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ABSTRACT

Shea nu, belongs to the family ofsaPo,acea«e and i, is cultivated in central Africa, west
Africa and in Nigeria. The north centra, par, of Nigeria produces more Shea trees. In this
-dy some Shea nut processing unit operations were studied to assess its effect on the yield
ofoil. The unit operations studied were crushing and he^ng ,im, The shea nut [m fc
experiment were collected from Lapai cental market and extacted locally into „i, in Minna.
Two crushing sizes which were obtained by sieve analysis and three roasting time were used.
The crushing sizes obtained sample with 2.00mm and 2.36mm .articles size. The roasting
times used were 30,45 and 60 minutes.

Crushing size of2mm and roasting time of30 minutes gave the highest yield ofShea oil
<«*) and also alight cream colour. Shea nut oil at roasting time of45 minutes and 60
minutes were dark in colour which may no, be acceptable in market. Based on this work 30
minutes roasting time is recommended because i, activated more „i, and produce light cream
oil whidi is acceptable by Shea oil users.
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CHAPTER ONE

1.0 INTRODUCTION

The Sheatree, ««-*"*»"»" ^ is!the
. • M% to 50% edible fat. The Shea tree populahon of eastto Produces contain 20/. to The shea tree population

•, •• . which produces more liquid type of Shea tat.^spedesimlohcawhlchP «..**-.,-*-**«•«
mthewestofAfricafromNigenatoSenegalisap—andprodueesmoresoUdshearhuherasit— moresteancacidCO ,
Maran.2004). _ ^ Shea tree is import for

Shear trees grow in large parts or su

-«.———-——"—it:.!

PLATE 1SHEATREE AND FRUIT
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AWof Shea oil —^7^1, low oil ,e,d from *e ..Howe,a
proauc,ion —in^rShe, , tofteOT^„^

miffing stages can improve tney

u AIM AND OBJECTIVE _ ^ ^^ Ae
• m ;<* to investigate on the lacwr

optimum yield of oil to Bxt)eriment was conducted to: ,^mefoUo^gobiectiveswereconsidered.Bxr-m
. determinetheefTectofSheanutweightonoUyield
. ae.rmineu.eeffectofparaclesrzeon^oilyle.d

V

i

u JUSTIFICATION .^utace since it can offer many oppolrtunities^.tudyisrelevant^flreentireruralpopulacesm

for serf reliance on local production. ^^^
, u •„,„* for machinery, traditional soapme recent discoveries as a.ubncant ^^^emolovment.

The nroduction ofthe aoovc „

„through exportation ofmis product
Nicer!

I



u SCOPEOFSTUDV ^ ^^ daferent sample weight and parties
. rue enaction of oil from local Shea n

S" ..meouaUtyofe^oUbylocale^onmemod.
. To determine the quam?
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CHAPTER TWO

2.0: LITERATURE REVIEW
• efforts to plant Shea trees in•..tree There are ongoing efforts P

^^ ~ have been encaging. The Shea tree-v, very
MnTOUed Plan^ons tmd some res* iiWwitisyorog.tew^
slowly. ,*—^-——""" ^ ^ by httman for firewood and^nedhybush^ — _*_„sp^g branch,. «
cnarcoa, The Shea tree is ftom (7.6 -22.
.semblesanoalctree. ^ ^ about me many uses of Shea

^nersmAfncafromase^ „s,,not taow about the Shea
nntteramong.hecentralAfricanpeople.App s&st observation of it in

„ ,, OS vear old Scot Surgeon, recordea m^ until M.Mungo Park a25 year o fMmaoParkin central Africa He notes
v. jrlife and travels of Mungo rant nmela^mos. He wrote aboolean . _ ffie iffiporu»ce of the

• m accompanied Shea butter processing,he intense activity which accomp

tutterincommerce. Dewfc««t of promising uses in cosmetics^l^itwasusedinmarganne. OevelP ^^
.^w^n In the 1960s, people mJapan auwas interrupted by World WarH. to ^^^^^was

rtf?003 allowine apercentage 01 cpassed in January of2003 all .

