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A New Method of preparing and ripening
Cheese in the form of a Cheese Slurry
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ABSTRACT

These preliminary studies have indicated that this approach in the manufacture
and rippening of cheese slurry will be of practical application. The slurry thus
prepared seems to have great potentiality in being suitable for incorporation into
bakery products and the products thus prepared will have better nutritional qualities
and flavour.

Indications have also been observed that a definite improvement in the quality of
flavour may be obtained by employing suitable starter cultures as well as slight

modification in the process.

Introduction

Cheese is considered as one of the excellent food concerning with its nutritional value, dige-
stion and absorption after intake in human body and also good acceptability to consummer.

Cheese was prepared in Asia and in Europe several hundred years, at least before the Christ.”
Cheese, according to the defination and standards of the Food and Drug Administration of the
United States, Department of Agriculture® is the product made from the separated curd obtai-

ned by coagulating the casein of milk, skimmed milk, or milk enriched with cream. The
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coagulation is accomplished by means of rennet or other suitable enzyme, lactic fermentation
or by a combination of the two. The curd may be modified by heat, pressure, ripening ferme-
nts, special molds, or suitable seasoning. Chedder cheese was the first factory cheese and it is
now the most universally made cheese in English-speaking countries.

But there are some problems in traditional cheese making such as requirements of long
fermenting time, broad floor and large amounts of energy, therefore, earlier workers has been
efforted to find out the short process of cheese making even untill nowadays’

Numerous publications to shorten the processing of cheese slurry were devoted to its study;
not only for its academic interest but also for its applications to many field of the related indu-
stries, "

Most of reports dealt with the optimum condition of cheese slurry preparation for example
moisture content of slurry, temperature and time of fermenting, concentration of added sodium
chloride and trace elements®® for good cheese making.

Shtherland!® reported that cheese could be made from cheese slurry instead of ripened cheese.

tilization of cheese slurry was reported by Vanslyke, !V
This communication dealt with the optimum processed conditions for shortening the processing

of cheese slurry and its applied to bakery products.
Materials and methods

Sample Preparation

H.T.S.T. pasteurised milk supplied ‘by the BingGre Milk Co. was used for cheese making.
Starter cultures used were prepared in the Microbiology Laboratory of BingGre Milk company.
Cheese manufacture

Cheese are prepared using 5 litres of milk per batch. Cheddar cheese was prepared according
to standard procedures'® using starter culture of Lactobacillus bulgaricus and streptococcus ther-

mophilus(mixed strain) and rennet.

Preparation of cheese slurry

Basically, the process was mixing 2 parts of the 24hr. old salted, unpressed cheese curd with
1 part of 5.29% NaCl solution. This mixture was blended at 45°C in a power waring Blender for
2 minutes to form a slurry. At this stage, additives such as cystine hydrochloride (10ppm),
reduced glutathione (50~100ppm) were incorporated to study their effects on flavour developm-
ent. Potassium sorbate (0.1%) was added to check microbial spoilage. The prepared slurry was
cooled to 30°C and stored at this temperature in a sterilised conical flask for 7 to 12 days for
development of flavour. The product was agitated daily to permit representative sampling for

analysis.
Chemical analysis:

The stored cheese curd slurry (7 to 10 days) was analysed for soluble nitrogen by measuring
optical density'® pH, moisture and salt were estimated by standard Procedures. The composition

are given in Tables 1 and 2.
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Microbiological Examination:

Standard plate count, coliforms and yeasts and moulds were determined using approved proc-

edures.*® The results are given in Table 3.

Sensory Evaluation of cheese slurry:

Cheese slurry prepared with and without addition of glutathione (50ppm) was evaluated for
intensity and preference of flavour. Processed cheese from bazaar made into slurry identical
with the experimental ones, served as control. The materials and mix were uniformly spread on
bread slices of uniform thickness and distributed to the judging panel in coded containers to

evaluate the flavour intensity as per the score card given below:

Score card for flavour evaluation in cheese slurry

Flavour Intensity Flavour Preference
Socre—Intensity Score—Preference
0—Absent 0—No preference
1, 2—Slight 1, 2—Poor
3—Distinet 3—Fair
4, 5—Pronounced 4, 5—Good
Sample code Flavour intensity score Flavour Preference score

A discriminative and communicative panel of 35 members (who were habitual consumers of
cheese), participated in the evaluation. The results of evaluation as analysed by varience analysis
and Multiple Range Test'®’ are given in Table 4.

