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The article presents the results of research concerning the
assessment of the effect of inulin addition on the quality of low-
fat poultry sausages. 4 variants of products were prepared:
control (without inulin) and with the addition of 1.0, 3.0 and
5.0% powdered inulin. The physical and sensory properties of
the products without addition and with the addition of inulin
were assessed after cooling the sausages to room temperature.
With the increase in the amount of the additive used (3% - 5%),
the water absorption of the product increased, and the colour
saturation towards yellow. Poultry sausages containing 5%
inulin were characterized by higher efficiency and higher
colour saturation towards red in comparison to sausages with
the addition of 1%, 3% and the group without the addition
of inulin. However, the addition of 5% powdered inulin
increased the hardness of poultry sausages. The obtained
results of sensory tests show that the addition of 3% inulin
is the most beneficial for maintaining the taste attractiveness
and juiciness of poultry sausages.

INTRODUCTION

The growing knowledge of consumers about nutrition
and its impact on health resulted in the popularization of
foods with reduced calories and fat content [12]. Increasing
consumer awareness causes an increase in the demand for
food perceived as conducive to health, containing functional
additives, including inulin [1, 4, 23]. An important issue in
the production of dietary and functional food is to maintain
the appropriate sensory characteristics, so that enriched meat
products do not differ from those with a traditional recipe
[3,6,7].

Inulin is a fructose oligomer that occurs naturally in
some vegetables and fruits. It comes in the form of a white,
well-soluble powder [23]. It has the ability to swell and form
a gel whose structure is similar to fat. It is also low in calories
and odourless, so it can be used in the production of dietary
food without reducing the taste and smell characteristics

Stowa kluczowe: inulina, produkt drobiowy, jako$¢.

W artykule zaprezentowano wyniki badan dotyczqcych oceny
wplywu dodatku inuliny na jakos¢ niskottuszczowych parowek
drobiowych. Przygotowano 4 warianty produktow: kontrolny
(nie zawierajqcy inuliny) oraz z dodatkiem 1,0, 3,0 i 5,0% inu-
liny w proszku. Cechy fizyczne i sensoryczne produktow bez
dodatku i z dodatkiem inuliny oceniano po wychiodzeniu pa-
rowek do temperatury pokojowej. Wraz ze wzrostem ilosci sto-
sowanego dodatku (3% - 5%) nastgpit wzrost wodochtonnosci
produktu, wysycenia barwy w kierunku zottym oraz zwigksze-
nia jego twardosci. Parowki drobiowe zawierajqce 5% inuli-
ny cechowaly sie wyzszq wydajnoscig i wyzszym wysyceniem
barwy w kierunku czerwieni w porownaniu z parowkami
z dodatkiem 1%, 3% i grupq bez dodatku inuliny. Dodatek 5%
inuliny w proszku wplyngl jednak na zwigkszenie twardosci
parowek drobiowych. Uzyskane wyniki badan sensorycznych
wskazujg, ze 3% dodatek inuliny jest najbardziej korzystny dla
zachowania atrakcyjnosci smakowej i soczystosci produktu.

[6, 19]. The addition of inulin used in meat processing gives the
products the appropriate juiciness and consistency, contributes
to the softness and desired colour [2, 15, 21, 22].

Functional meat products are rare on the market because
it is difficult to introduce new ingredients and obtain both
a healthy and acceptable product [21]. Inulin, included in
the group of soluble dietary fibre, contributes to the increase
of calcium absorption in the body and influences lipid
metabolism and has a hypoglycaemic effect [15, 23]. The
influence of inulin on the human body is related to prebiotic
properties, which result from the presence of a B-glycosidic
bond, resistant to hydrolysis by digestive enzymes in the small
intestine [9, 10, 11, 22, 23].

The aim of the study was to determine the effect of the
addition of inulin 1.0. 3.0 and 5.0% powdered inulin on the
quality of low-fat poultry sausages.
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MATERIAL AND METHODS