————rrr-—--—
Afticanhibeswitiunmosecountnes. D
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Uedtree Women in central African countries have
m*e Shea tree is awoman-contioU. ^ ^ ^ _ ^^^
dlspUyedthe^work ~^,^C_--.~ *t~
—— ~*—^6 UeG—areknow.tobethelargestprodu.rsof
mterestintheSheabutterbusmes, TheG d. ^Wucers of Karite or Shea

„-,„ Burkina Faso is the world's second largest p
Shea butter while Burkina r

nuts-ORSAT) the .mail west Africa countiy produces from
• *,ii *nd other factors, the smaii w«=Depending onramfall and om ^ ^ ^ ^ to !989 when Robert

40,000 to 80,000 tonnes of Shea nut per year. ^ ^^
•. ♦ ,he Institute Recherche en sciences /vpp h™0' â ^^--^veti.eworking—nofSh.bntter -

^•f^^--—-——I'-^cers. -"-^^.^^^-^--r-fromthenuts. Tne process makes ^^| perhour.compared.iustSOkUc^msm^^ ^^
^.orkisahnosteffortless.apressureof.ki ^ ^

j end of .995, 40 presses had-n „rttetm objective is to m.tori, at,

) In 1998,IDRC approved atnir ••„ ^etic and food item
' „,»mat it can produce ahigh quality cosmetic^Sneabutterisnecessary*> „ ^ tins application.

^ ^"y &rlll-e—-machine u^ to volati^-rous
lessor Kassamba, adapting the o* rf buttf in,o ti^dsttbsUmces)andtiie^tionators>maehmeu1ataU„w
^soUdfn^r.l^theprc^uctionprocess.

If

i
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abutter in Ghana". Opportunities and
• «cHea nut and butter w^evantwoAdoneinthisareais ^chproject which was

. t onna aftameworkotaiargeiconsttaintsforlocalprocessmg. ln200 , ^^ 15 smdents linked to the
, ^ers and entrepreneurship mGh^ to

ab0ut rural farmers an ^project.Ufflversit,ofWageningenweremvov^ ^^ ^^ ^ was
ta the upper west region of Ghana, ^ ^^^^ ^ ^conductedwmleareTamaleCKorthernregion)^ ^^^^^^^

.portofcosmeticSheabutterprodu.wascar.ed ^ ^^

,+v,^ is then noticing an aging uconcerns pressed by various -- ^ ^ ^ ^ ^
^accountto.eshortennigo^P ^hi.eakernels in

menarvestseasonandsellmemmU, dry ^ women ^d men
4 +« tiip harvest season, me nyp"! dry season as compared to *eh ^ ffleetmg up to me standards| ^dmginbulkSheabutteronmelocalmarketha

| ofSheabuttersetby thebuyers. ^^ ^^ ^ md
The exporting industiy mShea nuts an . shea butteI exteaction or

1 , demand more women organise themselves in Shea butthecauseofme.rgerdemand.m ^^of Shea farmer,
tiadmggroupshis.adofoperatingmdi— ^ ^ is to have aShea

J board separate from the cocoa board, and
| makingin,rovements«

^ordmgtoVidanaC2008), fifty years ago the ho. ^^
, v, be estimated to 60% compared toother edible oils. A"C^P—dtoSheabutterasaskincream. •;

are gettmg mcreasmgiy puP

1

\



e^fromthekernelofmeShea _«,.,.—*«
be _ted.hr — ^^^^onwhUeinBurkinaiPaso

^^.Gh^fh- vett,Sj2oo4>
can

region

me nuts are

buried too thegroundto stop the nut!

fmessing Sheakernel toto Shea batter.
,«•> iTnit operations ofprocessing™
2.1J unnoi™ extraction are:** steps needed for traditional Shea butter extra

The processmg steps i«*

a) Breaking

b) Roasting

c) Pounding

d) Grinding

e) Kneading

0 BOiUn8' v Mbreakfcekerr^intosmallpiecesso|mat.heyBreaK-g: This is me first step taken to break «h
,•„ Breaking is done with amortar and pestle. .^prep.edforro^g Brea^g ^ ^^ ^ adeep bro*n colour

ro.tingisstopped. ^ ^ ^^^ me kemel getting burn,.
^Cwnlleadtomaxnnumbutterextrac ^ ^ obtain a

H— <~ —^-~7l-^..--*'•'*,-'a,Bhwm4W[ paste. The pas. is then amoved and put. .
faeffita. me grinding step-whieh is next

*r*
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jwthis step is indicated as a• „ri„ded on aflat stone surface this step
r •dimr The heated black paste is grimed fe 4<)neGrmdmg. fot the thoroughness atwhichthe
.talpartformebutterextractionproce. rfyobtain^ |
^ta.«———*•-"" ^^C into the paste, warm water is

* •„ ^aten warm water is mixcu«• Before the past . beate, ^ ^ ^^̂ ^ ^^
^ several times during the beating ^ ^ ^ ^ ^
because if the paste becomes too cold, ^ floating on

.• ~™.«s the butter should appear «difficult. During the beating process,*
t0p ofme mixture. =, boiled in acooking pot Due to the low

— ——~r——-••-

and decant to remove any remaining
^toco.ldown.UwiUtornir^asoUdwhi.butter.

