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SUMMARY•..•....... .- ........• --

Cr,ystc~ll~sationof Coconut Oil in air-conditioned shops,

affects the consumer-appeal of the product. In the absence

of TIinterisation fascilities, a blffi1dingmeth0d ~th an oil of

g~eater unsaturated aced content has been examined. Results

have shown that a 50/50 mixture of groundnut oil and coconut

oil remain stable in air-conditioned temperatures dorm to
20° Centigrade. .-'\0,
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(1) !~ .QY-E!-.lJ:tx..2!.Oil..:..

Vegetable oil quality is usually described L~ terms of free fatty

acid, uhich is an indication of the extent to "hich the fa~t has been

spli t by lipolysis, and by peroxide or benzidine values, indicating

the extent to whd.ch the fat has been oxidised. For frying fats, melting

point is irnportant in relation to the temperature of the env i.r-ornorrt,

Margarines and other solid fat formulation, would require dilatometrio

and other f[1.t inv.ices. In all forms of edible fats, the organoleptic

quality criteria, e.g., b'Landn esa of the taste and colour appeal are the

most important.

Though the nutritional quality of oils and fats is one of the most

',-,idely d.i.scus sed topics in med.ic e.L nubr-i,tion especially conc er-n i.ng the

relationship of cholesterol content and the absence of essential

unsatur'a bed fatty aoi.ds, especially of the linoteic acid ty_'e.• to the

incidence of arteriosclerosis in human, this does not sew. to have

playe~ a very Si~lificrult role in the production of edible fats. For

example in tho manuf'ac tur-e of margarine and shortenings, hydrogenation

is a key process, applied to obtain good handling and perforning

characteristios of the product though this will naturally reduce the

nutritional v~lue of the fat rnth respect to the presenoe of ess8ntial
fa tty acd.ds,

In G-hana,5 main -b.!pesof oils are available: Coconut Oil, .Fa.Lm Oil,

Cz-oundmrtOil, Palm Kernel Oil and Shea Butter. Shea fat has a high

melting point range of ~-40o Centigrade and hence remains relatively

soild even at Tropical t.ouper-a tur-es uf 25-300 Centigrade. PaIm oil

usually r-enaf.ns in a solia/liquid equilibrium at the: tropical tempera-

tures and changes its state depending upon the direction of

temperature change. G-roundnutoil al,mys remains a liquid oil also

due to the fact that it has a high unsaturation and a solidifioation

point of 0_3° Centigrade. Coconut oil, Wit!1meltinG point 23-27°

Centigrade and Palm kernel oil wi th melting point 22-25° Centigr2-de

usually exhibit orystalliso.tion when the temperature drops Me. remain

liquid wh8J.'1the tem.peratura goes up.



Crystc.llisa. time of 8.1:. oiU belo·.1 its wel tine point doos not

nec'33sarily ohan:;c tile ohosical con3titution of the oil nor does it
affect the nu-tritioi.1D.l ~uality Jut it involves on'Iy physioal

behaviour whd oh or-ea t es a poor conauner appeal. In temperato

clinates, solidi:{'ioat iO:1 of an oil at decreasil1'3 temperD.tures is

dis11ked ~)y housc-gives and other coneumor-s since it p'Lao es a11 extra

and. risky burden of re-mel ting tho solidified oil. The oil

industrios in these areas have respondecl to this by applying either

of the teclmi~Iue3 of' Hydrogenation or i;linterisation.

(2) II"DUS'l'2:'"IL\.L~,ffi'l~-WDSUSED '1'0 COEB.l\.T CRYS'l'ii.LLISf'...'I'I O~'~
~-..••.:a~_a::.,*_.~ .•••.•;:a_!~-=-~.-=r_.~ .~_~ .•'.~ .•._..,.-_~ ....•_•..._ .-.._

Hyc1rogOllCl.tiol1is the proo oss by iihich Hydrogen is injeoted. i.llto a

liquid oil in the pr-ceenoo of a catc;.lyst to reduce the iodine number

and r<:,ise the no I tin!) point. III this process, en oil liCiUid Ed; 25°
o..ttni:1

Centigrade ,:ill' . a solid sta tG c.t the SE'.•mo te::::}eratures and onl;).'

