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Abstract: Consumer demand for healthier foods has led the industry to
look for alternatives to reduce high-fat levels. Dietary fibers such as inulin have
emerged as promising substitutes for fat, increasing nutritional value and
reducing fat absorption. The aim of this research was to formulate chicken
cooked sausages in which the fat was replaced by inulin suspension at different
levels. Four groups of sausages participated in the experiment: group K without
fat replacement and groups 50%IN, 75%IN, and 100%IN with 50%, 75%, and
100% fat replacement, respectively. The results show a significantly higher
process and cooking loss inthe experimental groups compared to group K
(p<0.05). Groups K and 50%IN had significantly better emulsion stability
(p<0.05). Increasing inulin content significantly affected color characteristics,
including L* (lightness), a* (redness), and b* (yellowness) (p<0.05). The
experimental groups of sausages had a lighter color. By reducing fat, the caloric
value of sausages decreased significantly and differed between groups (p<0.01).
Inulin can be used to produce cooked sausages with reduced fat content and
optimal physical and chemical properties. In addition to the reduced energy
value, this meat product also has good nutritional characteristics.
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Introduction

Inulin is considered a functional food ingredient widely used in the food
industry as a sugar or fat replacer to improve nutritional profile as it reduces the
calorie value of the final product, represents the source of dietary fiber, and has
the prebiotic potential. From a technological standpoint, inulin is shown to be an
excellent gelling agent, viscosity modifier, and texturizing agent in various foods
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(Melilli et al., 2021; Jayarathna et al., 2022). The fat-substituting capacity of
inulin is tightly related to its ability to form highly stable gels. In order to create
inulin-gel, inulin powder has to be suspended in an aqueous solution (at 70°C),
appropriately mixed, and cooled down at 40°C overnight. Inulin-gel
characteristics are temperature-dependent as inulin forms three-dimensional gels
by a network of small crystallites. If diluted at a higher temperature, i.e., above
80°C the inulin gelation is inhibited (Bot et al., 2004; Glibowski, 2010;
Jayarathna et al., 2022). The properties of these gels resemble that of a network
of fat crystals in the oil. Because of this similarity, inulin gels have been
identified as an exciting new ingredient for creating unique, functional meat
products with a mouthfeel and creaminess similar to the one containing solid fats
(Bot et al., 2004; Yousefi et al., 2018). Therefore, taking into consideration all of
the appealing attributes of inulin gels, numerous studies have been reported with
successful implementation in different types of meat products, such as cooked
(Selgas et al., 2005; Berizi et al., 2017; Ferjancic¢ et al., 2021) and fermented
sausages (Menegas et al., 2013; Vasilev et al., 2011, Glisi¢, 2019). Since there is
limited information regarding the application of inulin-gels in poultry sausages,
this paper aims to develop andpropose a modification of ,,full-fat, commercially
available products with minimum to zero levels of animal fat, as well as to
observe its technological properties.

Material and Methods

Experimental design

Poultry meat and pork fatback were used for the production of sausages.
Fresh chicken breast meat, held at 4°C, was obtained from the Piljan Komerc
chicken farm (Belgrade, Serbia). Pork backfat was resourced from the Meat
Processing Unit of the Institute for Animal Husbandry (Belgrade, Serbia), where
chicken f sausages were made.

Four treatments were manufactured: control group (K) - commercially
made sausage (100% pork backfat), group 1 (50% IN) — 50% pork backfat
replacement, group 2 (75% IN) — 75 % pork backfat replacement, and group 3
(100% IN) — with 100% pork backfat replacement with inulin-gel suspension.
Inulin was obtained from Cosucra, Belgium (dry matter 95.9%, ash on dry
matter 0.01%, carbohydrates on dry matter 100.00%, free fructose, glucose,
and sucrose on dry matter 0.1%, inulin on dry matter 99.9%). Inulin-gel
suspension was made by the method described by Petricevié et al. (2022).
Afterward, the suspension was cooled to 4°C, left overnight, and added to the
meat batter mixture.

