Kafkas Univ Vet Fak Derg

KarkAs UNIVERSITESI VETERINER FAKULTESI DERGISI
JournAL Home-PacE: http://vetdergi.kafkas.edu.tr
ONLINE Susmission: http://vetdergikafkas.org

Research Article

22 (3):431-435, 2016
DOI: 10.9775/kvfd.2015.14909

Textural Properties of Fat - Reduced Sucuk with Orange Fiber

Baris YALINKILIC ' Seyma SISIK OGRAS 2  Guizin KABAN 2
M. Murat KARAOGLU 2 MuUkerrem KAYA 2

! Department of Food Engineering, Faculty of Engineering, Igdir University, TR-76000 I§dir - TURKEY
2 Department of Food Engineering, Faculty of Agriculture, Atatiirk University, TR-25240 Erzurum - TURKEY

Article Code: KVFD-2015-4909 Received: 22.12.2015 Accepted: 02.02.2016 Published Online: 02.02.2016

Abstract

In this study, sucuk samples with different orange fiber (0%, 2% and 4%) and fat (sheep tail fat) levels (10%, 15% and 20%) were
produced and textural parameters were investigated during ripening time. Use of orange fiber significantly affected hardness,
chewiness, gumminess and resilience parameters in all groups (P<0.01). The highest hardness score was detected in samples
containing 4% orange fiber. In contrast, no statistically significant effect of fat usage was observed on hardness (P>0.05). While textural
parameters, adhesiveness, springiness, chewiness, gumminess and resilience, were affected (P<0.01) by fat level, cohesiveness was not
significantly affected by fat level (P>0.05). However, ripening time was the most effective factor on all textural parameters (P<0.01).
While a permanent increase was observed in hardness, adhesiveness, gumminess and chewiness values of all samples during ripening,
the highest value (increase) was determined in hardness.
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Portakal Lifli Yagi - Azaltilmis Sucugun Tekstiirel Ozellikleri

Ozet

Bu calismada, farkh oranlarda portakal lifi (%0, %2 ve %4) ve yag (koyun kuyruk yadi) (%10, %15 ve %20) kullanilarak sucuk tretilmis
ve tekstirel parametreler olgunlastirma siiresince incelenmistir. Portakal lifi kullanimi tiim gruplarda sertlik, ¢cignenebilirlik, sakizimsilik
ve esneklik parametrelerini 6nemli seviyede (P<0.01) etkilemistir. En yiiksek sertlik degeri %4 portakal lifi iceren 6rneklerde
belirlenmistir. Buna karsin, yag kullaniminin sertlik izerine istatiksel olarak énemli bir etkisi (P>0.05) belirlenmemistir. Yapiskanlk,
elastikiyet, cignenebilirlik, sakizimsilik ve esneklik yag seviyesinden etkilenen (P<0.01) tekstiirel parametreler iken, baglayicilik yag
seviyesinden (P>0.05) etkilenmemistir. Bununla birlikte olgunlastirma siiresi tiim tekstirel parametreler tizerinde en etkili faktordr
(P<0.01). Olgunlastirma sirasinda orneklerin sertlik, yapiskanlk, sakizimsilik ve cignenebilirlik degerlerinde surekli bir artis gozlenirken,
en yuksek deger (artis) sertlikte belirlenmistir.

Anahtar sozclikler: Sucuk, Portakal lifi, Yag seviyesi, Tekstir

INTRODUCTION

Textural properties of dry-fermented sausages play
an important role on consumer preferences. In order to
obtain best results for textural properties, all processing
stages and ingredients should be controlled. However,
attempts to bring functional properties to dry-fermented
sausages with addition of dietary fibers bring new
questions in controlling texture development. Because of
their technological properties such as gel forming ability
and water holding capacity, dietary fibers can strongly
effect the textural properties during production and
eventually causes a new product having different textural
properties than the traditional one 2.

Fat is important for flavor, texture and aroma formation
in meat products. However, to satisfy consumer health
concerns, it is required to decrease the fat ratio in dry-
fermented sausage formulation. But, decreasing fat in
dry-fermented sausage formulation could cause some
technological and sensorial problems. Hence, for minimizing
the negative effects of fat reduction, plantal fibers have
been used in dry fermented sausages 3.

