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Meat quality of pigs with different genotypes

Summary

This thesis deals with the influence of different genotypes of pigs on quantitative 
and qualitative indicators of pork quality. The literature review defines the term meat, mentions 
the history of pig breeding and meat consumption, describes the muscle structure and chemical 
composition of meat. Finally, some selected properties of meat and factors affecting meat 
quality or the development of meat defects are mentioned.
In the second part of the paper, the data obtained in the experiment were evaluated. Four breeds 
of pigs were used for the purpose of this work, namely the czech white noble, the czech 
landrace, the duroc and the white paternal breed. A total of 40 pigs were included 
in the experiment and were slaughtered at an average weight of 111 kg.

Among the quantitative quality parameters, a statistically significant difference               
(P = 0.002) was observed in this study for the proportion of major fleshy parts.

The carcass quality indicators are divided into three subcategories, namely physical 
characteristics, chemical analysis and muscle fibre analysis. For the physical characteristics 
of carcass value, statistically significant differences were observed for liver colour 
a* (P = <0.001), liver colour b* (P = 0.001), liver colour a* (P = 0.002) and back fat colour 
b* (P = <0.001). A statistically significant difference was also found for the shear thickness 
values for cooked meat (P = 0.012), with the czech landrace meat being the fattest. 
In the chemical analysis, significant differences were observed in the carcass samples 
for nitrogen content (P = 0.019) and ash content (P = 0.013). In the muscle fibre analysis 
of the individual pig breeds, a statistically significant difference (P = 0.038) was found 
for the parameter number of muscle fibres IIX per 1 mm2. A significant difference (P = 0.017) 
was also observed between the breeds for the values of the proportion of type I muscle fibres.

This indicates that the different genotype of pigs has an effect on both quantitative and 
qualitative parameters of carcass value. We can thus confirm the scientific hypothesis 
established for this work. In practice, the data presented in this paper can be used by the breeder 
in selecting the appropriate breed of pigs for pork production.

Keywords: pig, breed, meat quality, meat
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3.1

Sus scrofa domesticus
(Sus scrofa

(Teletchea 2019).   

hodnotu 

& Smital 2001). 
V roce 1973 byl v

2014). V

landrase, duroc, pietrain a hampshire (Fiedler &
V

(Teletchea 2019).   

3.2 Definice masa 

nhauser et al. 1995).

3.3 Maso jako potravina

M
k (Pereira & 
Vicente 2013). Rod Homo
let & . obsahu vysoce biologicky 

(Arshad 2018).

Jako
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Pereira & Vicente 2013; Arshad 2018
k (Cocking et al. 2020).  

V -160 g/den, 
- -

27- (Cocking et al. 2020). V roce 2021 

zkonzum

Graf 1: 

identitu (Chiles & Fitzgerald 2018). 

3.4

V z
a MZe 2022). V

a

nut
-

zdrojem vitaminu B12

(Arshad 
2018).

52%

10%

35%

3%
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3.4.1

jak 200

Pro klasifikaci 
se
je FOM, UFOM 300, 
HGP, IS-D-05 a IS-D-15 (MZe 2022).

Tabulka 1: (MZe 2022)

(%)

S 682 789 35,18

E 1 063 654 54,81

U 159 925 8,24

R 12 358 0,64

O 1 026 0,05

P 176 0,01

   
V

V roce 063
% z

s
(MZe 2022).   

3.5

(Reece 2005).

o
o hladkou svalovinu,
o
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v ova smyslu (Kadlec et al. 2012).

a

a
nebo

pro

Tyto

3.5.1

1- -100 -90 % 
(Lefaucheur 2010)

et al. 1992). 
2 

a proc

se -
-

Z- liniemi (Marvan et al. 1992). 

-Rauch 2012).
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(https://www.kme.zcu.cz/kmet/bio/svstavba.php)
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(Reece 2005). H
mi y
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(Lefaucheur 2010)
a v

a
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se
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(Karlsson et al. 1999). 

IIX (Lefaucheur 2010).     

3.6

70- n, 3 % tuku a 2 % 
i

et al. 2014). 

