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The aim of the research was an attempt to use various fat
raw materials in the production of homogenized scalded
sausages and to evaluate their effect on the quality features
of sausages. The experimental material was homogenized
scalded sausages produced with the addition of pork jowl,
pork back fat, beef tallow and goose fat. The analytical part
of the work included the analysis of the chemical composition,
the measurement of color and texture parameters as well as
the sensory evaluation of the sausages. On the basis of the
obtained results, a significant influence of the type of fat raw
material on the fat content in the analyzed meat product and
its energy value was found. Significant differences were also
noted between the treatments of sausages in the values of the
color parameters: L* a* and b* as well as in the texture
parameters such as: shear force, cohesiveness, springiness,
hardness and chewiness. Homogenized sausage containing
goose fat was characterized by high sensory desirability, while
the product with the addition of beef tallow was not approved
by the sensory panel.

INTRODUCTION

Fat in food is, among others a carrier of flavor substances,
participating in shaping the palatability of food products and
is a protective factor for some food ingredients. It is also an
important ingredient that influences the nutritional and health
value of food products. It provides fat-soluble vitamins (A, D,
E and K), participates in the synthesis of corticosteroids and

Stowa kluczowe: tluszcz wieprzowy grzbietowy, tluszcz
wotowy, tluszcz gesi, kielbasa homogenizowana, cechy
jakos$ciowe.

Celem badan bylo podjecie proby zastosowania zréznicowa-
nego surowca tluszczowego w produkcji kietbas homogenizo-
wanych oraz ocena jego wplywu na wyrozniki jakosci kietbas.
Materiat do badan stanowily kietbasy parzone homogenizo-
wane wyprodukowane z udzialem podgardla wieprzowego,
stoniny grzbietowej, toju wolowego oraz tluszczu gesiego.
W czesci analitycznej dokonano analizy sktadu chemicznego,
pomiaru parametrow barwy i tekstury oraz przeprowadzono
oceng sensoryczng kietbas. Na podstawie uzyskanych wyni-
kow stwierdzono istotny wphw rodzaju surowca tuszczowe-
g0 na zawarto$¢ ttuszczu oraz wartos¢ energetyczng kietbas.
Zauwazono rowniez istotne roznice w wartosciach parame-
trow barwy L*, a*i b*, a takze w wyrdznikach tekstury takich
jak: sita ciecia, spoistos¢, sprezystos¢, twardos¢ i Zujnosc.
Wykazano, zZe produkt z tuszczem gesim odznaczat si¢ wysokg
pozgdalnosciq sensoryczng, natomiast produkt z dodatkiem
toju wotowego nie uzyskat aprobaty oceniajgcych.

vitamin D3, and is a valuable energy reserve for the human
body [4, 26, 29]. Many consumers associate the term ‘fat’
primarily with the negatively perceived ‘cholesterol’, which,
if consumed in excess, has a negative impact on human health
[2, 3,11, 18, 28, 30].

Fat raw materials also play a key role in meat processing.
Fat — as a recipe ingredient of meat product — is involved
in shaping its sensory characteristics, such as: palatability,
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juiciness, texture and color. These features often determine
the choice and purchase of meat products by consumers.
Therefore, in relation to many meat products, the presence
of fat makes them better perceived from the point of view of
consumer preference [5, 8, 21]. Among other things, the texture
of meat products made of highly comminuted raw materials
depends on the formation of a stable matrix. The formation
of this matrix is associated with many factors, including the
type, amount and functional properties of proteins (including
the content of connective tissue proteins) present in the meat
batter system, the type and amount of fat, water and salt
content, pH value of the raw meat, etc. Not only the quantity
but also the quality of the fat raw material has a significant
impact on the quality of the fat-containing meat product. The
fat tissue used as a raw material in processed meat products
should be white in color and firm in consistency. From the
point of view of the health quality and shelflife of the product,
the stability of the fat raw material against oxidation processes
is important [20]. It has been shown that with the increase
in the share of the so-called 'hard fat' in the raw material
composition of the meat batter, the values of rheological
parameters that characterize the viscoelastic properties of
the system are higher [9]. On the other hand, a significant
reduction in the fat tissue content in the recipe composition
of a meat product causes that the product becomes ‘empty’
in taste, its texture becomes more ‘stiff, ‘gummy’ or ‘mealy’.
When selecting the fat raw material in the production of meat
products, attention should be also paid to the degree of its
freshness and consistency. Too 'soft' fat during the grinding
process may 'melt' and also contribute to the formation of an
increased loss during technological processes, e.g. thermal
treatment and maturation. The selection of fatty raw materials

Table 1.

for the recipes of specific groups of meat products is important
for meeting the technological assumptions and obtaining the
desired quality effects in relation to the product itself, as
well as for economic reasons. Some meat products, e.g. dry
sausages, require the use of a specific type of fat - pork back
fat. The pork back fat is usually used for salami, and fine fat is
suitable for the production of patés [7, 15, 16].

Literature data on the suitability of the fat raw material
obtained from various species of animals for the production
of homogenized scalded sausage are scarce. The lack of such
information makes it difficult to rationally use fat in meat
processing and to obtain the desired product quality in terms
of technology, sensory and nutrition. Therefore, the aim of
this study was an attempt to use various fat raw materials
(pork, beef and goose fat) in the production of homogenized
scalded sausages, as well as to assess the usefulness of the
fat raw materials for the production of this type of sausage
based on the evaluation of the technological quality and
sensory characteristics of sausages in comparison to
a homogenized sausage containing pork jowl in recipe
composition.