All groups were manufactured on the same day and in an identical
manner. Minced chicken breast meat and pork backfat were mixed with ice,
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condiments (Fenc company, Serbia), additives (NO,+NaCl salt commercially
available, phosphates, and soy isolate), and in experimental groups, previously
preparedinulin suspension was added (groups 50% IN, 75% IN, 100% IN). All
components were homogenized in a cutter, and stuffed into collagen casings (=
22 mm). The processes of boiling and smoking were performed in the chamber
for boiling/smoking with program settings: drying for 10 min at 50°C, smoking
at 60°C for 30 min, and heating to 85° until they reached an internal temperature
of 72°C. Sausages were then cooled down by spraying with cold water, left to
drain for 15 min, and stored at 4°C. After 24 h, sausages were selected from
each group for further analysis. The experiment was repeated three times, and
from each batch,three sausages were taken for analysis. For further analysis, the
rest of the sausageswere vacuum-sealed and stored at 4°C for 21 days.

Process loss, purge loss, and cooking loss

Sausage weight was measured after stuffing in the casings, heat
treatment, and after three weeks of storage in a cooling chamber at 4°C. The
process loss was calculated as a weight difference between sausages before and
after heat treatment (%). Chicken sausages were vacuumed and left at 4°C in a
cooling chamber to determine purge loss at the storage time. After 21 days,
sausages were removed from the vacuum packages, bloated carefully with a
paper towel to eliminate any liquid on the surface, and weighed in. Purge loss
was calculated as a weight difference between sausages before and after storage
time (%). Cooking loss was calculated as a weight difference in the sausages
samples before and after cooking in distilled water in a closed glass container (at
80°C for 10 min). It was expressed as a percentage of the weight of the sample
before cooking.

Emulsion stability, water-holding capacity (WHC), and pH

Emulsion stability was determined in triplicate for each treatment, as
described by Petricevi¢ et al. (2022). After undergoing two days of refrigerated
storage, cuvettes, each holding approximately 25 ml of the meat batter,
underwenta thermal treatment in a water bath set at 98°C for a duration of 45
minutes. Subsequent to this, a rapid cooling phase ensued in ice water, lasting 10
minutes until the cuvettes reached ambient temperature. Following unsealing,
the cuvettes were transferred into measured glass containers, where they
remained for an hourto allow the drainage of liquids, encompassing both fat and
water released during the heat treatment (HT). The quantity of liquid separated
in this process, expressed as a percentage (%) of the initial filling weight
before the HT, serves as a metricfor quantifying the loss incurred throughout
the heat treatment.

The method suggested by Lin and Huang (2003) was followed to
determine WHC: 5 g (£ 0.001 g) of homogenized raw meat batter sample was
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measured into a 50 ml tube, and 10 ml distilled water was added. The tubes were
centrifuged at 2000 g for 10 min, and the final weight was obtained after
decanting the supernatant. WHC was calculated using equitation (1). The higher
WHC value (expressed by grams ofH20 absorbed/grams of meat) indicates that
more water was bound, and therefore higher the water-holding ability of the
batter.

WHC=[final sample weight-original sample weight]/original sample weight(g)
(1) Sausage samples were used for pH analysis for each treatment using a pH
meter equipped with a penetration probe (Hanna HI 83141; Hanna
Instruments, USA). The pH meter was precalibrated using standard buffer
solutions, pH 4.0 and 7.0 (SRPS ISO 2917:2004).

Instrumental color

The CIE L*a*b* color coordinates were determined using a Chroma
Meter CR-400 (Minolta, Japan), which was previously calibrated using a
standard white surface (illumination D65, observer angle 2° and aperture size 8
mm) as described by Staji¢ et al. (2014). Color attributes as are represented in
the CIE L* a* b* system (CIE, 1976). The lightness is denoted by factor L*, red
proportion is encapsulated by a*, and b* corresponds to the yellowness of color
of the samples. Triplicate measurements were conducted for each sample, and
the ensuing mean value served as the basis for statistical analysis.

Proximate analysis

The proximate analysis of the sausage samples transpired a day
following their preparation. Preceding the chemical analyses, the collagen
casings were removed, and the sausages underwent homogenization in a blender.
Three sausages were randomly taken from each treatment for proximate
composition analysis: moisture (SRPS ISO 1442, 1998); fat content (SRPS ISO
1444, 1998); protein content (SRPS 1SO 937, 1992); ash content (SRPS ISO
936:1999); carbohydrates were determined by subtracting the obtained values
from 100%; NaCl content wasdetermined by SRPS 1SO 1841-1:1999 method.
The caloric value was computed by considering the chemical composition of
sausages, with protein, carbohydrates, andfat assigned caloric values of 4 kcal,
1.5 kcal, and 9 kcal per gram of the product, respectively (Garcia-Santos et al.,
2019).