Sucuk is a traditional dry fermented sausage produced
and consumed in Turkey. Many important changes occur
in biochemical and textural parameters of sucuk during
processing. Changes in pH and moisture level during
ripening are particularly important for sucuk production 4.,
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In our scan of research conducted on sucuk, there is only
one study dealing with the textural properties of sucuk 5.,
On the other hand, there are only a few studies on the use
of fruit fibers in sucuk manufacture . However, there is
no information about the effects of different fat and fiber
levels on sucuk’s textural attributes. Thus, the aim of the
study was to investigate the effects of different levels of fat
and orange fiber on textural properties of sucuk.

MATERIAL and METHODS

Production of Orange Fiber and Sucuk Manufacturing

Cooked and dried orange fiber was obtained according
to a method offered by Fernandez-Gines et al."%. Two
replicates (Experiment | and Experiment Il) were carried
out for the study. Nine sucuk batters were prepared for
each experiment according to fat level (10% sheep tail
fat + 90% lean meat, 15% sheep tail fat + 85% lean meat,
and 20% sheep tail fat + 80% lean meat) and orange fiber
level (0%, 2% and 4%). As a parallel research project to that
of Yalinkil¢ et al.®, the ingredients (g/kg) and ripening
conditions were used. Staphylococcus xylosus GM92 and
Lactobacillus plantarum GM77 strains were used as starter
culture ", Sucuk mixture was prepared in a laboratory-
type cutter (MADO MTK 662, Schwarzwald) by mincing and
mixing. Prepared mixture were filled into collagen casings
(38 mm, Naturin Darm, Germany) using a laboratory-
type stuffing machine (MADO MTK 591,Schwarzwald).
Fermentation and ripening of sucuk samples were carried
out in an automatic climate unit (Reich, Stuttgart).

Moisture Content and Texture Profile Analysis

Sampling was carried out by randomly selecting two
sucuk samples of each group at certain days (1, 3, 5, 7 and
9 days) of fermentation and ripening. Moisture content of
samples was measured according to Gokalp et al."?. Sucuk
samples were evaluated using a texture analyser (TA-XTplus,
Stable Micro Systems, Godalming, Surrey, UK) equipped
with a cylindrical metal probe (50 mm) (P/25) using a 50
kg load cell. Five slices of each sample (17 mm height and
25 mm diameter) were compressed to 50% of their original
height in two cycles. The TPA method was carried out under
these conditions: pre-test speed: 1 mm/s, test speed: 2 mm/s,
post-test speed: 3 mm/s, trigger type: outo-20 g and time:
5 s. The data obtained were processed by Texture Expert
Software (Stable Micro System, London, United Kingdom)
and expressed as hardness, adhesiveness, cohesiveness,
springiness, gumminess, chewiness and resilience.

Statistical Analysis

All data from each experiment were subjected to
variance analysis (two replications, complete randomized
design) and differences between means were assessed by
Duncan’s multiple range test using the SPSS 13.0.0.246 for
Windows (SPSS, Inc., Chicago, lll., USA).

RESULTS

Overall effect of orange fiber, fat and ripening time
on the moisture values of sucuk is shown in Table 1. No
significant differences were observed between groups
containing orange fiber (P>0.05). In contrast, increase in
fat level had a very significant effect on the decrease of
final moisture content (P<0.01) of the product. In the other
hand, ripening time also had a very significant effect on
moisture content (P<0.01) (Table 1).

The effects of different levels of orange fiber and fat
on textural parameters (hardness, adhesiveness, cohesive-
ness, springiness, chewiness, resilience and gumminess)
were observed during ripening and results are given in
Table 1. Significant differences in some textural parameters
(hardness, gumminess, chewiness, and resilience) were
observed between sucuk samples containing different
fiber levels (P<0.01). In contrast, fiber level had no
significance (P>0.05) on adhesiveness, cohesiveness and
springiness values of samples (Table 1). An increase in
the amount of fiber in sucuk formulation increased the
gumminess and chewiness parameters of samples and
the highest mean scores were obtained in samples
containing 4% fiber. Although the addition of orange fiber
increased the resilience values, no statistically significant
difference was found between 2% and 4% fiber levels. The
interaction of fiber level and ripening time had a significant
(P<0.01) effect on resilience values (Fig. 1-A). Similarly,
the interaction of fiber level and ripening time had very
significant effect on springiness values of samples (P<0.01)
(Fig. 1-B).