The raw meat used in the production of low-fat poultry
sausages was meat from the highs of slaughter turkeys and
broiler chicken breasts. The raw meat used was selected for its
low fat content and high nutritional value. Before production,
the meat was cooled to a temperature of 0+2°C, and then cut
into 3-4 cm cubes. The proportion of raw meat is set at the
level of 50%:50% (6kg of turkey thigh muscles: 6 kg broiler
chicken breast muscles). The raw meat was ground twice in
a meat grinder (Kenwood USA) with a mesh with a hole
diameter of 2mm, then weighed with an accuracy of 1g.
37.5% of the weight of the chilled skim milk (0.5%), 1% of
the weight of salt, 0.3%of the weight of sweet pepper, 0.3%
of the weight of ground pepper, 0.3% of the weight of nutmeg
and 1%of the weight of fresh garlic and fried onion were
added to the meat mass. The ingredients were homogenized
with a homogenizer until a uniform mass was obtained. The
stuffing was mixed in a mixer with a stainless steel knife
(Kenwood Major TitaniumUSA). The shredded mass was
divided into four parts (2kg each). To three of them, 1% (group
1), 3% (group 2)and 5% (group 3) of inulin in the form of
a powder were successively added. The prepared masses were
thoroughly mixed again and stuffed into the pig intestines using
a Zelmer(Poland) meat grinder with a stuffing tip. The sausages
were moulded by hand. The control group (K) consisted of
low-fat poultry sausages without the addition of inulin. The
formed sausages were steamed in water at 80°C until the
temperature inside the bar was 75°C. Immediately after the
sausages were taken out of the water, the product performance
was assessed using the weight method. The efficiency of
low-fat poultry sausages was assessed by weighing the
products before and after heat treatment. The acidity of low-
fat sausages was measured using a pH meter (HIV 99163)
by Hanna Polska. The measurement was made by inserting
the electrode to the half of the sample thickness and reading
the results with an accuracy of 0.01. The water absorption of
the sausages was determined by the forced leakage method
(Graua’ai Hamma). The determination consisted in preparing
samples weighing 0.28-0.32g, which were then put under
pressure. The results were calculated from the measurement
of the tissue leakage. The colour of sausages was assessed
on a cross-section. The test was carried out using a Chroma
Meter Conica Minolta. The measurement results were read
in the CIE colorimetric system (L*,a* b*). The cutting force
of the poultry sausages was measured using a Zwick/Roell
BT1 FR1.OTH.D14 (Zwick-CmbH&Co.kg. Ulm, Germany).
The shear force test was performed with a single-knife cutting
system (Warner-Bratzler knife) with an initial force of 0.2 N
and a head speed of 100mm/min. The measurement was made
on samples with dimensions of 10x10x30mm, in triplicate.
The obtained results were averaged. The evaluation of sensory
features was carried out by a team of 7 with proven taste and
smell sensitivity. The following were considered significant
qualitative characteristics of the tested sausages: the intensity
and flammability of the smell, the intensity and desirability
of the taste, juiciness, hardness, colour of the cross-section,
general appearance and general attractiveness. The sensory
evaluation was performed using a hedonic 5-point scale,
ranging from 1 to 5 points, with 1 point being the smallest and
5 points being the highest intensity of a given feature. Partial
assessments were also used.

Table 1. Composition of model low-fat sausages(%)
Tabela 1. Sklad surowcowy modelowych paréwek nisko-
tluszezowych (%)

Variants of product
Ingredients
Group K | Group 1 | Group 2 | Group 3
Ofgt'tge'r‘“;“;fﬂizys 3000 | 2950 | 29,00 | 2750
of roler cicens | 3090 | 2950 | 2900 | 2750
Skimmed milk 36,6 36,60 36,60 36,60
Salt 0,50 0,50 0,50 0,50
Ground sweet pepper 0,30 0,30 0,30 0,30
Ground pepper 0,3 0,30 0,30 0,30
Nutmeg 0,30 0,30 0,30 0,30
Garlic 1,00 1,00 1.00 1,00
Onion 1,00 1,00 1,00 1,00
Inulin 0,00 1,00 3,00 5,00

Source: The own study
Zrédlo: Badania whasne

The results obtained during the research were statistically
analysed with the use of the Excel and Statistica 13.3 PL
programs. To indicate the significance of differences between
means in groups, used the test Tukey’s at a 95% confidence
level (o= 0.05). The results on the effect of inulin on sensory
properties of product were verified with the use of non-
parametric Kruskal-Wallis tests. Differences were considered
as significant if p<0.05. Tables 2-3 show the values of
arithmetic means (x ) and standard deviations of the examined
traits (SD).

RESULTS AND DISCUSSION

The use of inulin for meat products in a role other than “fat-
replacer” has been the subject of the few research, hence there
is little information about the impact of this ingredient on the
quality of convenience products made of meat. The authors’
own research showed that the addition of inulin did not have
a significant (p>0.05) effect on the change in the pH value of
poultry sausages. Similar results were obtained by Latoch [16]
using inulin as a fat replacement in turkey meat patties. On the
other hand, an increase in the pH value in fallow deer meat
sausages with the addition of inulin was noted by Latoch and
Stasiak [17]. Water absorption is defined as the ability to bind
water itself or the water added to the product. The authors’
own research showed a significant (p<0.05) effect of the
addition of inulin on the water retention capacity of low-fat
poultry sausages. The products with 5% inulin content were
characterized by the highest water absorption. The research of
M¢éndez-Zamora et al. [20] indicate that the addition of inulin
to Frankfurters increased the water absorption of the product.
Florowski et al. [7] by introducing the addition of inulin to
the model sausages of finely ground, as a fat substitute, they
created a product that was distinguished by higher humidity
compared to the product without the added additive. The



