE PROBLEM
A lot of Shea oil manufacturets encounter problems during the course z)f Shea butter
production resulting in poor Shea oil quélity and low oil yield from the nuts., However a
ssing factors and investigation into the crushing, roasting :‘and

milling stages can improve the yield and quality of Shea oil produced.

proper knowledge of the proce

AIM AND OBJECTIVE

ct is 1o ir;vesti

13
factors that would increase the

The aim of this proje gate on the

to be extracted ﬁoxﬁ Shea method. To achieve

nut by local extraction

optimum yield of oil
nducted to: (

this, the folllowing'objectives were considered. Experiment was €0
s determine the effect of Shea nut weight on oil yield |

= determine the effect of particle size on the oil yield

ISTIFICATION

P13

ok
o=
s

ffer many oppo}rtunities

This study is relevant to the entire rural populace since it can 0

for self reliance o local production.
eries as a lubricant for machinery- traditional soap facial moisturiisers: this

The recent discov
industrialist and helps to curb

unemplovment.

ome to the

q source of inc
rning of

serves as
The production of the above product has increased the amount of foreign exchange ¢arnt

ja throueh exportation of this product.




SCOPE OF STUDY

of oil from loc:

ght and partic},les

15

al Shea nut using different sample wel

.

s« The extraction

size ,
ity of extracted oil by local extraction method.

To determine the qual




CHAPTER TWO

2.0: LITERATURE REVIEW

The Shea tree is a wide tree. There are ongoing efforts to plant Shea tre@:s in
controlled plantations and some results have been encouraging. The Shea tree grows very
slowly. It does not produce fruit until it is 15 to 20 years old. Whenitis yoﬁng, its existence
is threatened by push fires, burrowing animals or being act by human for ﬁréwoo@d and
charcoal. The Sﬁea iree is from (7 6 —221 metres) with its many gpreading brmcﬂes. It
‘résembles an oak tree. |

Travellers in Africa from as early as the 1300"5 wrote vabout the many uses of Shea
butter among the central African people. Apparently‘Europeans did not know about tihe Shea
tree until M. Mungo Patk a 25 year old Scot Surgeon;‘ recorded his first observation of it in
the late 1790s. He wrote a book, life and trave}s of Mungo Park in central Africa. He notes
the intense activity which accompanied Sheaébut‘oer' processing and the importance of the
butter in commérce.

In the 1940s, it was used in margarine. Develoiament of promising uses in ';cosmetics
was interrupted by World War IL In the 1960s, people in Japan and Europe discdvered that
Shea butter was useful addition t0 chocolates and pastry. The European Union dir%:ctive was
passed in J anuarv of 2003 allowing & percentage of cocoa butter 10 be replaced by éhea butter
in the manufacture of chocolate. (Schreckenberg, 2000). |
Historically, Shea butter has been used to treat skin &mditions of all ﬁ(inds. For
centuries the collection of Shea fruits and the processing of the nut has been aided solelv bv
water. There are 10 countries where the Shea tree grows and there are mzjmv different

African tribes within those countries. Details of traditional practice varv.




that the Shea tree is. a woman-controlled tree. Women in central African countries h:}we

displayed the zeal 10 work. During the last 10 years more and more orgarﬁsaﬁon, ‘t})oth

African and in mational Communities have shown

govemmental and non—govemmental,

interest in the Shea butter business. The Ghanaians are Kknown to be the largest producdrs of

Shea butter while Burkina Faso is the world’s second largest producers of Karite ot Shea

nuts. (IRSAT)
Depending on rainfall and other factors, the small west Africa country produces}. from

40,000 to 80,000 tonnes of Shea nut per yeat. The project began in 1989 when RiEgobert
Yameogo, @ chemist at the Institute Recherché en sciences Appliques ET techfaology

(IRSAT), approached IDRC for funding o help improve the working condition of Shea butter

producers. Dr Yamego built 2 manual horizontal screw press that could extract She{a butter

from the nuts. ‘The process makes it possible t0 process up 10 30 kilograms of the S}ihea nut
per hour, compared to just 50 kilograms in three days without using the press. |

This work is almost effortless; a pressure of 20 kilograms oD the driving%bar that
acﬁvates the wheel is enough to create 2 force of 40 tonnes at the end of the piston. From
1992 to 1995, the ease of use and output of this press were tested by local women. By the
end of 1995, 40 presses had been delivered to Shea butter producers. A prototyipe power

driven press is being designed by Dr Yameogo. The short term objective is to mﬂotorize all

of the presses used by the groups of women who are producing quantities for export.