In samples containing different fat levels, significant
differences were observed in adhesiveness, springiness,
gumminess, chewiness, and resilience values (P<0.01).
The another factor, ripening time, had very significant
effects on all textural parameters of sucuk (P<0.01) (Table
1). Although reduced fat content resulted in increased
hardness and cohesiveness, the differences were not
statistically significant (P>0.05). The interactions of fat
levelxfiber level (P<0.05) and fat levelxripening time
(P<0.01) had significant effects on springiness values of
samples (Table 1).

DISCUSSION

Moisture content in all groups were lower than 40%
at the end of ripening time which is compatible with
Communique of Meat and Meat Products of Turkish Food
Codex (No:2012/74) 3. There are no significant differences
between sucuk samples with or without fiber. Garcia et
al.' stated that moisture loss during ripening in low fat
dry fermented sausages containing fruit fiber slightly
lower than those containing cereal fiber.

Dietary plant fibers are well-known ingredients used
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Table 1. Overall effect of orange fiber, fat and ripening time on the textural parameters and moisture values of sucuk’

Tablo 1. Portakal lifi, yag ve olgunlastirma siiresinin sucugun teksttirel parametreleri ve nem dederlerine etkileri’

Textural Parameters
Parameter
Hardness Adhesiveness | Cohesiveness | Springiness | Gumminess Chewiness Resilience Moisture
Orange Fiber (O)
0% 211.43£116.3%a | -1.98+1.74a 0.46+0.1a 0.65+0.09a | 99.50+49.46c | 68.03+33.79c | 0.14+0.05b | 51.50+9.39a
2% 262.46+124.26b | -1.76+1.34a 0.45+0.08a 0.64+0.08a | 123.42+57.78b | 82.96+39.85b | 0.15+0.05a | 51.43+8.44a
4% 295.33+£129.78c | -1.59+1.05a 0.45+0.06a 0.64+0.06a | 134.65+58.07a | 89.75+40.13a 0.15+0.04a | 51.37+8.07a
Significance i NS NS NS ** ** ** NS
Ripening Time (R)
0 NA NA NA NA NA NA NA 61.81+2.68a
1 54.59+17.51e -4.10+1.12¢ 0.34+0.03e 0.51+0.04d 19.22+7.49e 10.08+4.56e 0.06+0.01c | 59.40+2.82b
3 221.38+43.95d | -1.62+0.48b 0.55+0.04a 0.71+0.03a | 120.62+18.48d | 85.10+11.36d 0.18+0.0a | 54.70+3.38c
5 276.19+59.47c | -1.24+0.85ab 0.50+0.06b 0.69+0.03b | 135.48+19.43c | 93.81%12.6¢C 0.17+0.01a | 48.05+3.27d
7 326.02+60.15b | -1.14+0.69ab 0.46+0.06¢ 0.66+0.02c | 149.14+27.67b | 99.61+18.04b | 0.16+£0.02b | 45.05+4.83e
9 403.83+46.02a | -0.80+0.31a 0.42+0.03d 0.65+0.02c | 171.47+22.56a | 112.65+16.25a | 0.16+0.01b | 39.58+2.27f
Significance *% *% *% *% *% *% *% *%
Fat (F)
10% 263.89+137.34a | -1.54+1.24a 0.47+0.09a 0.66+0.08a | 126.17+61.07a | 86.86+42.18a | 0.158+0.05a | 54.13+8.63a
15% 250.83+125.63a | -1.68+1.3a 0.45+0.08ab 0.65+0.08b | 115.55+55.34b | 78.21+38.5b | 0.15+0.04b | 51.57+8.52b
20% 254.49+121.61a | -2.12+£1.61b 0.44+0.07b 0.63+0.06c | 115.85+54.37b | 75.68+35.54b | 0.149+0.04b | 48.60+7.85c
Significance NS ** NS ** ** *x ** **
OxR NS NS NS ** NS NS ** NS
OxF NS NS NS * NS NS NS NS
RxF NS NS NS ** NS NS NS NS

! Presented values are means +SD; a-e Any two means in the same column having the same letters in the same section are not significantly different (*P<0.05,

