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STATEMENT OF INTENT 

Tec��ological research may be considered to be of three different forms : 

1. Fundamental research. The objective is to increase the knowledge 

base fran which industry functions. Application of findings may 

take more than 10  years. 

2. Mission-orientated research. This 

objectives undertaken in specific areas. 

is research with specific 

Application of findings by 

industry may take between 1 and 10  years. 

3. Development research. This· entails the application and adaption of 

existing scientific knowledge. The target for utilizing industry is 

normally less than 1 year. 

In this thesis most of the work described falls into categories 2 and 3. 

Relatively little attention has been applied to more fundamental 

l"esearch. 
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ABSTRAcr 

Hal louni cheese is made in sane Middle Eastern countries fran 

sheep's and goat's milk. It is a hard , unripened white cheese that 

tastes l ike imnature Cheddar , and it has the capac ity to melt and 

stretch when heated. 

The present invest igation was undertaken to provide information on 

the manufacture of Halloumi cheese from fresh cow' s milk , to define a 

process for i ts manufacture from recanbined milk , and to examine the 

appl ication of ultrafiltration procedures to Halloumi manufacture. 

The first part of the research prograrrme was conducted in order to 

determine the optimal manufacturing conditions for making Hal loumi from 

fresh CON'S milk,  and to establ ish appropriate methods of measuring 

physical properties of the cheese ( stretchabil ity ,  meltabil ity and fat 

loss) . It was found that those manufacturing variables which altered 

the rate and extent of ac id development ( percentage of starter , priming , 

cooking temperature and time) had a marked effect on cheese phys ical 

properties. These variables could be al tered by the cheesemaker to 

optimize Halloumi properties. 

Prev ious reports indicated that Halloumi with des ired properties 

could not be made from recombined mil k. The second part of this thesis 

describes a study of the manufacture of Halloumi fran recombined milk 

( milk made by recombining skim milk poY.der with anhydrous milkfat) .  Two 

main reasons for this were considered , namely, the effect of 

homogenization treatment used in the recombining process , and the 

qual ity of the powder used. 

It was demonstrated that h igh homogenization pressures resulted in 

poor stretchabil i ty and meltabi l i ty of the cheese. In contrast lON 

pressure hanogeni zation gave cheese with satisfactory properties. A 

model based on the viscoelastic behaviour of polymer systens was 

described in an attempt to explain how the hatlOJenization treatments 

influence the stretching behaviour of the cheese network , and i t  was 

possible to verify the model in suitable experiments. 
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The preheat temperatures of the skim milk used in the manufac ture 

of skim milk po�ers were also shown to markedly affect the properties 

of the cheese. High preheat temperature resulted in reduced 

stretchabil ity and meltability of the cheese. It was l ikely that this 

was due to alteration of the mineral balance and to denaturation of whey 

proteins. The concentration of total sol ids prior to spray drying was 

shown to have no significant effect on the properties of the cheese. 

In the final part of the investigat ion , the appl ication of UF to 

the manufacture of Halloumi cheese was stud ied using fresh UF milk , and 

skim milk po�er prepared fran UF skim milk. When a 5 :  1 UF concentrate 

of fresh milk was used , sane mod iEication in the setting time and 

cutting dev ice was necessary. The quality of UF Halloumi was very 

similar to that of the control cheese. 

In considering the manufacture of Hallourni fran recombined milk 

using UF skim milk p0<M:1er, the e ffects on the cheese quality of 

variations in the ratio of prote in to fat ,  in the sol ids concentration 

of the recombined milk , and in the calc ium content of the UF skim milk 

po�er were investigated. Best results were obtained when the cheese 

was manufactured fran recombined m ilk with a low prote in-to- fat ratio. 

The use of low-calcium UF skim milk po�er , as opposed to high-calc ium 

powder , resulted in sane improvement in the quali ty of the cheese. 

Varying the concentration of the recombined milk sol ids had no 

significant effect on the cheese properties. 

The present investigation has demonstrated that good qual ity 

Halloumi cheese having the desirable typical stretchability and 

meltabi l i ty can be made not only fran fresh cow's milk , but also fran 

recombined and UF milks provided that appropriate materials and 

manufacturing procedures are used. 
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milk homoge:1ized at differe:1t presures (TEM) 

Halloumi cheese structure made from recambbed 
a:1d emulsified milks (SEM) 
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Ultrafiltratio:1 u:1it used for UF of milk 

Schematic diagram of wire grid used for 
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Compariso:1 of pH cha:1Qes duri:1g cheesemakirlQ 
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Ma:1ufacturi:1g scheme for UF skim milk powder 
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