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The paper presents the effect of modified starch on the texture
and meltability of processed cheese. Four different processed
cheeses of the same species (gouda) but from different
producers were used in the tests. Three processed cheeses
were cuboid-shaped and one was triangular. All processed
cheeses analyzed did not deviate from the factory standards.
The first processed cheese had a relatively low viscosity and
its structure was the most compact and compact. The second
processed cheese showed the highest viscosity - its texture
was the least stable. The third processed cheese, like the first
cheese, was characterized by a relatively low melting point.
The fourth processed cheese after unpacking from foil was
characterized by the lowest viscosity and meltability. The
color of all cheeses was uniform throughout the mass. The
taste and aroma of all analyzed processed cheeses was mild,
slightly salty, with no aftertastes or foreign smells. The taste
was characteristic of the type of cheese from which it was
made. In order to analyze the texture of the examined objects,
the Brookfield CT3 texture analyzer and the TexturePro CT
V1.4 Build 17 software were used. A straight conical probe
was used with the guidelines for selecting an appropriate
probe for the texture test. The processed cheese was tested
by placing each cheese on a measuring table, which was then
loaded with a conical probe. All samples were subjected to
a single compression test. The texture test showed that
processed cheese I had the highest hardness, and processed
cheese Il the lowest. The highest hardness of processed cheese
Iwas caused by the presence of a greater amount of thickeners
(starch) in the composition. Processed cheese Il contained
less thickening substances, which contributed to its highest
viscosity and the least stable structure.

Stowa kluczowe: ser topiony, tekstura, skrobia, zaggszczanie,
teksturometr, twardosc.

W pracy zaprezentowano wplyw skrobi modyfikowanej na
teksture i topliwosé¢ serow topionych. Do badan uzyto czte-
rech roznych serow topionych, tego samego gatunku (gouda)
lecz pochodzqcych od roznych producentow. Trzy sery topione
mialy ksztalt prostopadloscianu natomiast jeden mial ksztalt
trojkgta. Wszystkie sery topione poddane analizie nie wyka-
zywaly zadnych odchylen od norm zakladowych. Pierwszy
ser topiony charakteryzowat sig stosunkowo matq lepkosciq
a jego struktura bylta najbardziej zwarta i zbita. Drugi ser
topiony wykazal si¢ najwigkszq lepkosciq — jego tekstura
byla najmniej stabilna. Trzeci ser topiony, podobnie jak ser
pierwszy, odznaczal sig stosunkowo malg topliwosciq. Czwar-
ty ser topiony po odpakowaniu z folii charakteryzowal sig
najmniejszq lepkosciqg oraz topliwosciq. Barwa wszystkich
serow byla jednolita w catej masie. Smak i zapach wszyst-
kich serow topionych poddanych analizie byt lagodny, lekko
stony, bez posmakow oraz zapachow obcych. Smak byl cha-
rakterystyczny dla gatunku sera. W celu przeanalizowania
tekstury badanych obiektow wykorzystano analizator tekstury
Brookfield CT3 oraz oprogramowanie TexturePro CT V1.4
Buildl7. Zgodnie z wytycznymi dotyczgcymi wyboru odpo-
wiedniej sondy do badania tekstury zastosowano sondg prostg
stozkowq. Badanie serow topionych polegato na umieszczeniu
kazdego sera na stoliku pomiarowym, a nastgpnie obcigzeniu
go sondq stozkowq. Wszystkie probki poddane byly jedno-
krotnemu testowi kompresyjnemu. Badanie tekstury wykazato
iz najwiekszq twardosciq charakteryzowal sig¢ ser topiony I,
najmniejszq zas ser topiony II. Najwigksza twardos¢ sera to-
pionego I byla spowodowana obecnosciqg w skladzie wigkszej
ilosci substancji zageszczajgcych (skrobia). Ser topiony II za-
wieral mniej substancji zageszczajgcych, co przyczynilo sie do
Jjego najwigkszej lepkosci oraz najmniej stabilnej struktury.
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INTRODUCTION

