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ABSTRACT

Domiati cheese manufactured from milk treated with
pancreatic extract (1 ml contains 6000 Lipolytic unit and
1800 proteolytic unit) levels of 5, 7.5 and 10 ml/10 ky
milk rewvealed the flowing points:

Addition of 7.5 ml pancreatic extract was found to
be the most suitable concentration for accelerating cheese
pickling in 30 days as evaluated by SN/TN, NPN/TN ratios,
soluble tyrosine and soluble tryptophan as ripening indices
during a peried of 120 days.

The electrophoretic pattern showed that the breakdown
0f proteins during ripening was higher in cheese treated
with pancreatic extract untreated one,

Quantitative changes in the free amino and free fatty
acids during ripening of treated cheese were c¢lear as
affected with the proteolytic and lipolytic enzymes existing
in the pancreatic extract.

The organoleptic properties of treated cheese (7.5
ml/10 kg milk) were acceptable in gquality at 30 days than
the treated cheese without detecting any defects in flavour
till the end of the ripening period.

INTRODUCTION

Cheese ripening is a complex process involving many
physicachemical changes. This process results in the accumu-
lation of lactic acid, fatty acids and free amino acids.
The changes during ripening are catalyzed by enzymes,
primarily from microorganisms, that result in the formation
of the end products typical for each particular cheese
variety or batch within a variety {Weaver and Kroger, 1578).
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The chemical and physical changes cause the body of
fresh cheese +to 1lose its firm, tough curdy texture and
to become soft and mellow. This is related mainly to the
progressive breakdown of broteins.

The cheese enzymologist locks at microorganism as
another source of enzymes in addition to enzymes from milk,
milk clotting pPreparations and added enzymes such as lipases
and lactases {Scott, 1972). -

In particular, Kosikowski & Tiwasaki (1975) and Seod
& Kosikowski {1979), have shown that econtrolled additions
of very small amounts of proteinases and lipases can produce
strang flavour in American chadder cheese in a relatively
short time without inducing flavour defects.

In this study different concentrations of cattle pancr-—
eatic extract were used in order to select +the suitable
level which accelerate domiati cheege ripening and improve
its quality,

EXPERIMENTAL

Pomaiti cheese was manufactured as described by Fahmi.
and Sharara (1950Q) using mixture of buffaloes and cows
milk (1:1) form the herds of Fac. of Agric. at Moshtohor,
The milk was heated to 74°C, immediately cooled to 3g°¢
and salt aws then added with a level of 8s. Salted milk
was divided into four parts. The milk of the Ffirst part
was used as a control without pancreatic extract. To the
other three milk parts pancreatic extract prepared from
fresh defatted pancreas glands as described by Dawood et
al. (1988), was added at a level of 5, 7.5 and 10 ml/l0
kg milk respectively bhefore renneting (each 1 ml contains
6000 lipolytic unit and 1800 proteolytic unit/ml). The
other steps of cheese manufacturing were completed as in
the traditiocnal method. The resaltant cheese was pickled
in its own drained whey, sealed and stored at room tempe-
rature for 4 months. Periodical samples were taken when
fresh and after 15, 30, 60, 96 and 120 days of storage.
All cheese treatments were carried out in triplicates and
samples were weighed, scored and chemically analysed.

Methods of Analysisgs:

Cheese samples were analysed for: moisture, total
acidity, fat, total nitrogen, soluble nitrogen, non protein
nitrogen according to Ling (1963). The pH of the chease
was measured in the cheese filtrate using a pPye unicam

R g,
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pH metter with glass electrode. The total velatile fatty
acids were determined as described by Kosikowski (1%70),
while the soluble +tyrosine and +tryptophan were assesed
by spectrophatometric method of Vakaleris and Price ({1959).
The method o©of El-Shibiny and abd El-Salam was used to sepa-
rate cheese proteins by Disc eletrophoreses, (1976). [Free
fatty acids of cheese were determined by liquid gas=-chroma-
tography method adapted by Nieuwenhof and Hup (1971).
The paper chromatography procedure of Block (1958} and
White-head (1964), was used for free amino acids determi-
nations.

RESULTS AND DISCUSSION

Cheese compositions:

Table (1} Illustrates the changes in +the chemical
composition and ripening indices of Domiati cheese manufac-
tured with different concentrations of pancreatic extract
during ripening period of 4 months.

It is clear that the moisture, content decreased in
all treatments during the progressive period of cheese
pickling. This decrease is due to the curd contraction
and whey expulsion resulting from acid development during
the ripening period, which is in agreement with the statis-
tical analysis. The differences due to adding pancreatic
extract was insignificant.