MATERIALS AND METHODS

Research material

The pork, beef and goose fat raw material used in the
production of homogenized scalded sausages was purchased
once in an amount sufficient to perform the experiment. Each
fat raw material was standardized by chopping into 2 cm x 2 cm
pieces and thorough mixing. Then, the fat raw materials were
divided into portions corresponding to subsequent production

Recipe composition of homogenized scalded sausages

Tabela 1. Sklad surowcowy kielbas parzonych homogenizowanych

Treatments of homogenized scalded sausages
Ingredients [%] Warianty kielbas homogenizowanych

Skladniki [%] treatment I (Control) treatment II treatment III | treatment IV

wariant I (kontrolny) wariant II wariant 11 wariant [V

Fat raw material / Surowiec thuszczowy P orkpwl pork bapk fat b?eftallow goos fat .

podgardle wieprzowe stonina 16j wotowy thuszcz gesi
Pork trimmings (class I) / Mieso wieprzowe Kl. I 60,0 60,0 60,0 60,0
Fat / Tluszcz 30,0 30,0 30,0 30,0
Pork skin emulsion / Emulsja ze skér wieprzowych 10,0 10,0 10,0 10,0
Ice/Léd 30,0* 30,0 30,0* 30,0
Curing salt / Peklosél 1,8*% 1,8* 1,8% 1,8%
Soy protein preparation / Preparat biatka sojowego 1,5% 1,5% 1,5% 1,5%
Phosphates / Fosforany 0,15* 0,15* 0,15* 0,15*
Sodium ascorbate / Askorbinian sodu 0,05* 0,05* 0,05* 0,05*
Spice mix / Mieszanka przypraw 1,0* 1,0* 1,0* 1,0*

* in relation to meat and fat raw materials / *w stosunku do surowca migsnego i thuszczowego

Source: The own study

Zrédlo: Badanie wlasne
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series, vacuum-packed and stored in a freezer (temperature
-18°C) for no longer than 4 weeks. The functional additives
included in the recipe were purchased from a one of leading
distributors of functional substances in the meat industry.

The material for the research was homogenized scalded
sausages, which were produced according to the recipe
composition showed in Table 1 and to the production scheme
compliant with good production practice (Figure 1).
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Fig. 1. Production scheme of homogenized scalded sausa-
ges.

Rys. 1. Schemat produkcji kielbas parzonych homogeni-
zowanych.

Source: The own study

Zrédlo: Badanic whasne

Assessment of the chemical and physical quality
characteristics of sausages

The production yield of each sausage treatment was
calculated from the difference in weight of the sausage bars
before and after the heat treatment. The content of basic
chemical components in both fat raw materials and sausages

was determined by use of a FoodScanO Lab apparatus (Foss
Analytical A/S, Hillered, Denmark) using the method of near-
infrared reflectance (NIR) transmission spectrophotometry,
working in the wavelength range 850-1050 nm. Measurements
were made in accordance with the PN-A-82109: 2010 [26]
standard and the operating manual of the apparatus. The color
sausages was measured using the colorimetric method in
accordance with PN-N-01252:1965 [25]. A Konica Minolta
CR-200 colorimeter (light source: D65, observer angle:
2°, measuring head hole diameter: 8 mm) was used. Color
parameters were measured in the CIEL*a*b* scale. The
color of the products was measured on the surface and cross-
section of sausage bars after 24 hours as well as after 14 days
of storage of vacuum packed (vacuum: 50 mBa) sausages in
cold room (4°C). Based on the value of the L*, a* and b*
color parameters, AE was calculated, i.e. the absolute color
difference between the control treatment of sausage (treatment
I) and the experimental treatments of sausages (treatments I1-
IV) . The absolute color difference was calculated using the
formula [23]:

I 7 = =
AE=/(Ly = Ly)" + (ay — a3)"+ (b — by)°
where: L*1, a*1, b*1 — are the color parameters of the con-

trol treatment of sausage,

L*2, a*2, b*2 — are the color parameters of the exper-
imental treatment of sausage.

The texture of the sausages was measured using a Zwicki
1120 testing machine (Zwick GmbH & Co, Ulm, Germany)
by performing a Texture Profile Analysis (TPA) test (double
compression test). Texture measurements were carried out
in sausages after 24 hours of storage (4°C), as well as after
14 days of storage (4°C) of vacuum-packaged (vacuum: 50
mBa). The measurements according to the instructions of
the measuring apparatus [17]. Before the measurements, the
sausage samples (20 mm ‘tall’ pieces of bar, without casing)
were conditioned at the ambient temperature of about 20°C for
1 hour. To perform the TPA test, a cylindrical sausage sample
was placed between two parallel plates and compressed to
50% of the original height in each test cycle. The working
parameters of the testing machine were as follows: distance
between the plates 40 mm, initial force 0.5 N, speed of the
measuring head during the test 30 mm/min. The course and
the measurement result were recorded using the testXpert
computer program. Six measurements were made for each
sausage treatment in each experimental series. The mean value
of all measurements was taken as the final result [10, 17]. Ten
panellists of both sexes participated in the sensory evaluation
of sausages. All panellists were familiar with the principles of
sensory evaluation of food products. The scaling method was
used for the sensory evaluation of sausages. Sausages were
evaluated warm, i.e. heated to 50 °C. Each sausage was cut
into slices, which were randomly distributed in white plates,
and identified with a random two-digit number. The sausage
samples were evaluated for taste, smell, color, texture, feel
of ‘greasiness’ and overall desirability. Each quality attribute
of sausages was assessed using a scale from 1 to 5 points,
corresponding to ’least acceptable’ and ’most acceptable’,
respectively [1].
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Statistical analysis of the results