In 1998, IDRC approved a third project on Shea butter. Getting rid of thei bad odour

from Shea butter is necessary SO that it can produce 2 high quality cosmetic and food item

produced not only for export but for local consumption. To promote this {application,

professor Kassamba is adapting the odour eliminator” a machine used 0 volatilize odorous

substances) and the «fractionators”(a machine that allows the separation of butter into liquid

and solid fractions) to the production Process.




area is “Shea nut and butter in Ghana”. Opportunities and

Relevant work done in this

constraints for local processing. In 2008, a frame work of alarger research project which {was

about rural farmers and entrepreneurship in Ghana. In total 15 students linked to the

University of Wageningen were involved in the overall project.

In the upper west region of Ghana, research on Shea nut production systemj was

conducted while are Tamale (Northern region) and in Accra. The research on Jocal trade and

export of cosmetic Shea butter products was carried out. All research was based on structural

interview. Beside from research institutes, traders or from local authorities, one of the main

concerns expressed by vatious authors is then noticing an aging trend of Shea tress which

they account t0 the shortening of fallow periods due to land pressure and population growth.

If needs for money is high on a short term, another opportunity is to invest in Shea kernels in

the harvest season and sell them in the dry season, as prices might rise up to three fO];Ld in the

dry season as compared to the harvest season. The hypothesis that these women émd men
f

trading in bulk Shea butter on the local market have problems in meeting up 10 the z{'.tandards

of Shea butter set by the buyers.
The exporting industry in Shea auts and butter is showing an increasing trend and
because of the larger demand, more women organise themselves in Shea butter extraction of

trading groups instead of operating individually. The National Association of Sﬂea farmer,

processors and Buyers has been established 7007 in Ghana. Their aim is to have 2 Shea

board separate from the cocoa board, and to be able to focus more o the opport}unities and

making improvements within the Shea market.

According to vidana (2008), fifty years ago the hdusehold consumption of Sh«i:a butter as

edible fat could be estimated t0 60% compared to other edible oils. Also skin care products \

§

are getting increasingly popular compared t0 Shea butter as & gkin cream. . \
‘ ‘ : %




into Shea butter |
of the Shea tree. It is a thick and rich butter

African Sav

2.1 Processing of Shea nut

This is a fatty extract from the seed
tree located throughout

extract from the kernel of the Shea
differ from communit

din different ways. Method of extraction can

annah. Shea b\ltter

y or

can be extracte
ion while in Burkina Faso

region. For example, in Ghana the nuts are boiled to stop germing
the nuts are buried into the gro d to stop the nut from germinating (Lovett’s, 2004).

2.12 Unit operations of processing Shea kernel into Shea butter.
needed for traditional Shea butter extraction are:

. The processing steps

a) Breaking
b) Roasting :
c) Pounding o

d) Grinding

¢) Kneading

f) Boiling.
Breaking: This is the first step taken to break the kernel into small pieces SO that they
Breaking is done with a mortar and pestle.

are roasted. When the

are prepared for roasting.
\‘wn colour

The nut pieces kernel aftains 2 deep bro

»Roasting:
roasting is stopped. Accordin% to Schreckenberg (2004), roasting at a temperatwjre close to
120°C will lead t<; maximum bﬁtger extracted with the kernel getting burnt. |
'%to obtain a

4 with a mortar and pestle

| g: Once roasted, pieces ar® again pounde
which is then heated to

Poundi
prown-black paste. The paste is then removed and put in a pot

facilitate the grinding step-which is next.




on a flat stone surface this step is indicated ‘as a

black paste is grinded
for the thoroughness
is eventually obtained.

aste, warm water is

Grinding: - The heated
vital part for the butter extraction process at which the grinding is done
factor for the quantity of butter that

willbe a determining
ter is mixed into the p

ast is beaten, warm wa
keep the paste at a relatively high tempel ature

s becomes through and

Before the P

s during the beating 10

Kneading:

added several time
beating beﬁ:omes

mes 100 cold, the mas

because if the paste beco
difficult. During the beating process, the butter should appear a5 a creamy mass ﬂoa‘vmg on
top of the mixture.

in a cooking pot. Due to t‘ihe low

To obtain butter, the creamy mass is boiled

Boiling:
the butter, the water will

gvaporate tearing th{: butter

boiling point of water compared to
behind. The pot is removed from the fire and allowed a few minutes for the oil to cool down
and decant to remove any remainiﬂg impurities, leaving clear yellow oil. After this 1;he oil is

1eft to cool down, it will turn into a solid white butter. !
|




Table 2.0 Effects on the Steps of Processing of Shea butter extraction

Step Fffects on the step
1. Breaking If the sizes of kemels are ot reduced to 2 aniform size, roasting W’Tb—e’
done properly. The finer the P .ces of the Shea kernels, the mMOre uni{form
the roasting.

9. Roasting: Prolonged roasting results 10 black Shea butter. Accordirjlg to

gchreckenberg (2004), roasting @ temperature‘close to 120°C will 1fead to

maximum butter extraction without the kernel being burnt.

