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ABSTRACT

The performed experiments allowed determining to what extent meat electrical conductivity measured at two time
intervals (EC,,and EC, ) may affect significantly the selected pork meat quality parameters. The experimental material
comprised 75 carcasses, of which 32 were carcasses derived from hogs of line 990 and 43 were carcasses of Danish
hybrid hogs [(L x Y) x Du]. The following parameters were investigated: electrical conductivity (EC,, and EC,,),
thermal drip and water holding capacity content as well as meat texture (tenderness and juiciness). After the assessment
of meat electrical conductivity, the obtained results were divided into three groups taking into consideration differences
in their values: EC,: up to 3.50 mS/cm; from 3.51 — 5.00 mS/cm; > 5.00 mS/cm, and EC,, measurement: up to 4.99
mS/cm; from 5.00 — 8.00 mS/cm; > 8.00 mS/cm. It is clear from the performed investigations that measurements
of meat electrical conductivity carried out 24 h after the slaughter of animals, in comparison with the measurements
taken 90 after slaughter, was correlated with the examined meat parameters higher degree.

KEY WORDS: electrical conductivity, pork meat quality

STRESZCZENIE

W pracy oceniano, w jakim stopniu przewodno$¢ elektryczna migsa, mierzona w dwoch przedziatach czasowych (EC, .
i EC,, ), ma istotny wptyw na wybrane wyrdzniki jakosci migsa wieprzowego. Materiat doswiadczalny stanowito 75
tusz, w tym: 32 tusze wieprzkow $win linii 990 i 43 tusze wieprzkéw mieszancow $win dunskich [L x Y) x Dul].
Ocenie poddano nastgpujace parametry: przewodno$¢ elektryczna (EC,. i EC,,)), wyciek termiczny i wodochtonno$¢
(WHC) oraz teksturg migsa (krucho$¢ i soczystosc). Nastgpnie uzyskane wyniki podzielono umownie na 3 grupy, w
zaleznosci od wartosci przewodnosci elektrycznej (EC,,.: do 3,50 mS/cm; 3,51 — 5,00 mS/cm; > 5,00 mS/cm i EC ,:
do 4,99 mS/cm; 5,00 — 8,00 mS/cm; > 8,00 mS/cm). Z przeprowadzonych badan wynika, ze pomiar przewodnos$ci
elektrycznej migsa wykonywany w 24h, w poréwnaniu do jej pomiarow w 90’ po uboju tucznikow, byt w wyzszym
stopniu skorelowany z ocenianymi parametrami migsa.

Stowa kluczowe: przewodno$c¢ elekiryczna, jakos¢ miesa wieprzowego

JOUWRNAL

Volume 11 (2010) No. 1 (105-112) 105



Grazyna CZYZAK-RUNOWSKA, Andrzej LYCZYNSKI, Edward POSPIECH, Maria KOCWIN-PODSIADLA,
Janusz WOJTCZAK, Ewa RZOSINSKA, Beata MIKOLAJCZAK, Bozena GRZES, Ewa IWANSKA, Elzbieta
KRZECIO, Halina SIECZKOWSKA, Katarzyna ANTOSIK

STRESZCZENIE SZCZEGOLOWE

Wpracyustalanowjakimstopniuprzewodnosécelektryczna
migsa, mierzona w dwoch przedziatach czasowych
(EC,, i EC,,)), jest powiazana z wybranymi wyrdzniki
jakosci migsa wieprzowego. Material doswiadczalny
stanowito 75 tusz, w tym: 32 tusze wieprzkow §win linii
990 i 43 tusze wieprzkéw mieszancow $win dunskich
[L x Y) x Du]. Ocenie poddano nastgpujace parametry:
przewodnos¢ elektryczna  (EC,, i EC,,), wyciek
termiczny i wodochtonno$¢ (WHC) oraz teksture migsa
(krucho$¢ 1 soczystos¢). Po pomiarze przewodnosci
elektrycznej uzyskane wyniki podzielono umownie
na 3 grupy w zalezno$ci od wartosci, a mianowicie: w
przypadku EC, : do 3,50 mS/em; 3,51 — 5,00 mS/cm;
> 5,00 mS/cm, natomiast przy pomiarze EC,, : do 4,99
mS/cm; 5,00 — 8,00 mS/cm; > 8,00 mS/cm. Stwierdzono,
ze wigkszej wartosci przewodno$ci elektrycznej,
mierzonej 90’ po uboju zwierzat, towarzyszyt jedynie
statystycznie istotnie wyzszy wyciek termiczny.
Natomiast pomiar przewodnosci elektrycznej migsa
wykonywany 24h po uboju zwierzat, w 3 przedziatach ich
wartos$ci, byt zwiazany z nizsza wodochtonnoscia oraz
pogorszeniem soczystosci migsa. Przedstawione wartos$ci
wspotczynnikdw korelacji Pearsona, migdzy ocenianymi
cechami jako$ci migsa wykazaty statystycznie wysoko
istotne zalezno$ci miedzy kruchoscia i soczystoscia
migsa (rp = 0,748**); miedzy WHC a soczysto$cia migsa
(rp =- 0,681**); migdzy wyciekiem termicznym a WHC
(rp = 0,555**); wyciekiem termicznym