Data were statistically analyzed using the Statistica™ v.12
software (StatSoft Inc., Tulsa, OK, USA). One-way analysis
of variance (ANOVA) was performed to determine the
significance of differences between the mean values. Tukey’s
HSD test was used to identify significant differences between
the mean values at a level of a=0.05. Before applying ANOVA
the Shapiro-Wilk test was used to evaluate the experimental
data for normality and the Levene test was used to determine
the homogeneity of variances for sets of analytical data
[12, 14].

RESULTS AND DISCUSSION

The technological usefulness of animal fat raw materials
is determined primarily by their physicochemical properties.
The fat content in the tested raw materials, determined by
the method of NIR spectrophotometry, showed a significant
(p < 0.05) differentiation (Table 2). Goose fatty tissue was
characterized by the highest fat content. Slightly lower fat
content was found in pork back fat. On the other hand, beef
tallow and pork jowl were characterized by the clearly lowest
proportion of this chemical component, which could have
been caused by the presence of small amounts of muscle tissue
naturally occurring in this raw materials. The presence of
muscle and connective tissue in the analyzed fat raw materials
most likely influenced the percentage of protein in them
(Table 2). The highest protein content was found in pork jowl
and beef tallow, and the lowest in goose fat. The water content
in the fat raw materials used in the production of sausages also
varied (Table 2). Water content was significantly (p < 0.05)
lower in goose fat and pork back fat, while it was higher in
beef tallow. Higher water content in fatty tissue contributes
to its greater susceptibility to the development of pathogenic
microflora and an increased tendency to become rancid. Such
fat is characterized by lower melting properties, and therefore
its technological usefulness may be limited.

Different collagen content was also found in the analyzed
fat raw materials — the highest in those characterized by the
higher amount of muscle and connective tissue in the overall
structure (pork jowl, beef tallow), and the lowest in the fat raw
materials with the highest percentage of fat (pork back fat,
goose fat) (Table 2).

The production yield of all treatments of homogenized
sausages was determined by the weighing method after the
completion of the technological process, which was typical
for this type of product (Figure 1). It was not significantly
(p > 0.05) differentiated by the fat raw material used and was
at the level of about 85%. Only insignificantly lower thermal
losses in the homogenized sausage with the addition of goose
fat (88.6%) and higher in the product with the addition of pork
jowl (81.9%) were found.

Physical and chemical quality characteristics of
homogenized sausages differing in the type of fat raw
material were determined by determining their basic chemical
composition (Table 3), measuring color parameters according
to the CIEL*a*b* scale (Table 4), instrumental texture
measurement (Table 4) and evaluation of sensory quality
(Table 6).

Consumers aware of the relationship between the quality
of consumed food products and health, more often look for
products with increased nutritional value and/or reduced
energy value, and pay attention to its functional properties,
i.e. a positive effect on human health. Meat and meat products
are among the richest sources of protein and important sources
of minerals, especially well-absorbed heme iron. With regard
to meat products with improved health quality, consumer
preferences are focused primarily on: modifying the fatty acid
profile, lowering the salt content, increasing the share of fiber
in the product [22].

The content of chemical components in meat products
depends primarily on their raw material composition and the
applied methods of technological processing. This relationship
has been confirmed by the results obtained in this study.
The differences in the protein and water content between
the treatments of homogenized scalded sausages were not
significant (p > 0.05). Only a slightly higher content of these
chemical components in the product with the addition of pork
jowl can be indicated (Table 3). However, the differences in
the average fat content between treatments of meat products
compared to the product with pork jowl (Control) were
statistically significant (p < 0.05). The Control sausages had
the lowest percentage of fat. Products with the addition of beef
tallow and pork back fat had a similar fat content. On the other
hand, the highest fat content was found in sausages with the

Table 2. The content of basic chemical components in fat raw materials used in the production of sausages

Tabela 2. Zawarto$¢ podstawowych skladnikéw chemicznych w surowcach thuszczowych uzytych do produkceji kietbas

Water [%)] / Woda [%] | Fat [%] / Thuszcz [%)] | Protein [%] / Bialko [%] | Collagen [%] / Kolagen [%]
Pork jowl 30,79 58,28 9,91 1,75
Podgardle wieprzowe
Pork back fat 12,00 81,77 6,29 0,15
Stonina
B?e.zf tallow 28,63 63,78 7,54 28
Ldj wolowy
Goose fat 9,53 90,39 2,41 0,67
Thuszcz gesi