Changing the eating habits contributes to increased
consumption of processed food, including melted cheese. The
delicate and subtle flavor of the melted cheese compared to the
sharp and expressive taste of ripened cheeses is more endorsed
by consumers, especially young people. Furthermore, melted
cheese is a food with a wide use and show the possibility
of modifying functional features [6]. Production of melted
cheese was initiated by European countries. The year 1890
can be considered as initial date [7]. The dynamic growth in
the production of melted cheese in the early twentieth century
was conditioned by the development of special equipment
used in the melting process, but mainly plastics used in the
manufacture of packaging and packaging machines [2].
Creation various textures and forms of processed cheese
(sliced, spreadable, block and cream) it was conditioned by
higher nutritional value than ripened cheeses, and by high
digestibility and digestibility, and especially high stability
[2]. The most effective method of preservation ripening
cheeses is melting process [7]. Today, there are many types
of melted cheese that by using thickening additives, they
can take various shapes and consistency. The most popular
forms of cheese includes sliced form, spreadable, blocky
and creamy [2, 7]. The correct selection of ingredients and
melting salts is a key element in the production of melted
cheese. The composition of the melted cheese mixture plays
a crucial role in the correct melting process and affects the
quality of the final melting of the product [5]. The ingredients
used in the production of melted cheese are ripened cheese
rennet, cottage cheese, butter, sheep’s milk called brynza,
skimmed milk powder, whey in powdered form, whey protein
concentrate, coprecipitates. From the extras the following are
used: fluxes, cheese paint, salt, flavor additives, which can be
used in food production, ingredients and food such as ham,
mushrooms, etc [2]. Since the Second World War, an increase
in the mass production of various substances obtained with
the use of starch has been observed, also in the food industry.
As a result of the activity of physical and chemical factors,
substances with various qualitative properties are obtained.
Often these compounds have different characteristics than
starch occurring in its natural form [8]. Naturally occurring
starch is characterized by a reduced resistance to physical
factors. This phenomenon can be observed mainly during
processing and storage of finished products. In order to
improve the resistance to physical conditions, the starches are
modified. This process makes it possible as well producing a
wide range of articles [1]. Modified starch is produced as a
result of physical, chemical or biochemical changes of natural
starch. As a result of these changes, its features are modified
with slight changes in the structure of the molecule, improving
its rheological properties [1,4].

PURPOSE AND SCOPE OF WORK

The aim of the work is to analyze the effect of modified
starch on the texture and meltability of selected processed
cheeses. The work was done in a laboratory and includes
sensory evaluation processed cheese and texture testing with
the Brookfield CT3 texture analyzer.

Fig. 1.  Brookfield CT3 9 texture analyzer.
Rys. 1.  Analizator tekstury Brookfield CT3 9.

Source: Own study
Zrodlo: Opracowanie whasne

Fig.2.  Testing of the 1st processed cheese sample using
a texture analyzer.
Rys. 2. Badanie pierwszej probki sera topionego za po-

moca analizatora tekstury.
Source: Own study
Zrédlo: Opracowanie whasne
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Fig.3.  Testing of the 2nd processed cheese sample using
a texture analyzer.
Rys. 3. Badanie drugiej prébki sera topionego za pomo-

ca analizatora tekstury.
Source: Own study

Zrédlo: Opracowanie whasne

Fig. 4.  Testing of the 3rd processed cheese sample using
a texture analyzer.
Rys. 4. Badanie trzeciej probki sera topionego za pomo-

cg analizatora tekstury.
Source: Own study

Zrodlo: Opracowanie whasne

RESEARCH METHODOLOGY

The tests were carried out in a laboratory and include
sensory evaluation of the processed cheese and texture
testing with the Brookfield CT3 texture analyzer. Four were
used for the research types of processed cheese of the same
grade (gouda) from four different producers. Three processed
cheeses were cuboid-shaped and one was triangular. All
processed cheeses analyzed did not deviate from the factory
standards. The cheeses were wrapped in aluminum foil and
special casings, which informed about the type of cheese and
indicated the name of the producer. The unit packets of all
cheeses were undamaged, the surface was smooth and the
shape was regular. As mentioned earlier, three cheeses had the
shape of a cuboid, while one was in the form of a triangle.
The texture of all cheeses was spreadable, elastic, creamy
with a slight sheen on the cross-section. The first processed
cheese showed a relatively low viscosity and melt ability after
unwrapping. This cheese also showed the greatest stability —
its structure was the most compact and compact. The second
processed cheese showed the highest viscosity. After taking
it out of the foil, the cheese melted by itself. Its structure
was the least stable. The third processed cheese, like the first
cheese, had relatively little melting and its consistency was
relatively firm. The fourth processed cheese analyzed was the
only one that was triangular in shape. After unpacking from
foil, it was characterized by the lowest viscosity and fusibility.
Its structure was quite compact. The color of all cheeses was
uniform throughout the mass. The texture of the tested objects
was examined using an analyzer that measures the resistance
of the analyzed product against the applied force. The force is
imparted by the method of vertical compression. The resistance
is measured by the transducer of which the data are properly
explained and create a measure of the texture and various
parameters of the tested product[3]. The analyzer works by
inserting the probe into the tested object. The resistance of
the tested object against the compressive force is measured by
means of an adjustable load transducer and presented on the
analyzer screen in grams [3].