In respect of the changes im total acidity and pH
values of Domiati cheese with different concentrations
of pancreatic extract it was obvious +that +the acidity
developed very rapidly during the £irst month of storage
in all treatments then increased gradually in a low rate
in the remaining period of ripening. However, the total
acidity was increased by increasing the quantity of added
pancreatic extract which contains trypsin, chemotrypsin
and lipase. The pH wvalue of the cheese took an opposite
trend in wvariations of the acidity. Analysis of variance
for these changes were highly significant (Table 2),

Regarding the fat content of Domiati cheese in the
control and treated cheese it increased particularly during
the first months parallel with the total solids then it
was decreased gradually during the rest of ripening pericd.
This may be due to the partial degradation by lipase and
its partial losses in whey.
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Table (2): F-Values of the chemical composition of Domiati cheese
made from milk treated with pancreatic extract during

ripening.

F~Value for source of variance

Chemical

composition Effect of pancreatic  Effect of ripen- Interaction
extract concentration ing peried

Hoisture ¥ 0.989 289, 00%* 0.146

Total acidity 23.17%% 411.00%* 1.018

pH 9.99%* 742.00%* 1.570

Fat % 0,92%* 658.00%* 0.220

T % 14, 27%* 511.00%+ 4,390%

LI 4 792.00%* 1384,00%* 41, 000%*

HPH 2 69, 44%* 2477 .00%* 5.390%*

TVFA 2 13, 35%= 112,70%* 0.750

Tyrosin

mg/100 g 23.22%* 251.00%* 2.110

Tyrptophan

mg/100 g 161, 00%* 114,05%* 0.540

Yield 9,55 22.23* 0,020

*  Stgnificant (P = 0.05) ** Highly significant (P = 0.01)

It was noticed that increasing the amount of pancreatic
extract induced a decrease in the fat content of cheese
during ripening. This can be attributed to the high concen=
tration of lipase enzyme resalting in more fat hydrolysis
which was confirmed by Abd El-Salam et al. (1979}, who
worked on Ras cheese and El-Neshawy et al., (1983), who
studied Domiati cheese,

The changes in total nitrogen of Domiati cheese under
the present study, cleared that the TN increased slightly
in the first month of the ripening according to the increase
in dry matter then, dereased as ripening process was advanced
as explained by Mogakyan and Stepanyan (1962), where the
loss of soluble compounds in whey occurred as a result
of proteolytic activity took place in cheese during pickling.
The SN increased in cheese from different treatments through
the storage period which in accordance with Abu-Dawood
(1968). This was emphasized by the statistieal analysis
{Table 2).

Data of the non proteln nitrogen (NPN)} of the tesgted
Domiati cheese revealed that it increased gradually to
the end of ripening period (4 months). This was related
to the presence of proteolytic enzymes from the pancreatic
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extract and other natural flora, The results are in accor-
dance with El-Abbassy and Wahba (1986).

The proteolytic breakdown involved during the ripening
period expressed as SN/TN and NPN/TN ratios in cheese were
calculated. The results indicated an increase along the
ripening period as the concentration of pancraetic extract
increased. The calculated ratic SN/TN in +the control was
21.15 at the end of the ripening period which can be achieved
after 30 days by using pancreatic extract with a concen-
tration of 7.5 ml/10 kg milk. This in fact can be considered
as an excellent result where the ripening period was
shortened to one month instead of four months in the case
of c¢ontrol cheese. In respect of using NPN/TN ratiec as
an index for evaluating the ripening process of Domiati
cheese it was found that the treated cheese samples differ
greatly than the untreated cheese. :

Dealing with soluble tyrosine and tryptophan, the
obtained data and the statistical analysis cleared that
they increased progressevily during the ripening and with
increasing the amount of pancraetic extract. These results
emphasize the great effect of the prteolytic enzymes existing
in the pancreatic extract in splitting +these +two amino
acids. Therefore, when depending on these amino acids as
ripening indices, the ripening time was reduced to one
month according to soluble tryptophan and +o two months
as evaluated with soluble tyrosine for treated cheese with
7.5 ml and 10 ml/i0 kg milk compared with similar results
at the end ripening period (120 day) for control cheese.

The obtained results are in agreement with those given
by Jolly and Kosilowski (1978) and Wabba and El-Abbasy
{1984}, .