3. Pounding: For pl)unding to be successful, the broken roasted Kkernels must be rkduced

in size
4. Grinding: The thoroughness at which the grinding is done determines the quantity of

butter that is eventually obtained. The finer the grinding, the more the Shea

butter extracts.

RN

Tt is necessary to keep the paste at a relative high temperature as a result of

5. Beating:

beating because if the paste is col_d the creamy mass becomes though and

beating becomes difficult.

If not boiled water would mix up with the butter which makes it c}:reamy. It

6. Boiling:
is necessary to boil so as to remove the water present by evaporat}ion.

[
I

2.1.3 Sheanut processing
The Shea fruits are collected which now go through five processing steps ibefore they

are placed in storage, put out for sale or before butter can be extracted from them.{

The process of obtaining dried kernels is depicted schematically in figure 2.1:




2.1.4: Stepsin processing freshly picked nuts into dried kernels

Removal of pulp: After the nuts have been collected, the pulp of the Shea fruit is

removed. The pulp contains high amounts of sugar that. encourages the growth of fungl

which decrease oil content of the kernel. So the purpose of the removal of pulp is to prevent

further growth of fungi.

Boiling: After de-pulping the nuts are boiled to.terminate the germination of the nuts.

The germination process starts within a few days after they have fallen to the ground and

leads to the formation of fatty acids, which result in poor Shea butter quality and can cause
bad taste. According to the JICA (2007) prolbnged boiling of the fruit tends to|destroy
desirable natural compounds that keep the kernel in good condition.
Drying nuts: When boiling is finished the nuts are left on the ground or on the roof for a
couple of days to dry in the sun. At the end of these drying steps, the moisture contents of the

nuts will be approximately 89% of the weight (JICA, 2007). Shea nut turns black if not dried

propetly. Poorly dried or black nuts fetch lower prices on the market than well dried kernel.

Removal of Shell: These nuts are well dried when they produce rattling noise when

shaken. At this point, the shell can be easily removed by hand after the nut is cracked.

Cracking of the shell is done either by gently poun ing the Shea nuts with a mortar or stone.

Drying of kernels: The kernels are then dried for another 3 to 5 days, after th]ts moisture

contents in kernel should be another 1% of their weight (JICA, 2007).

10




Table 2.1: Effects on the steps of processing Shea nut

After the Shea nuts are collected, the nuts undergo five processing steps before; they

are placed in storage. And the effects of the steps are as follow:

Step ) ‘ ‘Effects on the step

1. De-pulping The pulp contains high amount of sugar which ,encourage}s the
growth of fungi which decreases the oil content of the kernel.
2. Boiling It is important we boil so as to eliminate the germination proci:ess of

the nuts. 1f not boiled, it leads to the formation of free fatfty acid
1

which results in pooret Shea butter quality and can also cause 2 bad

taste. It is necessary you boil for 45 minutes only because prolonged

boiling of the fruit destroys the desirable natural compourixds that
keep the kernels in good condition. |
3. Drying Nut If Shea nuts are not dried propetly, the nuts will turn black. Poorly
dried or black nuts fetch lower prices on the market than well dried
kernel. Itis advisable that the moisture contents of the nut should

be approximately 8% of the weight (JICA, 2007).

4. Removal of shell It is important that the shell is removed so as 10 proceed tci» the next

step of processing which is drying of kernels.
5. Drying kernels If kernels are not dried for another 3 t0 5 days, fungi nj.might start
growing in the nut so it is important that the moisture c;ontents in

kernels should be about 1% of the weight (JICA, 2007) |

11




22 Oil Definitions

s of plants and animals which consist predomi antly

Oils are water soluble substance |
of mixture of esters of fatty acids. The structures are illustrated below:

Glycerol + Fatty acid = Glycerides (esters)

2.2.1 Classification
Oils are classified pased on sources and physical properties. The classes |are a8

follows:
Fixed oil: They are derived directly from plant and animals, those in animals are obtained
from milk and body tissues while plant oil are obtained from fruits and seeds, example

include soya bean, cotton seed oil, sunflower seed oil, fish oil, etc.

Mineral oil: They are distilled from petroleum and slide deposits, they include paraffin oil,

fuel oil and most lubricating oils like heavy spindle oil, vacuums oil, heavy oil, etc.

They are derived from chemical conversion of fatty acids to esters Oil has

Synthetic oil:
been obtained from biochemical conversion of carbohydrate to fatty acid which consequently

esterifies to oil.