Source: The own study

Zrédlo: Badanie wlasne
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Table 3. The effect of the addition of a various fat raw material on the chemical composition of homogenized scalded

sausages
Tabela 3. Wplyw dodatku zréZnicowanego surowca tluszczowego na sklad chemiczny badanych kietbas homogenizowa-
nych
Sausage treatment/Wariant kietbasy
homogenized sausage homogenized sausage homogenized sausage homogenized sausage
Chemical component . . . with beef tallow / with goose fat /
i i with pork jowl / with pork back fat/ kietbasa homogenizowana | kietbasa homogenizowana
Skladnik chemiczny kietbasa homogenizowana | kietbasa homogenizowana dod tk'g %Z. W ! dodatki gﬂ 1ZOW
z dodatkiem podgardla z dodatkiem stoniny z ;;O\fglgooju zdo ag;seirélgouszczu
(Control) (treatment IT) (treatment I11) (treatment IV)
Water/Woda [%] 59,10a+2,93 54,55a+3,24 56,00a+4,24 52,3a+3,90
Protein/Biatko [%] 16,45a+1,29 15,492a+1,30 15,36a+1,24 14,22a+1,44
Fat/Ttuszcz [%] 21,71a+1,29 27,76bc+2,49 24,06ab+1,56 29,52c+1,44
Sodium chloride/S6l kuchenna [%] 1,80a+0,17 1,85a+0,20 1,76a+0,16 1,73a+0,26
Energy Val“e[/:}’/alrgz)sg]energetyczna 262,79a+23,35 308,25b+26,00 289,23ab+16,43 310,62b+12,84

Means in the row marked with the same letter do not differ statistically significantly (p > 0.05).

Wartosci srednie w wierszach oznaczone tg sama literg nie r6znig si¢ statystycznie istotnie (p > 0.05).

Source: The own study

Zrodlo: Badanie wilasne

addition of goose fat. The determined average fat content in
the sausages constituting the research material in this study
reflects its percentage share in the fat raw materials used in
the production of individual treatments of the sausages. This
means that the higher content of fat in the fat raw material
resulted in a higher content of this chemical component in the
homogenized scalded sausage. The diversified fat content in
sausages differing in the type of fat raw material significantly
(p < 0.05) influenced their energy value. Sausages made with
the addition of pork back fat and goose fat had a significantly
(p <0.05) higher energy value. Therefore, they were treatments
of sausages, the fat raw material of which contained the most
fat in its composition.

The measurement of color parameters is one of the basic
determinations used in the assessment of the quality of food
products. Color is also one of the most important quality
determinants of processed meat. Among other things, on the
basis of it, the consumer makes a decision about the purchase
and consumption of the product, an unusual or changed color
is perceived negatively. The results of the instrumental color
measurement showed significant (p < 0.05) differences in the
lightness (L*) of the surface of the sausages. The highest value
of lightness parameter measured on the surface was identified
for sausages with the addition of goose fat. In the case of the
remaining tested sausages, no significant differentiation of this
color parameter was found. Significant (p <0.05) differences in
the mean value of the color parameter a * (redness) compared
to the product with the addition of pork jowl (Control) were
observed in sausages with beef tallow and goose fat. These
products were characterized by a lower proportion of red color
than the other tested sausages. Homogenized sausages with
pork back fat had a slightly higher proportion of red color than
the control product, but the difference was not significant (p >
0.05). The mean values of the b* color parameter (yellowness)
measured on the surface of the homogenized sausages did not
differ significantly (p > 0.05).

After 14 days of chilled storage, homogenized sausages
with the addition of beef tallow (treatment III) and goose
fat (treatment IV) were characterized by a significantly
(p < 0.05) lighter color (higher value of the L * parameter)
measured on the surface of the sausage bar compared to the
product made with pork jowl (Control). In the case of the
a* parameter, after 14 days of chilled storage compared to
the Control treatment of the homogenized sausage, only the
product with the addition of pork back fat (treatment II) was
characterized by a significantly (p < 0.05) higher proportion
of red color. Compared to the Control product (with pork
jowl), both the sausage with beef tallow (treatment III)
and goose fat (treatment IV) were characterized by a lower
value of the a* parameter, but these differences were not
statistically significant (p > 0.05). However, in the case of the
b* parameter, it was shown that sausages with the addition
of pork back fat (treatment II) and goose fat (treatment IV)
were characterized by a higher yellowness than the product
with the addition of pork jowl. The analysis of the color
parameters of homogenized sausages, measured on the cross-
section of sausage bars 24 hours after production (Table 4)
showed that homogenized sausages with the addition of pork
back fat and beef tallow (treatments I and III, respectively)
were characterized by a significantly (p < 0.05) higher value
of the color parameter L* compared to a sausage with pork
jowl (Control). On the other hand, the use of goose fat in
the recipe composition of homogenized sausage resulted
in significantly (p < 0.05) the highest value of the lightness
parameter measured on the sausage cross-section. The product
with goose fat (treatment IV) had a significantly (p < 0.05)
lower value of the a* parameter measured on the cross-section
of sausage bars. The value of this parameter in the case of
other treatments of sausages was at a similar level. The lowest
value of the b * parameter measured on the cross-section of
sausage bars was detected for product with beef tallow. After
14 days of refrigerated storage, the observed trends regarding
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Table 4. The effect of the addition of a various fat raw material on the color parameters (L*, a*, b*) on the surface and
on the cross-section, as well as on the texture parameters of the homogenized scalded sausages stored in cold
room for 24 h and 14 days