Statistical analysis

The acquired data were processed by analysis of variance in the one-way
ANOVA using the program SPSS Statistics 22. The results are displayed as the
mean value + standard deviation. A t-test determined the statistical significance
of the difference between mean values.
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Results and Discussion

Table 1 shows the chemical composition of cooked chicken sausages,
with a noteworthy trend observed concerning the level of inulin replacement.
Our analysis revealed a significant increase (p < 0.01) in moisture content in the
sausage samples as the inulin replacement level escalated. The increased
moisture content in the sausages can be attributed primarily to higher levels of
inulin and the incorporation of water in the gel-suspension form within the
formulation. Furthermore, the increasing moisture content in the sample groups
can also be attributed to the intrinsic properties of inulin. The hydrophilic nature
of inulin further enhances moisture retention by facilitating solid interactions
with water molecules, emphasizing the critical roles of these components in
influencing the product's physical properties.

Table 1. Chemical composition of cooked chicken sausages

o . Groups Statistical
arameter K 50% IN 75% IN 100% IN significance

Moisture(%) 67.809+0.10 72.49°+0.09 74.97°+0.28 76.60°+0.53 **

Total fat(%) 17.83°+£0.16 9.06°+0.15 4.02¢+0.27 0.369+ 0.05 **

Protein (%) 111792015 11819012 12.04%+016 13512+0.15 **
Ash (%) 2.68 £0.16 2.49 +0.08 2.42+0.03 2.28 £0.07 ns
(C(,Z;b(’hydra ©S 05494006 40554012  6530+034 7234012  **
NaCl (%) 152004 147+004 152002 155006 ns

Caloric value
(Kcal/100g) 216.022+0.90 134.83°+0.16 94.18°+0.85 60.699+0.93  **

ns—not significant; ** — p<0.01; @ ® ¢ 9: values in the same column with different superscript are
significantly different (p<0.01)

The results confirm significant differences (p < 0.01) in the fat content
as well as in the caloric value of the product. A product with a significantly
reduced (p < 0.01) caloric value is obtained by reducing the fat content or
increasing the inulin content. The caloric value in the 100% IN group with 100%
fat replacement had about 72% lower caloric value compared to the control
group. The results of Soji¢ et al. (2011) were consistent with our results.
Petricevi¢ et al. (2022) statethat replacing 50% of the fat in sausages reduces
the caloric value by 30%, while the results in this study show a reduction of
about 37%. The carbohydrate content also increased significantly (p < 0.01); the
100%IN group with the maximum amount of inulin had the highest
carbohydrate content. Ash and NaCl content did not differ between groups.

Alaei et al. (2018) stated that the group of chicken sausages with 100%
fat replacement with inulin had the best physicochemical, textural, and
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colorimetric characteristics. The results of the proximal analysis were in line
with our results forthe same group (100% fat replacement), following 72.63%,
29.90%, and 51.34% for moisture, carbohydrates, and protein content,
respectively. They state that fat content was reduced with increased inulin
content. The same authors suggest that inulin can be recommended as a fat
substitute in making chicken sausages. Contrary to our results, research
conducted by Huang et al. (2011) showed that the moisture content of sausage
samples decreased with an increased level of inulin. This disparity may arise
from variations in sausage sample formulations, inulin types, and the specific
manner of incorporation into the formulation.

In the present study, substituting fat with inulin suspension is the
primary strategy for creating a final product with reduced fat content, leading to
decreased energy intake upon consumption. Menegas et al. (2013) verified this
approach, demonstrating that sausages with 50% fat replacement exhibited
significantly lower fat content (28.2%) compared to the control group (45.4%),
aligning with findings by Alaei et al. (2018). These results conform with our
study, affirming the consistent impact of inulin replacement on fat reduction, as
also reported by Méndez et al. (2015) and Huang et al. (2011). Notably,
Vasilev et al. (2011) showcased that cooked sausages containing an 8% inulin
suspension had more moisture (63%) and less total fat (22-23%) than
conventional counterparts, emphasizing the potential of inulin in altering
sausage composition. Additionally, Selgas et al. (2005) introduced inulin as
dietary fiber in cooked sausages, resulting in a 33-37% reduction in fat content
and a 25% decrease in calories.

