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The experiment was conducted to compare the differences in the physical and technological quality of pork meat with different
growth intensity. The pigs were divided in accordance with the average daily gain values as followed: a) the fast-growing group
(R1 >x– AGD + 0.5 SD), b) the medium-fast-growing group (R2 = x– AGD ± 0.5 SD) and c) slow-growing group (R3 <x– AGD - 0.5 SD).
For group of gilts, we found a statistically significant difference (P ≤0.05) in the drip loss value between the fast-growing group
and the medium-growing group and the fast-growing group compared to the slow-growing group of gilts. Between the fastgrowing group and the medium-growing group, as well as between the fast-growing group and the slow-growing group of gilts,
the differences in shear force value were statistically highly significant at the level of P ≤0.01. At the same time, in the colour of meat
in redness (a* value) were found statistically significant differences between groups of barrows according to the growth rate at the
level of P ≤0.05 and between fast and slow-growing gilts at the level of P ≤0.01 and medium and slow-growing gilts at the level of
P ≤0.05. In addition, in the meat yellowness (b*) we also determined a statistically highly significant difference at the level of P ≤0.01
between the fastest-growing group and medium fast-growing barrows and a significant difference at the level of P ≤0.05 between
the fast and slow-growing group of gilts.
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Introduction

The whole fattening period is characterized by a dynamic growth process, while meat production is directly
conditioned by the growth ability of fattening pigs. Growth ability is expressed as the average daily weight gain over
a time period and is primarily affected by genetic basis interactions, nutritional factors, and environmental influences
(Georgsson and Svendsen, 2002; Quiniou et al., 2002; Stupka et al., 2013). In the case of comparison the pork quality
in the context of growth rate, we encounter in professional work the classification of slow, medium and fast growing
pigs (He et al., 2016). While one group of authors (Li, 2015) detects a lower slaughter weight in slow-growing pigs
and thus a lower market value, another group draws attention to the deteriorating quality of pork in fast-growing
pigs (Oksbjerg et al., 2000). There are many studies documenting the influence of genetics, pre-slaughter effects and
nutrition on pork quality indicators, but few scientific studies deal with the influence of growth intensity on physical
quality indicators (Wagner, 2007; Zammerini, et al., 2009; Nissen et al., 2009). Therefore, questions arise as to what
extent the intensity of growth contributes to the technological quality of pork. On the other hand, Wright (2017)
describes changes in growth rates in pig populations as inherent and difficult to change. This author also states that
biological variation exists for a reason. It is the basis of natural and artificial selection and as such is the basis for
genetic improvement of performance traits.
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Material and methods

The basic aim of the study was to determine the differences in evaluated parameters of physical and technological
parameters of pork quality of different fast-growing pigs of the Large White breed. The experiment was conducted in
the Experimental Centre of livestock at the Department of Animal Husbandry, Slovak University of Agriculture in Nitra.
In this experiment, 86 pigs of Large White divided according to the sex, were used. Based on the size of the average
daily gain, the groups were formed within both sexes: a) the group with the fast growth (R1 >x– ADG + 0.5 SD), b) the
medium fast-growing group (R2 = –x ADG ± 0.5 SD) and c) slow-growing group (R3 < –x ADG - 0.5 SD). For each growth
phase, all pigs were fed the same complete balanced feed mixtures.
The actual acidity in the Musculus longissimus thoracis was determined 45 minutes post mortem directly on the carcass
by injecting the Hanna HI 99161 instrument into the muscle between the last and penultimate thoracic vertebra. After
the course of the rigor mortis, during 24 hours of cold storage at a temperature of 4 ˚C, the dissection of carcasses and
sampling was performed for the determination of parameters of physical and technological quality of the meat. The
color of the meat in the Musculus longissimus thoracis was determined from a sample taken during dissection 24 hours
post mortem at the level between the last and penultimate thoracic vertebra in a section perpendicular to the muscle
fibres direction. For the meat color measurement, represented as CIE L* a* b* parameters, was used the CM-2600d
spectrophotometer. In accordance with the Honikel methodology (1998), we determined the drip loss value in
percentage (%). We used a 50 g sample of the longissimus muscle taken during dissection at the level between the
last and penultimate thoracic vertebrae between 24 hours and 48 hours post mortem. Samples of muscle were hung
in special plastic bags in the refrigerator at the temperature of 4–6 °C. The weight loss of water was expressed in %.
The shear force value of pork was determined by the Warner-Bratzler method after 7 days of storage at a temperature
of 4 ±1 °C. Thereafter, samples of meat were heated for 30 minutes to a temperature of 71+/-1 °C. The basic variability,
statistical characteristics and differences between groups were calculated by the SPSS 11 software as analysis of
variance.
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Results and discussion