_-„- —-t r-

If
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. „fShea butter extraction
*he Steps ofProcessing of Shea d ^^_

_, <»« Effects on the Meps" _____-_----Table 2.0 *>« ^^ T^c^n^elte?_______---- Effedson^esteP ____
_——-T-^oT^n^rnTiSe^^^ be

doneproperly.Thefinertiiepncesoftt.es

^"^ 1B to black Shea butter. According to
Prolonged roasting results ^Sclueckenherg (2.4), roofing atemperature Cose to 20 C
_-_-.butterextiaction-^^^^

1118126 • • ,w determines the quantity of^ti.roughnessa.wMchthegri^grsdonedet^i

""" ^^dthecreamyn^sbecomest^oughand
beating because if the paste ib

beatina becomes difficult.
beatings ,. v, makes it creamy, itMmix up with the butter which makesIf not boiled water would mix up wi

is necessary to boil so as w —'

Step

1. Breaking

2. Roasting:

4. Grinding:

5. Beating:

6. Boiling:

2.1<3 Shea nut processing n̂ ough five processing steps before mey
Elected which now go through nv y

.beextracted from them.The Shea fruits are col

e, put out i
ofobtaining dried kernels!«--—'-—-'*:„_—...•-'•

The process <



2.1.4: Steps in processing fresnry P
, te have been couec^, me pmp of me Shea fii.it is

Removal ** * - ~ of _ ^^urages the grow, of,fungi
removed. The pulp contains high amounts ofpupistopievent
.hichdecreaseoilcontentofthekernel. So the purpose of the rem

^^offungi. ^..fc-__*..-*-i--4-*

— — ^ ^P.longedWlh.ofthefrmt.ndsto.stioy
bad taste. According to the JICA (200 /, P

^ that keep the kernel in good condittoaaesirable natural compounds thatkeep th leftonthegroundorontheroof fora
. When boiling is finished the nuts are left on the groun^ Til .ti.eendofthesedryings^memoistnre—ofttie

.upleofdays.drym^ .sheanntturnsbtack.no,dried
nutewffl be approximately 8% of the weigh,. aAetthan well dried kernel.^ P^-dorhlacknn.fetchlowerpriceson.n^- ^

,„fSh«u- These nuts are well dried when they produce rati
Removal of Shell. nut ^ cracked.

steken. ^^---^^^l^L^amortarlorstone.Crac.ngoftt.eshellisdoneeiti.bygentlypoundmgfi.eSh.u
. fkeroe.s- The kernels are then dried for another 3to 5days,

r^ngofUeme., oftheirwelght(nCA,2007).contentsmkemelshomdbeanother.%of«heirw gn

10

i



• + a. And the effects ofthe steps are as follow;
are placed in storage. And me ______———

1

*

i

1
U
•»

•»

1

Step

ITDe^Hping

2. Boiling

\S 3. Drying Nut

i

I

\
i

i

k

I
ii

\

i
4
1

Effectson the step

ti. nut. If not boiled,!, leads to me formation of free fattyacid
.hichresultsinpoorer Sheabutter quatity and can aiso cans, abad
„. Kisneces^yonb„nfor45nmmtesonlybecausepr|1onged
__, of me fruit destroys the desirable natural compounds that
keep the kernels in good condition.

___—«-«*"-l,-",,*l P0°riy^.rblacknutsfetch^erpricesonmemarketthanweUdried
__L hisadvisableti^themoisturecon.ntsofthen.tshould
be approximately 8% ofthe weigh, (JICA, 2007).

4„,.„_ .hfc^-—-———r-.tep ofprocessing which is drying ofkernels.
v , ifkernelsare not dried for another 3to 5days, fungi n^ start5Dtyfagke ^tothenutsoh,hn^--mo,ture1omentstn

ken,e,sshouldbeaboutl%ofmeweight(nCA,2007)

11



« OuDeflni«i»» ofolanBandantmalswMchconsistpredomuianfiy
OUs are water soluble substances of plants an

•A, The structures are illustrated below.0fmixture ofesters offatty acds. The struc
Glycerides (esters)

Glycerol +Fatty acid

n- o. They are derived di^y ^ ^ ^^ _ple
from milk and body tissues while plant oil

j „« sunflower seed ofl, fish on, etc.

__- ——*^__.-—4—heenobtainedftombiochemicalconversionofcarbohydr ,

esterifies to oil.