Table 1. The method of selecting the appropriate measu-
ring probe [3]

Tabela 1. Sposéb doboru odpowiedniej sondy pomiarowej

3]
Probe Type Typical Application
Samples with a well-defined shape, uniform
Cylinder surface, universal probes, most often used
for texture profile analysis (TPA)
Ball Samples with slight surface irregularities,
universal probes
Cone Spreadable samples, penetrometry and

samples with a hard surface layer

Knives and cutting
wires

Samples that are cut and sliced, e.g. hard
cheese

Pistons Semi-liquid and liquid samples

Shear knives Samples that are cut, e.g. meat
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The test was carried out with the use of TexturePro CT V1.4
Build 17. According to the table (Tab. 1), a straight conical
probe was used to test the texture of processed cheese. The
probe was attached to the extension arm of the apparatus using
a right-hand thread. In addition, the probe had to be screwed
on carefully as it could damage the thread. After the probe was
properly prepared and the appropriate data entered, the texture
of four processed cheeses of the same grade from different
manufacturers were measured. Each cheese was placed
on a measuring table which was then loaded with a conical
probe.

Fig.5. Testing IV of a processed cheese sample using
a texture analyzer.
Rys.5. Badanie IV probki sera topionego za pomoca

analizatora tekstury.
Source: Own study

Zroédlo: Opracowanie wlasne

Each sample was subjected to a single compression test
after which the probe was returned to its starting position and
the texture analyzer was ready for the next measurement [5].
Each examined processed cheese was appropriately labeled
as: Processed cheese I, processed cheese 11, processed cheese
III and processed cheese IV. The processed cheese texture
was tested by means of a one-time compression (Test Type)
in which the probe penetrated (compressed) the sample.
The Trigger Load, which means that the probe contacts the
sample surface, was 4 g. The test speed was 0.5 mm / s, while
its return speed was 4.5 mm / s. The Hold Line time was 0
seconds because this parameter is only used for the Hold to
line method. The text description area also includes the date
and time of the test [3].

ANALYSIS AND DISCUSSION
OF THE RESULTS

As a result of the research, four different reports were
obtained, which contain detailed information about the
given calculations and four graphical presentations of the
measurement data. Each processed cheese was tested for
hardness, i.e. the maximum force needed to compress the
sample.

The results also take into account the work that was
performed during the hardness measurement. Each report is
divided into three parts:

* Sample Descriptions
e Test Method
* Results

In the Identification Control Area, the determination,
shape and shaping of the probe can be distinguished. All
reports have these data on these three parameter values, which
are related to the fact that for the testing of processed cheese
tissues it was used that they have supplemented technical data
with graphic values (which were supplemented with tabular
technical values in the technical service of graphic analysis),
i.e.: height 40 mm, section diameter 30 mm. parameter
properties differed individual reports are what names. The
results obtained are presented below:

TexturePro CT V1.4 Bulid 17 Brookfield Engineering Labs, inc.

DATA REPORT
femgle Ovwngmen
Product Name ¢ L2l
Bawn Mame
Samges
rwermers
Shace
Lesgm
L= g
Deym
Ias Me®ad
Yoot Outw Towt Vies
Test Type Pacovery Time
Target Same Twgger
Hont Tiene Freted dgmed
Trigger Losd Duta Raw
Tost Bpens Frote
Arrers Speee ¥ietery
# of Cpvhen Lotd Cont
Remé

Mardnass Cyvie 1
Hardness Wark Cyule 1

Fig. 6.  The results obtained after examining the texture
of processed cheese 1.
Rys. 6. Wyniki uzyskane po zbadaniu tekstury sera

topionego 1.
Source: Own elaboration based on [3]

Zrodlo: Opracowanie wlasne na podstawie [3]