12 ‘




23 CHARACTERISTICS OF FATS AND OILS

2.3.1 Physical Properties

Colour: The colour of oils and fats is essential in assessing gravity and determiniﬁg the

degree of bleaching. The darker the colour, the poorer the quality of oil, There are methods

for determining colour, most of which were developed for a specific product of grq»up of

products. : |

Melting point: This is the temperature at which a solid of a pure substance changes to

liquid, since oil are mixed triglycerides, they melt over a range of temperature because of

combined effects of the variation in the degree of unsaturation.
Viscosity: This is resistance that fats and oil to flow when subjected to a shear stre 53, The
viscosity increases slightly with Aincrease in the average molecular mass and in the dtzegree of
unsamration of the fatty acids. The actual differences however are very small. For ej:xample,

castor oil has a viscosity which is much greater than that of the most other fatty 011S'\ hence it

is used as lubricant. |

Solubility: This is the ability of a substance to form a solution with another substance. The
solubility of fats and oils plays a part in determining the immiscibility curve of acidi or fats in
various solvents. This curve may be used for checking purity, most fats and oils are?: miscible

with such solvents as benzene, hexane and petroleum ether, etc.

13




2.3.2 Chemical Properties
£ free fatty acids judging quality of raw oil and for

Acid value: The acid value is a measwre O

determining the quality of alkali required for alkali

refining of oil at minimal saponification.

Todine value: Todine value is a measure of the degree of unsaturation of the oil; it is given by

the number of milligrams of iodine absorbed per gram of oil sample. The greater the total

unsaturation, the higher is the jodine value.

Saponification value: This is the pumber of milligrams of potassium hydroxidej~ (KOH)
|

necessary for saponifying one gram of the oil, saponification value increases with decrease in

the oil. Saponification value also gives the actual amount of

the average molecular mass of

alkali required by a given oil or fat (Williams, 1996).

14 ‘




CHAPTER3

3.0: MATERIALS AND METHODS

3.1 MATERIALS. |

The Shea nut used was gotten from the Lapai village market which was carefully sortecj:l out

used. All other mate ials used were gotten Jocally 1

to prevent decayed nut from being

Minna emirate Niger state.

Table 3.1 List of Materials-/Equipment

s/no Equipment Manufacturers Sources :
Materials
MMM"
2. Fire wood Locally made Bosso market
(charcoal)
3. Water Natural Public H, O suPply
4. Stop clock G.shocks FUT Minna
Basketball court.
5. Coal pot (stove) Locally made Bosso market
6. Mortar & Pestle Locally made Bosso market
7. Basket sieve‘ Locally made Bosso marketf;
8. Milling machine Mechanical Bosso milling centre
fabricated
9. Sieve shaker Mechanical Agric Eng L?b (fut.)
fabricated j
Buckets (plastic) Factory made- Bosso market




£ Extraction of Shea Oil

32: Methodo
(Senyo— Kpelly), 2007

This method described by is the most commonly used

example of processing of premium quality Shea Butter. This me

research work. For Quality butter begins with quality Shea nut. For be
sed must be rust free and

s should be done and completed within 24 hrs and utensils w

f toxic or undesirable materials that are dangerous

step!
to human health.

void 0

32.1: Stepsin Processing

Washing and sorting — Crushing — Roasting — Milling = Kheading — Cold water

separation _sPackaging.

322 Washing and sorting: All the nut were washed and rinse

ossible oil emitted from bad

warm water so that

cleaned nuts were dried under the sun for about two (2)

the sun. After when this was done, the bad and black nuts were

good ones.

thod would be used in this

nuts can be gotten rid off . The

st result, all processing

d several times with clean

hours due to the intensity of

separated from the




rushed into smaller potions by & pestle and |

f the nut: The nuts were c
d to get a uniform size for roasting. The bigger pieces of

Crushing 0

mortar and was later pounde
more even materials for

the nuts were crushed the second time. Re-crushing gives

roasting.

PLATE 4 POUNDING

crushed nuts: The crushed nuts were toasted immediately aﬂér

¢l in the Shea nuts. A clock \?vas used

33 Roasting of

crushing for 45 minutes due to its moisture lev

to time the roasting. The Shea nuts were roasted in a pan on an open fire when the

nuts were ready; a little water was sprinkle to the sample which gives a popping

s are ready for milling stage. .

sound indicating that the roasted nut

17 ‘




PLATE 5 ROASTING

332 Milling of Roasted nut: The nuts roasted was allowed to cool down completely for

rature of the roasted nuts and then milled into a fire pzjiste.

2 hours, due to the tempe

The finer the paste the more oil which could be extracted through knéading.