The total wolatile fatty acids (TVFA) of Domiati cheese
without and =ith adding pancredtic extract during storage
for cheese ripening increased, but the increase was more -
pronounced with increasing the amount of pancreatic extract
and with advancing the ripening period due to the presence
of lipase ‘which enhanced the development of TVFA. This
agrees with statistical analysis and +he results found
by Hofi et al., (1975).

Free amino acids:
Values of free amino acids concentration for pickled
Domiati cheese without (control) and with pancreatic extract
at a level of 7.5 ml/1l0 kg milk as found to be the suitable
concentration for accelerating Domiati cheese ripening
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are presented in Table (3). It is clear that the concentra-
tion of free amino acids increased throughout the ripening
peried giving higher concentration in the treated cheese
compared with the control. The addition of pancreatic extract
induced a noticeable variations in the concentrations and
the individuality of the amino acids where more than +twice
the value in the treated cheese compared with the control.
These variations are due to the effect of the proteoclytic
enzymes existing in the added pancreatic extract which
start their function on protein hydrolysis Jjust after the
addition during the manufacturing steps and throughout
the ripening period.

Glutamic acid was found to be the highest one at the
end of ripening which influenced cheese flavour as stated
by Webb and Johnson (1965). Glutamic acid, lysine, isoleu-
cine, phenylalanine and leucine formed about 56% of the
total free amino acids of the ripened cheese, This may
reflect the c¢haracteristic flavour of the matured Domiati
cheese produced by the addition of pancreatic extract,
The essential amino acids were 85,5 and 137.14 mg/l00 g
cheese representing 57.8 and 58.2% from the total amino
acids for untreated and treated cheese with 7.5 ml/pancreatic
extract/10 kg milk in the same order.

The electrophoretic pattern of cheese proteins during
ripening:

It was found that the addition of pancreatic extract
resulted in excessive protein degradation (Fig. 1) particu-
larly in the o s-casein zone, producing many minor bands
weakly stained and fastly migrated towards anods, while
those with slower rate of migration would resul:t from
B-casein. In all cheeses, the o s-casein disappeared
faster than B-casein. Similar results were found by
El-Shibiny and Abd El-Salam {1976). Fox and Walley (1971},
explained that salt content might therefore he a major
factor controlling the extent of Becasein proteolysis,
which due to the relatively small decrease in water activity
produced by the action of salt.

Free fatty acids {FFA):

The changes in the free fatty acids during ripening
of Domiati cheese made from milk without and with 7.5 ml/
pancreatic extract/10 kg milk are shown in Table (4).

It could bhe noticed that oleic acid was the highest
in guantity for both cheeses at the begining then decreased
gradually with ripening development. The second major £ree
fatty acid was palmitic acid which showed the same trend
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during ripening as oleic acid. The recorded dats cleared
that while the above mentioned f£fatty acids decreased the
remaining fatty acids increased during ripening; stearic
acid and myristic acid were the highest of this group.
Comparing the accumulated free fatty acids in Domiati cheese
without (control} and with added pancreatic extract, data
obtained from analysis gave a different pattern. It was
clear that the total.amount of lower fatty acids (Valatile
fatty acids C4~Cyp) was higher in the treated cheese than
the control after manufacture as they were 13.2 and 5.1%
at the commencement and increased to be 17.98 and 11._41%
after %0 days respectively. This can be attributed +o the
lipolytic activity of the pancreatic extract which increased
the rate of fat hydrolysis and accelerated the flavour
development.

Organcleptic properties of cheese:
The cheese samples were evaluated subjectively by
a score panel from Staff Hembexrs of Food Science Department

Faculty of Agric. at mMoshtchor.

It could be noticed from Table (1) that the addition
of pancreatic extract (which contains protealytic and lipo-
lytic enzymes) enhanced the development of cheese flavour
and the gooed texture. This was propartional to the quantity
added from the pancreatic extract as geod flavour and highly
acceptable cornsistency were observed after 30 days. The
scoring for the third and Fourth treatments {with 7.5 and
10 ml/10 kg milk pancreatic extract) showed a tendency
towards an increase in the score points (Table 1) during
the first ripening period reaching its maximum at 60 days
of storage then remained constant for the third treatment
wihtout detecting any defects in flavour or taste. The
fourth treatment scored slightly less at 90 days and showed
rancid flavour and bitterness at the end of the ripening
period {120 days}).

Cheese yiel d:

The addition of pancreatic extract to milk for manufac-
turing Domiati cheese with differnt concentrations had
insignificant effect on cheese yield as was clear from
the statistical analysis {Tables 1 & 2}.
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