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ABSTRACT

Oil is naturally hydrophobic but often forsos an cmulsion when fincly aiispcrscd'in_watcr. Such emulsion reduced the
efficiency in the recovery of oil during extraction from vegetable oilszeds. Thig paper reviews some'techniques of
vegetable oil extraction'in the food proce:sing industry relative to e indigenous tecliniques., An extraction techniques
based on 'modified indigenous technology is proposed, The. principicn und rheological, background .are discussed with
'respect to multiphase flow problem in cqipment design/design parameters.and operating characteristics. ;Resulis show
‘water-air system to establish the flow Uynamics will also be presented.

'RESUME

L’hiile est par.nature hydrophobique mais elle forne souvent une émulsion lors qu'elle ést dispersée finement daris T'ead.
telle émulsion.diminue 'efficacité de la récupération de I'huile pendant le iravail d'extrdctlon. Cetfe cormunication
.certaines techniques locales d'extraciion. de I'huile végétable dans les. industries produisant des de)xr\!as"aliniaiiabu
' proposé une technique d'extraction basée sur une technique locale mais modifiée. On a parlé des priricipes et de’
rhéologiques en ce qui concerme les problémes complexes posés par les pa ramdtres du modéle d'équippernent aitisi que les.
spécifiques d'opération. de ces dernicrs. Pour 8tablir le courant de dynarmiqué on a aussi présenté les résultats en
systéme air-eau. :

INTRODUCTION

Nigeria is blesscd with abundance of vegetable oilseeds such os coconut, jolm, palm kernel, groundnuts, soyabeens
cottonseeds, sunflower seeds, maize, etc. The potential of Nigeria as a major producer of these cropé has diminished due
to neglect and was noted by Miclke (1985) who observed that the sjor production of palmoil has shifted front Nigeria is
Malaysia. However, research ciforts from our institutions have tesulted in the development of improved chltivars for the
above crops. Extraction of oil from these raw materials is still in its intancy in Nigeria and the development df appropriate
processing technology is gaining some intercst.

Presently, most of the available commercial technologics, n vegetubly ou.ottractiou, are built around solvent extraction
using hexane. extractant. The cost of thése chemitals. (solvents) has increased significantly in recent times resulting in
reduction in production tapacity or plant shut down, Increased awarenoss of [he hazards of process chemicals in food
products cause concern over the continued usc of toxic chemicals in the extraction of oil. There is therefore need todevelop
alternative extraction/scparation technigues which will incorporate the high extraction cabacity. of hexsne and retain the
product purity offered by mechanical press.

In rural areas, complete oil removal from cil seeds is accomplishodt by Washing the digested seeds with copious amount of
water. -The local processor uses water which i; 2 nontoxic solvent to axtract edible oil. It is required that the extraction
sovent be.readily available and inexpensive. Vater soems to mect these requirements but forms emulsion with fluid
dispersed oil particies, thus reducing recovery and extraction efficiency. This paper discusses the steps nocessaryin solving
the emulsion problem in the extraction of vegetable oil when water it used as a solvent. Tbe principles of design ofa method
to treat the emulsion will be bascd on a multiphase flow analysis using water as the matrix.

BACKGROUND OF EXTRACTION TECHNIQUES

Commercinl technlques

The recovery of oil fronl vegetable oul-seeds follows a general proless route comprising:
(a) Pre-extraction Preparation

(b) Extraction, and

(¢) Refining.



an
The extent.and complexity of each stop. dopends on the physical characteristics of the individual raw miaterials (feed) and

lbo avaxlablcprocesglechnology The proccssu described below are utilized in the ‘palmoil industry but they are applicabie
10 other vegetable.oil-soeds

‘Pre-extraction Preparation

This is the first’ stcp in the exwraction process, which is desigoed to eliminale foreign materials; minimize. contamination.
;educo mamjcnnnce cost; and increase ¢fficiency jn oil recovery.: The sceds are broken into small fragments to increase the
available surface arca For pakm kcmcl Southworth (1985) rcportcd that the seeds are reduced to about 0.25 and 0.4 mm
diameter. The size reduction is followed by steam conditioning to provide:

(1).appropriate moisture content in the meal.
(2) rupturing of thd cell-wall of the meal,
(3) coagulation of protein,

Tho meal is cooked t0:104-110°C at'a mioisture content of 3% by weight and it is then conveyed to the extraction circuit.
Extraction

‘Thelextraction phaseyd carried, out §ing mncho.mu\ pross m solvent extraction, Properly cooked: mealis fed:into a
screw:press and.compressed soexpel (ho @ily! The de-oiled cake’ 2 discharged; for use.as fuel or formed.into. .pellets for
Agricultural feed production ..Extraction by.solvent is carried out, by, using the meal prepm:d in the manner mentioned
above. ‘Two methods of meal-solyent coptact are commonly pmcuocd, ie, Percolatmn, and i tmmcrslon techniques. In the
pereolation metliod thé meal js storegd in. qudﬂly dcsgucd v;-sscl and the solvent, }u:xane, is pcrcolated over the meal.
The immersion technique is carped out by, counter-cusrent Ilow of the meal against the solvent/m:scella in an extractor.
The two methods are:often combines) for,more efficient, exiraction, ‘Sowvent recovery from the de-oiled cake and-extract
phase (miscella) 15.1he next sjep v we procese

The de-oiled cake is Brought in contact with live steam in an agitated vessel and the desclventized cake is discharged and
sent to the pelletizing plant, Praciional distillation under vacuum and at high, lcmperatuxc is used in the recovery ¢ of the

solvent from the miscella. . The reclaimed solvent is recycled to the extraction circuit and the ol is stored for subsequent
refining

Refining

:Degumming, filtration, deadorization, and removal of the free fatty acid (FFA) form part of the physical rcfining process.

"The chemical, rcﬁmng slep.js aimed ! coateolling the triglyceride compositions, mdmervaluc, slip melting point, fat and
mineral contents e.g. iton, copper, and phosphorous. ‘Mere details on the refining process are covered by Stage (1985),
Morgan et al (1985) and Swoboda (1985) :The resulting ‘refincd products and. uoc:ated by-products are ‘employed in
various industrial applications. Having, galncd some background on the cominércial process of vegetable oil extraction, it
is ncgcssary to look at the rural or hcligenaus extraction methods,

Rural Extraction T echniques

The extraction of oil from vegetable oli-sceds (mostly palm, palm kernel; coconut and groundnuts) bave been practiced.
since man wad able to device som& basic domcauc implements.-The basic steps in the indigenous practices are:

(a) Pre-extraction picparation of raw malorials,

(b) Extraction, and

ﬁ(c) Rcﬁnmg

Somc similarities exist between the basic steps 1n both rural and commercial practices but significant differences- also
charactenzc the scope and philosophy of these techniques: Extraction of palm oil is briefly reviewed.

Pre-Extraction l’reparallon of Materials,

Theripe palmfruits are harvested and the bunches are chopped and covered wuh green Jeaves or mats o reduce evaporation
and loss of moisture from the héap. ‘This process will enhance fermeatation and ease the release of the fruits from the
bunches. The duration of coverage of the chopped bunches affect the quality of oil to be produced. For edible oil, one to

three days will be thg average time aflowed but longer periods are nccessary for non-edible oil.. It should be noted that the
FFA level increases with increased [crmentation,