In our research, increasing the level of inulin suspension in
formulationsled to a significant (p < 0.01) increase in protein content in chicken
sausages, likely due to its calculation in dry matter. While the protein content
between the 50% IN and 75% IN groups did not differ, both significantly
(p<0.01) differed from the other groups. These results were consistent with
observations made by Menegas et al. (2013) and Méndez et al. (2015), who
reported analogous conclusions. Mendozaet al. (2001) further supported these
findings, demonstrating that protein content increased with higher inulin
concentrations up to 12%, beyond which a decline wasobserved. Vasilev et al.
(2011) reported protein content ranging from 10.2 to 10.4%in cooked sausages
produced with an inulin suspension of about 3.0%, highlighting the intricate
relationship between inulin concentration and protein content. In contrast to the
conclusions drawn by Soji¢ et al. (2011) and Mendoza et al. (2001), our study
produced differing results regarding the ash content of sausages. This variance
may be attributed to discrepancies in the methods used for calculating ash
content.

The capacity to bind and retain water stands as a crucial determinant in
assessing the technological quality of sausages (Lu et al., 2021). In this study,
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sausages prepared with an inulin-gel exhibited a markedly higher mass loss after
heat treatment compared to the control group, as evidenced by the data presented
in Table 2 (p<0.05). Specifically, the control group exhibited significant
variation (p<0.05) from the other experimental groups. However, intriguingly,
the 75% IN group demonstrated no significant difference from the 50% IN and
100% IN groups, indicating a consistent trend in mass loss across these inulin
concentrations.

Additionally, our findings revealed a substantial increase in weight loss
after cooking sausages across all experimental groups, with significant
differences observed (p<0.05). This occurrence can be ascribed to the higher
water content in the filling, resulting from the replacement of the fat portion
with an aqueoussuspension of inulin, as outlined in Table 2. These outcomes
emphasize the importance of understanding the impact of inulin-gel
incorporation on mass loss during heat treatment and cooking processes,
shedding light on potential applications in the food industry.

Table 2. Technological characteristics of cooked chicken sausages

Parameter Groups Statistical
K 50% IN 75% IN 100% IN significance

Process loss (%) 19.90°+0.19 26.76®+0.19 2747 +£0.19 28.472+0.19 *

Purge loss (%) 1.58+063 1.50+0.50 145+0.28 1.4+0.63 ns

Emulsion stability b b .

(%) 16.20°+0.35 18.61°+0.86 24502+0.99 25.80°+0.78

Cooking loss (%) 12.979+0.19 16.69°+0.19 17.54°+0.19 24.752+0.19 *

pH 6.21 £0.12 6.22 +£0.17 6.21 +£0.08 6.20 +£0.09 ns

WHC (%) 1.0927 £0.01 1.0998 +0.02 1.1069 £0.01 1.1260+0.01 ns

Instrumental color

L 73.62Y+0.82 75.56% +2.01 76.0120+1.62 77.962+0.83 *

a* 5962+0.19 5.06°+0.13 425°+0.04 1.179+0.06 *

b* 10.76°+0.22 11.312+0.11 11.808+0.24 11.512+0.20 *

WHC — water-holding capacity; L — lightness, a* — redness; b* — yellowness; ns — not significant;
* significant at the level of p<0.05;  ® & d: values in the same column with different superscript
are significantly different (p<0.05).

Color represents a pivotal characteristic of this product type. Introducing
fiber into the sausages had a noticeable impact on their coloration. Notably,
reducing fat content led to sausages exhibiting a lighter coloration. The color
nuances were quantified using the L*, a*, and b* values, as detailed in Table 2,
with significant differences observed among the groups (p<0.05).

Our analysis revealed a considerable trend in the L* values, which
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increased proportionally with higher inulin content, reaching its peak in the
100% IN group. This aligns with the findings of Alaei et al. (2018), who
observed asimilar increase in L* values upon the addition of inulin. In contrast,
the study by Ferjancic et al. (2021) reported a decrease in L* values when
dietary fiber was incorporated. The observed alterations in color could be
attributed to the introduction of dietary fiber, especially considering that the
inulin-gel mixture itself is predominantly white.

