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Abstract -

e romowad of hulle fFow Benteand e Gre production of editle oil and
cake -has conlimued to wiracl greafer inlorest in recen limes. Thix iy
because the Fudl comreins axelaie, which binds calcfum and s
renders the cake wrvruiritiouws gfer oil expression. A mechanica!

- dafudlor and @ huli separator were therefore developed for the seed.

The debuller covoisty of 3 Rlades, each in a dise form having saw

" teerh periphery end a snofl driven by e 2 5kW. {300rpm electric moror.
It B a cupwcity of 104g of wedehudlvd benlseed with the addition of 60 .
litres of water por batch of 3 mimues The dehulling cfficicncy was
Jound to be 95%. Saparation af the kul frows the sead is carried owl v
mixing the blend seed with saline water ond allowed fo seitle wnder
gruvity. The degree of salinity of the water used is about 15%6

Kcywadl Bemseed Debulling, Separutian, F'.ﬂ?ci'u\cv, S-ﬂmxl.y
* Comresponding Auduor

i 5 aes lntroduchon

cms:cd or scsame scad is a prized sced in'the world because of the

by-prixduct that are denved from it - the dehulled seed, the ol ad

the cake. It is free from undesirable components such as protease
inhibitors in soybean, gossypols in cotton, lectins in peanuts and ncin in
castor beans (Share, 1998). DBeniseed o1l contains natural antioxidanls in
the fonmu of sesamol and tocopherol which make it the most resistant o
oxidative rancidity among scveral vcgc(ablc oils (Yen and Shyu, 1989;
Jaswant and Shukla, 1991).

In conventional processing where benisced ol 1s e major product,
the whole seed is usually crushed and the oil is extracted, The by-praduct
(cake) is usually fod to animals as a protein source (Inyang end lixanem,
1996). I[Iowever, in ureas where the cake is caten by human heings, or
used to produce proteinised infant weaning food, dehulling is necessary.
This is because the hull contains oxalic acid (2-3%), which binds calcium
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and reduce its avsilability (Kinsella and Mohte, 19853, The bull “alza 7
vonleins undigestible fiber, which ituparts a dark colovr w the cuke, :
According o Gupla (1998) dehulling improves the natritional and
Nevour characteristics of the meal and Jeads (o the production of a glossy
while product imespective of the hull coleur (bluck, while oo red). I'rum i
analvsis pl' expresses beniseed o) (Table 1), it has also been dmorvcud ,
that dehuling ol beniseed, leads to a hicher oil vield, invreased prol:m
content. and reduced fbcr content {Johnson et al,, [979; Dxcsm\'a and

Knlcosa. 1990; Ofavanju, 2002 However, the qmall size nf’ m:mwccd
makes its de ‘mdmo diffienlt. ~

Tuable 1! Pro<imate Analysis of Mechunically Expressed Bf:ﬁ}éceg.Oiln_ y

Conatitucnt Undchulled Scced Dchulled seed
% %

Protein Nx6.25) 250 29.9

Ash S42 346

Far F1har Extracrable 3390 37.5

Cri:de Fibre 4,08 3.04

Orealic azid ’ ‘9.1 = . : A_ 0.35

Cutvium B X | o as
Sowee: Olayorju, 2002 T T T T

several investigators have reported variows methods of- dchullmg the
seccs. Tamz ef af, (1979} a3 weparted by Orasanya. and. Keleosa (1990).
used lye sulution o dehull five veneties of beniseed. They suated. that 6%
zodiun hydroxide at 60°C with seed to lve ratio of 133 (W) was suflicisnt
to decosticate ail the bemiseed vurieliss in 10 sevonds. Ancther method ;.
accerding to Mcoharam [1981} consisted of contacting beniseed ,with «
boiling snluton of 0L6% sodiom hydroxide at 96°C for:l w 2 minutes o
facibilate the suplunng.cf the cuter coat. The cout was then removed by;.-
washing. A yicld of 85% of dehu'led marcrial on the weiglit of raw sceds !
was ohtansl. Towever, heniseed dehulling by alkali treatment is
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associaled with the ollowng problems: the difficulty of having 1o source
the chemical lecally, hazards of handling the alka'i during processing, and
high cost cfpmcessi::g

Tonlisicin ef @, (1980) subjected water scaxed benisceds Lo o rubbing
action of two vertically mounted discs in order to peel off the hull, which
was then sepurated by [oatation in brine. Traditional method of dehulling
beniseed involves soakmg in ¢old water overnight followed by partial
drying and rubbing sgains: a rough surface. ' The hulls seperated from the
kemels are removed by winnowing (Gow-chin, 1990; Badifu and Abah,
1998). Thais method is Jaborious and suvitable for handling only small
batches of sced.

