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Abstract

This research was done to detect some meat quality traits and tissue fatty acid combination of the longissimus dorsi thoracis
(LT) muscle of Brown Swiss bulls at the different slaughter weights (SW). The animal material of the study comprised 20
Brown Swiss bulls. In the study, Brown Swiss bulls were divided into two groups according to their SW as low (LSW (n=10);
431-503 kg) and high (HSW (n=10); 504-583 kg). In the study, the LSW group showed the lowest final pH value (pHp)
(5.44) (P<0.05). As the SW increase, the L* (lightness) value decreased in the LT muscle of Brown Swiss bulls (P > 0.05).
In the research, the differences observed between the SW groups considering a* (redness) and C (chroma) values were found
significant (P <0.05). LT muscle water holding capacity (PL) decreased (P <0.01) with increasing slaughter weight. In
the study, the differences observed between SW groups in terms of drip losses (DL) after 3-day (DRP3) and 7-day (DRP7)
storages and cooking losses (CL) determined were found insignificant (P > 0.05). Freeze—thaw loss (FL) and ether extract
(PEE) were found 4.35% and 1.01% higher, respectively, in the HSW group than the LSW group (P <0.05). Cholesterol
content was determined as 66.15 and 70.68 mg 100 g~' meat in LSW and HSW groups, respectively. The ratios of n-6/n-3
(P <0.05) and PUFA/SFA (P> 0.05) in the LT muscle decreased with the increase of SW. As a result, when LSW and HSW
slaughter weight groups were evaluated considering the water losses causing financial losses in meat and fatty acids having
beneficial effects on human health, it was seen that the LSW group came to the fore.
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Introduction

It has been reported that a healthy person should consume
at least 1 g of protein for each kilogram of her/his total body
weight (BW) every day and 42% of the protein consumed
should be of animal origin (Saygin and Demirtas 2018).
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and feeding conditions in the breeding establishments, and
increasing the carcass weight obtained from each animal.
Yield development studies have been carried out to raise the
low yield per animal since the early Republic years. Dur-
ing these studies, Brown Swiss cattle were imported from
Austria and Hungary in 1925 and used in breeding local
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breeds (Yilmaz et al. 2012). Some of the farmers in Turkey
because it has the ability to adapt to various climates pre-
fer Brown Swiss cattle. So, Brown Swiss cattle are grown
in all regions in Turkey according to farmers’ preferences.
Brown Swiss cattle are reared for meat and milk produc-
tion. Brown Swiss cattle that are not used for breeding are
used for meat production as their daily live weight gain in
fattening is better than domestic cattle. Today, as a result of
the animal breeding works, out of the total cattle population
of 18.426.219 in Turkey, 8.74% of cattle are local breed,
42.83% are culture crossbred, and 48.43% are the culture
breed. In Turkey’s 1,201,469 tons of red meat production,
the share of cattle beef is 89.51% with 1,075,479 tons of
red meat production (TurkStat 2021). Today, because of
the changing and updated consumer preferences, besides
efforts to increase red meat production, the meat quality
has become very significant (Aksoy and Ulutas 2016; Sireli
2018). Besides consumers, also producers pay increasing
importance to the quality concept in red meat in Turkey
(Ozkaya and Kayaard1 2018). Various researchers have
reported that the final pH (pHp) value, color, various periods
PL, cooking loss, texture, and chemical combination are the
main quality traits in red meats (Ma et al. 2013; Sireli 2018).
Among these quality criteria, pHp, is the most important cri-
terion because it affects meat’s color, hardness, and water
retention capacity (Ugurlu et al. 2017). Properties related to
meat water holding capacity are particularly significant in
terms of shelf life, appearance, and prevention of financial
losses in meat. However, the most important factor affecting
consumer preference among these quality criteria is color
(Ugurlu et al. 2017; Sagli 2018; Sar1 et al. 2019). Generally,
consumers characterize those with light shiny appearances
as soft and young animal meat. The appeal of beef with this
type of tint is high during the sales (Sar1 et al. 2019). Today,
the consumers prefer the meat to be not tough, easy to cook,
and has little waste, and the cooking loss criterion is gaining
importance as one of the meat quality parameters. Due to
the low PUFA ratio and high SFA ratio, especially ruminant
animal meats are continuously criticized for the risks they
carry for cardiovascular health (Razmaite et al. 2020). It has
been notified that omega-3 (n-3) series fatty acids (FAs), one
of the PUFASs, reduce the amount of cholesterol and low-
density lipoprotein (LDL) and specifically protect vascular
and heart health (Oztﬁrk 2014; Aksoy et al. 2021). Because
of the biogenization in the rumen, ruminants’ tissue fatty
acid (FA) composition is less affected by diet than monogas-
tric animals (Church 1993; Oztiirkcan et al. 1996). For this
reason, fatty acid composition and cholesterol content in
red meats constitute one of the meat quality characteristics
that researchers mostly emphasize. Many researchers have
reported that SW affects the meat quality and tissue fatty
acid profilies in cattle (Nogalski et al. 2014a; Mottin et al.
2020). In this context, tissue fatty acid combinations and
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some meat quality traits of Brown Swiss bulls in different
slaughter weights were determined in this study.

Materials and methods

This investigation was made under commercial company
conditions in the province of Kirsehir in the Central Ana-
tolia area of Turkey. It has been reported that the altitude
of the province is 985 m and the annual temperature varies
between — 0.3 (January) and 22.8 °C (July), with an average
of 11.3 °C (Anonymous 2021). The animal material of the
research formed 20 heads of Brown Swiss bulls. In the study,
Brown Swiss bulls were separated into two experimental
groups according to their SW as low (LSW; 431-503 kg)
and high (HSW; 504-583) SW. In the research, ten Brown
Swiss bulls of each SW group were slaughtered in a licensed
slaughterhouse to determine the meat quality characteristics.
The slaughtering process in the slaughterhouse was made
according to TSI (1987). In the research, 24-h postmortem
pH (pHp) and CIE Lab color parameters were found. Drip
losses in the samples were determined by the tests performed
on the third day (DRP3) and seventh day (DRP7). Cooking
and thawing losses, the chemical composition A (ash), PEE
(ether extract), CP (crude protein) and M (moisture) FA con-
tent, and cholesterol levels of the samples were determined.
For this purpose, M. longissimus dorsi thoracis (LT) sample
was obtained from a level between the 11th and 13th ribs
and cleaned from fat and connective tissues to determine
meat quality characteristics. LT muscle samples were pro-
tected at — 20 °C for thawing and cooking losses and chemi-
cal composition determination and — 80 °C for determina-
tion of cholesterol content and fatty acid profilies until the
analysis day.

