2016

N P ) Tom 10
auka I rzyroda Iechnologle Zeszyt 4

#46
ISSN 1897-7820 http://www.npt.up-poznan.net DOI: http://dx.doi.org/10.17306/].NPT.2016.4.46

Dziat: Nauki o Zywnosci i Zywieniu
Copyright © Wydawnictwo Uniwersytetu Przyrodniczego w Poznaniu

MARIA BOCIAN!, WOJCIECH KAPELANSKI!, MARTA ADAMOWICZ?, HANNA JANKOWIAK!,
ALEKSANDRA CEBULSKA!, AGNIESZKA GIMINSKA', ANNA MOKNKO?

"Department of Pig Breeding and Horses
UTP University of Science and Technology in Bydgoszcz
2Kuyavian-Pomeranian Agricultural Advisory Centre in Minikowo

INFLUENCE OF NUTRITION OF PIGS
WITH LEGUME-ENRICHED MIXTURES
ON THE QUALITY OF PORK

WPLYW ZYWIENIA SWIN MIESZANKA Z UDZIALEM
ROSLIN STRACZKOWYCH NA JAKOSC MIESA WIEPRZOWEGO

Summary

Background. More restrictive requirements concerning food production safety will bring about
the process of withdrawing GM plants, including soya, from animal feed mixtures starting in
2017. At present, imported extracted soya meal is the base to make complete-portion mixtures
used in pig feed. The soybean meal will have to be replaced by legumes produced in Poland. The
aim of the research was a comparison of meat quality coming from pigs fed on complete-portion
mixtures on the base of soya meal and complete-portion mixtures with an addition of pea and
with an addition of lupine.

Material and methods. Meat of 32 crossbred fatteners (plw x pl) was tested. Half of them were
fed a soya-share diet (K) and the other (D) a 20-38.5% pea and lupine share diet. In the longissi-
mus lumborum muscle the pHss and pHash values and basic chemical composition were determ-
ined, as well as technological properties of the meat. The colour of the meat was also analysed
with Minolta CR 310 apparatus, as well as sensorially, while its marbling and firmness were
tested only sensorially.

Results. The assessed meat from both groups, i.e. control (K) and experimental (D), displayed
good technological and sensorial properties and colour parameters. Moreover, the meat was ten-
der with a beneficial protein and intramuscular fat content.

Conclusion. No negative influence on obtaining good quality meat without any significant differ-
entiation in its parameters was observed from substituting soybean meal for legume seeds in feed
mixture.
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Introduction

Pork meat quality depends on genetic and environmental factors. Animal feeding is
important as much as other factors. At present, imported soya meal is the base to make
complete-portion mixtures used in pig feed. The exported soybean meal will have to be
replaced by protein of legumes produced in Poland. There will be a ban on introducing
fodders originating from genetically modified plants onto the Polish market starting
from January 1, 2017. An alternative to the imported soya may be the Polish protein
source i.e. leguminous plants seeds: pea, faba bean, lupine or rape extracted meal
(Rutkowski et al., 2014). Pork meat quality includes numerous aspects, e.g.: health
safety, nutritious value, its technological properties, as well as sensorial characteristics.
Yet, a distinguishing mark of both technological and consumption quality of meat is its
colour which directly influences the purchasing decision of a customer (Bocian et al.,
2015; Pospiech, 2016). Pork consumers pay attention not only to the quality of meat but
also, more and more frequently, concentrate themselves on limiting their consumption
of genetically modified plants mixture-fed pigs meat (Pospiech, 2016). Research on the
problem of fatteners fed a feed mixture with a differentiated share of legumes indicates
obtaining a good quality meat without a meaningful differentiation in its parameters
(Chrenkové et al., 2011; Hanczakowska and Swiatkiewicz, 2014; Kim et al., 2010;
Mordenti et al., 2012; Sokot et al., 2001; Zraly et al., 2006).

The aim of the research was a description of the influence on pork quality of soyben
meal substitution for leguminous plants seeds in pig diet.

Material and methods

Meat from 32 crossbred F; (plw x pl) fatteners was tested.