12
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_ CHARACTERISTICS OF FATS AND OILS

23.1 Physical Properties „avitv and determinirig the
The colour ofoils and fats is essential in assessmg gravity and

Colour: inecoiuui There are methods
v The darker the colour, the poorer the quality of oil, Theredegreeofbleachmg-Thedarkerth , for aspecific product or grdup of

• • w most of which were developed for aspecitic p
for determining colour, most 01 ™

Pr°dUCtS" ♦ wh asolid of apure substance charfges torvruwnoint- This is the temperature at which asohd ot ap
Melting point. ,lt over arange of temperature bee mse of

•i «* mixed triglycerides, they melt over a rangeliquid, since oil are mixed xn&y
v , ff^ctsofmevariationinmedegreeofumaturation.

combined effects oltne varum
•- .that fats and oil to flow when subjected to ashear stref.Viscosity: This is resistance that fats and

«rt_W with increase in the average molecular mass and inthed^gr
viscosity increases slightly witti mere, fthe fatty acid, The actual differences however a,e very small. For e,a^p ,

castor oil has aviscosity which is muci &

isusedaslubricant. form asolution with another substai,ce. The
c , Kiv This is the ability of asubstance to form asolutionSolubility: This is the the iWscibility curve of acid or fats m

j M0«iflvSaoartmdeterminmgmeimmiscioun>

^suchsolven.asben.ene.hexaneandpetroleumemer.etc.

13



__ ChenuCProperttes ^ ^ judging ouaUty of raw on ahd for

rrrr————tt^tirenumberofmiuigramsofiodineabso^edt.rgramof
msaturatior,thehigherismeiodinevalu, .

•r rvalue- This is the number of milligrams of potassium hySapo.mcat.cn vatae. ^^^ ^ B
necessaryforsaponifyingonegramoftheoti,sapom ^ountof
.caveragemoleeularmassofti.oa. Salification value also gives
^reouiredbyagivenoUorMCWmiams,^.

oil sample. The greater the total |

14
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CHAPTER 3

3.0: MATERIALS AND METHODS

3.1: MATERIALS. „market which was carefully sorteji out

*———-teIT^^weregottenlocally,
Minna emirate Niger state.
Table 3.1 List of Materials/Equipment

j

5.

6.

7.

8.

10.

Natural

G.shocks

Coal pot (stove) Locally made
Mortar &Pestle Locally made

Basket sieve Locally made
Milling machine Mechanical

fabricated

Sieve shaker Mechanical
fabricated

Buckets (plastic) Factory made

15

Public H2Osubply

FUT Minna

Basketball coiirt

Bosso market

Bossomarket

Bosso market!

Bosso milling centre

AgricEngLfib(fut.)

Bosso market
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» —-«—- ^Kpelly),2007isthemos,commo»lyused
— deSCritedby(SZr2 l,™smethodwou,dbeusedh,fh,.ampleofp—gofpremiumo^yS^aB ^^

reSearchwork.ForQualitybutterbeginsw.ti.aual,tySheanu,.

steps should be done
and completed within 24 hrs and

utensils used must be rust free and

tohuman health.desirable materials that are dangerous
void of toxic or un<

3.2.1: Steps in Processing

Washing and sorting -'

separation -^Packaging.

Crushing -* Roasting
MiUmg-.Kneading-Coldwater

,(2) hours due to the intensity ol

ashed and rinsed several times wiui cleanWashing and sorting: All the nut were w,

cleaned nuts were

the sun

goodones

dried under the sun for about two -
u- Anne the bad and black nuts were separated from the

.After when this was done, the oaa dnu

PLATE 2WASHING AND SORTING

16
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3.2.3 Crushing of the
nut: The nuts were crushed into

into smaller potions byapestle and

later pounded to get auniform size
for roasting. The bigger pieces of

mortar and was
Re-crushing gives more even materials for

the nuts were

roasting.

crushed the second time.

3.3

PLATE3 CRUSHING

PLATE 4POUNDINGHoastingofer.hednuts.Thecrushednutswereroastedimmediatelyafi.r

.otimetheroastin, The Shea nuts were roasted inapan on an open tire when the
^wereread^alittlewaterwassprinklemmesamplewhichgivesapopping
.onndindicatmgu.attheroas.dnntsarereadyformillingst^e.

17
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PLATE 5ROASTING332 M^ofRoas.ednu.^enutsroas.dwasallowedtocooldowncompietelyfor
2homs,duetothetemperatureofmeroastediu^^
Thennermepastememoreoilwmchcomdbeextiactedmroughkneadin,

PLATE 6 MILLING
,cooled down completely, cold water is added and

333 Kneading: After the past has •chumedwimfingersufficientlytogetsmoomanduniformdough.Theniixing

texture. Kneadingwas done in auniform direction so as to avoid breaking the
momentum. The final kneading was vigorous and breaks the emulsion completely.