3.6.1 Voda

-80 % z
sa (Keeton et al. 2014). 

(Reece 

vody v

na transc

(Warner 2017).
V

jako

3.6.2

z 5). mase 

isoleucin, lysin, methionin, 
se 

histidin.
V je okolo 20 (Steinhauser et al. 1995)

k et al. 2014).
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oglobin a myoglobin (Steinhauser et al. 1995).
(Karlsson et al. 1999).

5). 

nitroxymyoglobin, metmyoglobin a methemoglobin (Steinhauser et al. 1995).

(Karlsson et al. 1999).
na

-Bote 2017)

auser et al. 1995). 

(Karlsson et al. 1999)
a keratin. Z

Ten se vyskytuje v

3.6.3 Tuky 

vliv z

. 
Maso,
2012).

a
2012). V

a

16 nebo

olejovou, 

k
(Young et al. 2012).
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ve
et al. 2013).

Tabulka 2: (%) (Ingr 2003)

M Z (%)

41 51

25 35

12 18

2,5 7,8

1 1,5

0,5 1

V -100 miligramy                   

a

3.6.4 Sacharidy 

1,5 % 
Przybylski et al. 2006). 

Glykogen je zdrojem energie ve svalech, s

Post mortem
na k akumulaci 

o 70

V (Young et al. 2012).

3.6.5

3.6.6

ko prvky v popelu masa (Straka & Malota 
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mase 

3.6.7 Vitaminy 

Vitami n: vitami i
ve iny A, D, E, K. Mezi vitaminy 

iny skupiny B a vitamin C.
m mase je zastoupen thiamin 

(vitamin B1), riboflavin (vitamin B2), niacin (vitamin B3) a pyridoxin (vitamin B6) (Young et 
al. 2012 mase je kobalamin (vitamin B12

Naopak (Wood 2017).

zdroje (Young et al. 2012).

3.7 Vlastnosti masa 

3.7.1 pH

7,

v 5,4-5,7.
-Bello et al. 2013). 

je
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3.7.2

na ni vliv mnoho faktor
(Hopkins 2017)

et al. 2012). 

Naopak

,
,

3.7.3 Vaznost

a (Warner 2017)
a
vlastnostem masa, ale t

(Hughes et al. 2014). 
Vaznost masa

a 2012).
rigoru mortis hodnot kolem 7,08 7,3 na hodnoty kolem 

5,4
5,2 (Apple & Yancey 2013). 
a

a

je
soli kolem 5 %.  

a ost masa 
   

3.7.4 Barva

nebo se
(Hughes et al. 2014).
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(Faustman & Suman 2017)
Castigliego et al. 

k 

Na 2+ 3+). 

Fe3+ na Fe2+

a
. (Castigliego et al. 2012). 

obaly s
70- 2

3.8 Definice kvality 

masa (Ryu et al. 2008).

je

U
je

nebo
do
Tato vlastnost je spojena s
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3.9

3.9.1

3.9.1.1 Plemeno

(landrase x yorkshire x duroc). Z hledisk

45min i hodnoty pH24h

pH. U plem
na

Tabulka 3:         
      (Ryu et al. 2008)

berkshire landrase yorkshire
L x Y x D

Typ I 10,69 9,14 8,92 8,13

Typ IIA 9,02 9,40 10,61 12,44

Typ IIB 80,29 81,53 80,47 79,43

mm2 u plemen berkshire, 

u 2 bylo 

2

2

2
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Tabulka 4: 1 mm2 u plemen berkshire, duroc, 
      landrase a yorkshire (Lee et al. 2012)  

2 berkshire duroc landrase yorkshire

Typ I 20 20 22 23

Typ IIA 34 30 27 31

Typ IIB 194 170 177 173

celkem
248 220 227 227

Li et al. (2013

U plemene 

maso plemene duroc by
(viz Tabulka 5)

Tabulka 5:
      (Li et al. 2013)

Vlastnosti masa duroc landrase yorkshire

5, ,16 5, ,08 5, ,10

Hmotnost JUT (kg) 82, ,86 81, ,08 75, ,52

14, ,14 13, ,98 10, ,45

5) 2, ,90 2, ,93 1, ,60

3, ,62 2, ,20 2,10 ,89

L* 47, ,33 51, ,18 47, ,86

a* 4, ,35 3, ,85 3, ,06

b* 12, ,53 12, ,54 11, ,53

Obsah vody (%) 70, ,02 72, ,39 72, ,40

Choi et al. (2016)

barv
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do 48
Na ve (viz Tabulka 6).

