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Proceedings of the 14th International Symposium
Modern Trends in Livestock Production
October 4 — 6, 2023, Belgrade, Serbia

EFFECT OF FAT LEVEL ON QUALITY
CHARACTERISTICS OF TRADITIONAL SUCUK
SAUSAGES. PART 2: TEXTURE, COLOUR AND
SENSORY QUALITY

Nikola Deli¢, Nikola StaniSi¢, Aleksandar Stanojkovié¢, Maja Petricevi¢,
Tamara Stamenié, Nevena Maksimovi¢, Tanja Keskié¢

Institute for Animal Husbandry, Autoput 16, 11080, Belgrade-Zemun, Republic of Serbia
Corresponding author: Nikola Deli¢, delicnikola68@yahoo.com
Invited paper

Abstract: Traditional dry fermented sucuk sausages were made from beef and
formulated with 10, 20 and 30% of added fat (LF, MF and HF group, respectively).
The production was carried out in a traditional smoking house, and fermentation
and ripening lasted 28 days. After the end of the production process, colour (CIE
L*a*b*), texture TPA parameters and sensory quality were analysed. An increase
in fat content significantly affected the reduction in TPA values for hardness,
springiness, cohesiveness and chewiness (p<0.01). Data obtained in this study
indicate that sausages with higher fat content were less firmly bound (lower
cohesiveness) and less elastic (lower springiness). Additionally, fat content
significantly influenced an increase in lightness (L*) and yellowness (b*) and a
decrease in redness (a*) of sucuk sausages (p<0.05). The lowest sensory scores
were obtained for HF sausages, especially for consistency, cut appearance and
taste.

Key words: sucuk sausage, fat level, colour, texture, sensory quality
Introduction

There is a great variety of dry-fermented sausages, and almost every
European country has at least several characteristic products from this group
(Casaburi et al., 2007). Three types of these sausages are most popular in Serbia:
Sremski kulen, Sremska sausage and sucuk. Sucuk is a Turkish-style sausage
traditionally made of beef, water buffalo, or mutton (Gdkalp, 1986). Sucuk has
traditionally been produced without the addition of starter cultures and with natural
processing conditions, usually in the autumn and winter (Soyer et al., 2005).



Proceedings of the 14th International Symposium
Modern Trends in Livestock Production

October 4 — 6, 2023, Belgrade, Serbia 347

The dietary regime with lower fat content, saturated fatty acids and
cholesterol have been promoted by various health organizations worldwide. In the
last decades, due to a negative association of high-fat consumption, especially the
ones rich in saturated fatty acids, with various health issues, the meat industry
started to produce products with reduced fat content (Colmenero, 2000; Mendoza
et al., 2001). As fat is an important ingredient that, besides nutritional profile,
influences sausage texture, flavour, colour and overall acceptability, its reduction
can have adverse technological and sensory effects (Choi et al., 2010; Stanisi¢ et
al., 2012).

In this regard, dry fermented sausages, as the products that traditionally have
a high amount of fat, are unsuitable for fat reduction. Traditionally they contain
approx. 30% fat in the recipe, which after drying, due to the loss of moisture, rises
to more than 40% in the finished product (Wirth, 1988). Consequently, lowering
the fat content in these products may have a negative effect on their technological
and sensorial characteristics (Muguerza et al., 2003, Staji¢ et al., 2020). Fat
reduction can lead to a too-dry product, with a hard and rubbery texture, due to a
higher moisture loss (Keeton, 1994). This can also lead to decreased sausage
appearance due to a wrinkled surface and casing (Muguerza et al., 2002).

The main objectives of this study were to determine the effect of different fat
levels on the texture, colour and sensory quality characteristics of sucuk sausages
produced traditionally, with natural fermentation and ripening.

Materials and Methods

Sausages were produced in a meat processing plant of the Institute for
Animal Husbandry (Belgrade, Serbia) from February to March 2022. For the
production of sausages, beef, ham meat and tail fat were used. Three groups of
sausages with different fat levels were produced: LF (low fat) group was made of
beef meat with the addition of 10% fat, MF (medium fat) group was made of beef
meat with the addition of 20% fat and HF (high fat) group was made of beef meat
with the addition of 30% fat. In all variants, the same amounts of the following
ingredients were added: 1.8 % salt, 0.011% NaNO,, 0.4% sucrose, 0.3% powdered
black pepper, 0.2% garlic and 0.2% powdered red paprika.