Meat quality traits

The LT muscle pHy value was determined by using a Testo
205 brand (Germany) immersion-type meat pH device,
which was inserted 2-3 cm into the LT muscle between the
12th and 13th ribs of the carcasses kept during 24-h post-
mortem in the slaughterhouse at+4 °C (Ramirez and Cava
2007; Aksoy et al. 2021).

This research, LT muscle lightness (L*), redness (a*),
and yellowness (b*) color parameter values were obtained
by Konica Minolta CR95 400 brand (Japan) spectrocolorim-
eter according to CIE Lab (Aksoy and Ulutas 2016; Aksoy
et al. 2021). C (Chroma) (Formula 1) and H° (Hue) (For-
mula 2) values were determined using the a* and b* values
determined 24-h postmortem in the LT muscle (Oneng 2003;
Aksoy and Ulutag 2016).
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LT muscle 24-h postmortem PL value was detected by
the press procedure (Grau and Hamm 1956; Aksoy and
Ulutag 2016). The connective and adipose tissues were
cleaned, and approximately 60-g LT muscle was taken and
turned into mincemeat by Aura Type-103 brand (Turkey)
mini chopper. One-gram homogenized meat sample was
taken and placed between two filter papers of 125-mm
diameter and pressed with 2.250-kg weight for 5 min.
After the process, the press loss (PL%) value was calcu-
lated according to the formula (3).

PL(%) =

@=5) 100 3)

a

In the equality, a is the specimen weightiness pre-press
(g) and b is the specimen weightiness post-press (g).

After slaughtering, about 25 g of LT muscle meat sam-
ples was taken, nestled in vacuum bags, and then vacu-
umed. Drip losses on day 3 (DRP3) and day 7 (DRP7)
were determined in LT muscle samples stored at +4 °C for
3 and 7 days (Aksoy et al. 2021). The drip losses (DL %)
at the end of storage were determined according to the
formula (4).

DL(%) =

©=d) 100 &)

c

In the equality, c is the sample weight before storage (g)
and d is the sample weight after storage (g).

After slaughter, approximately 30 g of meat sample
was taken from LT muscle and preserved in vacuum bags
at —20 °C till the investigation day. Before the analysis,
the muscle samples were excluded from the deep freezer
and were entirely defrosted by keeping the vacuum bags
in a water bath at+ 17 °C (Honikel 1997). Subsequent to
thawing, the freeze—thaw loss (FL%) value was determined
according to formula (5).

(e—f)
e

FL(%) = x100 5)
In the equality, e is the sample weight before deep
freeze (g) and fis the sample weight after thawing (g).
The cooking loss (CL) value was determined in LT
muscle meat samples after freezing and thawing. For this
purpose, after thawing, the meat samples were vacuumed
again in vacuum bags and cooked in a hot water container
at+ 80 °C temperature (for about 1 h) (Aksoy et al. 2021).
Later, the meat samples were received from the hot water
process and were chilled to +25 °C with a cold water bath.

The CL (%) value was determined according to the for-
mula (6).

CL(%) = x100 (6)

-8
f
In the equality, f is the sample weight after thawing (g)

and g is the sample weight after cooking (g).

In the study, LT muscle chemical composition was
detected in a meat sample. The M, A, and CP contents in
LT muscle chemical composition were detected accord-
ing to AOAC (1990). PEE levels was detected using the
ANKOM XT10 Extractor device (Spain) using petroleum
ether (approximately 500 ml, 90-min hot extraction) (Aksoy
and Ulutag 2016).

Fatty acid profilies and cholesterol content

Triacylglycerides in the lipid obtained by cold extraction
from the LT muscle were transformed to FAME (fatty acid
methyl esters) according to ISO (2011) (ISO 12,966-2: 2011
method). Perkin Elmer Auto system GLX (USA) brand gas
chromatography system (GC) was used to define FAME.
The SP™-2380 silica capillary column (100 mx 0.25 mm
I.D.x0.25 um film thickness) and the Supelco 37 FAME
mix (C4-C24) (USA) were utilized as a criterion for identifi-
cation of fatty acid methyl esters through the GC. LT muscle
cholesterol content was determined with the same model
GC utilizing SE-54 column (5% phenyl-1% vinyl-methyl-
polysiloxane, 30 m X 0.32 mm X 0.25 pum film thickness). The
cholesterol content in the study was performed according to
ISO (1999) as reported by Dag et al. (2015).

Analysis

The research data were evaluated via SPSS (2016) package
program utilizing the GLM (general linear model) proce-
dure. T test was utilized to compare group averages.

Results

In the research, some meat quality traits of LT muscle of
Brown Swiss bulls in different SW groups are given in
Table 1. In the study, the lowest pHp value was found in the
LSW group (P <0.05). L* value in Brown Swiss bulls was
similar in LSW and HSW groups (P > 0.05). As the SW
increased, the a* value of the LT muscle decreased. In the
study, the variations between the SW groups were deter-
mined insignificant (P> 0.05) in terms of b* and H° val-
ues. PL value was lower in LSW group (20.55%) than HSW
group (23.72%) (P <0.01). In the study, the determined drip
loss differences between SW groups after 3 and 7 days of
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Table 1 According to HSW (504-583) and LSW (431-503) slaughter
weight groups meat quality traits of LT muscle

Traits SW group (kg) SEM Sig
431-503 504-583

pHg 5.44 5.51 0.021 *

Color of longissimus dorsi thoracis (LT) muscle

L* 38.62 38.19 0.234 B

a* 17.72 15.13 0.579 ok

b* 6.56 4.93 0.590 B

C 18.93 15.81 0.735 ok

H° 18.84 16.69 1.253

Water holding capacity (%)

3rd day drip loss 11.98 13.32 0.474 B

7th day drip loss 14.90 16.47 0.557 -

Press loss 20.55 23.72 0.689 *E

Freeze—thaw and

cooking loss (%)
Freeze—thaw loss 13.23 17.58 0.640 wkE
Cooking loss 35.02 35.09 0.361 -

- insignificant. *P>0.05; **P <0.01; ***P <0.001

SW slaughter weight; LSW low slaughter weight; HSW high slaughter
weight

storage were insignificant (P > 0.05). For LSW and HSW
groups, the cooking losses were determined as 35.02% and
35.09%, respectively. Only PEE differences in the chemical
composition of LT muscle in Brown Swiss bulls SW groups
were significant in the study (P <0.05; Table 2). Cholesterol
content was determined as 66.15 mg and 70.68 mg 100~
meat in LSW and HSW groups, respectively (P < 0.01). In
Table 3, the LT muscle FA profilies of the Brown Swiss bulls
are presented. In this study, with the increase in SW weight,
the oleic acid ratio (C:18:1n-9¢) of monounsaturated fatty
acids (MUFA) decreased (P> 0.05). Except for eicosatrie-
noic acid (C20:3n-3) of PUFAs, the differences in terms of
other fatty acids were found insignificant (P> 0.05). In the
study, the n-6/n-3 and the PUFA/SFA ratios of LT muscle
decreased with the SW increase. In the study, although the
differences observed between the LSW and the HSW groups

in terms of PUFA/SFA value were insignificant (P> 0.05),
the differences observed in the n-6/n-3 proportion were
determined significant (P <0.05).