Effect of incorporation of cheese slurry in Bakery Products
Bread making:

Test baking procedures according to American Association of Cereal Chemists were followed
for bread making. The recipe consisted of 100 parts of wheat flour, 2 parts yeast, 1 part salt, 1
part fat, 2.5 parts sugar, 0.3 parts malt-flour, 2mg potassium bromate, 2mg ammonium diphaos-
phate.

Wheat flour obtained from the local market was used in this trial. In this experiment, cheese
slurry solids were incorporated at 10, 15 and 20% levels by replacing an equivalent quantity of
wheat flour, The salt and sugar contents in the formulations were adjusted after taking into
consideration the quantity present in the cheese slurry. The water required for different formul-
ations was also calculated from farinogram reading as well as the water content of the cheese
shurry.

The doughs from different formulations were soft, smooth and elastic. The breads were baked
at 232°C for 30mts. evaluated as per Table 5.

Preparation of biscuit:
Incorporation of cheese slurry was tried in biscuit formulations by straight dough fermenta-
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tion method as well as straight dough method without any fermentation. The percentage
composition of recipe used for the fermentation method was 74.5 of flour, 0.3 yeast, 1.2 salt,
7.5 shortening, 1 malt syrup and 0.5 sodium bicarbonate. In the experimental batch, 12.5
parts of cheese slurry solids replaced wheat flour used. The dough which was very smooth and
elastic was rolled into Imm and 1.5mm thicknesses with 16 laminations. The biscuits were
baked for 7 to 8mts. at 246°C. However, it was found that the product had uneven puffing
as well as baking. As such, the straight dough method without fermentation was tried. Also
for the straight dough method, the thickness was reduced significantly to 0. 5mm thickness. As
in the earlier trials, it was observed that the inner grains of the biscuits were not baked
completely. For the straight dough method, the recipe used was similar to that of straight dough
fermentation method except that 0.3% of yeast used was deleted. For the dough made, a 4hr
incubation period was tried at 35°C, The dough was subjected to a fermentation period 4hrs at 35°C.

Biscuits cut to sizes of IemX2cm without any laminations were baked under similar conditi-
ons and evalusted for their quality using the following criteria: Uniformity of baking, surface

<olour, crispness, texture and taste.

Results and Discussion

From Table 1, it is seen that the averagetotal solid content of the slurry was 41.6%. The
consistency of the product was found to be suitable for use as cheese-spread. However when the
temperature of ripening was raised to 37°C, the consistency was thinner. This may probably be
due to higher rate of protein break-down. In the batches where reduced glutathione was added,
gas production was higher and the product was not free flowing. The moisture content of the
product adversely affected the keeping quality and mould growth was almost inevitable. Mould

growth was minimised by addition of potassium sorbate.

Table 1 : Composition of cheese-slurry(Mean of 6 batches)

Total solids 41.66%
Fat 20. 50
Sodium chloride 2.80
pH 4.7~4.8

Total solid cotent of 41.6% in the product rendered itself easy to be spray-or freeze-dried to
obtain cheese powder, with a longer shelf-life. The dehydrated slurry can be used as an ingre-
dient in the manufacture of bakery products.

The slurry had an average 2.8% salt. This resulted in the salt content of the moisture
phase of slurry to be approximately that of regular cheddary cheese. This concentration of
salt has been found to be ideal for flavour development by singh and Kristoifersen.®

The initial pH of the slurry was observed to be 4.7, and no appreciable change in this was
found during the ripening period of 10~12 days.