Consequently the best oplon for consideration 3s  mechanical
¢ehulling,. Hence, the ohjective of this work 35 ' identify and sclest
approprigls unit operation eguipment for a pilot scale dehulling of
benseed a}nd ta develep the identified equipment.

Matcrials and Mcethods

Proc;:us Techoology
The sequence of processing beatsged into dehulled [orm is given in
Figure | and briefly describad below:

Cleaning

The Federal Produce Inspection Service (FPIS) enforces FAO
prescribed  grades and  stundards recommended  hy  International
. Commodities Board for beniseeds intended for export (Hockmen, 1998
Sahay, 1948). The standard for the two types of beniseeds produced in
Nigeria- the Kano and Be=nuc variztics have the samc quality standards
termaed as ' Exporntable Quality™ which means benisceds which contain:
= not more than 2% by weight of stones, laterite and other vegetahkle

marters and
= -pot more than 5% by weight of aeed other than sesamum indicum.
Beniseeds that fail 1o maintain this standard is rejected for exporl.

At the cottage scale level, the sceds are cleaned ‘using two sicves of
2.5mm and l.5mm aperlures to remove dust, sand, dry leaves twies and
emply capsules of the fruits. The cleaned seeds are then washed in excess
waler o Temove emply seeds as well as scparation from stones. However,
simpie-'machines such as  air- screen cleaners and specific gravity
separators -are available for medium scale processing {Classen, 1992;
Qlayanju ef. al., 1999).
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chuunng
Beniseed has bitter taste that remains even after dehu]hng and oil
cxtraction. The bittermess containg alkaloids such as caffeine in coffes and

tea (Oresanya and K.o[ooso 1990). It is extractable in boiling water. In’
processmg. the raw beariseed is cooked in excess water for about 20

minuics in a covered container. The wrter is drained ‘off and the seed
washed in two chanpes of cold water. This was cooked again for another
20 minutes to completely remowve the hitterness.

Dehulling - B

The debittered seeds are poured into a mech.amcal dehuller
consisting of 3 blades rotating in a contairer of excess water. It is powered
by a — 2.5kW, 1500rpm electric motor. The hiph a;eed of the blade brings
about dehulhm_, : without breaking the sceds,

Hull Separation and Drying '

Separation of the hulls from the so::ds is done by draining the hull-
kernel mass on a 1.2mm sieve and then poured into a container of brine
{11.5% solution) and mixed thoroughly. This is allowsd to stand for about
30minutes. The hulls sink while the kernels float on vrater. The floating
kernels arc run off unto a sicve, for draining. The dramod kemels are dried
USIDE Bn aspimtor.

Maclnnc Description ;.
Mechanical Dehuller
The mechanical dehuller consists of the fallowing main components:
* Three «.h.oppcr blades, cech in a disc form having saw-teeth periphery,

* A man shull of 20mm diameter and 1500mm’ long, This cames the
blades and it is driven by a— 2 "\kW clectric motor ratating at a speed
of 1500rpm.

* A main tank of 400mm: dmmctm'andl OOmmdccp This hes a gate
valve at the lower end for dischargirg the product after processing.