Belt at 8. higher te!:lperaturc., e./j. 33°0, depeledin/j upon the degree of

hydr-ogenation. 'I'his pr-oc es s is <:" cl-emd.cal, proc 0 S s in wtioh the

unsa'tur-o ted fatty aod.ds are changed to saturated acids and the ::::~ui:;ritiOllal

value 01' the oil (113 8. source o.t the unsaturated acids is eonse;.;,uel1tly

STently reduc ea.•
'?:G.'lterisation on the other hand is a physical process ii!. '.Jllich

solid glyceride po:-tions 2re separated by centrifuge 01' pressing from
liguid glyc0rido portions., at reduced tElITlporatures., leav.ing a product

whd.ch remo..ins ele['.r and liquid 'despi to tempore:.iura changes. In thi8

process, the 00nS\..1:713rappea L of the oil is not on1yimproved bub tho

uns r tur-a'bod acid eO~ltent of the .oi.L is even concentrated. The 301itl

glycericle portio:l.s of this pr-oo eas , which can be consd der-od as bye-

products, are uti1iscd f'ul1y in margarine and sllortelling i'ormulatior.s.

It is 'Very understo..ndc.ble, therefore, that in temperate

climates, these pr-oc eas oa are nidoly-applied oper-at i.ons in. edible 0i1 and

fat processlhg. The situo.tioil., howev er-, changes when tropical

cliB".to3 of aver<.'.se temperatures of 26°-300 CEll'ltigradteare under
oconsideration: III G.ho.n€." temperatur(!ls bo.Low 25 Centigrade arc not

too commonly Cl'!C01..Ul tered except on E'.. raiIT'J niGht or in artifioially

air cooleQ rooms. Coconut oil and PaIm Kernel oils begin to
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crystalise ~Jelow 25 C.

MARl0:TL'G8: DISTRIBUTIONor on:
e~ ..••......,. .~~.......--...... ••••...__ ~~~ J _~. ~ ••• - """"'-"-"-.:..:.0

The I:1C'.rketL1gand distribution sy s+em of oils in Ghana tdees tYro

basic f'orras ,

(1) Retail ~ale of oil by decantation in the Loca.I markets.

(2) The sale of paclcnged oil in shops and supermarkets.

In the local r'larket::;, t errper-atures are normal atmospheric of 26-300

Centigrade and the aa.Lo of products occurs fron sunrise to sunsct,
Coconut oil espeoi.a'lLy therefore, is aLways in i tn liquid. sta+o, In

the shops and 3E:)ormF'.rkets, refrigira tod arid air-conditioning

fascili ties reduce tho tc..l!1perature of t.hc shops to 23/24 °CentiGrCLde

during the day whe..1'J.tradLl':; acti vi ty is at its peak and 20-23 0Ce~rci0raclo

during tho nieht \7:-:811 the shops are closod. Coconut oil \Jhich nay

assume a liquicl sta+e during tho peak of the QQ." '.10ul(1bo found as a

so~id whe::.the shops open th8 f'o Ll.otri.ng morning due to cry sta.Ll.Lsctri.on

over the niGht period.

Our obser-va H ons have shovn tha t "hen solidified coconut oil is

purchased f'r'on the shops by a cuatomer-; the product ~/ould have chanced

to tho Li.qu'Ldstate by the tinl'3 it has reached the homu,

is, therefore, Yory ninor anc temporal in tropical climates ancl its

ser-Lousnasa is oril.y i:l so far as it affects the marke td.ng appeal oj."the

product. L.1 this respect the natur-aL product may be placed Ln a poor

competi ti ve position i:l t..'rlopresence of irayorted oil vnrieties -.-hllCh

may have D. fair amourit of unsaturated acids and the phys i oc.L

characteristics of '-Thichare not subject to the changes mentioned above.

The so'l.utd.on to t::is pr-obLen is not an Lndust.r-La.LdiffiolJ.lt:.! but

the economics of i~ in the prese~t industrial circumstance is cruoial.

T:.rlesta te of the oil industry in Ghana at the raonan t is one of

:~nade(luat::-!pr-oduotLon of ec1ible oil thereby resul tine; in largo annual

imports.