a kruchoscia (rp = - 0,418*%*) i soczysto§cia migsa
(rp = - 0,406**) oraz migdzy WHC a kruchoscia (rp
=-0,451%*%) 1 soczystoscia migsa (rp = - 0,681*%*).
Z przeprowadzonych badan wynika, ze pomiar
przewodnosci elektrycznej migsa wykonywany w 24h, w
poréwnaniu do jej pomiarow w 90’ po uboju tucznikdw,

byl w wyzszym stopniu skorelowany z ocenianymi

parametrami migsa.

INTRODUCTION

Pork meat quality depends, primarily, on genetic and
environmental factors as well as on interactions taking
place between them [9], [11], [15], [19], [20]. Increased
meatiness of fatteners in Poland observed in recent
years is one of the causes contributing to meat quality
deterioration [3], [7], [9], [10], [13]. Analysing meat
quality assessment indicators, it can be said that electrical
conductivity is considered by many researchers as a
good indicator and, at the same time, one that can be
easily used in practice on the slaughter line [1], [3], [5],
[12], [17], [18]. Meat quality as assessed by consumers
plays an increasingly important role, hence, continuous
attempts are made to find and implement in practice
simple methods of meat quality evaluation already on the
slaughter line.

The aim of this study was to determine to what extent
meat electrical conductivity measured at two time
intervals (EC,,and EC,, ) is connected with technological
parameters and pork meat texture.

MATERIAL AND METHODS

The experimental material comprised 75 carcasses, of
which 32 were carcasses derived from hogs of line 990
and 43 were carcasses of Danish hybrid hogs [(L x Y) x
Du]. The experimental animals were kept in controlled
environmental conditions. When the animals reached the
final body weight of about 105 kg, they were slaughtered
at one slaughter house in accordance with technological
standards adopted in meat processing plants. Meat
quality was assessed in the longissimus lumborum

Table 1. Characteristics of analysed meat quality traits for the entire population of slaughtered fatteners
Tabela 1. Charakterystyka analizowanych cech jakosci migsa dla catej populacji ubitych tucznikow

Analysed parameters

Statistical parameters

Analizowane parametry

Parametry statystyczne

n X sd cv
ECygp (mS/cm) 75 4.90 3.48 70.99
ECosn (mS/cm) 75 5.34 2.23 41.78
Thermal drip (%)
Wyciek termiczny (%) 75 26.86 291 10.83
Water holding capacity (%)
WHC (%) 75 35.79 4.73 13.21
Tenderness (points)
Kruchos¢ (punkty) 75 6.20 1.12 18.04
Juiciness (points)
Soczystosé (punkty) 75 6.57 1.63 24.77
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muscle in its lumbar part, on the basis of measurements
of electrical conductivity measured twice (EC,, and
EC,, ), technological parameters (thermal drip and water
holding capacity) as well as meat consumers’ parameters
(tenderness and juiciness). Electrical conductivity (EC,,.
and EC, ) was determined using an LF-STAR apparatus
(Matthéus), the thermal drip — by Janicki and Walczak
method [21] and water holding capacity (WHC) by Grau
and Hamm method [8] in the modification proposed
by Pohja and Ninivaara [14]. Meat sensory evaluation
(tenderness and juiciness) was carried out in a 10 point
scale according to Barylko-Pikielna [2]. Samples for
investigations of technological parameters (thermal
drip and water holding capacity) as well as meat texture
(tenderness and juiciness) were taken after 24 carcass
chilling from left half-carcasses behind the last thoracic
vertebra in lumbar direction. Next, they were packed
into foil bags and transferred in cold store conditions
to the Laboratory of Meat Quality Assessment which
belongs to the Department of Raw Materials of Animal
Origin where meat drips and texture were assayed. After
the assessment of meat electrical conductivity on the
slaughter line, depending on the time of measurement,
after 90 minutes or 24 hours, the obtained results were
divided conventionally into three groups taking into
consideration differences in their values, in the case of
EC,,: up to 3.50 mS/cm; from 3.51 — 5.00 mS/cm; > 5.00

mS/cm, whereas in the case of EC,,, measurement: up to
4.99 mS/cm; from 5.00 — 8.00 mS/cm; > 8.00 mS/cm.
All the measurements were conducted on the left half-
carcass. The obtained results were subjected to statistical
analysis (STATISTICA 7.2 program) using for this
purpose two-factorial analysis of variance taking into
account genotype effect. Moreover, Pearson’s correlation
coefficients were calculated between measurements
of electrical conductivity measured two times (EC,,
and EC,,) and the assessed parameters of meat quality
traits.