PLATE 6 MILLING

d down completely, cold water is added and

333 Kneading: After the past has coole
and uniform dough. The mixing

churned with finger sufficiently to get smooth

dded from time to time to get a smoother

continues as small amounts of cold water a

texture. Kneading was done in a uniform direction so as to avoid breaking th

breaks the emulsion completely.

momentum. The final kneading was vigorous and

18




PLATE7 KNEADING

334 Cold water separation: A large amount of cold water is poured into the mixt@e and

stirred completely to cause a gray oily scum to rise and forces more fat to float n the

cold water. The fat floating on the surface of the water was collected into another

bowl. The kneaded butter was boiled after 2 hours of collection. In the spect@m i

kneaded butter that had exceeded 3 hours was avoided so as not to destroy the| quality

of the butter gotten ‘

335 Boiling: The fat collection was boiled on fire so as to remove water (dehydraﬂtion)
and then separate cake residue still left in the fat from the kneading stage. To§ avoid

the cake residue from burning, the heat applied was reduce completely whicl%x the oil

was allow to stand for one hour and then the decant oil was put into another }pot for

second boiling. The second stage boiling helps to dehydrate the fat complet{:ly. The

heat used was little and was monitor very closely. The warm liquid fat was filtered

through a microfilm into a plastic bowl. The filtered liquid fat was allowed ito cool

down and solidify.

19




storage: The butter gotten was packaged in an air tight, rust freqé and

Packaging and
ed in 2 cool and dry place s

o as to avq‘id the

water proof container. The butter was stor

butter from melting.
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34 Experimental Procedure

Shea nuts of weight 20000g was crushed into smaller pieces with the aid of mortar

and pestle. The crushed nut was sieved and was divided into two (2) samples which wer{:

1 and another 10000g of sam! ample 2. 10000g of sample 1 was sub-divid%ed

10000g of sample
divided into 3 categories which were tlmed at

into 3 categories while sample 2 was also sub-

30 minutes, 45 minutes and 60 minutes each. These also were repeated for sample 2 whpch

as also timed at 30 minutes, 43 minutes and 60 minutes each. After this was done, sample 1

(abacha stove). After rq)asting

o roasted inside 2 cookmg poton a coal stove

minutes and 60 minutes they were allowed to cool down for 2

and sample 2 wer

sample 1 for 30 minutes, 45

The roasted nut samples were again mﬂled with a

hours. This was also repeated for sample 2.

milling machine into fine paste. After which the paste was allowed to cool down for 4 hours

and the paste samples were kneaded continuously while a little quantity of water wasj mixed

aste to allow €asy beating so as 10 keep the paste at a relative hlgh

with the kneaded p
p of the mixture wasicollected

temperature. During the beating the creamy mass floating on t0
into another empty container. The creamy mass wWas washed twice before final boilijng SO as

to remove unwanted contaminant compound from the butter. Due t0 the lower boilﬂng point
of water compound from the butter, the Wat;er evaporated leaving the butter behind: then the
pot was removed from the fire and given 2 few minute for the oil to cool down deéant to
leaving a clear yellow like oil. After this the oillwas left to

remove any refaining impurities,

er turn into 2 solid white butter.

|
\
\

cool down which lat
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Table 3.3

Steps

Breaking

Roasting

Pounding

Beating

Boiling

Schematic overview of processing steps butter extraction |

Objective

Reduce size
of kernel for
yniform

roasting

makes

‘grinding

easier

Reduce size
of

roasted

broken

Extract
Shea butter

Vaporise

left water

Quantity
used Time
of 3/4h— ih

kernels

okg of 1%h

kernel

pieces

9kg 52mins

roasted

pieces-

8kg paste 45mins
with

pieces

gkg paste 1h-1%h

5 to 6kg 30mins

creamy

22

Estimated Resources

used

fire wood

firewood

Luke
warm
water 10L

firewood

Used Expected

tools Qualitity

mortar ——ﬁ'ﬁé—r—_

and pestle the pieces,
the more
urﬂfol»rm the
roasti.ing

boiling prol«jonged

pot roasting
leads black
She%:a butter

mortar -

and pestle |

Grinding tihe finer the

stone and grinding,

cooking jthe ‘more

pot the Shea
;butter
i extract

Metal -

basin

boiling

pot :

e

{

e pat




4 PROCESSIN
hed to obtain a uniform size. Sample

34.1 Crushing: 10000g sample 1 and 2 nuts were crus
1 was crushed once and sample 2 was also crushed. A sieve shaker was used so as to know

the crushed nuts for various samples.

the diameter of

. ‘Electrical powered nut cracker.

e Plastic containers.

o Stopclock

o Pestle and mortar.

materials were gotten from the Minna central market except the electricity

All these above
and the stop clo¢k was also

powered nut cracker which was gotten from Akimi milling centre
the fut. basketball court.

jdered while roa

gotten from
Shea nut size.

sting the crushed

4.1 Variations to be cons

Table3
Sample 2 !