Discussion
Meat quality traits

The final pH (pHp) value of meat is significant in meat
formation quality as it affects thawing loss, water holding
capacity, storage, cooling, firmness, and meat color (Sar1
et al. 2019). In the study, the postmortem pHy values for
LSW and HSW groups of Brown Swiss bulls were deter-
mined 5.44 and 5.51, respectively, and the pHy value dis-
similarities between the SW groups were detected important
(P<0.01). Catikkas and Kog (2017) observed the postmor-
tem pHy value of Brown Swiss bulls at 512-kg SW as 5.94.
In a study performed on Brown male calves (Cerdefio et al.
2006a), the LT muscle pHg value at 400-kg, 407-kg, and
472-kg SW was determined as 5.67, 5.65, and 5.61, respec-
tively. Besides, in another study with the same muscle, sex,
and genotype parameters, Cerdefio et al. (2006b) found the
pHp value as 5.61, 5.65, and 5.66 at the 200-kg, 250-kg,
and 450-kg SW, respectively. The pH values obtained in
this research were found lower than the values determined
in studies performed on Brown male calves (Cerdefio et al.
2006a, 2006b). The pHy value determined for the HSW
group in the study was found close to the value found by
Tagliapietra et al. (2018) for Brown Swiss bulls.

Meat color is the most significant agent affecting con-
sumer choice in the visual assessment of meat. The meat
color in beef is desired to be bright cherry red, and devia-
tions from this color negatively affect consumer decisions
(Mancini and Hunt 2005; Aksoy et al. 2021). In the study,
the L* (brightness) value measured 24-h postmortem was
found higher in the LSW (38.62) group than the HSW
(38.19). Many researchers have reported the meat color
becomes darker with the increase in the slaughter weight
(C)neng 2003; Aksoy and Ulutag 2016; Aksoy et al. 2021).
Many researchers have suggested that the rise in slaughter

Table 2 Chemical combination

SW groups Contents
(%) and cholesterol content (mg
100 g’1 meat) of LT muscle for Protein (CP) Ash (A) Moisture (M) Ether extract Cholesterol
SW groups (PEE)
431-503 kg 23.49 0.96 68.79 6.53 66.15
504-583 kg 23.78 0.96 71.23 7.54 70.68
SEM 0.498 0.000 0.457 0.333 0.206
Sig - - - * ek

- insignificant. P>0.05; *P <0.05; **P <0.01
SW slaughter weight; LSW low slaughter weight; HSW high slaughter weight
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Table 3 LT muscle fatty acid profilies according to HSW (504-583)
and LSW (431-503) slaughter weight (wt.%)

Fatty acids SW (kg) SEM Sig
431-503 504-583

C10:0 0.050 0.047 0.005 -
C12:0 0.055 0.056 0.005 -
C14:0 2.561 2.781 0.155 -
C15:0 0.334 0.367 0.027 -
C16:0 24.971 26.280 0.445 -
C17:0 0.985 0.855 0.045 -
C18:0 16.120 16.750 0.590 -
C20:0 0.097 0.100 0.003 -
C21:0 0.231 0.492 0.108 -
SFA 45.400 47.730 0.049 *
Cl4:1 0.556 0.694 0.138 -
Cle6:1 2.894 2.852 0.145 -
C18:1 n-9t 0.942 0.773 0.101 -
C18:1 n-9¢ 38.660 37.810 0.940 -
C20:1 0.170 0.146 0.006 *
C18:3n-3 0.155 0.150 0.017 -
C21:0 0.231 0.492 0.108 -
MUFA 43.220 44.270 0.995 -
C18:2 n-6¢ 2.995 2.564 0.195 -
C18:3n-3 0.155 0.150 0.017 -
C20:3 n-3 0.044 0.061 0.005 *
C20:4 n-6 0.102 0.166 0.030

PUFA 3.326 2.971 0.230

UFA 46.550 45.240 0.905
PUFA/SFA 0.073 0.062 0.004

n-6 3.097 2.730 0.210 -
n-3 0.199 0.211 0.019 -
n-6/n-3 16.250 13.120 0.840 *

- insignificant, P>0.05; *P <0.05

SEM standard error of mean, LSW low slaugher weight; HSW high
slaugher weight

weight and age will improve in meat pigment density and,
consequently, the meat color will darken (Safiudo et al. 2007;
Aksoy et al. 2021). Although it was insignificant (P> 0.05)
in the study, the lowest L* value was found in the HSW
group, similar to the literature reports. Cerdefio et al. (2006a)
determined the L* value in 400-kg, 407-kg, and 472-kg SW
Brown Swiss male calves as 36.1, 39.5, and 37.4, respec-
tively. In another study (Cerdeiio et al. 2006b) performed
on Brown Swiss male calves, the L* value was determined
as 41.5, 38.4, and 39.5 for 200-kg, 250-kg, and 400-kg SW,
respectively. In another study performed on cattle with 506-
kg SW of the same breed, the L* value was found 35.90
(Tagliapietra et al. 2018). Catikkas and Kog¢ (2017) deter-
mined the value 33.78 for Brown Swiss bulls with 512-kg
SW. The L* values detected in the current study for both SW