**P<0.01); NS: not significant, SD: standard deviation, NA: not analyzed
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Fig 1. The effects of interactions between
treatments on the textural parameters of
sucuks

A- Fiber level X ripening time, B- Fiber level x
ripening time, C- Fiber level xf at level, D- Fat
level x ripening time

Sekil 1. Sucugun tekstirel parametrelerine
muameleler arasindaki interaksiyonun etkisi

A- Lif seviyesi x olgunlastirma stresi, B- Lif
seviyesi X olgunlastima suresi, C- Lif seviyesi
X yag seviyesi, D- Yag seviyesi x olgunlastirma
suresi
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for improving technological properties of meat products
with their health benefits in the last decade. Particularly,
their properties such as water holding capacity and gel
forming ability makes it important to clarify dietary fiber’s
impact on textural parameters 2. The highest mean value
for hardness was determined in samples containing 4%
orange fiber. Similarly, Aleson-Carbonell et al." reported
that albedo type and content, significantly affected the
textural characteristics of dry cured sausages and, in both
types of albedo, the sausages with 5% added albedo
showed the highest hardness value. In another study, it
was reported that cereal fiber (3%) added sausages were
harder, particularly in presence of wheat fiber. On the other
hand, it was shown that addition of 1.5% orange fiber
decreased hardness scores in both sausage containing 6%
and 10% fat "4,

The level of fiber in sucuk formulation affected
gumminess and chewiness values. The highest mean
scores were determined in sucuk samples with 4% fiber.
In a partly similar study, Aleson-Carbonell et al.™ found
that use of orange fiber in low fat (6-10%) dry fermented
sausages decreased the gumminess values. In the same
study, orange fiber slightly increased chewiness value
in samples containing 6% fat, but a sharp decrease was
observed in chewiness when the fat level reached to 10%.
Springiness value was not affected by fiber level. However,
the interaction of fiber level and ripening time was very
significant on springiness. The highest springiness value
was obtained in control group (fiber-free) on day 3 (Fig.
1-B). In contrast, control group showed higher values than
samples with 2% and 4% fiber in days 7 and 9 (Fig. 1-A).

In the present study it was determined that fat level has
an important effect on textural parameters (adhesiveness,
springiness, gumminess, chewiness, and resilience). As
indicated by Garcia et al." decreasing fat to lower levels
significantly affects the textural parameters. The effect of
different fat levels on hardness value of sucuk samples was
found close to those observed in chorizo de Pamplona
by Gimeno et al."™ and for cohesiveness in low-fat dry-
fermented sausages "%, Adhesiveness was directly related
to fat content. This parameter decreased with a reduction
in fat content and this difference was highest (P<0.05)
between sucuk samples containing 10 and 20% fat. This
also had been observed by Mendoza et al."”.. The highest
gumminess value was determined in samples containing
10% fat and no statistically significant difference was
observed in samples containing 15 and 20% fat. The
highest mean chewiness value was obtained in samples
containing 10% fat. As amount of fat increased, score
decreased in all samples. Salazar et al."® and Mendoza
et al.'" reported similar increases in gumminess and
chewiness values when lower levels of fat were added
to dry fermented sausage formulations. The increase in
chewiness values could be explained by level of moisture
loss during production "% The highest mean springiness

value was observed in samples containing 10% fat.
Increased levels of fat (15 and 20%) resulted in a decrease
in springiness value (Table 1). Similar results were found
in breakfast sausages for springiness 2% The highest
springiness value was obtained in group 4% fiber and 10%
fat (Fig. 1-C). Springiness value increased until 3 day and
the highest value was observed in samples containing 10%
fat. After 3" day, the springiness value decreased until end
of ripening time (Fig. 1-D). As stated by Olivares et al.?", fat
reduction in dry fermented sausages causes significant
changes in textural parameters.

