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Recently the use of vezetable fats and olls in dairy
industry is one of the most controversial topics. Processors
of vegetable fats and oils are now atble to process fats that
could meet many desired specifications e.g. desired melting
peint and at any given temperature. Durkee (1968) and Ryherg
(1968) reported that,anong the major reascona for tre growing
acceptance of these new foods ares (1) it =2culd te kept for
several weeXs under normal refrigeration condition, (ii) the

vegetable fatg and oils are always chearer than milk fat.

Iz the last few years milk prcducticn has presented
some serious problems which is assumed %o be to dey of much
greater imporsarce due t¢ she ccntinuous trend cf increase in
porulation in most under developed countries and where zilk 1s
ngufficiently produced., Under this current situaticn sutsti-
tution of o2re or more ingredients cf cheese comstituents Tecame

TAIGENTLY NeCelsary.

The obrject <7 tnis ‘nvestization was Yo rroduce a4 filled

Cd

Yard nhesce

=
- A

ot

voe, Liing skimmilk powder and vegetzble oils.

It iz roped that the resultaat chesce would Te a close type to
the neticnal zheese cne, 32+.elly "Ras"™ ctecse. That might

zect with reduced costs and relevant medical slogans, conseguen=-

tly, the welfare of low sco-ial income level class of population.

/
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However, the work is presented in the following paris:
PERT T - Effect of ucing skimmilk powder and soyaoean or
maize 2ils on the properties of filled huord cheese
during ripering.

PART II - Effect of adding sodium citrate to filled milk
concengrate or some rroperties of filled hard cheese.

PART IITI - Effect of using sctive and autolyzed starters on

the propertles of filled hard cheese.
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3.

REVIZW OF LITERATURE

I. Utilization of reconstituted skimmilk powder in hard

cheese manufacture:

Skimmilk powder may be used in cheese makingz either
to incresse the solids of fluid milk or as the sole source
of solids as in reconstituted milk. This has beer due chiefly
to shortage in milk supply in some parts of the world. OSkim-
milk could be replaced by non fat dry milk, when skimmilk is
in shortaze supply, as well as its use to increase the yield
and as a msans of improving the quality of the curd (Remaly,
1858). Thus it is better for countries, includinz 3zypt, im—
porting large amount of dairy products, to import dried milk
to produce various dairy products, in order to lower the bulk
transport costs, control of the rate of manufacture to meet
the demand, provision of local work, increasing the sheX 1life
of materials without freezing or canning, and seasonal varia-
tions in mil< supply or demand, cause no problems due to the
availatility of milk powder at apy time of the year, often at

advantageous oprices (Sayce and Park, 1971).

lhere are several methods for makin:; chesse from dried
milk, these methods of manufacture differ mainly in the amount
of solids in the reconstituted milk, the amount of rennet added

and the recommended acidity of curd at cutting.

Difficulties in stages of curding of cheese formed from

reconstituted milk could ususlly be ovarcome by the use of
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larger amounts of remnet, small additions of cslcium chloride,
hizher cookinz temperature, and prolonged processing time
(Kemeny, 1959). He also said that the frequent lack of firm
curd in the third phase of the coagulation of reconstituted
milk was probably coused by casein degradation resulting from

hegt treatment.

Nichols (1947) and Kemeny (1959), also mentioned that,
the most suitable powder-water ratios depended on the powder
guality =pd should be between 1:5 z2nd 1:9, mainly 1:7 to 1l:8.
In addition different samples of dried milk differed in clot-
ting properties, which were influenced by the bulk density,

solubility index and water content of the dry milk.

Babad and Hadass (1959), found that, the most suitable
ratios of powder to water depend upon guality of the powder,

and should be between 1l:7 to l:8&.

Nichols (1947), mamufactured Cheddar cheese from recon-
stituted =:ilx by altering the physical characteristics of the
reconstituted milk. Lower acidities, higher renneting tempera-
tures (2°C hizher than normal) and twice the normal amount of
rennet were neaijed. The curd was cut finer than the normal
practice. It reguired very gentle handling to prevent a cloudy
whey and a flaky crumbly curd. A cookingz temperature 1 to 2.5°C
above normal was required. He recommended the use of thermo-
duric starter along with the usual starter. The cooking tempe-

rature was raised in 40 to 50 minutes. The whey was drawn at
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an acidity of 0.16 perceant. There was =an appreciable in-
crease in the yleld over normal cheese because of hizher
moisture content (38—40%) and the lower fat loss. The new
cheese ripened in 4 to 6 weeks as compared with 4 months for

normal Cheddar.