There is no hyrlr-ogcnation pl crrt and thore is ~10tyet a mar-gar-Lne

factory. The pr oductd on of a hydroijenatec1 so.lid cooking fat :1...11. Ghana

is a Luxury i:r~tho G~.•.anoi.an oil industry since most oils are

cons i.dor-ed to be mor-e ea si.Ly handled in their liquid form for frying
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purposes, <'.i1cl. 0.1"0, therefore, preferred. Observation has also s~10rm

that the use of solid fats for frying by h ouseiri.v es is on tl18

decline Sil'C8 foods prepared from solid fats a.r-o less palatable ,:hon

cold tho.n tJ~OSI3frO;11liquid. fats.

'1.110 aim of thi3 <fork, thorefore, was to exper-Lment on a n e-. blend

of oil which will have Lnpr-ov od mar-ka t appoc.L .:1.S well a s i!-:proved

nutritional char-ac tcr-Lat.Lc s •

.:~j?2.ri~ep,~~.

Var-Louo nrixtur os of de--odour-i.s od peanut oil and de-ououris sd

COCO:1Utoil were na do: 10af, poanu't oil and 100/ coconut oil wero used

as controls arid all the oil aarapl as HGrElp.Laccd .i.n a.n air cO:1fl:::cioned

1"000. The Jeer.lporaiuro of t.he ;•.ir oond.it.Lo.iod r oon vo.r-i cd from 2'+·

Centigrade Ln the day timt) to about 220 centi[;rc.de in the cp,rl~' ;:Ol"i""l:i..:.lt;

after 0. cool nizht. On a fe~l occasions, tho +cmpor-a t.uro c1rOll:.1odto

20.5°C ill tho early mor-n.ingfollo-,ling a cool r-a.iriy :-liCht. 'rho oil

samples Here oxami.nod regularly for any signs of crystc.llis2.tion for

a period of 30 days , Fooc1scooked in the controls and the uamxl es

contali':liLl.Gn 50/50 m.ixture rrer-e uLso exam.i.nedorganolepticCl.lly for tl.

differenoe ill. wste ;)y the Foo<lResoa.rch IIISJci terce taste pano.l ,
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90;:' Coconut )
10% Groundnut) Solid. Liquid Slight