Tabulka 6:
       

Vlastnosti masa duroc landrace yorkshire L x Y x D

Myoglobin (mg/100 g)

5)

2, ,97 1, ,40 1, ,66 1, ,03

L* 57, ,29 53, ,05 56, ,67 57, ,79

a* 7, ,92 5, ,00 6, ,05 5, ,35

b* 10, ,28 8, ,40 9, ,66 9, ,62

Vlhkost (%)

46,76

- kyselin (viz Tabulka 7). 

Tabulka 7: tuku plemen duroc, landrase, yorkshire 
       

(%)
duroc landrase yorkshire L x Y x D

PUFA (n-3)

PUFA (n-6)

bylo

e 
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B

ost, 

3.9.1.2 Gen RYR1

Gen 
2+

na excitaci a kontrakci svalu (Zhou et al. 2007)
k 2+ 2+

ze
(Salas & Mingala 2017). 

yp nn) s

bez

(Polozyuk et al. 2021)
s genotypem NN a s heterozy (2019)

a krvi. Maso Nn prasat post mortem
objevovala vada PSE. 

3.9.1.3 Gen RN

s (Salas & Mingala 2017)
o 70 (Apple & Yancey 2013)

(Salas & 
Mingala 2017). 

V edem 
k (Salas & Mingala 
2017)

(Apple & Yancey 2013).   

3.9.1.4

U prasat se k p (Katina 
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je
2015).

andek-Potokar et al. 
2015).

s andek-

et al. 2017).

3.9.1.5

vlastnosti a kvalitu masa.

s

a

U
ve

3.9.2

i v

3.9.2.1

se
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al. 2009).

a
se

Bylo
dietou. 

Po
po 7 a 28

. Naopak skupiny. 
. Maso 

do Silybum marianum 
L.
Maso
pH, struktura a schopnost za
V mase , 6 % . 

tato
nebo 
Semena

Z stud

vzniku vad masa. Tomut
ve

Askorb
Z tohoto
poziti
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3.10 Vady masa 

3.10.1 PSE

, soft and 

y (Adzitey & Huda 
2011).

u

je

2 2 (Gregory 2008). 

na

a
a v

uprav

vlivem 
(Salas & Mingala 2017).

3.10.2 Hampshire efekt

Salas & Mingala 2017

(Apple & Yancey 2013; Salas & Mingala 2017).   
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3.10.3 DFD

Zkratka DFD zna , firm and 
maso.

svalech 

Maso
6,2 a 009).

-Osti 2019).

3.10.4 RSE a PFN

(Faucitano et al. 2010).
-

a postihuje zhruba 50 % z

(Cheah et al. 1998). 

m. longissimus dorsi
- -

a (Faucitano et al. 2010). 

3.10.5

pod 10 rigoru mortis
(Pipek 2017).

rigoru 
mortis rigoru 
mortis

nastane rigor mortis
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4

4.1

krmeny ad libitum

4.1.1

s lemenem. V

v (Sambraus 2006).

plemene je d 56 % 
(Sambraus 2006).  

5).

            
              

(https://www.energyshobby.cz/materska-plemena-prasat/)
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4.1.2

(Sambraus 2006).

V 58 % s obsahem 
(Sambraus 2006).

            
               

(https://www.energyshobby.cz/materska-plemena-prasat/)

4.1.3 Duroc

Plemeno duroc vzniklo v

(Sambraus 
2006).  Prasata plemene duroc jsou v prasat 

a
Ucho je

-

  
asi 57 % (Sambraus 2006).       
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Duroc 

(https://garden-cs.desigusxpro.com/svini/poroda-dyurok.html)  

4.1.4

2005). Toto plemeno vzniklo v 90. letech 2
prasat z

(Sambraus 2006).  