RESULTS AND DISCUSSION

Table 1 presents values of the analysed meat quality
traits for the entire population of slaughtered fatteners,

whereas Table 2 shows statistical values (¥ , sd, cv) of
the evaluated quality traits in three value intervals of
meat electrical conductivity measured 90 after slaughter.
It was found that increased electrical conductivity
measured 90 minutes after the slaughter of experimental
animals was associated statistically significantly with
higher meat electrical conductivity measured 24 hours
after slaughter and higher thermal drip. On the other

hand, Table 3 presents statistical values (f ,sd, cv) of the
evaluated quality traits in three value intervals of meat

Table 4. Pearson’s correlation coefficients between electrical conductivity measured 90” and 24 h after slaughter
of animals and technological parameters and meat texture
Table 4. Wspotczynniki korelacji Pearsona migdzy przewodnoscia elektryczng mierzona 90’ i 24h po uboju
zwierzat a wyrdznikami technologicznymi i teksturg migsa

Thermal drip

Water holding

P Y termiczny WHC Y
i *ok *k _ _ sk
ECyq: (mS/cm) i 0.798 0.368 0.361 0.1852 0.348
ECyp (mS/cm) - - 0.290%* 0.344** -0.1173 -0.361%*
Thermal drip (%) - - - 0.555%* -0.418** - 0.406%**
Wyciek termiczny (%)
Water holding capacity (%) - - - - -0.451** - 0.681%*
WHC (%)
Tenderness (points) - - - - - 0.748**
Kruchos$¢ (punkty)
*Correlation significant at P < 0.05, ** correlation significant at P < 0.01.
*Wspolczynniki korelacji statystycznie istotne przy P < 0.05, ** Wspolczynniki korelacji statystycznie istotne przy P <0.01
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electrical conductivity measured 24 hours after slaughter.
Increased values of meat electrical conductivity measured
24 hours after the slaughter of animals were associated
with increased conductivity measured 90’ after slaughter,
lowered WHC and deteriorated significantly meat
juiciness. Table 4 presents values of Pearson’s simple
correlation coefficients between electrical conductivity
(EC,, and EC,,,) and the assessed parameters of meat
quality traits as well as between individual quality traits.
The highest, statistically highly significant, values of
Pearson’s simple correlation coefficients were found
between meat electrical conductivities measured 90’
and 24 h after slaughter (rp = 0.798**); between meat
tenderness and juiciness (rp = 0.748**); between WHC

and meat juiciness (rp = - 0.681*%); between thermal
drip and WHC (rp = 0.555%%*); between thermal drip
and tenderness (rp = - 0.418**) and meat juiciness (rp

=-0.406**). Considerably lower, albeit still statistically
highly significant or significant correlations at the level
of P <0.05, were found between meat tenderness and its
electrical conductivity measured both 90’ and 24 hours
after the slaughter of animals.

The obtained values of the analysed meat quality traits
fall within the interval of magnitude reported by other
researchers [1], [9], [11], [12], [16], [17]. The obtained
research results, on the one hand, confirm that the
classification of pork meat quality proposed by Borzuta
and Pospiech [4], [15] was correct and, on the other, show
that meat electrical conductivity measured 24 hours after
slaughter can be utilised for rapid diagnosis of pork meat
quality on the slaughter line as corroborated, among others
[11, [3], [5], [6], [10], [12], [17], [18]. Increased meat
electrical conductivity 24 h after slaughter above the value
of 8 mS/cm recorded in the discussed investigations was
associated with a distinct deterioration of technological
parameters and meat texture. Therefore, it can be said that
it is a more distinct indicator for the assessment of meat
quality than the measurement of electrical conductivity
taken 90’ after slaughter. This result is in keeping with
the above quoted literature enclosed in this part of the
paper.

Meat electrical conductivity carried out 24 hours after
the slaughter of fatteners can be utilised in practice to
diagnose meat quality on the slaughter line.
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