FOOD ENGINEERING /INZYNIERIA ZYWNOSCI 7

yield of meat products is an important processing indicator
in meat processing. The research showed that sausages with
5% addition of inulin had significantly (p<0.05) higher
efficiency after thermal treatment. Also Méndez-Zamora et
al. [20] reported the effect of adding inulin to Frankfurters to
increase the yield and moisture of the product. The addition
of dietary fibres to meat products does not always improve
tenderness [12, 13]. The authors’ own research showed that
the addition of inulin had a significant (p<0.05) effect on the
hardness of poultry sausages measured by the cutting force.
Sausages with 5% addition of inulin were characterized by
the highest hardness. Ergoniil et al. [S] report that the addition
0f2.5 or 5.0% of non-hydrated inulin to the stuffing did not
differentiate the instrumental hardness of ground turkey

balls. Texture measurements by Garcia et al. [8] in studies
comparing the effect of the addition of various forms of inulin
preparation (non-hydrated and hydrated) on the quality of
scalded mortadella sausage showed that significant differences
in hardness in relation to the sausage made according to the
traditional recipe occurred only at 7.5% of the amount of the
added inulin preparation, regardless of the form of preparation
used. At the same time, it was found that the effect of both
forms of inulin on the hardness of the sausage was opposite:
non-hydrated inulin increased the hardness, and when used in
the form of a gel, it decreased. In the evaluation of the colour in
the cross-section, it was found that sausages with the addition
of inulin were characterized by a significantly (p<0.05) higher
colour saturation towards yellow (b*) compared to the product

Table 2. The effect of the addition of inulin on the physical properties of low-fat poultry sausages
Tabela 2. Wplyw dodatku inuliny na cechy fizyczne nisko-tluszczowych paréwek drobiowych

Parameter Variants of product

Group K Group 1 Group 2 Group 3

pH 6.05+0.01 6.03+0.01 6.03+0.02 6.01+0.01
WHC (%) 35.21¢£3.56 40.98°+3.12 39.30°+2.78 44,2122 .58
Thermal processing yield (%) 79.35°+2.56 80.14°+2.96 80.92°+3.83 83.232+3.56
Shear force (N) 38,82°+3.82 41.45°+3.09 41.60°+4.10 45.00%+2.97

Colour:

L*, lightness 73.48+0.24 72.48+0.24 72.30+0.45 72.48+0.24
a*, redness 3.48°+0.24 4.000.24 4.15+0.28 4.90°+0.24
b*, yellowness 14.19°+0.16 17.08%+0.16 17.10°+0.30 17.90%+0.16

Explanations: (% + s) arithmetic mean+standard deviation, the mean values in rows with different letters differ significantly p < 0.05

Objasnienia: (x +s) $rednia arytmetyczna + odchylenie standardowe, wartosci $rednie oznaczone réznymi literami w wierszach roznig sie

statystycznie istotnie przy p < 0.05

Source: The own study

Zrédlo: Badania wlasne

Table 3. The effect of the addition of inulin on the sensory characteristics of low-fat poultry sausages
Tabela 3. Wplyw dodatku inuliny na cechy sensoryczne niskotluszczowych parowek drobiowych

Parameter Variant of
Group K Group 1 Group 2 Group 3

Odour intensity 4.70+0.45 4.50+0.24 4.80+0.45 4.46+0.23
Odour desirability 4.76+0.42 4.45+0.23 4.80+0.45 4.410.23
Flavour intensity 4.30£0.45 4.34+0.26 4.40+0.42 4.29+0.27
Flavour desirability 4.00°+0.22 4.29+0.26 4.90%+0.22 4.32+0.24
Juiciness 4.00°+0.00 4.20+0.24 4.60%0.00 4.30+0.24
Tenderness 4.20°+0.27 4.00+0.28 3.80+0.27 3.15 +0.23
Cross-section colour 4.20+0.27 4.20+0.28 3.80+0.27 4.00 £0.23
General appearance 4.60+0.42 4.56+0.24 4.60+0.58 4.45+0.23
General desirability 4.40£0.31 4.41+0.27 4.50+0.54 4.20+0.24