18



PLATE 7KNEADING

3,, CoHwaterseparation.A .^^ forces more fat to float 0n thestirredcompletelytocauseagrayoilyscumtonseand
„ „fthe water was collected into anothercold water. The fat floating on the surface ofthe water

u •tpoafterlhoursofcollection.lnthespectrum,bowl The kneaded butter was boiled after 2hours
„„, hours was avoided so as not to destroy tej qualitybeaded butter that had exceeded 3hours was

of the butter gotten

335 __.„.«—-^-^--^^^

down and solidify.

19
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P^BOIU* ^^eainanairtightrustfretand
3,6 „_*,— *- ^ plaK _ tt avoid the

f r.ftntainer The butter was stored in aluwater proof container.

butter from melting.

PLATE 9PACKAGING

20
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3.4 ExperimentalProcdnre to nieces with the aid ofmortar, •MlOOOOgwascrushedintosmallerpieceswi
Sheanufcofweight.OOOOg ^^

.dpestlcThecrushednutwassievedtrndwas .^
a „+w»r10000eofsample2. luuuug.OOOOgofsamplelandano^ ^3^s^wretimfdat

wasaisotimedaUOminutes, 45 minims ^ ^

-—ir-:u—r— — ^"^eroastednutsampleswereagainmUMwitiia
hours-Thiswasalsorepeatedforsamp • lowed to cool down for 4hours

—:rr-r»:——andthepastesampleswereknead to kee0 the paste at arelative high

temperat,,^be^thecrea^
Tho creamy mass was wasnea iwinto another empty contamer. The cr ,he „„„„ Due to the lower boiling point

tt^veunwar^contaminantcompoundf^ ^ behffld[thenme

removeanvremaimngimpurities,.eavingacleiu-ye..ow
c00ldownwhichlatertumintoasoUdwhitebutte,

21
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Table 3.3

Steps

Schematic overview MP ____———ttT"

Objective Q-"«r ^ tools
Expected

Quality
-^^"fineT

me pieces,

the more

uniform the

roasting

prolonged

roasting

leads black

Sheabutter

j Breaking

i
1

i

1

used^JTime^
- -Trite oTl/^lh^educesize 10kg

ofkernel for kernels
uniform

roasting

mortar

andpestle

\
Roasting makes

grinding

easier

9kg of lWh
kernel

pieces

firewood boiling
pot

m

\
%

\
\
\

\

Pounding
Reduce size 9kg
0f broken roasted
roasted Pieces"
kernels

make

grinding

easier

52mins

\

\

Grinding

<4
f

\
J

j Beating
a

l

I

\
1
\

Boiling

to

8kg paste 45mins
with

pieces

Extract Skgpaste lb-IV*
Sheabutter

5 to 6kg 30mins
Vaporise 3
left water creamy

mixture

mortar

and pestle

firewood Grinding

stone and

cooking

pot

Luke Metal
warm basin
water 10L

firewood boiling
pot
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thefinerthe

grinding,

the more

the Shea

butter

extract
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; no^mmsismssM
cmmms&mMmsm

^form size, ^ample
usedsoastokijiow

J 4 ppiM.gjQC"1-" ---=
i~ 1 «md 2 nuts were crus,41 Crushing'. lOOOOg sample land2n

•J«**'x 1.-4 A oi

rushed toobtain a

<A a Sieve shakerwas«nA sample 2was also crushed. Asieve;rushed once and sampic
1 was c

the diameter
ofthe crushed nuts for various s:amples.

1
i

M__3r^lsjase4^ai§^
Eiectrical powered nut cracker.

Plastic containers.

Stop clock

pestle and mortar.

^^^e^nnacentialmarketexceptnieelectricity
^terialsweregottenfromtt. ^do*was also

^nutcrackerwhichwasgotienfro.-—
___*...«.——g.^Shea n«,i~
Tabled Variations ,. be cor^wh _____
___ Sample 1
Variation

Dtaneterofsieve

Weight ofnut before

crushing

Weight of nut after crushing

Time ofcrushing.

o/o efficiency of crushing.

All these above:
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rial <»*0- *i0°

evalua*0*0*
EffiCV andperfot^06modification*^

Brin&)
Source-

Agtic

statin (PGD 2002

and 60

eng^eer

** ^velyona^^
Ainroastms *

Materi*09''1™
firewood

. frying v&

. Stopcock
. Abacha stove

rfS**"***toas1

inute^
45 mi

:

I

gott©

Efficiency

;nfrombiochemicallab.

ofroastinr3^^f^'



Weight**6

roasting-

Time given

tocirculate.

o/0 efficiency of

roasting.

for heat

II

I



4.0 RESULTS

4.1 RESULTS

All the tests were

1. Crushing: the nuts were ci

sieve analysis

CHAPTER FOUR

AND DISCUSSION OF RESULT

and the average is presented.
conducted in two replicates.