Tabela 4. Wplyw dodatku zréznicowanego surowca tluszczowego na parametry barwy L*, a* i b* na powierzchni i na
przekroju oraz parametry tekstury kielbas homogenizowanych parzonych przechowywanych w warunkach
chlodniczych przez 24 h i 14 dni

Sausage treatment/Wariant kielbasy
homogenized sausage with pork | homogenized sausage with pork | homogenized sausage with beef homogenized sausage with
Characteri- jowl back fat tallow goose fat
stic kietbasa homogenizowana kietbasa homogenizowana kietbasa homogenizowana kietbasa homogenizowana
Cecha z dodatkiem podgardla z dodatkiem stoniny z dodatkiem toju wotowego z dodatkiem ttuszczu gesiego
(Control) (treatment IT) (treatment 1) (treatment IV)
24 h 14d 24 h 14d 24 h 14d 24h 14d
Color parameters L*, a*, b* measured on the surface of the sausage bar
Parametry barwy L*, a*, b* mierzone na powierzchni batonu kietbasy
L* 66,86a+2,67 | 67,04A+1,81 | 66,60a+2,85 | 66,38AB£3,19 | 67,70a+1,66 | 68,00B+1,27 | 70,74b+1,15 | 69,76C+0,99
a* 11,49¢+0,97 | 11,19A+0,89 | 12,11¢+0,10 | 12,57B+0,97 | 10,33b+1,42 | 9,76A+0,68 | 8,96a+1,08 | 8,96A+0,75
b* 11,53a+0,98 | 11,46A+1,05| 12,57a+1,39 | 13,03C£1,55 | 11,53a+1,58 | 11,45A+1,22 | 12,10a+0,67 | 12,99B+1,06
Color parameters L*, a*, b* measured on the cross-section of the sausage bar
Parametry barwy L*, a*, b* mierzone na przekroju batonu kietbasy
L* 67,50a+0,52 | 67,37A+0,75 | 68,65b+0,46 | 68,97B+0,34 | 68,37b+0,76 | 68,81B+0,74 | 74,13¢+0,52 | 73,68C+0,44
a* 10,87b+0,59 | 11,12B+0,53 | 10,84b+0,57 | 11,41B+0,48 | 11,31b+0,59 | 11,28B+0,46 | 8,74a+0,69 | 9,02A+0,63
b* 9,36b+0,37 | 9,79B+0,36 | 10,32¢+0,60 | 10,24B+0,45 | 8,69a+0,99 | 8,91A+0,88 | 9,90bc+0,27 | 10,02B+0,37
Texture parameters of the homogenized scalded sausages
Parametry tekstury kietbas homogenizowanych parzonych
Shear force
[N] 17,84b+2,28 | 21,80B+2,76 | 14,76a+1,94 | 17,92A+1,48 | 16,53ab+1,93 | 16,64A+1,38 | 15,17a+2,70 | 16,66A+1,42
Sita cigcia [N]
C%};e;i‘svtzgzss 0,67a£0,05 | 0,72B£0,03 | 0,62a£0,05 | 0,66A0,02 | 0,632+0,07 | 0,66A+0,03 | 0,63a=0,04 | 0,69AB0,06
Springiness
Sprezystosé 0,81bc+0,004 | 0,87B+0,02 | 0,78ab+0,03 | 0,84A+0,02 | 0,81c+0,04 | 0,86AB+0,01 | 0,77a+0,04 | 0,85AB=+0,05
Hardness IN1' |15 29145 20 | 11,56B£1,48 | 11,17b£1,1 | 13,17C1,46 | 11,26b21,98 | 12,68CB£1,62 | 8,12a£2,33 | 9,17A£1,31
Twardos¢ [N]
C;zjvrvg‘:cssﬂg;] 6,54b0,99 | 7,29B+0,92 | 545b+0,96 | 7,34B£0,99 | 5,78bx1,41 | 7,71B+1,17 | 3,99a+146 | 541A+1,23

Means in the rows for sausages stored for 24 h and marked with the same lowercase letter do not differ statistically significant (p > 0.05).
Wartosci $rednie w wierszach odnoszace si¢ do kietbas przechowywanych przez 24 h i oznaczone ta sama mata literg nie r6znig si¢ statystycznie

istotnie (p > 0.05).

Means in the columns for sausages stored for 14 d and marked with the same uppercase letter do not differ statistically significant (p > 0.05).
Wartosci $rednie w wierszach odnoszace si¢ do kietbas przechowywanych przez 14 d i oznaczone ta sama wielka litera nie rdznig sig¢

statystycznie istotnie (p > 0.05).
Source: The own study
Zrédlo: Badanie whasne

color differences on the cross-section of sausage bars (as after
24 hours from production) were maintained. The inclusion of
goose fat in the recipe composition of sausages (treatment IV)
had the greatest impact on the lightness of the color measured
in the cross-section of the product.