The production process was as follows: beef ham meat and tail fat were
frozen at -4°C and then minced in a meat grinder (Seydelman 114, Germany) to
about 1 cm in diameter. Cutting and mixing with the rest of the dry ingredients was
carried out in the cutter (Seydelman K60, Germany) to 3 mm particle size. The
mixture was then filled in natural beef casings of 38 mm. Sausages were tied with
rope and made into characteristic horseshoe shapes. After stuffing (day 0), the
sausages were drained in a cold store (4 + 1°C) for 12 h for the surface to dry, after
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which they were hung in a traditional smoking house (without the possibility to
control the temperature or humidity), with the parameters varying between 5-10 °C
and RH 75-90%. They were then occasionally smoked for 28 days.

A sampling of all three variants of sucuk was carried out after the production
process. Nine sausages were taken from each group for colour, texture and sensory
analyses.

The colour was measured using Chromameter CR-400 (Minolta Co. Ltd,
Tokyo, Japan). The instrument was configured with the following parameters: D65
light source, 10° observer, and 8 mm aperture size and calibrated using a white
ceramic tile. The measurements were done according to the CIE L*a*b* system:
lightness (L*), redness (a*) and yellowness (b*). C* (chroma) and h (hue angle)
were calculated using the available software (CIE, 1976). The colour
measurements were performed at room temperature (20 + 2°C) immediately after
cutting the sausages.

Texture analyses were done using a universal testing machine (Instron model
4301, Instron Ltd., England). After cutting into slices of 1-1-2 cm (width-height-
length), nine readings were taken for each sausage variant. The samples were held
for equilibration to room temperature and compressed twice to their original height,
with a compression aluminium platen of 75 mm (P/75) and a 250 kg load cell. The
pre-test speed was 3 mm/s, the test speed was 1 mm/s, and the post-test speed was
1 mm/s. The following parameters were obtained: hardness, springiness,
cohesiveness, and chewiness.

Sensory evaluation was done by a panel of five trained evaluators using a
guantitative—descriptive test (SRPS ISO 6658/2002). Scores were given on a scale
from 1 to 5, where score 1 was unacceptable, and score 5 was optimum. Sensory
properties investigated were surface appearance, cut appearance, colour, smell,
taste and consistency.

The results of texture, colour and sensory analyses were processed by single
factor analysis of variance (ANOVA) using the General Linear Model (GLM)
procedure of the SPSS 20.0 software (IBM SPSS Statistics Version 20, IBM Corp,
USA). The differences between individual averages were tested using Tukey’s
method, and significant differences were considered for p<0.05.

Results and Discussion

Results from the TPA analysis showed a significant effect of fat level on
all analysed characteristics (Table 1). It has been reported that moisture and fat
content at the end of the fermentation and ripening are the main factors affecting
the binding and rheological properties of dry fermented sausages (Gonzélez-
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Fernandez et al., 2006). Hardnesses, springiness, cohesiveness and chewiness
values significantly decreased with increased fat content (p<0.01).

Table 1. Texture parameters of the three variants of sucuk sausages (means * standard
deviation)

Parameter LF MF HF Sig.
Hardness (N) 157.55 + 8.62% 128.22 + 6.91° 107.83 + 7.08° *k
Springiness (mm) 0.51 +0.04% 0.40 +0.02° 0.38 +0.04° Hok
Cohesiveness 0.44 +0.02° 0.34 £0.02° 0.29 +£0.02° *x
Chewiness (N/mm) 35.14 + 4.30° 24.62 +2.04° 16.44 + 2.25° ok

LF: low fat (10%); MF: medium fat (20%); HF: high fat (30%)
¢ Different letters within the same row denote significant differences between means
** Significant at p<0.01

Several authors found that dry-fermented sausages with reduced fat content
have higher values for hardness and chewiness (Salazar et al., 2009; Liaros et al.,
2009; Mendoza et al., 2001; Muguerza et al., 2002). Additionally, hardness values
are negatively correlated to moisture content (Lorenzo and Franco, 2012). In this
trial, LF sausages had significantly higher hardness, springiness, cohesiveness and
chewiness values than the other two groups (p<0.01). In contrast, MF sausages had
significantly higher hardness, cohesiveness and chewiness values than the HF
group (p<0.01). Low chewiness values in HF groups indicate that it takes less
effort to prepare food for swallowing compared to LF and MF sausages (Staji¢ et
al., 2014). Data obtained in this study indicate that sausages with higher fat content
were less firmly bound (lower cohesiveness) and less elastic (lower springiness).
Similar values for TPA were also reported by several authors (Gonzalez-Fernandez
et al., 2006; Olivares et al., 2010; Beriain et al., 2011; Lorenzo and Franco, 2012).
The results of this trial are in disagreement with Liaros et al. (2009), who reported
no significant differences (p>0.05) between fermented sausages with different fat
levels for springiness, cohesiveness and chewiness.