Table
4.1 Result of crushed samples

Sample 2
______ S^mpiel
Variations _________ ~23ornm
_____ rr—-— "TxJolnmDiameter ofsieve

lOOOOg

Weight of nut before lOOOOg

crushing 9720gWeight ofnut after crushing 9830g
48 minutes

52 minutes
Time ofcrushing 97.2%

o/o Efficiency of crushing 98. °^_______
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1

I
f
i

i

heanntsweredividedh.to2samplesandeachsamplewasroastedfor
Roasting: the crushed nuts wer

Table 4.1.2 Pere.nt.ge of roasting

y

i

i

i

i

«

1
1

*\
\

§
<_

4

s
4

1
I

)
i

\
js

1
1

Table 4.1.3 Weight after roasting

.OHnaingtThe.samp.eso.roas.dnntweregrh.edh.tofinep.te

Table 4.1.4 Percentage of grinding
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t

i

4

4
i
i

i
I

i
i

i

t

TABLE 4.1.5Weightaftergrmding-

.1.6 Colors of ott produced
Table 4

Table 4
,1.7 Percentage of oil extracted
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J 4,: Discussi.no,Result ^ ^ extraction metiiod. the following
DuringtheextractionofSheaoil . ^ ^

——?___1————B-~
efficiency of98.3/o ana ?

respectively. -ze0f2 00mm and 2.36mm and each of

A„^ fnr %0 rmnutes, 43 nuuuu-! thesesampleswasroas.dfor 30 — 78.82% for 45 minutes and
Wti.epercentageroastingefflciencyofSO.l/.fo

1 79.55»/. for 60 minutes. , cand each of these samples for 30

J ___,«-«--«-- srelpIod„ced67.89%for30minntes,6X48for
1 percentiigeefficiencyofgrindingwereSarnplelP „3lS

d67 86% for 60 minutes. Sample 2produced 68.1845 minutes and 67.86/. f ^^ofoil produced for sample 1and 2
^67 fiS% for 60 rmnutes. The colors u *-for 45 minutes, and 67.65/«to , acream like butter, for 45 minutes

i.1and 2for 30 minutes produced acream mcwere as follows, sample land , ,Pd adeep dark butter. This was
r. hutter and for 60 minutes produced adeep aarHproducedadarkcreamlikebutterand ^̂ q

hofthe extendedroastingtime. The percentage efficiency
asaresultoftheextenu for le2 tor

. * frtr ^9 8% and 60 rmnutes 52.30/0 wm

,___^-^«—fcWA a^utesSl.36%. Sampled
. i_ j « 60% 45 minutes for iz /oauu "30 minutes yielded 53.69/c rentage efficiency during then.inntesisreconm.endedforusebecauseofitscolora.dthcpercen

4

i

i

{ 29
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i
I

1

3

CHAPTER FIVE

5.0 CONCLUSION

•a ♦ «n the oil extracted from the local

—————"-Tt*:.—^•Pd and its effect on the yield and colors ofoil wSheanmwerevar-edand. ^ ^on^.ddofSheao,Samp,1
showsthat*e — _--«- ^sofroas^

; whichhadmesieves«eof2.00mmpro ItisaUoobserved that the higher me
I ^cbwastiteshortestumeofroastinghaslugher ^^ofJ ^gtimc.elowertheyieldofouandtiicuai.tyofoile.tiac

Oilproducedlocallyattractsmoremarketvalue
! additivesaddedduruigthecauseofproduction.

,, RECOMMENDATION
j^ in the followingareas:| , Further research is recommended mthe to

' . f«h» roaster for efficient roastingf 1. ModtficationofShearoas onhumanhealth.

| •, _. *^-*-^-^^____^______-*+
• «f<iv.£»a butter manufacturea using• 3. Characterization ofShea bune

I 30
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Total nuts used=20000g

Variations

Dia^teToTiie^nsed

Weight ofnut before

crushing

Time ofcrushing

o/o efficiency of crushing

ap_pJE2E£

52 minutes

98.3%

Efficiency ofcwahNr^SS^Sw^ ervghmB

, 1=_i!2°-x 100 = 98.3%
sample l 10000For:

i o=JZ^X 100 = 97.2%
For sampler 10000

9830 for sample 1.

. .,. „ 2!!° = 4915Dividmg "V

48 minutes

97.2%

4915= sample 1al

4915= samplel a2
;ofsamplel-ampleHal)-amplel(a2).

;= sample 2(al) +sample 2(a2).
To getaverage •

To
get average of sample 2

32
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i
t

*

!

. . 9720 _ _,860.
Divingr-_--4aou'

4860= sample 2 a.