The obtained data show (Table 5) that the absolute color
difference AE concerning the color of the sausages on the
cross-section and the surface of sausage bars between the
homogenized scalded sausage manufactured with pork
jowl (Control) compared to the sausage with pork back fat

(treatment II) and with beef tallow (treatment III) was at
alevel noticeable only by an experienced observer. The highest
absolute color difference on the cross-section and surface of
sausages was observed in the case of homogenized sausage
with the addition of goose fat (treatment IV). Compared to
the Control treatment, the difference in color regarding the
sausage surface of treatment IV was at the level noticeable
by an inexperienced observer. In the case of the evaluation
of the color difference on the cross-section of the sausage bar
of treatment IV, the calculated AE value — regardless of the
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Table 5. The absolute color difference AE of sausages in relation to the color evaluated on the cross-section of

a homogenized sausage with pork jowl (Control)

Tabela 5. Warto§¢é bezwzglednej réznicy barwy AE kielbas w stosunku do barwy oznaczonej na przekroju kielbasy ho-
mogenizowanej z dodatkiem podgardla (kielbasa kontrolna)

The value of the absolute color difference AE
Wartos$¢ bezwzglednej réznicy barwy AE

Warunki pomiaru
Measurement conditions

homogenized sausage with
pork back fat /
kielbasa homogenizowana
z dodatkiem stoniny
(treatment 1T)

homogenized sausage with
beef tallow /
kielbasa homogenizowana
z dodatkiem toju wotowego
(treatment I11I)

homogenized sausage with
goose fat /
kietbasa homogenizowana
z dodatkiem tluszczu ggsiego
(treatment IV)

Surface of the sausage bar / Powierzchnia batonu

14 dni przechowywania chlodniczego

24 h przzeil?o(v)vfycv(v)::lis:ocl;:%finiczego 121 1,00% 4,07*

14 dni prlzzcit(::v;:fgrfitg l:Lglzdniczego 1,74 1,23% 4,48%
Cross-section of the sausage bar / Przekré6j batonu

24h przzeil?o(v)vfyc\z::lllis;oclrlﬁfiniczego 1.83* 1,78% 6,75%

14 d of cold storage 1,67* 1,70* 6,65%

0 < AE <1 — the observer cannot see the color differences

1 < AE <2 — an experienced observer will notice a difference in color

2 <AE < 3,5 — an inexperienced observer will notice a difference in color

3,5 < AE <5 — there is a noticeable difference in color

5 < AE — the observer has the impression of two different colors

* statistically significant differences (p < 0.05) / * réznice statystycznie istotne (p < 0.05)

Source: The own study

Zrédlo: Badanie wlasne

storage time (24 h and 14 days) - indicated that the standard
observer should have the impression of two different colors,
which proves a significant influence of goose fat on the color
of the meat product, which is a homogenized scalded sausage.

Texture is one of the most important features determining
the quality and acceptance of products by consumers, as well
as a quality factor related to satisfaction when consuming meat
products. The International Organization for Standardization
(ISO) defines texture as ‘all the rheological and structural
properties of a food product that can be perceived by humans
through touch, mechanical and, if possible, visual and auditory
receptors’ [24]. There are main (independent) and secondary
(dependent) texture parameters of food products. The main
ones are: hardness, cohesiveness, elasticity (springiness),
resilience, and adhesion. The secondary parameters of the
texture include, among others chewiness, i.e. the energy
needed to crush (chew) the product - this feature is related
to hardness, elasticity and cohesiveness. The values of the
texture parameters in meat products depend mainly on the
characteristic features of the meat and fat raw materials used
for their production and the technological processes carried
out [13]. In this study, the highest values of shear force,
regardless of the sausage storage time (24 hours and 14 days),
were recorded for homogenized sausages prepared with the
addition of pork jowl (Table 4). Based on the results of the TPA,
it was found that the lowest values of the hardness, chewiness

and springiness were obtained in homogenized sausage with
the addition of goose fat (treatment IV). This tendency was
found regardless of the storage time of the sausages (24 h and
14 days) in the cold room.

Among the many criteria that determine the selection and
purchase of a food product, its sensory attributes are one of
the most important [19]. Introducing new food products to
the market is the result of changing market trends as well
as the requirements and preferences of consumers. It is the
consumer who decides whether the product will find its place
on the market. Thus, the consumer plays a fundamental role
in each of the stages of product design, both in the area of
initiating the process of creating a new product, testing, and
implementing it into production and sales on the market [6].
The results of the sensory evaluation of the sausages being the
subject of this study are presented in Table 6.

Homogenized scalded sausages produced in this study
were of good sensory quality, regardless of the type of fat used
in production. The analysis of their sensory attributes showed
that the best quality was achieved by homogenized sausage
containing goose fat and pork jowl (variant IV and Control,
respectively). For these sausage treatments the mean scores for
color, aroma, taste and overall desirability were significantly
(p < 0.05) higher than for those of sausages made with the
addition of pork back fat and beef tallow (treatments II and III,
respectively). Only the feeling of greasiness was significantly
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Table 6. The effect of the addition of a various fat raw material on sensory quality attributes of the homogenized scalded

sausages

Tabela 6. Wplyw dodatku zréznicowanego surowca tluszczowego na wyrozniki jakoSci sensorycznej kietbas homogeni-