Variation

Diameter of sieve

Weight of nut before

crushing ‘
Weight of nut after crushing | |

Time of crushing.

o, efficiency of crushing.
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CHAPTER FOUR

40 RESULTS AND DISCUSSION OF RESULT

41 RESULTS

and the average is presented.

conducted in two replicates

All the tests were

1. Crushing: the nuts were crushed uniformly and were divided into 2 samples using
sieve analysis. 3
Table 4.1 Result of crushed samples ‘

Variations

Diameter of sieve 2.00mm 2.36mm
Weight of nut before 10000g 10000g |
crushing | |
Weight of nut after crushing 9830g 9720g
Time of crushing 52 minutes 48 minutes
o, Efficiency of crushing 98.3% 97.2%

I
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g: the crushed nuts were divided into n samples and each sample was roasted for

Roastin
| 30 minutes, 43 minutes and 60 minutes respectively-
Table 4.1.2 Percentage of roasting
Variations 30 minutes T
Sample 1 80.1 % "
Sample 2 80 % 79.79 % 79.55 %

Table 4.1.3 Weight after roasting

45 minutes

30 minutes

Variations
Sample 1 13116 ¢ 1307.7 ¢
Sample 2 1296 1292.7¢ 12888 g
3. Grinding: The 2 samples of roasted nut were grinded into fine paste.

Table 4.1.4 Percentage of grinding

60 minutes

45 minutes

30 minutes

Variations
Sample 1 6789 % 6748 % 5786 %
Sample 2 68.18 % 67.51% 67.65 %
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TABLE 4.1.5 Weight after grinding-

60 minutes

"Variations 30 minutes 45 minutes

890.5 & 882.5 8

“Sample 1
883.7¢ 872.7 ¢ 8720¢

Sample 2

Table 4.1.6 Colors of oil produced

45 minutes

Variations 30 minutes
- Sample 1 Cream Dark cream Deep dark cream
Dark cream Deep dark cream

Cream

Table 4.1.7 Percentage of oil extracted

60 minutes

45 minutes

30 minutes

Variations
52.35%

Sample 1 54%
51.36%

53.59%

52%
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4.2: Discussion of Result

During the extraction of Shea oil using local extraction method, the following

processing steps was taken into due considerations and these were crushing, roasting and

milling operations. The crushed samples Were divided into 2 samples which were as 2 result

of the sieve size used; the 2 crushed samples of particle sizes of 2.00mm and 2.36mm had an

efficiency of 98.3% and 97 2% with the crus ing time of 57 minutes and 42 minutes

respectively-

The roasting was divided into 2 samples of particle size of 2.00mm and 2.36mm and eaq;h of

these samples was roasted for 30 minutes, 45 minutes and 60 minutes respectively- Sample 1

had the percentage® roasting efficiency of 80.1% for 30 minutes, 78 .82% for 45 minutes and

79.55% for 60 minutes.

The grinding processing was divided into 2 samples and each of these samples for 30

minutes, 45 minutes and 60 minutes Were grinded into fine paste which resulted to the

percentage efficiency of grinding were Sample 1 produced 67.89% for 30 minutes, 67.48 for

45 minutes and 67.86% for 60 minutes. Sample 2 produced 68.18 % for 30 minutes, 67 S51%

for 45 minutes, and 67 65% for 60 minutes. The colors of oil produced for sample 1 gmd 2
were as follows, sample 1 and 3 for 30 minutes produced a cream like butter, for 45 iminutes
it produced a dark cream like butter and for 60 minutes produced a deep dark butter.i This was
as a result of the extended roasting time. The percentage efficiency for sample 1 forg 30
minutes yielded 54%, 45 minutes for 52.8% and 60 minutes 52.3 6% while for sample 2 for

30 minutes yielded 53.69%, 45 minutes for 52% and 60 minutes 51.36%. Sample l for 30

minutes is recommended for use because of its color and the percentage efficiency during the

cause of production.
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CHAPTER FIVE

5.0 CONCLUSION

From the result of the analysis carried out on the oil extracted from the lqgal
extraction method, the tTWo processing samples considered in the production of Shea oil ffrom
Shea nut were varied: and its effect on the yield and colors of oil were evaluated. The result
shows that the crushing size and roasting time has effect on the yield of Shea oil. Sample 1
which had the sieve size of 2.00mm produced higher yield and also 30 minutes of roasﬁing
which was the shortest time of roasting has higher yield. Itis also observed that the higher the
roasting time, the lower the yield of oil and the quality of oil extracted whichisasa re:jsult of
the black roasted nut due t0 extended roasting time.

Oil produced locally attracts more market value because Shea users are suré that there are no

additives added during the cause of production.

5.1 RECOMMENDATION
Further research is recommended in the following areas:
1. Modification of Shea roaster for efficient roasting |
The effect of air pollution constituted during roasting process OB human bealth.