Explanations: (XX + s) arithmetic meantstandard deviation, the mean values in rows with different letters differ significantly p < 0.05
Objasnienia: (x +s) $rednia arytmetyczna + odchylenie standardowe, warto$ci $rednie oznaczone roéznymi literami w wierszach réznig sie

statystycznie istotnie przy p < 0.05

Sensory scale: odour, flavour intensity: 1 - changed, 2- moderately changed, 3- typical, weak; 4- typical, strong, 5- typical, very strong; odour,
flavour desirability: 1- not desirable, 2- fairly desirable, 3- desirable, 4- very desirable, 5- highly desirable; juiciness: 1- very dry, 2- dry,
3 —slightly juicy, 4 — juicy, 5- very juicy; tenderness: 1- very hard, 2- hard, 3- slightly tender, 4- tender, 5- very tender

Skala sensoryczna zapachu i smaku: 1 — zmieniony, 2 — umiarkowanie zmieniony, 3 — typowy, staby; 4- typowy, silny, 5- typowa, bardzo silny;
pozadalnos$¢ smaku i zapachu : 1- niepozadana, 2- do$¢ pozadana, 3- pozadana, 4- bardzo pozadana, 5- bardzo pozadana; soczystosé: 1- bardzo
suche, 2- suche, 3 — lekko soczyste, 4 — soczyste, 5- bardzo soczyste; kruchos¢: 1- bardzo twarda, 2- twarda, 3- lekko delikatna, 4- delikatna,

5- bardzo delikatna

Source: The own study
Zrédlo: Badania wlasne
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without the addition of inulin. Additionally, sausages with 5%
addition of inulin had a higher degree of red colour saturation
to the control product and the product with the addition of
1.0and 3.0% of inulin. In the literature review [1, 8, 14, 17]
there are no clear results on the impact of inulin addition on
the quality of meat products. Florowski et al. [6] showed
that replacing fat with inulin in sausages, regardless of its
amount, did not change the L*a*b* parameters. Also Latoch
and Stasiak [17] and Florowski et al. [7] showed that the fat
replacement in the form of inulin had no effect on the colour
changes of fallow deer sausage and pate.

The conducted research confirmed the beneficial effect of
using the addition of 3% inulin to low-fat poultry sausages on
the sensory features of the product, such as the desirable taste
and juiciness. Moreover, it was shown that the 5% addition of
powdered inulin increased the hardness of sausages compared
to the control product and the product with 1.0and3.0%
addition of inulin. Garcia et al. [8] showed that the addition of
non-hydrated inulin increased the hardness of the mortadella-
type parboiled sausage in relation to the sausage produced
without its addition. In the studies by Ergoniil et al. [5] the
addition of non-hydrated inulin to minced meatballs did
not change the hardness of the product. Mendoza et al. [20]
showed that the addition of inulin improved the organoleptic
characteristics of the raw ripened sausage. Different results
were obtained by Makata [18]) and Florowski et al.[7]. The
authors demonstrated the negative influence of inulin on
the general desirability of canned meat and baked pates, the
sensory characteristics of which deteriorated with increasing
inulin addition.

SUMMARY

The use of the addition (1.0,3.0 and5.0%) of powdered
inulin, in relations to the weight of basic scalers of poultry

sausages stuffing, had an impact on the quality and sensory
characteristics of the product.

The addition of inulin contributed to an increase in water
absorption of the product, saturation of the colour towards
yellow and an increase in its hardness, along with an increase
in the amount of the additive used (3% - 5%). Poultry sausages
containing 5% inulin were characterized by higher efficiency,
hardness measured by cutting force and higher colour
saturation towards red compared to sausages with the addition
of 1%, 3% and the group without the addition of inulin.

The obtained results of sensory tests indicate that the3%
addition of inulin is the most beneficial for the taste and
juiciness of the product. The addition of 5% powdered inulin
increased the hardness of poultry sausages.

PODSUMOWANIE

Zastosowanie dodatku (1,0, 3,0 i 5,0%) inuliny w proszku,
w stosunku do masy podstawowych sktadnikow farszu
parowek drobiowych miato wptyw na cechy jakosciowe i
sensoryczne produktu.

Dodatek inuliny przyczynit si¢ do zwigkszenia
wodochtonnoséci produktu, wysycenia barwy w kierunku
z0tym oraz zwigkszenia jego twardosci, wraz ze wzrostem
ilosci stosowanego dodatku (3% - 5%). Parowki drobiowe
zawierajace 5% inuliny cechowaly si¢ wyzsza wydajnoscia,
twardo$cig mierzong sila cigcia raz wyzszym wysyceniem
barwy w kierunku czerwieni w poréwnaniu z pardwkami z
dodatkiem 1%, 3% i grupa bez dodatku inuliny.

Uzyskane wyniki badan sensorycznych wskazuja, ze 3%
dodatek inuliny jest najbardziej korzystny dla zachowania
atrakcyjnosci smakowej 1 soczystosci produktu. Dodatek 5%
inuliny w proszku wptynat na zwigkszenie twardo$ci parowek
drobiowych.
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