zowanych parzonych

Sausage treatment/Wariant kielbasy
. homogenized sausage with homogenized sausage with homogenized sausage with homogenized sausage with
Se,n.so_ry attribute pork jowl / pork back fat / beef tallow / goose fat /
Wyréznik sensoryczny kietbasa homogenizowana kietbasa homogenizowana kietbasa homogenizowana kietbasa homogenizowana
z dodatkiem podgardla z dodatkiem stoniny z dodatkiem toju wotowego | z dodatkiem tluszczu gesiego
(Control) (treatment II) (treatment I1T) (treatment IV)
Color / Barwa 4,06b+0,76 3,91ab+0,78 3,63a+0,79 4,16b+0,77
Aroma / Zapach 4,03ab+0,78 4,16b+0,77 3,56a+0,72 4,31b+0,64
Taste / Smak 3,97b+1,18 3,03a+1,42 2,72a+0,85 3,91b+0,93
Texture / Konsystencja 4,16b+0,85 3,84ab+0,77 3,41b+0,61 4,25b+0,80
Feeling of greasiness / 2,532£0,91 2,87a0,91 3,06b:0,88 3,096+0,93
Odczucie thustosci
I irabili
Overall desirability / 4,18b:+0,64 3,342£0,65 3,03a0,90 4,03b20,74
Ogolna pozadalnosé

Means in the rows marked with the same letter do not differ statistically significant (p > 0.05).
Wartosci $rednie w wierszach oznaczone tg samg literg nie réznig si¢ statystycznie istotnie (p > 0.05).

Source: The own study

Zrédlo: Badanie wlasne

(p < 0.05) higher — which indicates a lower quality of the
product — for homogenized sausages with the addition of beef
tallow and goose fat (treatments III and IV, respectively).

SUMMARY AND CONCLUSIONS

The aim of the work was an attempt to use various fat
raw materials: pork back fat, beef tallow and goose fat, in the
production of sausages and to determine their influence on the
technological quality and sensory characteristics of sausages
in comparison to the control product containing the pork
jowl. The experimental material was homogenized scalded
sausages, manufactured according to a standard production
process. In order to compare the quality of the sausages, the
chemical composition analysis was carried out, the color and
texture parameters were measured, and the sensory evaluation
was performed. Based on the research, it was found that:

1. Although relatively high differences in the content of ba-
sic chemical components (water, protein, fat) of fat raw
materials, the use of these raw materials for the produc-
tion of homogenized sausages significantly differentiated
only the content of fat and energy value of the products.
The fat content and energy value of homogenized sausages
produced with the use of fat raw material other than pork
jowl was higher, ranging from slightly over 24% to around
30% and from around 290 kJ/100 g to slightly over 310
kJ/100 g, respectively. Regardless of the type of fat mate-
rial, homogenized sausages were characterized by a rela-
tively high protein content, i.e. not less than 14.22%, and
a low salt content, i.e. not more than 1.85%. The obtained
results confirm the possibility of modifying the nutritional
value of this type of meat products through the selection
of fat raw material for production. Taking into account the
nutritional value of sausages, and mainly the fat content,

it was found that especially products containing goose fat
and pork back fat in the recipe composition should not be
consumed by people limiting the amount of fat in their
diet.

. The significant differences found in the color parameters

of homogenized sausages were also most likely caused by
the type of fat used in production. The greatest differences
in the color of sausages, both on the surface of the sausage
bars and on the cross-section of the sausage bars, were
caused by replacing pork jowl with goose fat. A significant
increase in the L* color parameter and a significant
decrease in a* color parameter — when measured on the
cross-section — was found in the sausage with goose fat,
both after 24 hours and 14 days of storage in cold room.
The calculated values of the AE index showed that —
regardless of the product storage time — the difference in
the color of the surface between the sausage with goose
fat and the Control sausage (with pork jowl) should be
clearly noticeable by an inexperienced observer, and in
the case of the color on the cross-section of both sausage
treatments the observer may even get the impression that
there are two different colors. The obtained results confirm
that in creating the color of a meat product made of highly
comminuted raw materials, not only the amount and type
of meat, but also the fat raw material should be taken into
account. The diversified structure of fat raw materials in
terms of the content of muscle and connective tissue may
result in a change in the lightness of the product as well as
the share of redness and yellowness.

. Based on the results of the sensory evaluation, it was

shown that products with beef tallow in the recipe
composition were the least desirable in terms of all
attributes, which creates limited prospects for introducing
this type of products to the market. The greatest potential
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for replacing pork jowl in the production of homogenized
scalded sausages would be goose fat. Average scores for
the sensory attributes of sausage with goose fat did not
differ significantly from those for sausage with pork jowl,
except for the feeling of greasiness, which was more
‘pronounced’.

% % %

Summarizing the results of this study, it can be
concluded that research on the rational utilization of
various fatty raw materials generated in meat production
is still necessary, including the possibility of introducing
them to the recipe composition of various types of meat
products. Such projects should contribute to reducing the
amount of waste in the food industry, reducing food waste,
and thus improving living conditions.