Ripening time is one of the key steps in sucuk
production with fermentation where significant moisture
loss and changes in acidification, protein and fat level are
observed. The major changes in hardness, chewiness and
gumminess took place in the first three days. Hardness
score which is the peak force of the first compression 2%,
increased from 54.59 to 221.38.This case may be explained
by coagulation of protein at low pH and moisture loss,
which took place during ripening P Also, an increase in
protein and decrease in moisture level during ripening
can make product more denser, which results in higher
hardness % The same relationship between the ripening
time and hardness was observed by Bozkurt and Bayram ©
in sucuk and by Lorenzo et al.?? in dry-cured foal
salchichon. For gumminess and chewiness scores of
samples, a significant increase was observed during the
progress of ripening. Similarly, Bozkurt and Bayram
reported that gumminess and chewiness increased during
ripening of sucuk. Moreover, Lorenzo et al.?? stated an
increase in gumminess and chewiness scores during
ripening of dry-cured foal salchichon. Cohesiveness and
springiness values of samples showed a different pattern
during ripening time. In the first three days, an increase
was observed but after day 3, a regular decrease was
detected in both parameters. However, final values of
both parameters were higher than initial values (Table 1).
Increase in cohesiveness during ripening can be explained
by pH decrease to isoelectrical point during ripening
which favors gelification of proteins 3. In contrast to our
findings, Bozkurt and Bayram ®! detected a statistically
insignificant decrease in cohesiveness and springiness
values of sucuk samples during ripening. In another study,
cohesiveness and springiness values was decreased during
ripening significantly for cohesiveness and insignificantly
for springiness 2. During ripening, a strong decrease
was observed in adhesiveness on day 1 and this decrease
slightly proceeded for the following days similar to those
obtained by Bozkurt and Bayram Blin sucuk. The resilience
values of samples changed by ripening. The lowest mean
resilience value was observed in day 1 and the highest
was in day 3. But just after that, a slight decrease was
detected during the rest of the days of ripening (Table
1). The values of springiness observed by Lorenzo et al.l*Z
in salchichon during ripening are very similar to ours.
Decrease in adhesiveness score is good for cutting scores
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of sucuk samples and makes it more sliceable. Moreover,
an increase in springiness value which is related to elastic
properties of sucuk shows a rise in elasticity probably due
to moisture loss during ripening .,

The main findings of the present study are proper
for understanding the texture evolution of sucuk during
ripening with different fatand fiber levels. Both fiber and fat
levels significantly affected the many textural parameters
which are important for consumer approval. Also, the
importance of ripening time and moisture content on
textural parameters were determined in detail. As can be
understood from current study, its necessary to evaluate
the textural parameters of sucuk when new ingredients
are added to formulation for obtaining best results.

REFERENCES

1. Aleson-Carbonell L, Fernandez-Lopez J, Sayas-Barbera E, Sendra
E, Perez-Alvarez JA: Utilization of lemon albedo in dry-cured sausages.
J Food Sci, 68, 1826-1830, 2003. DOI: 10.1111/j.1365-2621.2003.tb 12337 .x

2. Kim HJ, Paik HD: Functionality and application of dietary fiber in
meat products. Korean J Food Sci An, 32, 695-705, 2012. DOI: 10.5851/
kosfa.2012.32.6.695

3. Campagnol PCB, Santos BAD, Wagner R, Terra NN, Pollonio MAR:
The effect of soy fiber addition on the quality of fermented sausages at
low-fat content. J Food Qual, 36, 41-50, 2013. DOI: 10.1111/jfq.12013

4. Vasilev D, Saicic S, Vasilijevic N: Quality and nutritive value of
fermented sausages produced with inulin and pea fibre is fat reaplacers.
Fleischwirtschaft, 93 (3): 123-127, 2013.

5. Bozkurt H, Bayram M: Colour and textural attributes of sucuk during
ripening. Meat Sci, 73, 344-350, 2006. DOI: 10.1016/j.meatsci.2006.01.001

6. Ozdemir H, Soyer A, Kurt E: Meyve lifi ilavesinin sucugun kalite
ozelliklerine etkisi. Diinya Gida, 5, 79-84, 2009.

7. Coksever E, Sarigoban C: Effects of bitter orange albedo addition on
the quality characteristics of naturally fermented Turkish style sausages
(sucuks). J Food Agr Environ, 8 (1): 34-37,2010.