groups were lower than the values declared by Vieira et al.
(2005) and Cerdeiio et al. (2006b) and higher than the find-
ings found by Tagliapietra et al. (2018), Catikkas and Kog
(2017), and Cerdeiio et al. (2006a) studies. For LSW and
HSW groups, a* (redness) value was determined as 17.50
and 15.09 respectively, and as the SW increased, the red-
ness (a*) value decreased. The redness (a*) value in both
SW groups in this search was found higher than the values
determined in various examinations (Cerdeiio et al. 2006a,
2006b; Tagliapietra et al. 2018). In the study, the redness
(a*) value observed in the HSW group was like to the result
found by Catikkas and Koc¢ (2017) for Brown Swiss bulls
(512-kg SW). In the current study, the HSW group redness
(a*) value observed was found close to the research Cerdeiio
et al. (2006a) for Brown Swiss bulls with 400 kg SW. The
LSW group redness value of this research was found higher
than the results determined by some studies (Cerdefio et al.
2006a, 2006b). In this study, the b* (yellowness) value was
found higher in LSW (6.56) and HSW (4.94) groups. The
b* value was determined as 12.9, 12.1, and 10.8 in Brown
Swiss male calves at 400-kg, 407-kg, and 472-kg SW,
respectively (Cerdefio et al. 2006a). The b* value determined
in both SW groups in this research was found higher than the
values determined for the different SW, the same genotype
(Cerdefio et al. 2006b; Catikkas and Kog¢ 2017), and lower
than the value observed for the Brown Swiss cattle (Cerdefio
et al. 2006a; Tagliapietra et al. 2018). The HSW group b*
value is lower than the values reported for Brown Swiss
male calves (Vieira et al. 2005) and is approximate to the
value determined for LSW in Vieira et al.’s (2005) finding.
PL affects both the sensory quality and economic value of
meat (Modzelewska-Kapituta et al. 2015). In present inves-
tigation, the highest PL value was found in the HSW group.
Therefore, the PL value increased due to the increase in SW.
Similar to the research findings, Vieira et al. (2005), Cerdefio
et al. (2006b), and Kul et al. (2020) reported that the PL
value in meat increased with the increase of SW. Kul et al.
(2020) determined the water holding capacity of Holstein
bulls at 450- to 520-kg SW and 521- to 580-kg SW, 25.33%
and 26.98%, respectively. In the current study, the PL val-
ues detected in both SWs were found lower than the values
found in Holstein bulls (Kul et al. 2020). The research find-
ings were higher than the value determined in Brown Swiss
cattle (Cerdefio et al. 2006b) and Grey cattle (Soysal 2012).
The difference in the research findings from other research
results might have occurred because of the variation in the
procedure employed to identify the PL value as well as the
breed, breeding system, and slaughter weight.

Water drip loss causes financial losses in meat, especially
during cooling and storage, depending on the meat’s water
holding capacity. Besides, low PL can have a high drip loss,
and corrupts the visuality of such meat. Therefore, this situ-
ation may negatively affect the preferences of consumers
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prioritizing visuality in meat (Jama et al. 2008; Aksoy et al.
2021). In this search, the drip loss was detected higher in
the HSW group than the LSW group in both periods after
storage, but it was insignificant (P> 0.05). In the research,
the DRL3 and DRL7 value found for Brown Swiss bulls
were lower than the value observed by Kul et al. (2020) for
Holstein bulls 450- to 520-kg SW (14.06 and 15.81%) and
521- to 580-kg SW (15.60 and 17.75%).

It has been reported that cell membranes are damaged
when meat is frozen. In this case, water holding capacity
decreases in frozen and thawed meats, and cooking loss
becomes higher than fresh meats (Lagerstedt et al. 2008).
Cooking loss, one of the meat quality parameters, occurs
as thawing, dripping, and evaporation. Therefore, cooking
losses have been stated to cause high economic losses in the
beef industry and increase the loss of essential nutrients in
some meat products (Jama et al. 2008). In the investigation,
the CL values determined in the frozen-thawed meat samples
of SW groups of Brown Swiss bulls were similar. In the
study, the CL value determined in both experimental groups
was higher than the value observed for Brown Swiss bulls
in various studies (Cerdefio et al. 2006a, 2006b; Catikkas
and Kog¢ 2017) in different SW groups. This situation may
be due to the various methods applied to determine the CL
value after freezing and thawing.

The amount of M, PEE, and CP in the meat content is
another significant criterion used in determining the meat
quality (Sireli, 2018). In the study, the differences in PEE
value between SW groups of Brown Swiss bulls were found
significant (P <0.05). In the study, the PEE value of each
SW group in Brown Swiss bulls was higher than the value of
Brown Swiss male calves reported by Cerdefio et al. (2006a)
for 400-kg, 407-kg, and 472-kg SW and Cerdefio et al.
(2006b) for 200-kg, 250-kg, and 450-kg SW. Besides, in the
study, the PEE value detected in the LSW group was found
coherent with the value declared for Brown Swiss X Dajal
crossbred heifers (Fayyaz et al. 2004). In the study, although
it was not significant (P> 0.05), the CP amount in the HSW
group was higher than the LSW. In the research, the CP
value determined for LSW and HSW groups showed a
resemblance to the values declared by Cerdefio et al. (2006a)
for 407-kg (23.62%) and 472-kg (23.43%) SW and Cerdefio
et al. (2006b) for 250-kg and 450-kg SW.

The value A of Brown Swiss cattle, Brown Swiss X Dajal
Cross, Holstein, Charolais X Holstein—Friesian cross (slaugh-
tered between 200 and 510 kg) varied between 1.02 and
1.26% (Fayyaz et al. 2004; Cerdeiio et al. 2006a, 2006b;
Nogalski et al. 2018). Kul et al. (2020) reported that the
value A of the Holstein bulls 450- to 520-kg and 521- to
580-kg SW were 0.95% and 0.97%, respectively. The value
A detected in the LSW and HSW groups in the current
research was compatible with the value declared by Kul
et al. (2020).

@ Springer

Fatty acid profilies and cholesterol content

This study determined that among the SFAs, palmitic
(C16:0) and stearic acid (C18:0) were at the highest level in
the LT muscle in SW groups. It was seen that while the HSW
group had the highest C16:0 content value, the LSW had the
lowest, and the difference between the group averages was
also insignificant (P > 0.05). No difference was detected
in the C18:0 content of both SW groups. It was reported
that the contents of SFAs C18:0 and C16:0 in M. longissi-
mus dorsi (Karabacak et al. 2012) of Brown Swiss bulls of
544-kg SW and Holstein bulls of 535-kg SW were consid-
erable. In their study, Mottin et al. (2020) found the C16:0
content in the male Brown Swiss X Nellore crossbreeds of
450-kg, 469kg-, 491-kg, and 513-kg SW as 27.93%, 28.83%,
27.52%, and 28.06%, respectively. In the study, the C16:0
values determined for each SW were higher than the values
found in Hungarian Simental (Holl6 et al. 2001) and Brown
Swiss X Nellore crossbred cattle (Mottin et al. 2020).