Differentiated feeding was applied to pigs during fattening: the control group (K)
was fed with no limits with complete-portion fodder prepared on the base of soya oil
meal, whereas fatteners from the experimental group (D) were fed a mixture with
a share of legumes, in agreement with the norms for pigs feeding (Grela and Skomial,
eds., 2015).

The protein component in prepared experimental mixtures consisted of: 20% pea,
37.6% lupin (fattening stage 1), and 38.5% pea and 20% lupin (fattening stage II). Each
group consisted of 16 fatteners, 50% gilts and 50% hogs.

Fattening was completed at body mass approx. 105-120 kg. After the fattening had
been completed, the animals were transported to a 10 km distant slaughter house. The
slaughter was carried out between April-September, 2015.

Stunning of animals was conducted by help of Letterschmidt-Weinberger’s forceps,
according to the standards and regulations in force.

Assessment of meat quality was carried out on samples of longissimus lumborum
muscle taken from carcasses selected 24 h after the slaughter. Measurements of acidity
were conducted twice in the longissimus lumborum muscle: after 45 min (pHss) and 48 h
(pHagn) after the slaughter, applying CP-401 pH-meter produced by Elmetron company
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and equipped with a bodkin electrode. The apparatus was calibrated using the Elmet-
ron’s buffer of pH 7.0 and pH 4.0.

Assessment of water holding capacity was performed applying the method accord-
ing to Grau and Hamm (1952) in Pohja and Niinivaara’s (1957) modification. A sample
of comminuted meat of 300 g mass was placed on blotting paper of Whatman 1 type,
next it was situated between two glass plates and subjected to an even load of 2 kg for
5 min.

The percentage of free water in meat was assessed from the size of the drip surface,
assuming that 1 cm? of the drip corresponded to 10 mg of water. A smaller drip surface
(free water quantity) indicates a higher meat water holding capacity.

Free drip of meat juice in the course of 48 h of storage was made according to
Honikel (1987) on slices 2.5 c¢m thick including peri- and epimysium. The sample was
placed in a plastic foil bag and weighed. The lower part of the bag was perforated in
a few places to make the muscle juice flow out. Next, the sample was placed in another
bag, and hung in the manner preventing the flowing out juice from contact with the
meat sample.

The samples were stored in the hanging position at 2—4°C, for 48 h. The samples
were weighed again after that time. The value of free drip of juice from the meat was
then assessed on the basis of the difference of the mass before storing and after 48 h
storing.

The value of the thermal drip was assessed 48 h after the slaughter applying
Walczak’s (1959) method. A sample of comminuted meat (20 g) was placed in hygro-
scopic gauze and warmed up in water bath at 85°C, for 10 min. The sample was
weighed, after it had been taken out, cooled down to 4°C and the gauze removed.

Its percentage loss was assessed from the difference of the meat mass before heat
processing and after it. The meat tenderness of cooked meat was estimated using IN-
STRON 3342 apparatus with Warner-Bratzler shear force equipment countershaft, fol-
lowing the methodology given by Szalata et al. (1999).

A meat sample of approx. 120 g was heated in water bath till the moment 70°C tem-
perature was reached in its interior. Heat processing was conducted in NaCl solution, at
0.85% concentration.

Afterwards, muscle fibre direction-wise, matchsticks 10 mm x 10 mm were cut out
which were then subjected to cutting perpendicularly to their direction. The results were
read as maximum shear force, expressed in newtons per 1 cm.

The analysis of the chemical composition of meat i.e.: water, total protein, and in-
tramuscular fat, was carried out in compliance with the norms (PN-A-82109:2010,
2010), applying the method of transmissional spectrophotometry in near infrared radi-
ation (NIT), using artificial neural networks calibration by help of FoodScan apparatus
produced by FOSS company.