In the indicator of current acidity in MLT no statistically significant differences between the compared growth groups
of pigs, were found. The effect of growth rate on pork acidity was discussed by Wagner (2007), who documented
higher average pH values in favour of fast-growing pigs. In contrast, Zammerini et al. (2009) noted higher acidity
in the slow-growing group of pigs. Consistent with our results, the effect of growth rate on pH values has not been
demonstrated in the studies of Correa et al. (2006) but also Nissen et al. (2004), Nissen et al. (2009) and Suzuki et al.
(2005). In the group of gilts, we found a statistically significant difference (P ≤0.05) in the drip loss value between
the fast-growing group and the medium-growing group and also the fast-growing group compared to the slowgrowing group of gilts. Furthermore, the fastest-growing gilts also had the highest drip loss (7.61%) compared to
a medium (5.35%) and slow-growing group of gilts (5.78%). The results of our experiment correspond to those of
Wagner (2007), who reported higher values of drip loss value in favor of fast-growing pigs. Contrariwise, Correa et
al. (2006) did not notice the effect of growth rate on drip loss value. The meat toughness analysed by the shear force
indicator was lowest in the fast-growing group of gilts (3.73 kg/cm2) compared to the medium-fast (5.03 kg/cm2) and
the slow-growing group (4.47 kg/cm2). On the contrary, Wagner (2007) in his research stated that slower-growing pigs
were characterized by the lowest values of shear force. In the study of Oksbjerg et al. (2000) and Duan et al. (2018)
the growth rate did not affect the shear force of pork. The color of the meat in the L* parameter expressing the meat
lightness showed no statistically significant differences between the growth groups within individual sexes or in the
whole group of pigs. Confirmation of the correlation between the average daily gain representing the growth rate
and the color of the meat (L* value) was provided by the study of Suzuki et al. (2005). Contrary to Hovenier (1993),
many authors suggest that improving the growth rate increases the meat tenderness and leads to a lighter color,
which according to Wagner (2007) indicates a deterioration in the pork quality. Correa et al. (2006), similarly as in
the presented study, did not show any statistically significant differences in the meat lightness (L*) in the context
of growth rate. In the group of barrows, we found a statistically significant difference in the color of meat in the
a* value between fast-growing pigs with a value of 1.97 compared to the medium-fast group with a value of 6.55 and
a slow-growing pig, for which a value of 6.07 was measured. The statistically significant differences between the
observed groups of barrows were at the level of P ≤0.05. In the group of gilts, similar findings were recorded; a* value
of 2.92 in the fast-growing group, compared to 4.62 in medium-growing gilts and 8.32 in slow-growing gilts. There
was a statistically significant difference between the fast-growing group compared to the medium-growing group at
the level of P ≤0.05 and between the fast-growing and slow-growing group of gilts at the level of P ≤0.01. The results
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obtained in our experiment were confirmed by Nissen et al. (2009) and Quentin et al. (2003) who recorded higher
values of meat redness (a*) in the group of fast-growing pigs. On the other hand, these results were inconsistent
with those reported by Wagner (2007), who measured lower meat redness values in favor for slow-growing pigs.
Similarly, Correa et al. (2006) did not observe the effect of growth intensity on the a* color parameter. In the fastestgrowing group of barrows was measured color parameter b* value of 9.23, while this group shows a statistically
highly significant difference between the medium-fast growing barrows (-0.49) at the level of P ≤0.01 and a significant
difference between slow-growing group of barrows (3.21) at the level P ≤0.05. In the group of gilts, comparable results
were found, while the highest value of b* was measured in the group of fast-growing gilts (5.91) in comparison to
slow-growing gilts (-0.86) and this difference was statistically significant at the level of P ≤0.05. The stated results
were also confirmed by study of Wagner (2007). In contrast, Quentin et al. (2003) documented higher values of b*
color parameter in the slow-growing group compared to the medium and fast-growing group. However, Brocks et
al., Hulsegge and Merkus (1998) as well as Latorre et al. (2008) did not confirm the effect of growth intensity on meat
yellowness at a statistically demonstrable level.
Table 1 The basic statistics of pork quality traits by growth intensity and sex in Large White breed
Traits in MLT