Characterization of Shea butter manufactured using Jocal extraction method.
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APPENDIX

Total nuts used= 20000g

; CRUSHING

" Variations

: Diameter of sieve used 10000g

Weight of nut before 9830g 9720¢g :
crushing

" Time of crushing 52 minutes 48 minutes
% efficiency of crushing 98.3% 97.2%

f nut after crushing x 100

weight 0
fore crushing

Efficiency of crushin@=C 57 one of nut be

9830
For sample 1775560 _9830_ 100 = 98.3%

9720
For sample 2775500 _9720 100 = 97 2%

9830 for sample 1.

Dividing —— 9830 = 4915

4915= sample 1al

4915= samplel a2

To get average of sample 1= sample 1 (al) + sample 1(22)-
To get average of sample 2= sample 2 (alh) + sample 2(a2).
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Diving=—3

9720 _ 4860.

4860= sample 2 a.

4860= sample 2 a2.

ROASTING- First roasting for sample 1 al

60 minutes

45 minutes

30 minutes

Sample 1
Weight before 1638.3¢ 163832 -
roasting \

Weight after roasting 1310.6g 1307.5g 1303.2¢

Time for heat o 5 minutes 5 minutes 5 minutes

circulate before

roasting

80% 79.80% 79.54%

Efficiency (%)

weight of nut after roastin,
Efficiency = ght of ! 9 % 100
weight of it before roasting

; 1310.6
For 30 minutes= T2g3 13106 o 100 = 80%

For 45 minutes= ——o= 1307.5 o 100 = 79.80%
638.3

. 1303.2 o
For 60 minutes= 723 13032 . 100 =179. 54%
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ROASTING- Second roasting fot sample 1 22

“Sample 1 30 minutes 45 minutes
Weight before 1638.3g |
roasting :
Weight after roasting 1312.6g 1307.9g 1304.9g
Time for heat to 5 minutes 5 minutes 5 minutes
. circulate before
roasting
Efficiency (%) 80.11% 79.83% 79.64% |
I

weight of nut after roasting
Efficienc
y= weight o f nut be fore roasting % 100

) 13125
For 30 minutes= To223 13125 o 100 = 80. 11%

1307.9
For 45 minutes= Te=g3 % 100 ="179. 83%

. 1304.9
For 60 minutes= T5g3 13049 o 100 = 79: 64%
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For 30 minutes -—»89'5‘2—&1-'1' = 80.05%

For 45 minutes=—:’—‘3'-8-93;-7-?'—s':i = 79.82%

For 60 minutes = ZL“ﬁ;l"—i‘f = 79.67%

For 30 minutes -'13101'6;1312'5 = 1311.69

For 45 najnutes—l?’“'s‘;“""" = 1307.79

For 60 minutes = 33'-0—322—;2%2 = 1304.059.
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First roasting for sample 2 al

ROASTING-
Sample 1 30 minutes 45 minutes 60 minutes ‘
Weight before 1620.0g 1620.0g 1620.0g |
roasting |
Weight after roasting 1312.2g 1309.9g 1307.0g
Time for heat to 5 minutes 5 minutes 5 minutes
circulate before '
roasting
80.99% . 80.85% 80.68%
_

Efficiency %

f nut after roasting % 100

weight 0
fore roasting

EfﬁClency - weight of nut be

1312.2 o
For 30 minutes™ 7507 — 13122 . 100 = 80. 99%

13099 o
For 45 minutes= Toq 0 % 100 = 80. 85%

) 1304.9 o
For 60 minutes= T To00 13049 . 100 = 80. 68%
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Sample 1 30 minutes 45 minutes 60 minutes
Weight before 1620.0g 1620.0g 1620.0g |
roasting

Weight after roasting  1279.88 1275.5¢ 1270.5¢

Time for heat to 3 minutes 5 minutes 5 minutes
circulate before
roasting
Efficiency (%) 78.99% 78.73% 78.42% ‘

. weight of nut @ ter roastin.
Efficiency = 9 4 A 9 % 100
weight of nut before roasting

12798 . 100 = 78.99%

R e

For 30 minutes™ 75570

) _ 12755 _
For 45 minutes= T-o075 % 100 78.73%

12705 . 100 = 78.42%

i —

For 60 minutes= 72505
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For 30 minutes =2le—7-2 = 80%

80.85+78.73 _ 79 79%

For 45 minutes=— 3

For 60 minutes = §9—'9§f2-7-§—'£ = 79.55%

For 30 minutes =9-ﬂ—f—i;-1—2-12£ = 12968

For 45 minutes=.1.'°_'9?-'3§1—2-75£ =1292.78

For 60 minutes = .13_"1-‘“-21—339E — 1288.8¢
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60 minutes