The following were assessed visually on a 120 g slice of meat: colour intensity ac-
cording to 6-degree scale (PN-ISO 4121:1998, 1998): 1 point — very light colour meat,
6 points — dark-purple meat; degree of marbling by help of Canadian and American
patterns in 10-degree scale (NPB, 2000): 1 point — meat without double muscling, 10
points — meaningful marbling; firmness — meat toughness in 7-degree scale (PN-ISO
4121:1998, 1998): 1 — very tough, 7 — very soft.
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The meat colour was also measured on a raw meat slice, 48 h after slaughter, by help
of photo colorimeter Minolta CR 310 (Konica Minolta, Japan): of 50 mm in diameter of
the measuring port. The standardization of the apparatus was carried out applying
a white Minolta CR 310 model plate of Y = 92.80, x = 0.3175 and y = 0.3333 coordinates.

The colour parameters were described in the CIE L*a*b* system (L* — lightness,
a* — participation of red, b* — participation of yellow) (CIE, 1986), applying D65 illu-
minate and standard observer 2°. Colour saturation (parameter C*), as well as colour
shade (4° — hue angle) were estimated according to the formula given by Beattic et al.
(1999) and Brewer et al. (2001):

C*=(a*) +(b*), h° = (tan™ b¥/a*)

The obtained results were statistically computed, estimating the arithmetic mean and
standard deviation for each of the characteristics. The significance of differences be-
tween the data of groups K and D was verified using t Student’s test. Statistica 8 PL
program was applied for the calculations (STATISTICA..., 2008).

Results and discussion

Characteristics of technological suitability of meat depending upon the applied mix-
ture in pigs feeding are presented in Table 1. No significant differentiation of the invest-
igated features between the groups was found. The meat acidity, water holding capacity
and free juice drip were normal.

Table 1. Characteristics of the technological suitability of meat
Tabela 1. Charakterystyka przydatnosci technologicznej migsa

Trait K D
Cecha Control group Experimental group
Grupa kontrolna Grupa doswiadczalna
1 2 3

pHus 6.31 £0.05 6.32 £0.04
pHasn 5.40 £0.05 5.43 £0.08
Water holding capacity (% of free water) 20.13 £3.86 20.64 £1.96
Wodochtonno$¢ (% wody wolnej)
Free juice drip (%) 4.60 £1.06 4.34+1.90
Swobodny wyciek soku (%)
Thermal drip (%) 20.50 £3.22 21.91 £2.68
Wyciek termiczny (%)
Shear force (N/cm) 40.43 £9.36 41.75£10.22
Krucho$¢ (N/cm)
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Table 1 — cont. / Tabela 1 — cd.

1 2 3

Chemical composition of meat
Sktad chemiczny migsa

Water content (%) 73.11 £0.70 73.27+0.3
Zawarto$¢ wody (%)

Total protein content (%) 23.47 £0.66 23.46 £0.79
Zawarto$¢ bialka ogolnego (%)

Intramuscular fat content (%) 2.44 £1.07 2.27+0.86
Zawarto$¢ thuszczu $rodmigsniowego (%)

Moreover, the meat was tender with a proper share of nutritious components i.e. pro-
tein and intramuscular fat. Chrenkova et al. (2011), while applying 30% pea mixture to
pigs feeding did not show any differentiation in meat quality characteristics: pHas, free
juice drip, tenderness, nor in the chemical composition (water, protein and fat).

Zraly et al. (2006) applying a 10% lupin addition in pig diet, obtained a lower total
protein content (21.97%) compared to the results of the below test. Yet, the authors
proved a favourable effect of the applied 10% lupin addition on both tenderness and
flavour.

The research of Mordenti et al. (2012) also showed a lower percentage of protein
(21.27%) in meat of pigs fed with protein substitute (pea) than in those fed with extrac-
ted soya meal.

The results of the sensorial meat assessment, as well as colour parameters are in-
cluded in Table 2. The assessed meat samples were light red, showed minimal marbling
and very good firmness. No significant changes in the colour of meat L* a* b* were
observed, nor in the saturation C* and colour shade /° between the two groups.