R1

R2

R3

R1

R2

R3

barrows

barrows

barrows

gilts

gilts

gilts

n = 21
–
X ± SD

n = 11
–
X ± SD

n = 12
–
X ± SD

n=9
–
X ± SD

n = 14
–
X ± SD

n = 19
–
X ± SD

pH1 – log molc. (H+)

6.24 ±0.15

6.24 ±0.11

6.27 ±0.09

6.17 ±0.11

Drip loss MLT %

6.34 ±2.69

6.20 ±2.57

5.96 ±2.84

Shear force (WB) (kg/cm)

4.37 ±0.77

4.16 ±1.34

4.23 ±0.84

Colour 24 h CIE L*

58.41 ±1.79

58.20 ±2.08

Colour 24 h CIE a*

1.97 ±4.49a

6.55 ±5.51b

Colour 24 h CIE b*

9.23 ±6.07Aa

-0.49 ±7.71B

Traits in MLT

6.19 ±0.08

6.25 ±0.13

7.61 ±2.89

b

5.35 ±1.76

5.78 ±2.26b

3.73 ±1.13A

5.03 ±0.65B

4.74 ±0.56B

57.55 ±4.24

57.75 ±3.06

56.63 ±1.48

57.70 ±1.10

6.07 ±4.52b

2.92 ±3.10Aa

4.62 ±4.33a

8.32 ±4.36Bb

3.21 ±7.52b

5.91 ±8.97a

1.34 ±7.22

-0.86 ±6.43b

R1

R2

R3

all

all

all

n = 30
–
X ± SD

n = 25
–
X ± SD

n = 31
–
X ± SD

pH1 – log molc. (H+)

6.21 ±0.14

6.20 ±0.09

6.26 ±0.11

Drip loss MLT %

6.72 ±2.76

5.72 ±2.14

5.84 ±2.45

Shear force (WB) (kg/cm)

4.17 ±0.92a

4.64 ±1.08b

4.54 ±0.71

Colour 24 h CIE L*

58.21 ±2.21

57.32 ±1.90

57.64 ±2.99

Colour 24 h CIE a*

2.25 ±4.30A

5.47 ±4.87B

7.44 ±4.48B

Colour 24 h CIE b*

8.23 ±7.07A

0.53 ±7.34B

0.71 ±7.04B

a

A, B – d-fferent letters indicate significant differences between groups at P ≤0.01; a, b – different letters indicate significant differences between
groups at P ≤0.05
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Conclusions

Based on our findings, we could state that we found a higher drip loss value expressed in % in the fast-growing gilts
in comparison to the medium or slow-growing gilts. Concurrently, the meat from fast-growing gilts was more tender
compared to the pork from medium or slow-growing group of pigs. The meat colour parameters indicate that the
fast-growing pigs tend to produce meat with a lower red and higher of green colour intensity. In addition the group
of fast-growing pigs produces meat with a higher yellow and a lower blue colour proportions.
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