4860= sample 2 a2.

g0AST__NG- First roasting for sample 1al
—r- " ~45^ninutes

30 minutes
Sample 1

WeighTbefor^ ~^638.3g

roasting

Weight after roasting 1310.6g
Time for heat to 5minutes

circulate before

1638.3g

1307.5g

5 minutes

roasting

Efficiency (%) 80%
79.80%

weigMo£™X2$}?Z™2*^ X100
Efficiency =-^^fm before roasting

. A _ ______* x 100 = 80%For 30 minutes- ^55

. , _H°Hx 100= 79.80%For45 minutes-^ji^

. * H2H x 100 = 79.54%
For 60 minutes= ^r_£_;

33

60 minutes

T6383g"

1303.2g

5 minutes

79.54%



\
i

1

1
J

Second roasting for sample la2

30 minutes

T6383g

roasting

Weight after roasting 1312.6g

Timeforheatto Sminutes

circulate before

1307.9g

5 minutes

roasting

Efficiency (%) 80.11%
79.83%

weigMofnutafterj^ti^ x 100
Efficiency =^^gMoJn^blfore roasting

. , _l___Hx 100 = 80.11%For 30 minutes-^g^*^"

. . e_H2Z2x 100 =79.83%For 45 rmnutes- ^g__

1304.9 100 = 79.64%
For60minutes= 1638 3*

34

1304.9g

5 minutes

79.64%

\



*

fo__s_iin£leJ__a±i^

. _ 80+80.11 __ 8o.o5%
For 30 minutes - 2

79.80+79.83 _, 79 g20/0
For 45 minutes—•-_:

_ 79.64+79.54 __ 79570/0
For 60 minutes- 2

^fteLsafflElsl^ii^

1310.6+13125 __ 1311.6^
For 30 minutes ~2

1S07.S+13Q7.9 __ 1307.75
For45minutes --_""

___c_«_J___4_?. = 1304.055-
For 60 minutes = 2
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mmm. First re**** for S«»P>e**l
30 minutes

T62O0g

Sample 1

^WeTghtbefore

roasting

Weight after roasting 1312-2g

Timeforheatto Sminutes

circulate before

45 minutes
60 minutes

1620.0g
~ 162O0i

1309.9g
1307.0g

5 minutes
5 minutes

roasting

Efficiency %
80.99%

80.85%

weigMofnutaftej^^^ X100
Efficiency =•^g^ojn^utbefore roasting

_i3_Hv 100= 80.99%
For 30 minutes- 16200 A

, _ 1309^9 100_. 80.85%
| For 45 minutes-1620;0A

1304.9 100= 80.68%
For 60 minutes^ ^^ *

\ ^ommsz^^^^^^^ )le2a2

36
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1

i

\

i
A

1

^

Weight before

roasting

Weight after roasting 1279.8g

Timeforheatto Sminutes

circulate before

roasting

1275.5g

5 minutes

78.99%
78.73%

Efficiency (%

weightolnutafterro^^x i00
Efficiency =•^^oT^Ubefore roasting

. +0__2ZHx 100= 78.99%For 30 minutes-^o^*-1-

12755 * 100 = 78.73%
For 45 minutes- ^^

1270.5 100 = 78.42%
For 60 minutes= ^£Q

37

1270.5g

5 minutes

78.42%



5

i

i__la!±_2_a2_

• . +„ __8_+Zi = 80%[ For 30 minutes _—
4

i

\ J&&*2*£- = 79.79%
I For 45 minutes---^
%
\ __ _^_6___78_42 __. 79.550/0
\ For 60 minutes - 2

I Weighijyeiage^S^®^12

\ 1312^+HZH a I296g
J For 30 minutes - 2
I\ i_j__9_9__i2__s__ __ i292.7g
\ For 45 minutes= 2

I 130____127C_5 _. i288.8g.
J For 60 minutes = 2

A
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i

i
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_

i

GmmSz JlrstgrmdingforsamP"^1)-
-— _ . 30 minutes
Sample 1

WeTiiTb^forr ^l°-6g

grinding

Weight after grinding 895.1g

Brown

45 minutes

13073g~

colour

68.29%

890.5g

Dark brown

68.10%

Efficiency (%

weightofnutaft^JJ^^ X100
Efficiency =-^^oJ^uToTforegrinding

895,1 100 = 68.29%
For 30minutes-^^AA

_ 890.5 100 =68.10%
For45 minutes- ^i*

892,9 100 = = 68.51%
For 60 minutes- r^3.