Interestingly, the indicator of redness (a*) exhibited a decrease in our
study, contrary to the findings of Alaei et al. (2018) and Ferjancic et al. (2021),
both of whom reported that the addition of inulin enhanced the natural redness
of chicken sausages. This discrepancy underscores the complexity of color
modulation in food products and highlights the need for comprehensive
investigations into the interplay of various ingredients.

Furthermore, in the present study, the indicator of yellowness (b*)
demonstrated an increase with reduced fat content. This contrasts with the
research conducted by Ferjancic et al. (2021), where b* values exhibited a
decrease, likely influenced by the more pronounced redness of chicken sausages
in their study. These variations underscore the intricate relationships between fat
content, inulin addition, and color attributes, emphasizing the multifaceted
nature of color development in sausages. The research conducted by Choe et al.
(2013) and Petricevic et al. (2022) has demonstrated the significant
enhancement of emulsion stability in cooked sausages when fibers are
introduced, particularly in formulations with reduced fat content. In addition,
Furlan et al. (2014) conducted astudy exploring the impact of replacing fat with
inulin in cooked sausages. Based on inulin incorporation at two distinct levels
(1% and 2%), their findings revealed a marked improvement in emulsion
stability. This enhancement can be attributed tothe water-binding properties of
inulin, coupled with its emulsifying capabilities, making it a valuable additive in
sausage formulations.

Furthermore, the outcome of Petricevic et al. (2022) scientidic article
sheds light on the nuanced dynamics of inulin content in sausages. Their
research elucidates that higher levels of inulin in sausage formulations lead to
elevated process loss and cooking loss. This intriguing observation suggests a
delicate balance between emulsion stability and overall product characteristics,
highlighting the complex interplay of ingredients in sausage production. These
findings and current research findings underscore the importance of careful
formulation to achieve desired product attributes.

Conclusion

In conclusion, our study demonstrated the potential of inulin-gel
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suspension as a promising ingredient in poultry sausages, showcasing its impact
on mass loss during heat treatment and cooking processes. The inulin-gel
addition significantly influenced the sausages' color attributes, leading to
nuanced changes in lightness (L*), redness (a*), and yellowness (b*),
highlighting the complexity of color development in inulin-modified sausages.
Furthermore, the incorporation of inulin suspension resulted in alterations in the
sausages' chemical composition, including reduced fat content and caloric value,
and increased protein and carbohydrate content, emphasizing the potential of
inulin as a fat replacer and a nutritional enhancer. These findings contribute
valuable insights into the utilizationof inulin-gel suspension in poultry sausages,
offering opportunities for the development of healthier and more nutritionally
balanced meat products. However, further research is warranted to explore the
sensory aspects and consumer acceptance of these modified sausages, providing
a holistic understanding of their viability in the market.

Inovativha primena inulin-gel suspenzije u pileéim
kobasicama: Tehnoloski uticaj i poboljsanje nutritivne
vrednosti

Maja Petricevi¢, Tamara Stamenié, Tanja Keski¢, Nikola Stanisi¢, Aleksandar
Stanojkovi¢, Nikola Deli¢, Veselin Petricevi¢

Rezime

Potraznja potrosaca za zdravijom hranom navela je prehrambenu industriju da
trazi alternative za smanjenje visokog nivoa masti. Dijetalna vlakna kao S$to je
inulin su se pojavila kao obecavaju¢a zamena za masti, povecavajuci nutritivou
vrednost i smanjujuci apsorpciju masti. Cilj ovog istrazivanja je bio formulisanje
pile¢ih kuvanih kobasica u kojoj je mast zamenjena suspenzijom inulina u
razlicitimnivoima. U ogledu su ucestvovale Cetiri grupe kobasica: grupa K bez
zamene masti i grupe 50% IN, 75% IN i 100% IN sa 50%, 75% i 100% zamene
masti respektivno. Rezultati pokazuju znadajno veéi gubitak process and
cooking loss oglednih grupau odnosu nha grupu K (p<0,05). Grupe K i 50%IN su
imale znacajno bolju stabilnost emulzije (p<0,05). Povecanje sadrzaja inulina
znacajno je uticalo na karakteristike boje ukljucuju¢i L* (svetlo¢a), a* (udeo
crvene boje) i b* (udeo zute boje) (p<0,05). Ogledne grupe kobasica su imale
svetliju boju. Smanjenjem masti, kalorijska vrednost kobasica se znacajno
smanjila i razlikovala medu grupama (p<0,01). Inulin se moze koristiti u
proizvodnju kuvanih kobasica sa smanjenim sadrzajem masti i optimalnih
fizi¢ko-hemijskim svojstvima. Ovaj mesni proizvod pored smanjene energetske
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vrednosti ima i dobre nutritivne karakteristike.