PODSUMOWANIE | WNIOSKI

Celem przeprowadzonych badan byta proba wykorzystania
zréznicowanego surowca thuszczowego: wieprzowego, woto-
wego oraz gesiego w produkcji kietbas homogenizowanych
oraz okreslenie jego wplywu na cechy jakosci technologicz-
nej i sensorycznej w porownaniu do produktu kontrolnego za-
wierajacego w skladzie surowcowym podgardle wieprzowe.
Materiat doswiadczalny stanowily kietbasy homogenizowane
parzone, wytworzone zgodnie z typowym procesem produk-
cyjnym dla tej grupy wyrobdéw migsnych. W celu poréwnania
jakosci kietbas dokonano analizy ich sktadu chemicznego,
pomiaru parametrow barwy i tekstury oraz przeprowadzono
ocene sensoryczng. Na podstawie badan stwierdzono, co na-
stepuje:

1. Pomimo znacznego zréznicowania zawartos$ci podstawo-
wych sktadnikéw chemicznych (woda, biatko, thuszcz)

w surowcach tluszczowych, zastosowanie tych surowcoéw

do produkcji kietbas homogenizowanych réznicowato

istotnie jedynie zawarto$¢ ttuszczu w produkcie oraz ich
warto$¢ energetyczng. Zawarto$¢ tluszczu oraz wartosé
energetyczna kielbas homogenizowanych wyprodukowa-
nych z udziatlem surowca innego niz podgardle wieprzowe
byla wyzsza, ksztaltujac si¢ na poziomie odpowiednio od
nieco ponad 24% do okoto 30% oraz od okoto 290 kJ/100
g do nieco ponad 310 kJ/100 g. Niezaleznie od rodzaju
surowca thuszczowego, kielbasy homogenizowane ce-
chowaly si¢ relatywnie wysoka zawarto$cia bialka, tj. nie
nizsza niz 14,22% oraz niska zawartoscia soli kuchennej,
tj. nie wyzsza niz 1,85%. Uzyskane wyniki stanowia po-
twierdzenie mozliwosci modyfikacji wartosci odzywczej
tego typu produktéw migsnych przez dobdr surowca thusz-
czowego do produkcji. Biorac pod uwage warto§¢ odzyw-
czg kielbas, a gtéwnie zawarto$¢ thuszezu, stwierdzono, ze
zwlaszcza produkty zawierajace tluszcz gesi oraz stoning

w skladzie recepturowym nie powinny by¢ spozywane
przez osoby ograniczajace ilo$¢ thuszczu w diecie.

2. Stwierdzone istotne réznice dotyczace parametréw barwy
kietbas homogenizowanych réwniez byty najprawdopo-
dobniej spowodowane rodzajem surowca tluszczowego
uzytego do produkcji oraz réznicami w barwie tych su-
rowcow. Najwicksze roznice w barwie kielbas, zarowno
na powierzchni batonow, jak i na przekroju poprzecznym
batondéw spowodowane byly zastapieniem podgardla wie-
przowego przez thuszcz gesi. W kietbasie z thuszczem ge-
sim stwierdzono istotny wzrost parametru barwy L* oraz
istotne obnizenie warto$ci parametru barwy a*, mierzone
na przekroju batonu, zar6wno po 24 godzinach jak i po 14
dniach przechowywania chtodniczego. Obliczone warto-
sci wskaznika AE wskazywaty, ze - niezaleznie od czasu
przechowywania produktu w chtodni - r6znica w barwie
powierzchni migdzy kietbasa z thuszczem gesim a kietba-
sa kontrolng (z podgardlem wieprzowym) byta wyraznie
zauwazalna przez niedo$wiadczonego obserwatora, za$
w przypadku barwy na przekroju poprzecznym obu wa-
riantow kietbas obserwator moze nawet odnie$¢ wrazenie
wystepowania dwoch réznych barw. Uzyskane wyniki
potwierdzaja, ze w kreowaniu barwy produktu migsnego
wytworzonego z surowcow o duzym stopniu rozdrobnie-
nia nalezy uwzgledni¢ nie tylko ilo$¢ i rodzaj surowca
migsnego, ale takze surowca ttuszczowego. Zrdéznicowana
struktura surowcow thuszczowych w zakresie zawartosci
tkanki mig$niowej i tacznej moze skutkowa¢ zmiang jas-
nosci produktu oraz udziatu w jego barwie czerwieni i bar-
wy z6ltej.

3. Na podstawie wynikow oceny sensorycznej wykazano,
ze produkty z tojem wotowym w skladzie recepturowym
byty najmniej pozadane pod wzglgdem wszystkich wyroz-
nikéw, co stwarza ograniczone perspektywy dla wprowa-
dzenia tego typu produktow na rynek. Najwigksze moz-
liwosci zastapienia podgardla wieprzowego w produkcji
kielbas homogenizowanych parzonych miatby thuszez
gesi. Noty srednie przyznane w ocenie sensorycznej kiel-
basie z tluszczem gesim nie réznity si¢ istotnie od tych
przyznanych kielbasie z podgardlem wieprzowym, za wy-
jatkiem odczucia thustosci, ktore byto bardziej ,,wyrazne”.

* * *

Podsumowujac uzyskane wyniki mozna stwierdzié, ze
nadal niezbedne sa badania nad racjonalizacja zagospoda-
rowania réznych surowcéw thuszczowych generowanych
w produkcji mig¢sa, obejmujacych m.in. mozliwosci wpro-
wadzania ich do skladu recepturowego roéznorodnych
przetworéw miesnych. Dzialania takie powinny przyczy-
ni¢ si¢ do zmniejszenia ilosci odpadéw, ograniczenia mar-
notrawstwa zZywnosci, a tym samym do poprawy warun-
kow Zycia.
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