39

60 minutes

T303T2g~

892.9g

r~

Deep dark brown

68.51%

i



Secomigri^ia&lMlBffl]

Weight before

grinding

Weight after grinding 885.9g

colour
Brown

67.49%

874.5g

Dark brown

66.86%

Efficiency (%

wei^or^Aar^rs^^. X100
Efficiency =^^ofr^beforegrinding

885.1 100 = 67.49%
For 30minutes- ^^ Ax

874.5 100 = 66.86%
For 45 minutes- ^_H9

877.3 x ioo = = 67.23%
For 60 minutes= ^^J A

40

877.3g

Deep dark btown

67.23%



percentage (o^msrmM^^^&3m

68.29+67.49 _ 57 89%
For 30 minutes — ~z

68.10+66.86 __ 67.480/o
For 45 minutes= 1

t _ 6851+67.32 _. 57.86%
\ For60minutes - 2

^r^^^^^^^

885.9+895.1 __ 390.5g
For 30 minutes —

1, . , 87_4___+8905 _ 882.5g
11 For45 minutes— £

877.3+892.9 __ 885.2g
For 60 minutes- 2
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GRINDING: Second grinding for sample l(gl).

Sample 1

Weight before

grinding

30 minutes

1312.2g

Weight after grinding 898.5g

colour Brown

Efficiency (%; 68.47%

Efficiency =^yfRaftergrinding ^1QQ
J weight of nut before grinding

For 30 minutes= ~- x 100 = 68.47%
1312.2

For 45 minutes=
883

130&9
x 100 = 67.40%

For 60minutes= 25*2 x 100 = = 68.08%
1307

45 minutes

1309.9g

883.0g

Dark brown

67.40%

42

60 minutes

1307g

889.9g

Deep dark brown

68.08%



S^nnd grin^T r™ """«!«2(g2V

Sample 1

Weight before

grinding

30 minutes

1279.8g

Weight after grinding 868.9g

colour Brown

Efficiency (%) 67.89%

45 minutes

1275.5g

862.5g

Dark brown

67.62%

_ weight ofnut after grinding x 1qq
Efficiency - . ht f nut before grinding

For 30 minutes-^x 100-67.89%

For 45 minutes-^x 100 =67.62%

For 60 minutest X100 =-67.23%

43

60 minutes

1270.5g

854.2g

Deepdarkbrovm

67.23%



r

a __

I P-.-,w*r fttt a™™rfor grinding sample 2gl+ 2g2 I

4

68.47+67.89 _ Aft 1 po/n
For 30 minutes =—-j- 6B-1B /0

. 67.40+67_62 _ /;7ci0/o
For 45 minutes= -_-

68.08+67.23 __ A7 fir0/n
For 60 minutes =—^ b/-b* /0

weight average •«** grinding sample 2gl+2r2

8985+868.9 _ 003 7a
For 30 minutes =—~z »»».'8

883.0.0+8625 _ 077 7Ca
For45 mmutes= - a/z./ag

889.9+854.2 _ 077 ft^o
For60minutes = —~r "- »'^u:>S
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_er____!_olia^^
we__^_t_£££iii_f__HHlx^

Percentage of oil efficiency= ^^7^^used

Sample la

882.1. v loo =53.8%
For30minutes* -^^ * i

Sample lb

_ 875,6 y ipo =53.44%
For30minutes- ^glA i

Samplela

_ 870.2 w_00 =53.11%
For45 minutes -jgjJS * i

Sample lb

_ 862.8 100 =52.6%
For 45 minutes -j^g* i

Sample la

_ 873.4 IpO =53l0/0
For 60 minutes-^8iA i

Sample lb

__ 845.3 x!___=51.6%
For 60 minutes- -_^A i

i_______B-__prf—Ato-U*

53.8+53.44 __ 54,0/0
For30minutes = 2

53.1+515 __ 52.85%
For 45 minutes- $

45



__ _____j_5__6 ss 52.35%
For 60minutes- 2

oioiUffissBsietsaffl] ,le2a__an_iib-i
parentage

percentage
ofoilefficiency^^^T^Wnutusect

Sample 2 a

_387_76.x___° =54.8%
For 30 nunutes- ^£03 i

Sample 2b

_8__2_o_.x12° =52.59%
For 30 minutes= -^oi i

Sample 2a

835 x 12°. =51.6%
For 45 minutes =^oo3 i

i Sampled

'• _84936 x_0?.=52.4%
1 For 45 minutes -^ooi i

1 Sample 2a
1

1 824.73 x 100 =50.9%
- For 60 minutes= ^Joi i

Sample2b

840.1 ioo =51.86%
For60minutes= T^^i i
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1

i

J
1
1

!fo_Jb_e_e_$SlSS2

54_3J_!__si - 53.69%
For 30minutes 2

5__4^__1__ __ 520/0
For 45 minutes= 2

__ «__^+so__. _= 51.36%
For 60 minutes- 2

/

ofsgiaElsas^i^
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