As seen from Table 2, the soluble nitrogen content of cheese slurry increased in the period
of ripening. Addition of glutathione further increased soluble nitrogen content.

Kristafferson etal'® have postulated that active sulfhydryl groups may be intimately associated
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Table 2 : Optical density of chesee slurry

Days 0 2 12
Treatment — 100ppm glutathione Without
Optical density 0.21 0.52 0.47

with the characteristic flavour development in cheddar cheese. Tomizawa'” observed that sulfh-
ydryl compounds may cause the exposure of protein-based sulphur groups through activation of
the enzyme glutathione-reductase. Milk which is in a dynamic state with respect to protein-based

sulphur groups may contain this enzyme.
Microbiological pattern

From Table 3, it is seen that the standard plate count was 136X 10°/g.. Most of this flora was

©of the acid producing types, probably arising out of the starter cultures used.

Table 3 : Microbiological Examination of Cheese Slurry

Standard plate count Microorganisms/g Coliforms Yeasts and moulds
136 X 10%(mostly acid
producers) Zero 4

Absence of coliforms indicated the cleanliness of the product, Introduction of potassium

-sorbate considerably limited the growth of yeasts and moulds.
Sensory Evaluation

As can be seen from table 4, the flavour intensity of control cheese was significantly higher
(distinct) than the experimental ones which were of comparable intensity (slight to distance).

This new approach of preparing cheese-slurry has shown to develop flavour of slight to disti-
zct intensity. But in this experiment, the effect of glutathione was not significant at the level

ased (50ppm).

Table 4 : Flavour Intensity and Preference mean scores

Cheddar Cheese Cheddar cheese slurry Market

Treatments slurry and GSH 50ppm sample
Flavour Intensity 2.37 2.70 3.26
Flavour preference 2.33 2.40 3. 66

Note : Any two mean scores not underlined by the same line are significantly diffe-
rent (0.01 p<0.05)

Effect of incorporation into Bakery products

It is seen from table 5 that there was no appreciable difference in the specific loaf volume,
.and crumb structure of bread. However, because of slight excess of water and perhaps due to
moulding operation the bread loaves containing 15 and 20% cheese slurry solids had air holes
in the loaf. However, the taste and flavour of bread containing cheese slurry solids were
comparable and had pleasant cheese flavour. The present investigations have indicated good

potential for using cheese slurry solids in broad making. Also there was no significant difference
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Tabel 5 : Evaluation of bread samples containing cheese solids

Cheese solids % Weight gm. Volume ml. Specific volume Crumbstructure
Nil 133.0 530 4.0 Soft and uniform
10 122.5 495 4.0 -do-
15 133.5 530 3.9 ~do-
20 144.0 535 3.7 ~-do-

in the flavour of breads made of cheese alurry with and without glutathione,
Biscuits prepared were crisp, acceptable in taste and had distinct cheese flavour. It can be-
concluded from these experiments that cheese slurry solids can be incorporated in biscuit form-

ulations with the advantage of improving its nutritional value as well as flavour.
Summary

A new method of preparing and ripening cheese in the form of a slurry was studied. Basically,
the process involved blending 2 parts of 24 hours old unpressed and salted green cheese and
1 part of 5.2% sodium chloride solution (45°C) in a waring Blendor.

The slurry thus obtained was ripened at 30°C for 10~12 days. Mild cheddary flavours was
observed from 5th day onwards marands, and there was slight distinct cheese flavour in the
slurries prepared.

Addition of GSH to slurry at a concentration of 50ppm, did not alter the flavour intensity
significantly different from that without GSH.

Soluble nitrogen content was observed to increase with duration of ripening and also added
GSH increased the soluble nitrogen content at the end of 10 days.

Bread and biscuits prepared incorporating the cheese solids were highly acceptable and posse-
ssed distinct cheese flavour. Baking quality was not adversely affected by the incorporation of
cheese slurry as an ingredient in the recipe.

These preliminary studies have indicated the possibility of obtaining cheddary cheese flavour

in the slurry within 10 or 12 days and the slurry can find many commercial uses.
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