In the study, the C16:0 value detected in the LSW group
was found compatible with the value stated in the study by
Filip¢ik et al. (2011) for the Charolais bulls 581- to 640-kg
SW and 641- to 700-kg SW. The C18:0 values detected in
this investigation were found close to the results detected for
male Brown Swiss X Nellore crossbreeds at 450-kg, 469kg-,
491-kg, and 513-kg SW (Mottin et al. 2020). Besides, the
research finding (C18:0) was found higher than the value
stated by Vieira et al. (2005) for Brown Swiss male calves.
In the study, the values of C18:0 in both slaughter weights
were found lower than the values stated by several search-
ers (Holl6 et al. 2001; Filip¢ik et al. 2011; Kul et al. 2020)
for Hungarian Simmental, Holstein, and Charolais cattle of
401- to 700-kg SW (18.40-22.90%).

Palmitoleic and oleic acid are desirable monounsaturated
fatty acids in human nutrition due to their positive effect on
total cholesterol levels (Denke and Grundy 1992). Although
not statistically significant in the study, C16:1 and C18:1
fatty acid content decreased with the SW increase (P> 0.05).
Differing from the study findings, Kul et al. (2020) (for Hol-
stein bulls) and Holl6 et al. (2001) (for Hungarian Simmen-
tal) reported in their studies that the C16:1 and C18:1 fatty
acid content would increase with an SW increase in the cat-
tle. Again, in a research conducted on Polish Holstein—Frie-
sian and Limousin crossbred bulls and steers (Nogalski et al.
2014b), it was reported that C18:1 increased with the SW
increase. Similar to the study findings, it was determined that
C16:1 fatty acid content decreased with the increase of SW
in Holstein (Holl6 et al. 2001) and Charolais cattle (Filipcik
et al. 2011). In the research, the C18:1 contents determined
in both SW groups were higher than the value observed for
Charolais and Holstein crossbreed cattle in several inves-
tigations (Nogalski et al. 2018; Kul et al. 2020) and lower
than the value determined for Charolais cattle (Filipcik et al.
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2011). In the current investigation, the C18:1 value detected
in both SW groups was found similar to the value determined
for Holstein—Friesian bulls in semi-intensive and intensive
breeding systems (Nogalski et al. 2014a). It was determined
that the SFA ratio increased with the increase of SW in LSW
and HSW groups, and the dissimilarity between SW groups
was also important (P < 0.05). Unlike the research findings,
some studies (Zawadzki et al. 2015; Mottin et al. 2020)
informed that the SFA ratio decreased with the increase of
the SW. Mottin et al. (2020) determined the SFA contents
of Brown Swiss X Nellore crossbreeds of 450-kg, 469-kg,
491-kg, and 513-kg SW as 49.73%, 50.53%, 49.78%, and
50.06%, respectively. The results stated by Zawadzki et al.
(2015) for Angus and Nellore crossbreeds of 443-kg and
500-kg SW, respectively, were lower than the HSW group
value and higher than the LSW group value in this search.
In this investigation, the SFA content detected in both SW
groups was higher than the result detected by Karabacak
et al. (2012) for Brown Swiss bulls and lower than the result
detected by Vieira et al. (2005) for male calves of the same
breed. In this investigation, the PEE value was higher in
Brown Swiss bulls in the HSW group (P <0.05). Similarly,
a study conducted on Nellore cattle (Pereira et al. 2012)
reported that the meat of higher weight animals had a higher
PEE content, and this situation was directly related to the
percentage of total carcass fat and monounsaturated fatty
acid (MUFA). The MUFA value determined in two differ-
ent slaughter weights in the research was lower than the
values determined for the Angus and Nellore crossbred cattle
(Zawadzki et al. 2015) of 386-kg, 443-kg, and 500-kg SW
(46.8%, 45.9%, and 48.7%, respectively) and higher than the
values reported for Puruna bulls (Ito 2010) of 465.1-kg and
469.0-kg SW (41.9%, 41.1%, respectively).

In this research, it was defined that while SW raised, also
SFA and MUFA ratio increased and PUFA ratio decreased,
and except SFA, the difference between group averages was
statistically insignificant (P > 0.05). In a study conducted
on Simmental bulls of two different SW (401-500 kg and
501-600 kg), it was stated that as the SW weight increased,
the ratio of SFA and MUFA increased and PUFA rate
decreased, meanwhile the differences between the group
averages were found insignificant (Holl6 et al. 2001). Simi-
lar to the findings of this research, in the study conducted
on Holstein, Belgian Blue bulls, and Brown Swiss X Nellore
crosses, it was reported that as the carcass weight increased,
the ratio of SFA and MUFA increased and the PUFA ratio
decreased (Smet et al. 2000; Weglarz 2010; Nogalski et al.
2014a; Mottin et al. 2020). In this investigation, the gap
between LSW and HSW groups PUFA/SFA ratio in Brown
Swiss bulls was detected statistically insignificant (P >0.05).
It is suggested that the PUFA/SFA proportion should be 0.4
or higher in foods taken for a healthy life (Razmaite et al.
2020; Aksoy et al. 2021). In this research, PUFA/SFA ratios

determined for LSW and HSW groups were lower than the
suggested values. Similarly, the PUFA/SFA proportion in
Hungarian Simmental and Holstein cattle was determined
as 0.6-0.6 and 0.06-0.07, respectively (Holl6 et al. 2001).
These reports show a resemblance to the research findings.
In three different slaughter weights in a study, PUFA/SFA
values were determined as 0.80%, 0.17%, and 0.11% in
Angus and Nellore crossbreeds (Zawadzki et al. 2015). The
PUFA/SFA ratios calculated in this investigation were lower
than the value stated for Angus X Nellore crosses (Zawadzki
et al. 2015) and Puruna bulls (Ito et al. 2010).

The n-3 FAs inhibit the synthesis of LDL (low-density
lipoprotein = “bad” cholesterol) from saturated fatty acids
in the liver and reduce its formation. Therefore, many
researchers reported that the risk of atherosclerosis is pre-
vented or delayed by lowering LDL in the blood (Mol 2008;
Celebi et al. 2017; Aksoy et al. 2021). Although the n-3
value detected in the LSW group in the study was statis-
tically significant (P < 0.05), it was lower than the HSW
group. Kul et al. (2020) (in Holstein bulls) and Nogalski
et al. (2014a) (in Polish Holstein—Friesian X Limousin’s bulls
crossbreeds), although they found the SW effect on the n-3
fatty acid proportion as insignificant similar to the research
findings, unlike the research findings, reported that the n-3
proportion increased with a decrease in SW.