siems
lof•i CYlJS to.ls
~

L~ ~Liquid

I
70/30 Il.ixture L~~ . Liquid iLiqU'~d ; l,:i, AU:',U Li.qu i.d Liquid

SO/40 j'hxtu.ro l L~W-Al 'L~ !Li(ru:~d 1 I,i'2.1'...: ~ Uquid Liquid t Crystnls

50/50 I-li~:ture I LJl.\~ L~ IL:;:~ ,L~(~l',d t Liquid Li.qui.d I Cryst2.ls

~~~~r~un_d_n_u_t~_J L~ t~uidulL~qt~~JLj'lU:~d __l.~iqUi~.-.l-_L_i_q_U_i~d.J Li_ql_l~,__

30/20 Hixture
··tCJO'..'-(~i-··n88S,

Solid Solid ISolid
•f
t Solid

T;QllltII
Q.RGAl\TOl.4lIT1.Q_l~§2~~?l!EJ'TTQ.F~!;lt]3J~Yldill.ll.o.J!'.JHX.

- ----r-'·~~~;GGS FRIED IN S~~;'I~~A-f .~-. CRIPS ~-;; -~J1nE_s~: l (1) ](2) >3) l~j (5) L(6)-~L~1_)T(:)ly)I(4ilid<'6-)_,
-~~-~ .~~. ~ ~-~~---_.-;--~- -:--~. - "fA' -- - r---- -i--~~-----·--"~t--,~
1 CX1'/o Coconut CD '(1) (]) (J) (J) (l) t (I) \l) (]) \l) (J)' \l)

tl~tl o o o o 'tl o o o o o~~~ ~ ~ ~ c: ~ s;::j ~ ~ ~ ~
o (J) 0) (l) (J ~, ," m (l) 0 C a;
H H H H H ~~ ~ H H H H' F-I§I~ ~ ~,:5 5 > ~,~.~ § ~.~

t 'd ! 'd , rd f rd • 'd rd ,I rd ! 'V I·v rd rd

/ 'I.,. .. ! I50 50 TExture : c ~ 0 • 0 , ,9 . 0 r 0 h 0 0 .:2 ~ ~ : ~ '. 2t z ~z f ~ ~ ~ ~ Z ~ Z ., Z ,P-i ......•t ,--. I' ~ ~_. ---- _~. ...----L~---L- ---1 ,-----!-. __L_~._!. ~. ~ _ t-- ---1- __ 1-..__ L ---1.. .. _
DISCUSSION': Tho results sho=n in I'ab l,o I indio~te t:1C'.t.it ~ very 10:: te::rporc.mre
-;i 2Ci"Cr~c'~ntigrado,a 50/50 mlx tur-o of tho oil "-Hl 'F>.bJ

.; .Ln 0.. :~ood markot appen L
since it trou Ld not exhibit crys t,'lllis2. tion. S+nc. t~1.8 oxpo r inon t,~l condi tio;}s

Hare s In i.Lar' to those obtn ined in tho ~i:; 8ho:98 and supe rtiarlco tu , 0. 50/50 m.Lxture
trou.l.d over-come tho tempor-ary pr obLon of oil in air COl1(~it:i.onod Fupe:r:"larkots.
'I'he results Ln. Table II shou thn t the blend ~';O'J_(~ ~10t r,lL'..:~e anv t~se difference
to the rousewi.f'e for cookirig or fryj.ng pur pceoaj th::.s Ho....:ld be expo ctod since
the samples under consideration are r-cf'Lned and. d';-odourised.

1CXf/o Grotmdnut

j



Table III shows the conposition of Cocgnut and Peanut oils and
also of tho theoretical c oDposition of a 50/50 mixture.

TABLE III
FATTY ACID COMPOSITION OF PURE OILS .AND THEIR BLEND

~-

ACIDS PERCFRT ll{ PERCENT IN PERCENT IN
COCONUT PEANUT 50/50 MIXTURE(THEORETICAL)

ChprYlic 8 - 4
Chpric 7 - 3.5

Lauric 48 - 24-
Myristic 18 001 9
Palnitic 8.5 11 10
Stearic 203 3 2.62
Oleic 6 46 26.2
Linoleic 2 31 16.5
Linolenic - 1.5 0.75
Other higher acids - 6.1 3.05
TlYrAL 99.8 9807 99.62
- .... -

From Table 3, the theoretical fatty asia co~position shows it to be
2 more nutritional oil from the point of vieil of its content of essential
fatty acids (linoleic, linolenic) than pure Coconut oil.
CONCLUSION

The probleos of crystallisation of oil at low temperatures can be
overcome by winterisation. In Ghana, hOHever, the ax:gunents against
Hinterisation are:

(1) The buDe of coconut oil is sold on the open market at ambient
tenperatures wher-e they a s sume the liquid state.

(2) The oil industry is not yet advanced to further process and
utilise the solid bye-product of winterisation.

Though throughout the history of edible oil processing, liquid
oils have been considered as pure '>/hensold without any admixture Hi th
other oils, under these circumstances, one solution of the



prob Lem voul.d bo to blend coconut oil with an oil which is eque.lly

consunod in Ghana, "\vith a v i.ew to improving on botiI the mrtr-I t.Lona.I

and i1o..rkoting qua'L'ity. Tho results of a recent survey a130 showed

thp,t tho popul.c td.on rrho buy from shops, pr-of'ar-o and utiliso mor-e

groundnuf oil which is the most oxpensf.ve amongst the local oils in

The results have indicated that this can bo achd.eved

successfully 71th a 50/50 ntxture of refined arid de-odourised

grOt'.l1.0nU-C oil and COCOl"lUt oil. From tho cost point of' vie\!, such

a blend shoul.d be cheaper thm~ pure gr-oundnut. oil.

'--ZZ?---~--~-;j~{-1C~~
J. Ko Bo Ao ATA
Rese~rch Officer,
Oil Secds.

r

JKBAA/EOO-