The obtained values were typical for normal quality meat (Bocian et al., 2015; Warriss
et al., 2006). Similar observations were delivered by other researchers (Chrenkova et al.,
2011; Hanczakowska and Swiqtkiewicz, 2014; Mordenti et al., 2012). The experiment

Table 2. Results of sensorial analysis of meat and colour parameters
Tabela 2. Wyniki oceny sensorycznej migsa oraz parametry barwy

Trait K D
Cecha Control group Experimental group
Grupa kontrolna Grupa doswiadczalna
1 2 3
Visual colour intensity (1-6 scale) 3.44 +£0.39 3.3540.27
Intensywno$¢ barwy (skala 1-6)
Marbling (1-10 scale) 2.61 +£0.52 2.32+0.47
Marmurkowatos$¢ (skala 1-10)
Firmness (1-7 scale) 4.43 +0.53 4.45 +0.64
Jedrnos¢ (skala 1-7)
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Table 2 — cont. / Tabela 2 — cd.

1 2 3
Colour parameters
Parametry barwy
L* — lightness — jasno$¢ 54.63 £1.70 54.46 £1.43
a* —redness — udziat barwy czerwonej 15.47 £0.73 15.17£0.71
b* — yellowness — udziat barwy z6ltej 3.06 £0.56 2.8140.79
C* — chroma — nasycenie 15.79 £1.06 15.44 +£0.71
h°—hue angle — ton barwy 11.21 £1.79 10.52 £2.90

carried out by Stein et al. (2006) proved a favourable impact of the mixture with 66%
share of pea, applied at the end of fattening. The obtained colour was darker and more
desirable, and the juice drip from meat was decreased. No negative influence was
shown by Mordenti et al. (2012) on the meat colour (saturation and shade), when substi-
tuting extracted soya meal by leguminous plants seeds protein e.g. pea.

Conclusions

No negative impact of feeding pigs with a complete fodder mixture with a share of
leguminous plants seeds on forming meat quality characteristics has been proved in the
work. It is concluded that leguminous plants seeds in pig diet may successfully replace
extracted soya meal without any negative influence on meat characteristics, which has
been confirmed by the carried out investigations.
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WPLYW ZYWIENIA SWIN MIESZANKA Z UDZIALEM
ROSLIN STRACZKOWYCH NA JAKOSC MIESA WIEPRZOWEGO

Streszczenie

Wstep. Wzrost wymogow w zakresie bezpieczenstwa zywnosci przyczynia si¢ do wycofania
z zywienia zwierzat od 2017 roku pasz sporzadzonych z roslin genetycznie modyfikowanych,
w tym z soi. Obecnie w zywieniu $§win stosuje si¢ mieszanki petnoporcjowe sporzadzane na bazie
importowanej poekstrakcyjnej $ruty sojowej, ktoéra nalezy zastapi¢ nasionami straczkowymi
produkowanymi w kraju. Celem badan byto poréwnanie jakosci migsa §win zywionych mieszan-
kami pelnoporcjowymi na bazie $ruty sojowej i mieszankami peloporcjowymi z dodatkiem
grochu i z dodatkiem tubinu.

Material i metody. Badano migso 32 tucznikéw mieszancow (wbp x pbz), z ktérych potowa
otrzymywata diet¢ z udziatem soi (K) i potowa diete z udziatem od 20% do 38,5% grochu i tubi-
nu (D). W migéniu longissimus lumborum oznaczono warto$¢ pHas, pHasn 1 podstawowy sktad
chemiczny migsa oraz jego wlasciwosci technologiczne. Analizowano rdéwniez aparaturowo
(Minolta CR 310) i sensorycznie barwe migsa oraz sensorycznie jego marmurkowatos$c¢ i jedrnose.
Wyniki. Oceniane migso z obu grup: kontrolnej (K) i do§wiadczalnej (D) cechowato si¢ dobrymi
wlasciwos$ciami technologicznymi, dobra oceng sensoryczng oraz wlasciwymi parametrami bar-
wy. Ponadto migso bylo kruche, o korzystnym udziale biatka i thuszczu §rédmigsniowego.
Whioski. W pracy nie wykazano ujemnego wptywu zastapienia w mieszance paszowej poeks-
trakcyjnej $ruty sojowej nasionami roslin straczkowych na uzyskanie migsa dobrej jakosci, bez
istotnego zrdznicowania jego parametrow.

Stowa kluczowe: nasiona straczkowe, migso wieprzowe, cechy fizyczne, jako$¢ migsa
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