The fatty acid profilies of meat is crucial, especially since
n-3 and n-6 fatty acids have many benefits to human health
(Simopoulos 2016). Some researchers reported that the ideal
n-6/n-3 fatty acid proportion ranges between 5:1 and 1:1
(Kim et al. 2007; Ibrahim et al. 2018; Aksoy et al. 2021).
It was declared that this rate is important due to cancer
and coronary disease risks caused by unbalanced nutrition
(Corpet 2011). In this study, the rates determined for LSW
and HSW groups were found higher than ideally reported
values. It was detected that the n-6 fatty acid content deter-
mined for the LSW group was higher than HSW, and the n-3
value determined in the HSW group was higher than LSW.
Therefore, this situation caused the n-6/n-3 proportion to
be lower in the HSW group than the LSW group. Similar
to the research findings, Holl6 et al. (2001) declared that
the n-6/n-3 decreased in Hungarian Simental cattle with the
SW increase, but this rate increased in Holstein. The n-6/n-3
value found in this research was detected higher than the
values determined for purebred and crossbred cattle in differ-
ent breeds and SW groups (465.1- to 600-kg SW) in various
investigations (Holl6 et al. 2001; Ito et al. 2010; Nogalski
et al. 2014a).

Cholesterol is crucial for heart health because it causes
disorders such as coronary heart diseases in humans (Ma
and Shieh 2006). In the study, the cholesterol content
detected in the SW groups in Brown Swiss bulls were
found similar to the Kul et al. (2020) study findings on
Holstein bulls: 450- to 520-kg SW for the LSW group

@ Springer
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(65.56 mg 100 g~ meat) and 521- to 580-kg SW for the
HSW group (70.25 mg 100 g~!' meat). In this study, the
cholesterol contents determined in both SW groups were
detected higher than the value reported by Soysal (2012)
in Grey cattle.

Conclusion

Higher carcass weights should be obtained in cattle breed-
ing considering plenty of factors such as economic condi-
tions, meat prices, red meat deficit, and the share of beef in
red meat production in Turkey. This increase will only be
possible with the high slaughter weight of cattle. However,
the quality concept is significant and should be taken into
consideration in today’s world, where the primary preference
of retailers, industrialists, and consumers is healthy, reliable,
and low-loss meat. In this context, the L* value is observed
partially darkened in Brown Swiss beef bulls, even though it
is not statistically significant when the above preferences are
taken into account in the study. DRP3, DRP7 CL (although
not statistically significant), and FT values, which cause eco-
nomic losses in meat, increased with SW increase, and PL
value showed a decrease. Again, in terms of its beneficial
effects on human health, the highest PUFA/SFA ratio and
the lowest cholesterol content were found in the LSW group.
LSW group comes to the forefront in the research, especially
considering the meat quality characteristics with economic
value, PUFA/SFA ratio, and cholesterol content in meat. In
the study, the meat and fatty acid profilies of two different
SW groups in Brown Swiss bulls were revealed. Consider-
ing Brown Swiss bulls are the most significant source of red
meat production in Turkey, more studies should be carried
out and determined different performances in different SW
combinations.

Author contribution Conducting and planning of this investigation was
made by AS, EU, and YA, and results of the research were evaluated by
AS, ZU, and EK. This manuscript was written by AS and YA.

Funding This project has been supported by Scientific Research
Projects Commission of Kirsehir Ahi Evran University as financial
(PYO-ZRT.4001.14.002).

Data availability All data obtained or assessed in this investigation had
utilized in presently published manuscript.

Declarations

Ethics approval The protocol of this investigation was accepted by the
Kirsehir Ahi Evran University local animal ethics committee.

Conflict of interest The authors declare no competing interests.

@ Springer

References

Akin, A. C., Arikan, M.S., Cevrimli, M.B., 2020. Effect of import
decisions in Turkey on the red meat sector, Veterinary Journal
of Mehmet Akif University, 5 (2): 83-89, DOI: https://doi.org/
10.24880/maeuvfd.725022.

Aksoy, Y. and Ulutas, Z., 2016. Meat production traits of local
Karayaka sheep in Turkey 1. The meat quality characteristic of
lambs. Italian Journal of Food Science, 28(1), 131-138.

Aksoy, Y., Sahin, A., Ulutas, Z. and Ugurlutepe, E., 2021. The effect
of different slaughter weights on some meat quality traits of
musculus longissimus dorsi thoracis of male Anatolian buffa-
loes. Tropical Animal Health and Production, 53(1), 1-9.

Anonymous, 2021. http://www.kirsehir.gov.tr/cografya. Accessed
20 Feb 2021.

AOAC, 1990.“Official Methods of Analysis”lSlh ed. AOAC, Arling-
ton, VA.

Cerdeilo, A., Vieira, C., Serrano, E., Mantecon, A.R., 2006a. Car-
cass and meat quality in Brown fattened young bulls: effect of
rearing method and slaughter weight. Czech Journal of Animal
Science, 51 (4), 143-150.

Cerdefio, A., Vieira, C., Serrano, E., Mantecénr, A.R., 2006b. Effect
of production system carcass and meat quality in cattle on per-
fofinance traits. Brown Swiss young cattle. Journal of Animal
and Feed Sciences, 15, 17- 24.

Church, 1993. The Ruminant Animal: Digestive Physiology And
Nutrition. Prentice Hall, Englewood Cliffs, New Jersey. 564.

Corpet, D.E., 2011. Red meat and colon cancer: Should we become
vegetarians, or can we make meat safer? Meat Science, 89(3),
310-316.

Catikkas, E., Kog, A., 2017. Fattening performance, carcass char-
acteristics and beef quality of Holstein Friesian, Brown Swiss
and Simmental bulls. Journal of Adnan Menderes University
Agricultural Faculty, 14(1), 59-64.

Celebi, S., Kaya, H., Kaya, A., 2017. Effects of Omega-3 Fatty Acids
on Human Health. Alinteri Journal of Agricultural Sciences.
32(2), 105-112.

Dag, C., Demirtas, 1., Ozdemir, ., Bekiroglu, S. and Ertas, E., 2015.
Biochemical characterization of Turkish extra virgin olive oils
from six different olive varieties of 1dentical growing condi-
tions. Journal of the American Oil Chemists’ Society, 92(9),
1349-1356.