Kljuéne reci: inulin, mast, pilece virsle, energetska vrednost, funkcionalna hrana

Acknowledgments

This research was funded by the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia, on the basis of the
Agreement on the realization and financing of scientific research work of SRO
No. 451-03-47/2023- 01/200022.

References

ALAEI F., HOJJATOLESLAMY M., MAJID S., DEHKORDI H. (2018):
Theeffect of inulin as a fat substitute on the physicochemical and sensory
properties of chicken sausages. Food Science Nutrition, 6, 512-519.

BERIZIE., @ SHEKARFOROUSH S.S., MOHAMMADINEZHAD S,
HOSSEINZADEH S., FARAHNAKI A. J.1.J.0.V.R. (2017): The use of inulin as
fat replacer and its effect on texture and sensory properties of emulsion type
sausages. Iranian Journal of Veterinary Research, 18, 4, 253.

BOT A, ERLE U., VREEKER R., AGTEROF W.G. (2004): Influence
ofcrystallization conditions on the large deformation rheology of inulin gels. Food
Hydrocolloids, 18, 4, 547-556.

CHAHARAEIN M., SADEGHI E., MOHAMMADI R., ROUHI M.,
SOLTANIM. (2021): The effect of B-glucan and inulin on the reduction of
aflatoxin B1 level and assessment of textural and sensory properties in chicken
sausages. Current Research in Food Science, 4, 765-772.

CHOE JH.,, KIM H.Y., LEE JM., KIM Y.J.,, KIM C.J. (2013): Quality
offrankfurter-type sausages with added pig skin and wheat fiber mixture as fat
replacers. Meat Science, 93, 4, 849-854.

CIE (1976): Commission Internationale de I’Eclairage. Colorimetry, 2nd ed.,
Vienna.

FERJANCIC B., KUGLER S., KOROSEC M., POLAK T., BERTONCELJ
J.(2021): Development of low-fat chicken bologna sausages enriched with inulin,
oatfibre or psyllium. International Journal of Food Science & Technology, 56, 4,
1818-1828.

FURLAN R.L.T., PADILLA A.P., CAMPDERROS M.E. (2014.): Development
ofreduced fat minced meats using inulin and bovine plasma proteins as fat
replacers, Meat Science, 96, 2, 762-768.

GARCIA-SANTOS M.S.L., CONCEICA F.S., VILLAS BOAS F., SALOTTI DE
SOUZA B.M., BARRETTO A.C.S. (2019): Effect of the addition of resistant



Innovative application of inulin-gel suspension ... 193

starch in sausage with fat reduction on the physicochemical and sensory properties.
Food Science and Technology, 39, 491-497.

GLISIC M. (2019): The use of inulin gelled suspension and inulin gelled emulsion
as pork backfat replacement in fermented sausages production. Doctoral
dissertation, University of Belgrade, Faculty of Veterinary Medicine.

HATHWAR S.C., RAlI A. K., MODI V. K. NARAYAN B. (2012):
Characteristicsand consumer acceptance of healthier meat and meat product
formulations—areview. Journal of Food Science and Technology, 49, 6, 653-664.
HERRERO A.M. (2014): Polysaccharide gels as oil bulking agents: Technological
and structural properties. Food Hydrocolloids, 36, 374-381.

HUANG S.C., TSAI Y.F., CHEN C.M. (2011): Effect of wheat fiber, oat fiber and
inulin on sensory and physicochemical properties of Chinese style sausages. Asian-
Australas Journal of Animal Sciences, 24, 6, 875-880.

JAYARATHNA G.N., JAYASENA D.D., MUDANNAYAKE D.C. (2022):
Garliclnulin as a Fat Replacer in Vegetable Fat Incorporated Low-Fat Chicken
Sausages. Food Science of Animal Resources, 42, 2, 295.

LIN K.W. AND HUANG H.Y. (2003): Konjac/gellan gum mixed gels improve the
quality of reduced-fat frankfurters. Meat Science, 65, 2, 749-755.