890.5g 892.9g

Dark brown Deep dark brown

colour

Efficiency (%) 68.29% 68.10% 68.51%

. weight of nut after grinding
= % 100
Efficiency weight of nut before grinding

) _ 8951 _ o
For 30 minutes= 77576 % 100 68.29% |

A _ 8905 _ 0
For 45 minutes= 736775 100 68.10%

1 — .2232— = 0,
For 60 minutes= 75555 % 100 68.51%
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ample 1 30 minutes 60 minutes
Weight before 1312.5¢ 1307.9g
grinding
Weight after grinding 885.9¢ 874.5¢ 877.3g
colour Brown Dark brown Deep dark brown
Efficiency (%) 67.49% 66.86% 67.23%
-

. weight of nut @ ter grindin
Efficiency = Med S fter grindind. » 100
weight of nut, before grinding

885.1 . 100 = 67.49%

70t it

For 30 minutes™ 73155

) _ 8745 _
For 45 minutes™ 75579 % 100 66.86%

8773 o 100 = = 67.23%

P s

For 60 minutes= 7329
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For 30 minutes ﬁiﬁ%ﬁlﬁ? = 67.89%

For 45 nﬁnutesﬂ*;—ﬁ-a—'?—ﬁ- = 67.48%

For 60 minutes = 93'—5—1—;-9-7'—35 = 67.86%

For 30 minutes —_—8851?—}@"1' = 890.5¢

For 45 minutes.—l?l‘-*-'5—;—*’3‘3i = 882.5¢

For 60 minutes = 8.17—31;—"3-2—? = 885.2¢
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GRINDING: Second grinding for sample 1(gl).

Sample 1 30 minutes 45 minutes 60 minutes

Weight before 1312.2g 1309.9¢ 1307g |

grinding

Weight after grinding 898.5g 883.0¢g 889.9g

colour Brown Dark brown Deep dark brown
. Efficiency (%) 68.47% 67.40% 68.08%

weight of nut after grinding 100
weight of nut before grinding

Efficiency =

. 8985 _
For 30 minutes= TER) X 100 = 68.47%

] _ 883 _
For 45 minutes= 3005 X 100 = 67.40%

. 889.9 o
For 60 minutes= FrTe) X 100 = = 68.08%
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Sample 1 30 minutes 45 minutes 60 minutes ‘ ,
Weight before 127982 1275.5g 1270.5¢ :

grinding o
Weight after grinding 868.9g 862.5g 854.2g

colour Brown Dark brown Deep dark bro@m

Efficiency (%) 67.89% 67.62% 67.23%

. weight of nut after grinding
| = : x 100
Efficiency weight of nut before grinding 10

) 8689 _

For 30 minutes= 7705 % 100 = 67.89%
. 8625 _

For 45 minutes= 5-= % 100 = 67.62%

A _ 8542 = 0
For 60 minutes= 77—~ x 100 67.23%
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Percentage

For 30 minutes M = 68.18%

For 45 minutes 67""°‘2’6"'62 = 67.51%

For 60 minutes = 3‘19912'-61—23 = 67.65%

For 30 minutes =222 = 883.7g

For 45 minutes 8‘33'°:‘°2’“"62'5 = 872.75¢

For 60 minutes = 22 = 872.05¢

44




ht of oil extracted x 100

, weig
1

of oil efficiency=
ffic ¥= weight of shea nut used

Percentage

Sample 1 2

. 882.1 100
For 30 minutes= -i-g-é—s"a' X - =53.8%

Sample 1b

R - 875:6 l(_)_(_)_ =

For 30 minutes= Te2g3 X7 53.44%
Sample 12

. 8 0
For 45 minutes =8702 109 -53.11%
16383 1 .

Sample 1b
. 8628 ,, 100 _
For 45 minutes =753373 X = 52.6%
Sample 12

. 8734, 100 53 10
For 60 minuies To363 X = 53.1%

Sample 1b

8453 , 100
i - DI W =T 6°
For 60 minutes™ Teag3 X 1 51.6%

) 53.8+53.44
For 30 minutes = = 54%

For 45 minutesﬁl’;ﬁﬁ = 52.85%
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For 60 minutes = 5-3—%& = 52.35%

Percentage of je 2a and 1b.
weight of oil extracted 1_0_(1
t used 1

Percentage of oil efficiency™ Lgight of shea ™
Sample 2 2

. g87.76 ., 100
For 30 minutes™ 72003 X — =54.8%
162003 1

Sample 2b

) g52.0 . 100
For 30 minutes™ 8520w — =52.59%
162003 1

Sample 22

. 835 100
e e T == (4)
For 45 minutes =7z70.0 X= 51.6%

Sample 2b

. g4936 100
For 45 minutes =775 03 00 = 0
5 T 1620.03 X 1 524%

Sample 22

. g2473 _ 100
162003 1 50.9%

Sample 2b

For 60 minutes= _840.1 100 _ 0
utes= 7520.03 Al 51.86%




For 30 minutes '54'3":’ 259 _ 53.69%

) 52.44516 _
For 45 minutes=5 52%

For 60 minutes = il_‘-’%*i‘-’i = 51.36%

o T