Denke, M.A., Grundy, S.M., 1992. Comparison of effects of lauric
acid and palmitic acid on plasma lipids and lipoproteins. The
American Journal of Clinical Nutrition, 56(5), 895-898.

De Smet, S., Webb, E.C., Claeys, E., Uytterhaegen, L. and Demeyer,
D.I., 2000. Effect of dietary energy and protein levels on fatty
acid composition of intramuscular fat in double-muscled Bel-
gian Blue bulls. Meat Science, 56(1), 73-79.

Fayyaz, A., Jabbar, M.J., Ahmad, 1., Afzal, M., 2004. Comparative
fattening potential and carcass evaluation of Simmental and
Brown Swiss crossbred calves. International Journal of Agri-
culture and Biology, 6 (1), 206-208.

Filip¢ik, R., §ubrt, J., Dufek, A., Drackova, 2011. The Changes of
Fatty Acids Composition in Beef of Charolaise Bulls Slaugh-
tered at Different Weight. Acta Universitatis Agriculturae et
Silviculturae Mendelianae Brunensis, 18(6): 135-140.

Grau, R., Hamm, R., 1956. Die bestimmung der wasserbindung des-
fleisches mittles der premethode. Fleischwirtsch, 8, 733-736.

Hollo, G., Csapd, J., Szucs, E., Tozser, J., Repa, 1. and Hollé, 1.,
2001. Influence of breed, slaughter weight and gender on chemi-
cal composition of beef. Part 2. Fatty acid composition of fat
in rib samples. Asian Australasian Journal of Animal Sciences,
14(12), 1719-1723.


https://doi.org/10.24880/maeuvfd.725022
https://doi.org/10.24880/maeuvfd.725022
http://www.kirsehir.gov.tr/cografya

Tropical Animal Health and Production (2021) 53: 380

Page90of 10 380

Honikel, K.O., 1997, Reference methods for the supported by OECD
and their use in mediterranean meat product, Food Chemustry,
59, 4, 573-582.

ISO, 1999. “International Organization for Standardization”, Ani-
mal and vegetable fats and oils determination of individual and
total sterols contents gas chromatographic method. ISO, Geneva,
Standard No. 12228.

1SO, 2011. “International Organization for Standardization’’, Ani-
mal and vegetable fats and oils gas chromatography of fatty acid
methyl esters part 2: preparation of methyl esters 2of fatty acids.
ISO. Geneva, Standard No, 12966-2.

Ito, R.H., do Prado, I.N., Visentainer, J.V., Do Prado, R.M., Fugita,
C.A. de Oliveira Pires, M.C., 2010. Carcass characteristics chemi-
cal and fatty acid composition of Longissimus muscle of Puruna
bulls slaughtered at 18 or 24 months of age. Acta Scientiarum.
Animal Sciences, 32(3), 299-307.

Ibrahim, D., El-Sayed, R., Khater S.I., Said, E.N. and Shefaa, A.M.E.,
2018. Changing dietary n-6: n-3 ratio using different oil sources
affects performance, behavior, cytokines mRNA expression and
meat fatty acid profile of broiler chickens. Animal Nutrition, 4,
44-51.

Jama, N., Muchenje, V., Chimonyo, M., Strydom, P.E., Dzama, K.,
Raats, J.G., 2008. Cooking loss components of beef from Nguni.
Bonsmara and Angus steers. African Journal of Agricultural
Research, 3(6), 416-420.

Karabacak, A., Aytekin, 1., Boztepe, S., 2012. Comparison of fatty
acid composition and CLA content of Brown Swiss and Holstein
Friesian. International Animal Science Congress of Turkish and
Relatives Communities, 197-204.

Kim, S.C., Adesogan, A.T., Badinga, L., Staples C.R., 2007. Effects
of dietary n-6:n-3 fatty acid ratio on feed intake, digestibility,
and fatty acid profiles of the ruminal contents, liver, and muscle
of growing lambs. Journal of Animal Science, 85(3), 706-716.

Kul, E., Sahin, A., Aksoy, Y., Ugurlutepe, E., 2020. The effects of
slaughter weight on chemical composition, physical properties,
and fatty acid profile of musculus longissimus dorsi in Holstein
bulls. Taropical Animal Health and Production, 52(1), 159-165.

Lagerstedt, A., Enfilt, L., Johansson, L., Lundstrom, K., 2008. Effect
of freezing on sensory quality shear force and water loss in beef
M. longissimus dorsi. Meat Science, 80(2), 457—461.

Ma, H., Shieh, K.J., 2006. Cholesterol and human health. The Journal
of American Science, 2(1), 46-50.

Ma, J., Yang, J., Zhou, L., Zhang, Z., Ma, H., Xie, X., Huang, L., 2013.
Genome-wide association study of meat quality traits in a White
Duroc X Erhualian F, intercross and Chinese Sutai pigs. PloS
one, 8(5), e64047.

Mancini, R.A. and Hunt, M., 2005. Current research in meat color.
Meat Science, 71(1), 100-121.

Modzelewska-Kapituta, M., Kwiatkowska, A., Jankowska, B.,
Dabrowska, E., 2015. Water holding capacity and collagen pro-
file of bovine m. infraspinatus during postmortem ageing. Meat
Science, 100, 209-216.

Mol, S., 2008. Consumption of fish oil and its effects on human health.
Journal of Fisheries Sciences. com, 2(4), 601-607.

Mottin, C., Ornaghi, M.G., Passetti, R.A.C., Torrecilhas, J.A., Ramos,
T.R., Guerrero, A., Bridi, A.M., Ivanor do Prado. I.N., 2020.
Lipid composition of raw and grilled beef cattle slaughtered at
four body weights. NResearch, Society and Development, 9(10),
e1109108351-e1109108351.

Nogalski, Z., Wielgosz-Groth, Z., Purwin, C., Nogalska, A., Sobc-
zuk-Szul, M., Winarski, R., Pogorzelska, P., 2014a. The effect
of slaughter weight and fattening intensity on changes in carcass
fatness in young Holstein-Friesian bulls. Italian Journal of Animal
Science, 13(1), 66-72.

Nogalski, Z., Wielgosz-Groth, Z., Purwin, C., Sobczuk-Szul, M.,
Mochol, M., Pogorzelska Przybyltek, P., Winarski, R., 2014b.

Effect of slaughter weight on the carcass value of young cross-
bred (Polish Holstein FriesianxLimousin) steers and bulls. Chil-
ean Journal of Agricultural Research, 74(1), 59-66.