Kemeny (1959), manufactured semi-hard and hard cheese
(Cheddar cheese) from reconstituted dry milk. Larzger amount
of rennet (4 times the normal smount) and small additions of
CaCla. Hizher cooking temperatures and prolonged processing
time were reguired. It required very gentle handling to pre-
vent formstion of a cloudy whey and a flaky crumbly curd. The
cooking temperature was raised zradually within &0 to 50 min.

and the whey was drown at an acidity of 0.16%.

Peters (1959), studied the manufacture and ripening of
Cheddar cheese made from recoanstituted milk. He observed low
fat losses in whey (C.02-0.07%). The curd displayed little
tendency to mat during cooking. It lackad elasticity. The
rind was wzax in some of the finished cheese and the ripening
was slower than in cheese uwade from raw or pasteurized, homo-

genized milx.

Attempts to acidify reconstituted milk to pH 5.4 with lac-
tic,citric or hydrochloric acids rrior to the zddition of rennet
resulted in only ainor curd improvement st cutting and milling
time witk Cheddar type cheesa (Peters and wWilliam, 1961). The

same workers ilo 1963, stated that, a zood guality ripened
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Cheddar cheese can be made from reconstituted milk. The rate
of ripening of such cheese was accelerated by increasinz the
amount of resnnet added from 113 to 142 zr/450 kg of milk, =and
Possibly by higher rates of inoculsation of milk with cultures
of lactic bacteria. The retension of a larzer percantaze of
milk solids in the cheese made from reconstituted milk is an
advantage from the standpoint of yield, and leaves a smagller
percenteze o milkK solids to be disposed of as lower period
whey solids. However, the curd made from recounstituted milk
was less elastic at the time of cutting and during metting than
were the blends of the two milks (pasteurized homozenized milk
and reconstituted milk ip ratios of 2 to 1 and 1 to 2) and the
pasteurized homogenized milk curd. The s=me workars reported
that a good Juselity Cheddar cheese was made from reconstituted
milg when ripened for & months at 10°C. The percentage of total
milk solids restained in cheese was hizher with recoastituted or

blended milz with pasteurized homozenized milx.

(N¢)

frzeman et al. (1

7C), reported that, nc techhological
difficults were encountered in making or azing Cheddar cheese
standardized with dried szimmilz, the curd iid not Cheddar nor-
mwally, tut this nad no adverse effect on guality of The aged

cheese.

Lassan (1970), investigated the possibility of using skim-
milk powder in thne macufacture of hard cheese (Cheddar cheese),
He ststed that, the amount of added recnet incresased from 4 zr

in the control cheese to 7 zr ia the recenstituted milk Cheddar
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cheese per 120 2g of milk. He slso found that, the reconsti-
tuted milk curd was soft during cocking and cheddaring even
by raisinz the scalding temperature and by adding more rennet

and CaClz. Alsc, it lacked elasticity and slow in mating.

Lablee (1970) manufactured mimoclett cheese from dried
skimmilk, dried butter milk and butter oil, the cheese after
Curing was of good guality, its flavour reseubling that of
mimolette chesse. Total solid content was 67.3%, fat in dry
Ratter 5C.5% and total protein 27.55% of whichk 1C.37% was so-
luble. =izh guality, low-heat milk-powder was used as the ini-

tial materisl.

Leble= (1973), made Dutch~type cheese witk 30% fat in
DM from dry skimmilk and butter oil usinz a continuous chaese
making process. Ihe resultant cheese wes ripened at a tempera-

ture hizher tnasn the ncrmal.

In g s5tudy on the effact of addaition of various levels
of reconstituved s«immilk (1:9) in a proportiocnal of 10%, 20%,
0% and 75% to the raw fresh mixed mil< on Ras chbeese making,
Zl-Ashkar, 1372, found that, the clottimz time increased with
the addition of dried skimmilx, addition of c¢elcium chloride
decreased the clotting time, the total solids percentaze inc-
reased in ths whey due to the addition of dried skimmilk, mois-—
ture had gecressed zradually with aging, =pi the fet parcentage,
the salt content, and acidity increased zradually in all treat-
ments during aging. From the orzancoleptic preoperties, it is

possible to 3=iuce that 50% raconstituted powdered milxk cheese
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gave best racords than 10% reconstituted powdersd samples

if compared with control snd other powdered cheese samples.

nemmad (198l), investigated the possibility of using
s&immilk powder in the manufscturs of Ras cheese., iHe produ-
ced Ras cheese f{rom recombined milk with C.02% CaCla, coagula-
tion temrp. at 40°C, 6.25 zr rennet/100 kz milk, and the whey

was drained at acidity of 0.16%.

