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Introduction

Microbial lipases are used ascatalydsfor enzymic interesteification of oilsand fas Thenaud
fundion of lipasesisto caay<s the hydrolyss of acylglycerdsand other fatty acid eters, i
these reactions are easly reversbleand consequently the enzymesare also effective cadyssof
variousinteresterification reactions Lipasecatalysed interesterification of mixtures of
triacylglycerols or triacylglycerols plusfatty acids can be used to modify oilsand fas. By
exploiting the selectivity of lipaseshigh vdue spedality oils and fats which are difficut to olian
by dternative methods can be prodiwced, and commercial processesfor the production of
confectionery and nutritional fats have been developed. Comprehensive reviews of enzymic
interesterification have been published (1,2).

Catalysts

Enzymic interesterification reaction systems consig of thelipase catalyst and avery small
amount of water digpersed in a continuous organic phase comprising the reactantsandoptiordly
a olvent such ashexane. Lipases caalyse reactionsat interfaces, and a large interfacial area
between thereactants and the more hydrophilic enzyme phase isrequiredto obtan high resction
rates Thiscan be achievedby immohilisingthe lipases on the internal surfaces of macropaols
support particles. Additiond advantages of immobilised lipases arethat they can beusedin
packed bed reactors and easily recovered from stirred tank reactors for rewse. To produce
effective interesterification catalysts selection of sutable lipases and support materialsis
essential. Asregardsthe lipases, themain criteria of suitability areselectivity, activity and
gahility in the reaction systems, and cost. For the support materidsimportant parametersare
surface properties and area, pore and partide size, ompressihility, resstance to attrition, and
cog. Both the lipases and support materialsmud beacceptable for use in food processing.
Effective interesterification catalyds have been prepared by immobilisnglipasesonmaoropaous
hydrophobic particles and weak anion exchange resns.

Reaction systems

For enzymicinteregerification mixtures of triecylglycerolsor triacyldycerolsplusfatty acid
(este) are contactedwith immobilised lipase catalyst in the presence of a gnall amount of water
at 40-70°C. The reactions arepreferadly runwithout solvent, but in some cases hexane mug e
added to ensire that the reactants and products are liquid at the required reaction temperature.
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Processes can be operated a@ther in batchesusing gtirred tank reactors or continuowdy with
packed bed reactors. Packed bed reactors are usually preferred, because higher catalyd
productivity and better product quality andyields can be achieved. For operation of packedbed
reactors a small amount of water isdissolved in thereactant mixture, which isthen pumped
continuoudy through a bedof immobilised lipase paticles. Careful control of thewater content
of the feed to the reactorsisrequired to mantain catalys ectivity whilst limitingtheformetion of
hydrolysis by-products. Immobilised lipasecatalyds can be very dable under the conditions
found in packed bed reactors, and operation of reactorsat temperatures up to 70°Cforprolonged
periodsispossble. An important cause of catalyd inactivaion isthe presence in dils of minor
componentswhich dcestroy lipase adtivity, and to run processes cog effectively with longcatays
lifetimes and high productivity these catalyst poisons must be removed from the reactantsby
cargul refining.

Applications

To cete, enzymic interesterification has been used commercially for the productionof high vaue
spedality triacylglycerals. In the confedionery fat area the 1,3-regioselectivity of lipaseswes
exploited in the development of a processfor the production of afat containing ahigh
concentration of 1,3-distearoyl-2-monoolein. Thisfat could be used as a substitute for shea
searine in the formulation of cocoabutter equivalents. Fats designed to inhibit blcom formdion
in chocolate products have also been produced by enzymicintereserification. In the area of
nutritional fats, thetechnology is usedto produce ahuman milk fat substitute for applictionin
infant formua. Interesterification of a mixture of palm stearine and oleic ecidusnga 1,3
regioselective lipasecatalyd givestriacylglycerolsrich in 2-postion palmitate with olegeinthe
1,3-postions. Thesetriacylglycerols haveafatty acid distribution smilar to thatfoundin fumen
milk fat. Enzymic interesteification can also be ued to produce oils and fas containing
nutritionally important PUFASs such as eicosapent aenoic and docosshexaenoic acids. For
example, useof thetechnique to produce structuredlipidswith medum-chain fatty ecids and
PUFAs located spedfically & either the 2- or 1,3- of triacylglycerols has been descriked. In
principle enzymic interesterification can beused asan alterativeto chamical interegeification
in the prodiction of spreadsand shortenings. However, because of high catalyst and procesng
codts, to date the technology has nat been goplied commercialy for the productionof theseloner
valle fats.
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