Figure 2 shows the isvmetric view of the dehuller. The capacity of the
dehulling tank is 100litres and. it is to process lmcg of beniseed with the
addition of 60 litres of warcr per baich,
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'From laboratory experiments, it was discovered that scparation of sced
andhulltookplacewhenblmd benisced was mixed with saline water and
zllowed o ‘settle. The degree of salinily of the water used was 15%. Also
the mode of scparation was studied and found to follow the pattern of huil’
at the bottom, water column on top of the hull and clean seed column at
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the topmost part. The ratio of the heights was 7:5:3. It was therefone casy
o collect the ¢clean hull-frée seed by Jecanling from the lop column. This
is llustrated in Figure 3. The experience from the laboratory guided in the
s:izing of the separation tanks for the 100 litres dehuller. Thess are:
= 250 litres cylindrical tank with T0Omm-diameter gate valve at the
hottom used for the hull scparation.
*  Anuther 250 lilres cylindrical tank can alse e used to wesh the clean
hll-free seed after the separation exercise, |
= The material of the two tanks is plastdc. CGralvanized or stainlcss steel
can also be utilised. ' '
The draining of water from the hull — free seed can Se carried out
by collecting it in a container having a bottom wire mesh of about 500
micruns. The size of this sieve is 1,000mm diameter and ‘S00mm-high.
Further removal of trapped water in the seed is done by using an aspirator.

Figerm 1 leasudidie View ol dos Machan cal Davaller

Ji- Momor maumilag bescker; 1~ Qlsceke mocarn; 1= Saalal neel 1 » 4= Ceuwdlingg
o Coniminge ‘Beownr. O SRl - Big Nadas. 2 Sneciuinl sinn framu 9 Sma’l blade
19-Skaft bomom 1eppect, 11— Usas varve; 12~ Uase phase; 13— lone” aracket

Fxperimental

Ten kilograms of bemiseed was poured into the rmechanical dehuller
which is three ~ quarter filled with watcr (Plate 1). The switch was turned
or‘ond the shaft rotates for about 1 minute. The high speed of the bla®



b rxk,olz;wyuLo.Hmmuuo. Oresanya * ™ : 78

brought about the debullirg of.the seeds ulthoul breakage. Separation of

the hulls from the mdwasdenebydmmmgthchuu-km:lmmuue ona
12mm sieve and then pouring:such into a container of brine (15%

Solution) and mixing thoroughly (Figure 3). This was allowed 1o stand for
about 30 minutes. The hulls sink while the kemels ﬂoat on water.

The bulls were first empticd through the bottom valve into an emptied
mesh that dreins the waler, Another mesh was used (o collect dhe floating
hullﬁueseedanthetopeolumnDtymgofthewctkemclswasdoncona
clean concrete slab under a shade in order to ensure gradual drying of
individual kemels. °This was prefored to open sun drying because of
stress gradicnt in the dried kemnels, which may result in kigh breakage.,

Results and Discussion
The results of the wsts are as shown in Table 2. Ilwasobmodth.al
when the debulling operation was performed for 1 and 2 minutes, the
dehulling was incomplete, 3 miunutes operation gave complete dehulling.
Above 3 minutes, the seed becomes over — processed and got pulverized.
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The ohserved behaviour is due to the fact that the water inside the
container has a tempering effect on the seed. This allows the hull to swell

up awaiting the cutting action of the shurp blades of the dehuller and the
fast’ whirling movement of the water medium to wnfold the hull and ety
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il away leaving a smooth clecned whole kemel. IHowever, longer
processing time will make the seed to be milled by the blades,

E leetrle
Motor

Debhulling
Chrnmber

Collettion
Falal

Plate 1; Mechanical Dehulling of Berisced

Tuble 2: Performance Evaluation of Benisced Dehuller and Separator

Sumple Veight Debulling Time Dekulled Seed Salt-Water Solution  Separated Hult
(Kg) {min) (%) (%) (%)

1 10 . 1 50 -9 : 30 -
2 10 2 65 10 ' 45
3 10 3 95 15 95
4 10 4 100 20 9%
5 - 10 3, 100 25 96
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“T'he scparation of the hu.l was found o be partial when Lhe salin:ty of
water is below 10%. At 15% salinity, the separation rose to 95%. There
was no much difference’in separalion values when the salinily was sbove
15%. Separation of the hull mus: be quick to prevent excessive ahaorption
of water, which will lead 1o softncss of the sced, and thus longer drving
time. It was also obgerved 1iat after about 30 minutes of stagration, hall
[ree secd, clean water and hulls scparated in column in the tank are in the
ratio: 3:5:7. Further stepnation pedod up o° One hour did nul mase any
difference vmh separation column 1atio.

Conclusion :
It is expected that the development of thJs plant will dbe of immense
assistance to the rural farmers willing to process their sceds and the
expopters of beniseed who wunl o betier. quality und price for their

producls.
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