Nogalski, Z., Pogorzelska-Przybytek, P., Sobczuk-Szul, M., Nogalska,
A. Modzelewska Kapituta, M., Purwin, C., 2018. Carcass char-
acteristics and meat quality of bulls and steers slaughtered at two
different ages. Italian Journal of Animal Science, 17(2), 279-288.

Onurlubas, E., Dogan, H. G. and Gozener, B., 2018. Determination of
factors affecting red meat consumption of consumers in TR 21
region. The Journal of Social Science, 5(23), 159-174.

Oneng, A., 2003. The effect of three different treatments for prevent-
ing dark cutting cattle carcass on meat quality. (PhD thesis, Ege
University).

C)zkaya, P.T. and Kayaardi, S., 2018. Novel techniques for improving
the quality of meat and meat products. Academic Food Journal,
16(3), 323-331.

Oztiirkcan, O., Demir, E., Gorgiilii, M., 1996. Fat states in Livestock.
Cukurova University, Faculty of Agriculture Publishes, Pub. No.:
136, Adana, Turkey.

Oztiirk, M.O., 2014. Essential fatty acid effects on human metabolism
and nutrition. Kocatepe Veterinary Journal, 7(2), 37-40.

Pereira, A.S.C., Santos, M. V., Aferri, G., Corte, R.R.P.S., Silva, S.L.,
Freitas Janior, J.E., Leme, P.R., Rennd, F.P., 2012. Lipid and
selenium sources on fatty acid composition of intramuscular fat
and muscle selenium concentration of Nellore steers. Revista Bra-
sileira de Zootecnia, 41(11), 2357-2363.

Ramirez, R. and Cava, R., 2007. Carcass composition and meat quality
of three different Iberian x Duroc genotype pigs. Meat Science,
75(3), 388-396.

Razmaite, V., Pileckas, V., §iuk§cius, A. and Juskiene, V., 2020. Fatty
acid composition of meat and edible offal from free-living red
deer (Cervus elaphus). Foods, 9, 1-9.

Sari, M., Aksoy, Y., Onk, K., Ering, H., Isik, S.A., Tilki, M., 2019.
Effects of genotype and fattening system on the quality of male
lamb meat-Part 1: Technological properties and carcass measure-
ments. Archives Animal Breeding, 62(2), 605-614.

Sacli, Y., 2018. Evaluation of red meat consumption in terms of food
safety in Turkey. Turkish Journal of Veterinary and Animal Sci-
ences, 42: 110-119. doi:https://doi.org/10.3906/vet-1605-111.

Saygin, O., Demirtag, N., 2018. Red meat consumption in Turkey:
problems and suggestions. Selcuk Journal of Agriculture and Food
Sciences, 32 (3), 567-574.

Simopoulos, A.P., 2016. An increase in the omega-6/omega-3 fatty
acid ratio increases the risk for obesity. Nutrients, 8(3), 128: 1-17.

Soysal, D., 2012. Fattening performance, carcass characteristics and
meat quality of Turkish Grey cattle. (PhD thesis, University of
Namik Kemal).

SPSS, 2016. Statistical packages for social sciences for windows: base
system user’s guide, IBM statistics, 25. SPSS Inc., Chicago, IL,
USA.

Safiudo, C., Campo M., Olleta J.L., Joy M., Delfa R., 2007. Evaluation
of carcass and meat quality in cattle and sheep. Methodologies
to Evaluate Meat Quality in Small Ruminants. Wageningen Aca-
demic Publishers, EAAP No:123, The Netherlands.

Sireli, H.S., 2018. Traditional methods and new techniques used to
determine meat quality in carcasses. Dicle University Journal of
Institute of Natural and Applied Science, 7(3), 126-132.

Tagliapietra, F., Simonetto, A., Schiavon, S., 2018. Growth perfor-
mance, carcase characteristics and meat quality of crossbred bulls
and heifers from double-muscled Belgian Blue sires and Brown
Swiss, Simmental and Rendena dams. Italian Journal of Animal
Science, 17(3), 565-573.

TSI, 1987. “Turkish Standards Institute” TS 52737 Butchery Animals-
Rules for Slaughtering and Carcass Preparation, Ankara, Turkey.

TurkStat, 2021. https://www.tarimorman.gov.tr/sgb/Belgeler/SagMe
nuVeriler/HAYGEM.pdf, Accessed 20 May 2021.

@ Springer


https://doi.org/10.3906/vet-1605-111
https://www.tarimorman.gov.tr/sgb/Belgeler/SagMenuVeriler/HAYGEM.pdf
https://www.tarimorman.gov.tr/sgb/Belgeler/SagMenuVeriler/HAYGEM.pdf

380 Page 100f 10

Tropical Animal Health and Production (2021) 53: 380

Ugurlu, M., Ekiz, B., Teke, B., Salman, M., Akdag, F., Kaya, 1., 2017.
Meat quality traits of male Herik lambs raised under an intensive
fattening system. Turkish Journal of Veterinary and Animal Sci-
ences, 41(3), 425-430.

Vieira, C., Cerdefio, A., Mantecéon, A.R., 2005. Effect of diet compo-
sition and slaughter weight on animal performance, carcass and
meat quality, and fatty acid composition in veal calves. Livestock
Production Science, 93 (3), 263-275.

Weglarz, A., 2010. Quality of beef from Polish Holstein-Friesian bulls
as related to weight at slaughter. Annals of Animal Science, 10(4),
467-476.

Yilmaz, O., Akin, O., Metin Yener, S., Ertugrul, M., Wilson, R.T.,
2012. The domestic livestock resources of Turkey: cattle local

@ Springer

breeds and types and their conservation status, Published online
by Cambridge University Press: 18 June 2012, pp. 65-73.
Zawadzki, F., Rivaroli, D.C., Fugita, C.A., Valero. M.V., do Prado,
R.M., Jorge, A.M., do Prado, I.N. 2015. Effect of the body weight
on chemical and fatty acids composition of the longissimus mus-
cle from young bulls. 61* International Congress of Meat Science
and Technology, 23-28" August, Clermont-Ferrand, France.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	Fatty acid profilies and some meat quality traits at different slaughter weights of Brown Swiss bulls
	Abstract
	Introduction
	Materials and methods
	Meat quality traits
	Fatty acid profilies and cholesterol content
	Analysis

	Results
	Discussion
	Meat quality traits
	Fatty acid profilies and cholesterol content

	Conclusion
	References