60 % s
(Sambraus 2006).

4.2

a plemen prasat.  

4.2.1

Z
, 
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4.2.2

4.2.2.1

hodnoty pH 
post mortem pH 330i/set, WTW, Weilheim, 

post mortem
post mortem. 

Po post mortem 
(CM-2500d, Minolta, 

Osaka, Japonsko). K vyhodnoce

-
- (Young 

et al. 2012).

-

t (Apple & Yancey 2013).   

4.2.2.2

V

po 

se
do
vlhkosti (Young et al. 2012).

Obsah tuku v

a
se

vzorku (Young et al. 2012).
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za
se

-Plaza et al. 2013).
Obsah popelovin v

a po

4.2.2.3

2 2

2 2

ken na 1 mm2

m. longissimus lumborum et thoracis 24 hodin post 
mortem. v 2-

-
kryostatu (Leica CM1850, 

-
barveny. Nakonec byly p

S-Elements AR 3.2 
republika). 

4.3

(Statistical 

P
P je v
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5

V

5.1.1

plemen prasat. 
P

       
(56,46 %). ene duroc 
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Tabulka 8: 

Ukazatel

Plemeno

P-hodnota

D Bo

Hmotnost JUT 
(kg)

0,198

Hmotnost JUT-
0,337

Hmotnost JUT-
0,106

(%)
0,385

Hmotnost 

(kg)

0,199

(%)
52,88bc 50,70bc 51,41b 56,46a 0,002

celkem 
(maso+kost+tuk)

0,895

celkem 
(maso+kost+tuk)

0,403

Hmotnost 

(maso+kost+tuk)
0,971

Hmotnost plece 
celkem 
(maso+kost+tuk)

0,202

s   
P 2
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5.1.2

5.1.2.1

V ohledem na 
prasat.

ba            
(P P 
tuku (P P

P

partii ny hodnoty 4,65 mS a 
mS                  

(2,47 %). 
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Tabulka 9: 

Ukazatel

Plemeno

P-hodnota

D Bo

-
0,301

-
0,216

0,548

0,423

0,191

0,819

0,956

0,448

B
-1,19a -2,21b -0,38a -2,28b <0,001

b* 
8,67ab 7,23b 9,83a 7,72b 0,001

L* 
0,373

B a* 
-0,01b -0,41a 0,11b -0,21ab 0,002

B b* 
8,05a 6,76b 8,53a 8,26a <0,001

maso-
0,485

maso-
45,95b 57,77a 43,94b 53,84ab 0,012

se; D = duroc; P
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5.1.2.2

V

P
obsahu popelovin (P 

maso z

Tabulka 10: 

se; D = duroc; P
% = procento

Ukazatel

Plemeno

P-hodnota

D Bo

0,915

Obsah vody (%) 0,915

Obsah tuku (%) 0,931

0,019

Obsah popelovin (%) 0,013



32

5.1.2.3

P = 0,038
2 2

2 bylo 
P

mm2

2

(19,69). Na 1 mm2

2
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Tabulka 11: 

Ukazatel

Plemeno

P-hodnota

D Bo

P
1 mm2 0,212

P
1 mm2 0,118

P
1 mm2 39,08b 51,28b 19,69b 98,35a 0,038

1 mm2 0,934

P
na 1 mm2 0,655

P (%) 11,74b 16,61a 16,40a 17,02a 0,017

P (%) 0,229

P (%) 0,061

P (%) 0,141

P                   
mm2
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6

Dle 

P = 0,002). S

naopak Zhang

t

v

Obsah vody v

v

u

s

od oupeno 
v mase plemene duroc. V

Lee et al. (2012). V
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typu I. Statisticky 2, 

2
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7

ene byla 56,46 %. To je o 

Z
Z

plem

Z

a 

maso s

typu IIX na 1 mm2 2

1
2.

u 
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