II. Utilization of vegetable oils in cheese manufacture:

Zhe primary risk factor associated with cardiovascular
disease is nizhly consumption of animal fats and/or cholesterol
(Saarivirts, 1974). UK department of heslth and Social Secu-
rity (1974), in a report cn diet in relstiocn to cardiovascular
and ceretrovescular diseases. The following dietsry changes
were recomnended for the UK with the aim of dimirishing the
risk of ischaemic heart disease: reduction of obesity, reduc-—
tion of the gaount of fat in the diet, =sspecially sstursted
fat from ooth animal 2nd rlant sources, rsduction of consump-
tion of sucros=s. The panel could anot recommended an increase
in intake o7 poly umsaturated fatty acids. In the ssme year
(1974), Hartoz, criticizes certain featuras of the rsceat re-
Port of tre committee on Medical Aspects of Food Folicy in the
UK, demlins with the relstionsnip between nutrition and cardio-
vascular ani cerasbrovascular diseases. In particular he points
out that the panels' decision not to recommend any increase in

43¢ of poly unsaturated fatty scids is contrary to the evidence
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provided by certain studies which suggest that suchkh an in-

crease may rzduce the risk of atherosclerosis.

Hurt (1972) reported, the association between dietary,
fats, cholesterol, and coronary heart disease. He said that,
the type and amount of dietsry fat consumed will heve a sig-
nificant effect on blood cholasterol concentration. Diets
containinz a large amount of poly unsatursted fatty acids
tend to decrzase blood cholastarol concentraticon, whereas
diets hizh in saturated fatty acids tend to imecrasse blood
cholesterol. He also, mentiched that, the American Heart As-
sociation in an attempt to reduce the incidence of corcnary
heart disease, recommended that, an individu=sl should substan-
tially reduce distary intake of saturated fatty acids to lower
blood cholesterol levels. He said that, this can be accomp-

lished by the following:

a - The food industry should make available products which
would meet the specification of lower saturated fatty

acids and cholesterol content.

b - The dairy industry should develop low-Tat, low cholesterol
milk snd mil« products. Also, 2 switch to cow that produce
larze amounts of high protein, low=fat-milk should be ac-

complished.

¢ - Modified cheese, contsaining lower sstursted fatty acii and
cholesterol content, should be developed to aidi the reduc-
tion of dietary iatake to saturated fatty acidis and choles-—

tercl.
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Vezetable oils have no effect on "atherogenic index™
and therefore, can be used to replace animsl fat in diet
(Gofman et =l., 1958). Maize, cotton-seed, sunflower, soya,
and similar hizhly unsaturated oils are used instead of milk
fat to produce filled milk products. These all contain g
largze provortion (e.z. 50%) of poly unsaturated fatty acids
and have an iodine value in the range of 120 to 140 (Davis,

1965).

From the above, it could showed that, vezetable oils
should be used in mainy dsiry products to meet medical and

consumer demnands.

Peters (1956), obtsined s satisfactory curd ‘rom pas-
teurized homozenized filled milk msade from matursl skimmilk
and hydrozensted cotton seed or soya bean oil, or coconut fat

without the addition of Naj Hp04.l2H 0, but with added 09012.

2
The same workar (1956), “ound that, a satisfactory filled milk
for makin: 7illed cheese of the Cheddsar typs wss obtalned by
homogenizinz st 35 kg/CmE. s mixture of natursl skimmilxz or
reconstituted skimmilk and vegetable fat at 55°C before and
after pasteurization., Flavour, body 2and texturs characteris-
tics differed somewhat from those of natural milk cheese.
Homogenization pressurass of 70 kg/cm2 or less were found super-
rior to bi-her pressure in preserving the curd mskinz proper—
ties of filled milks. At the same time, the abcove pressures
were found to be sufficient high to properly incorporate the

foreign fat .nto the natural or reconstituted skimmilk. Filled
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