The results also included the work that was done during the
hardness measurement. The table below shows a comparison
of'the results of the four processed cheeses in terms of hardness
and the work performed during the hardness measurement:
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TeoxturePro CT V1.4 Build 17 Brookfield Engineering Labs, Inc

DATA REPORT
Samgty Oymngown
Frmautt hame e
as Mame
Bemgee
Dere vwoma
Shace
Langtn
wan
Oepeth
Tes Memad
Test ODute Test Time
Test Type Ry overy Time
Targes Same Trgger
Wola Tiene Pretadt Gpasdt
Trigeer Loee Cuts Rane
Text Spmes Prote
e Soeed Flature: 7
# of Cycles Load Calt
Rensny

Meronem Cyow

Fig. 7.  The results obtained after examining the texture
of processed cheese II.
Rys.7. Wyniki uzyskane po zbadaniu tekstury sera

topionego I1.
Source: Own study based on [3].

Zrodlo: Opracowanie whasne na podstawie [3].

TexturePro CT V1.4 Build 17 Brookfield Engineering Labs, Inc.

DATA REPORT
Sempte Oescrizon
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W
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B
Hardness Cycle ©
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Fig.8.  The results obtained after examining the texture
of the processed cheese II1.
Rys. 8. Wyniki uzyskane po zbadaniu tekstury sera

topionego III.
Source: Own study based on [3].

Zrodlo: Opracowanie whasne na podstawie [3].

Table 2. Comparison of the obtained hardness results for
individual processed cheese samples.

Tabela 2. Poréwnanie uzyskanych wynikow twardosci dla
poszczegblnych probek seréw topionych.

Melted Melted Melted Melted
Parameters Cheese | | Cheese Il | Cheese lll | Cheese IV
Hardness [g] 121 33 52 111
Work done during
measurement [mJ] 38 1.2 18 3.6

Source: Own study

Zrédlo: Opracowanie whasne

TexturePro CT V1.4 Build 17 Brookfield Engineering Labs, Inc,

DATA REPORT
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Fig. 9.  Results obtained after examining the texture of

processed cheese I'V.

Wyniki uzyskane po zbadaniu tekstury sera to-
pionego IV.

Source: Own study based on [3].

Rys. 9.

Zrédlo: Opracowanie whasne na podstawie [3].
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Fig. 10. Comparison of the work performed during the
measurement of hardness of processed cheese
analyzed.
Rys. 10. Poréwnanie pracy wykonanej podczas pomiaru

twardosci analizowanych seréw topionych.
Source: Own study

Zrédlo: Opracowanie whasne

Based on Table 2 and Figures 8 and 9, it can be read that
processed cheese I was characterized by the highest hardness,
and thus the work performed during the hardness measurement
was also the highest. The lowest hardness and work were
recorded in processed cheese II. Processed cheese IV had a
similar hardness and work done to processed cheese . In the
case of processed cheese III it can be concluded that it had
medium hardness compared to the other cheeses analyzed.
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Fig. 11. Comparison of the hardness of the analyzed
processed cheeses.
Rys. 11. Poréwnanie twardosci analizowanych seréw to-
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pionych.

Source: Own study

Zrédlo: Opracowanie whasne

CONCLUSIONS

From the carried out research, the following conclusions

can be drawn:

1
2.

. Processed cheese I and processed cheese IV contain more

thickeners which contribute to the hardness of the cheese
and to its firmer structure.

Processed cheese 1I, which was characterized by the
highest viscosity and the least stable structure, was also
distinguished by the lowest hardness during the texture
test.

Processed cheese III had a relatively firm consistency, and
thus its hardness, compared to other cheeses, was at an
average level.

PODSUMOWANIE

Z przeprowadzonych badan mozna wyciggnac nastepujace

wnioski:

1.

Ser topiony I i ser topiony IV zawieraja wiecej zageszcza-
czy, ktore przyczyniajg si¢ do twardosci sera i jego jedrnej
struktury.

Ser topiony II, ktory charakteryzowat si¢ najwyzsza
lepko$cig i najmniej stabilng strukturg, odznaczat si¢
réwniez najnizsza twardoscig w tescie tekstury.

Ser topiony III miat stosunkowo zwartg konsystencjg, a co
za tym idzie jego twardo$§¢ w poréwnaniu z innymi serami
byta na $rednim poziomie.

[1]
[2]
[3]

[4]

(8]
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