LU Y., CAO J, ZHOU C, HE J., SUN Y. XIA Q. PAN D. (2021):
Thetechnological and nutritional advantages of emulsified sausages with partial
back- fat replacement by succinylated chicken liver protein and pre-emulsified
sunflower oil. LWT - Food Science and Technology, 149, 111824,

MELILLI M.G., COSTA C., LUCERA A., PADALINO L., DEL NOBILE
M.A.,CONTE A. (2021): Fiordilatte cheese fortified with inulin from cichorium
intybus or cynara cardunculus. Foods, 10, 6, 1215.

MENDEZ ZAMORA G. J., GARCIA MACIAS A., SANTELLANO ESTERADA
E., CHAVEZ MARTINEZ A., DURAN MELENDEZ L. A., SILVIA VARQUEZ
R., QUINTERO RAMOS A. (2015.): Fat reduction in the formulation of
frankfurter ~ sausages using inulin and pectin. Food Science and
Technology, 53, 1, 25-31.

MENDOZA E., GARCIA M. L., CASAS C., SELGAS M. D. (2001): Inulin as
fatsubstitute in low fat, dry fermented sausages. Meat Science, 57, 4, 387-393.
MENEGAS L.Z., PIMENTEL T.C., GARCIA S., PRUDENCIO S.H. (2013): Dry-
fermented chicken sausage produced with inulin and corn oil:
Physicochemical,microbiological, and textural characteristics and acceptability
during storage. MeatScience, 93, 3, 501-506.

NASONOVA V.V., TUNIEVA E K. (2019): A comparative study of fat replacers
in cooked sausages. The 60th International Meat Industry Conference
MEATCON2019, IOP Conference Series: Earth and Environmental Science 333,
012085.

PETRICEVIC M., STAMENIC T., STANISIC N., PETRICEVIC V., GOGIC M.,
MANDIC V., STAJIC S. (2022): Inulin as a fat-reduction ingredient in chicken


https://www.sciencedirect.com/journal/meat-science
https://www.sciencedirect.com/journal/meat-science
https://www.sciencedirect.com/journal/meat-science/vol/93/issue/3

194 Maja Petricevic et al.

frankfurters with a reduced level of sodium - technological properties and
consumer acceptance. Works of Faculty of Agriculture and Food Sciences, 72/2,
157-169.

ROBERFROID M. B. (1999): Caloric value of inulin and oligofructose. The
Journal of nutrition, 129, 7, 1436S-1437S.

SELGAS M. D., CACERES E., GARCIA M. L. (2005): Long-chain soluble
dietary fibre as functional ingredient in cooked meat sausages. Food Science and
Technology International, 11, 1, 41-47.

SRPS ISO 1442 (1998): Determination of water content. SRPS 1SO 1444 (1998):
Determination of free fat content.SRPS 1SO 2917 (2004): Measurement of pH
SRPS ISO 936 (1999): Determination of ash content.

SRPS IS0 937 (1992): Determination of protein content

SRPS 1SO 1841-1 (1999): Determination of chloride content, Volhard method
STAJIC S., ZIVKOVIC D., TOMOVIC V., NEDOVIC V., PERUNOVIC M,
KOVJANIC N., LEVIC S., STANISIC N. (2014): The utilization of grapeseed oil
in improving the quality of dry fermented sausages. International Journal of Food
Science and Technology 49, 11, 2356-2363.

SOJIC B. V., PETROVIC B. M., TOMOVIC V. M., JOKANOVIC M. R., DZINIC
N. R., SALITREZIC P. P. (2011): The influence of inulin addition on the physico-
chemical and sensory characteristics of reduced fat cooked sausages. Acta
Periodica Technologica, 42, 157-164.

TEIXEIRA A., RODRIGUES S. (2021): Consumer perceptions towards healthier
meat products. Current Opinion in Food Science, 38, 147-154.

VASILEV D., VUKOVIC I., SAICIC S. (2011): Some quality parameters of
functional fermented, cooked and liver sausages. Meat Technology, 52, 1, 141-
143.

YOUSEFI M., KHORSHIDIAN N., HOSSEINI H. (2018): An overview of
thefunctionality of inulin in meat and poultry products. Nutrition & Food Science,
48, 5, 819-835.

Received 14 November 2023; accepted for publication 11 December 2023



	Bnt 2 2023
	06.BAH 23-2, 10  14.11.2023.  Maja Petričević et al., 2023