8. Yalinkilig B, Kaban G, Ertekin O, Kaya M: Determination of volatile
compounds of sucuk in different orange fiber and fat level. Kafkas Univ
Vet Fak Derg, 21,233-239, 2015. DOI: 10.9775/kvfd.2014.12197

9. Yalinkili¢ B, Kaban G, Kaya M: The effects of different levels of
orange fiber and fat on microbiological, physical, chemical and sensorial
properties of sucuk. Food Microbiol, 29, 255-259, 2012. DOI: 10.1016/j.
fm.2011.07.013

10. Fernandez-Gines JM, Fernandez-Lopez J, Sayas-Barbera E,
Sendra E, Perez-Alvarez JA: Effect of storage conditions on quality

characteristics of Bologna sausages made with citrus fiber. J Food Sci, 68,
710-715,2003. DOI: 10.1111/j.1365-2621.2003.tb05737 x

11. Kaban G, Kaya M: Identification of lactic acid bacteria and Gram-
positive catalase-positive cocci isolated from naturally fermented
sausage (Sucuk). J Food Sci, 73, M385-M388, 2008. DOI: 10.1111/j.1750-
3841.2008.00906.x

12. Gokalp HY, Kaya M, Tiilek Y, Zorba O: Determination of moisture
level in meat products. In, Practical Laboratory Guide and Quality Control
in Meat and Meat Products. 4" ed., 72, Atatiirk Univ. Publ. No: 786, Faculty
of Agric. No: 69, Erzurum, Turkey, 2001.

13. FAOLEX-legislative Database of FAO Legal Office: Notification
of Meat and Meat Products of Turkish Food Codex (No: 2012/74). Resmi
Gazete, Number: 28.888, 2012.

14. Garcia ML, Dominguez R, Galvez MD, Casas C, Selgas MD:
Utilization of cereal fiber and fruit fibres in low fat dry fermented sausages.
Meat Sci, 60, 227-236, 2002. DOI: 10.1016/S0309-1740(01)00125-5

15. Gimeno O, Ansorena D, Astiasaran |, Bello J: Characterization of
chorizo de Pamplona: Instrumental measurements of colour and texture.
Food Chem, 69, 195-200, 2000. DOI: 10.1016/50308-8146(99)00239-3

16. Liaros NG, Katsanidis E, Bloukas JG: Effect of ripening time under
vacuum and packaging film permeability on processing and quality of
low-fat fermented sausages. Meat Sci, 83, 589-598, 2009. DOI: 10.1016/j.
meatsci.2009.07.006

17. Mendoza E, Garcia ML, Casas C, Selgas MD: Inulin as fat substitute
in low fat, dry fermented sausages. Meat Sci, 57, 387-393, 2001. DOI:
10.1016/50309-1740(00)00116-9

18. Salazar P, Garcia ML, Selgas MD: Short-chain fructooligosaccharides
as potential functional ingredientin dry fermented sausages with different
fat levels. Int J Food Sci Tech, 44, 1100-1107, 2009. DOI: 10.1111/j.1365-
2621.2009.01923.x

19. Ruiz-Capillas C, Triki M, Herrero AM, Rodriguez-Salas L, Jimenez-
Colmenero F: Konjac jel as pork backfat replacer in dry fermented
sausages: Processing and quality characteristics. Meat Sci, 92, 144-150,
2012.DOI: 10.1016/j.meatsci.2012.04.028

20. Tobin BD, O’ sullivan MG, Hamill RM, Kerry JP: The impact of salt
and fat level variation on the physiochemical properties and sensory
quality of pork breakfast sausages. Meat Sci, 93, 145-152, 2013. DOI:
10.1016/j.meatsci.2012.08.008

21. Olivares A, Navarro JL, Salvador A, Flores M: Sensory acceptability
of slow fermented sausages based on fat content and ripening time. Meat
Sci, 86,251-257,2010. DOI: 10.1016/j.meatsci.2010.04.005

22. Lorenzo JM, Temperan S, Bermudez R, Cobas N, Purrinos L:
Changes in physic-chemical, microbiological, textural and sensory
attributes during ripening of dry-cured foal salchichon. Meat Sci, 90, 194-
198,2012.DOI: 10.1016/j.meatsci.2011.06.025

23. Gonzalez-Fernandez C, Santos EM, Rovira J, Jaime I: The effect
of sugar concentration and starter culture on instrumental and sensory
textural properties of chorizo-Spanish dry-cured sausage. Meat Sci, 74,
467-475, 2006. DOI: 10.1016/j.meatsci.2006.04.019