Of all the quality characteristics of sucuk, colour seems to be the most
important one (Yildiz-Turp and Serdaroglu, 2008). Fat content significantly
affected the CIEL*a*b* colour parameters of sausages (Table 2). As expected, LF
sausages, with the lowest fat content, had the lowest L* values compared with the
other two groups (p<0.01). These findings are in agreement with previous trials of
Hand et al. (1987), Papadima and Bloukas (1999), Soyer et al. (2005), Bozkurt and
Bayram (2006) and Olivares et al. (2010), who reported increasing of sausage
lightness with increasing the fat content. Although HF sausages had a higher fat
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content compared to the MF group, there were no significant differences in L*
values between them.

Table 2. Colour parameters of the three variants of sucuk sausages (means + standard

deviation)

Parameter LF MF HF Sig.
L* 40.18 +7.59° 45.99 + 4.68° 50.66 + 5.61° *x
a* 14.29 + 2.41° 12.14 +2.35 11.23 +1.60° *
b* 7.77 £1.30° 9.07 £1.12° 9.05+0.82° *x
c* 16.00 +2.31 14.88 + 2.47 15.63 + 1.84 ns
h 28.68 + 6.39% 36.46 + 4.09° 35.88 + 4.80° >k

LF: low fat (10%); MF: medium fat (20%); HF: high fat (30%)
¢ Different letters within the same row denote significant differences between means
™ non-significant (p>0.05); * significant at p<0.05; ** significant at p<0.01

Papadima and Bloukas (1999) found that increasing the fat level of dry
fermented Greek sausages significantly increased the lightness (L*) and yellowness
(b*) and decreased redness (a*). The redness (a*) values significantly differ only
between LF and the other two groups (p<0.05), with no significant differences
between MF and HF groups. It has previously been reported that sausages with
lower fat and higher lean content are redder (Candogan and Kolsarici, 2003),
which agrees with this trial. The faster formulation of nitrosyl myoglobin in low-fat
sausages, as Soyer et al. (2005) reported, also contributes to a higher redness value.

Low-fat sausages had the lowest degree of yellowness (b*) compared to MF
and HF groups (p<0.01), which is also confirmed by other researchers (Soyer and
Ertas, 2007). The b* value positively correlates to the amount of sausage lipids
(Soyer et al., 2005). Muguerza et al. (2002) and Olivares et al. (2010) also reported
increasing yellowness due to a higher fat level.

Different fat levels of sausages did not have a significant effect on the
chroma values (C¥), indicating that there were no differences in colour saturation
between groups. Larger values for hue angle (h) indicate a less red product, defined
as the development of colour from red to yellow (Tapp Il et al., 2011). LF
sausages had significantly lower h colour values than the other two groups
(p<0.01). The hue angle values of sausages from the HF and MF groups were
similar.

Sensory characteristics of fermented sausages are strongly correlated to the
length and rate of fermentation and drying, breakdown of lipids, smoking and the
quality of raw materials used (Berdagué et al., 1993; Johansson et al., 1994). In
this trial, fat content significantly affected the sensory scores for consistency, cut
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appearance and taste (p<0.05). At the same time, there were no differences in
surface appearance, surface colour and smell between LF, MF and HF groups of
sucuk sausages (Fig. 1). MF and LF sausages had similar sensory scores for all
tested attributes, except cut appearance. Higher scores for consistency, taste and cut
appearance for lower-fat sausages (LF and MF groups) compared to high-fat
sausages (HF group) are reported by other authors (Lorenzo and Franco, 2012).

These results agree with the research of Papadima and Bloukas (1999) that
traditionally dried Greek sausages with 30% of fat had the lowest sensory scores
for appearance and consistency, while sausages containing 20% fat had the highest.
Additionally, the same authors found no differences in odour between sausages. In
general, in this trial, all sausages were characterised by a specific flavour and
texture of this type of product (Bozkurt and Erkmen, 2002).

Surface appearance o—LF
=@ =MF

—e—HF

Consistency » Cut appearance

Smell

Figure 1. Results of the sensory evaluation (quantitative—descriptive analysis) on three groups
of sucuk sausages. LF: low fat (10%); MF: medium fat (20%); HF: high fat (30%0).

Conclusion

The findings of this study showed that it is possible to reduce the fat content
of traditionally produced dry fermented sucuk sausages, but considerably affecting
the TPA parameters and instrumental colour at the end of processing. Sausages
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containing 20 and 30% of fat had lower hardness, chewiness, and higher lightness
values than sausages with 10% fat. Fat level significantly affected the sensory
attributes of sausages, showing high-fat sausages had lower scores for consistency,
taste and cut appearance compared to mid- and low-fat ones.

Based on the obtained data, it can be concluded that producing naturally
fermented sucuk sausages with 10 and 20% fat has some advantages, like a firmer
texture and better sensory scores. However, the production of sausages with 30%
fat content resulted in some defects, such as soft texture, pale appearance and lower
scores for taste and consistency.
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