COMPARISON OF MEAT QUALITY OF LOINS FROM
DIFFERENT TWO-WAY CROSSBRED PIGS
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Abstract — This study was performed to determine the quality characteristics of the loins from 3
different two-way crossbred pigs, YorkshirexLandrace (YL), YorkshirexBerkshire (YB), and
YorkshirexChester White (YC). The drip loss, cooking loss, and water holding capacity of the
YB loins were significantly better than the others (p<0.05). YC loins had the lowest fat contents.
The shear forces of YL loins were higher than YB or YC (p<0.05). The CIE color and TBARS
values of the loins did not significantly differ by crossbred. YB and YC pork loins had higher
content of linoleic acid (C18:2n-6) and PUFA than the YL. Free amino acids such as alanine,
arginine, aspartic acid, glycine, isoleucine, leucine, and valine were lower in the YC loins than
the others (P<0.05). YL pork loins had higher content of free glutamic acid than the YB (P
<0.05). The sensory scores of the tenderness, juiciness, and overall acceptability of YL were
ranked higher than the others (p<0.05). The result of this study could provide basic information
that can be used to improve the meat quality of loins of different two-way crossbreds.
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e INTRODUCTION

The majority of finishing pig production is based on the crossbreds and generally is three-way
crosses with LandracexYorkshirexDuroc. These crossbred pigs retain the traits of an excellent
growth rate, higher yields and bigger litter size than other crossbreds selected and tested [1].
Although pork quality are greatly affected by the factors e.g. animal nutrition, transport,
handling, slaughtering process, breed also has been attributed to the most significant single
factor influencing the meat quality characteristics [2][3]. When choosing the best animal
breeding strategy, it is vital to recognize the meat quality characteristics depend on the breed
[4]. Crossbreeding is extensively used in pig production to increase the total efficiency of pig
production [5], and also to improve the quantity and quality of the meat [6]. Currently,
commercial pigs are three-way crosses with Landrace and Yorkshire x Duroc in Korea.
However, it is worth to investigate the meat quality of different types of crossbreds to fulfill
consumers’ changing requirements. In this respect, it is invaluable to study the effect of two-
way crossbreeding on meat quality since the studies for the subject are very limited.

e MATERIALS AND METHODS

A total of 180 gilts were evaluated from three different crossbreeding schemes which
included YorkshirexLandrace (YL), YorkshirexBerkshire (YB), and YorkshirexChester
White (YC) with 60 animals in each scheme. The pigs were born and raised at a swine
breeding farm of a breeding pig improvement center (Yeonggwang, Republic of Korea).
Animals were fed the same commercial feed, raised under similar conditions and transported
from the farm to the slaughterhouse. Sixty pigs from each crossbred were randomly selected
from 110~120 kg range of marketing weight, slaughtered, and cooled at 0°C for 24 h in a



chilling room. The parts of loins on the left side of the cooled carcasses were used to measure
meat quality parameters. All samples were placed in vacuum bags and subsequently
transported to the laboratory. And they were frozen at -45°C until they were analyzed.
Samples were divided in 3 portions, up, middle, and bottom, and then the middle portions of
loins were used for experiment. The proximate composition, pH, water-holding capacity,
drip loss, and cooking loss of each LD muscle were determined. CIE color values on
the surface of samples and maximum shear force were measured. TBARS were
analyzed by the procedure of [7]. After extracting lipids from meat samples, fatty
acids were determined by the methods of Jung [8]. Free amino acid composition was
analyzed using the method described by Hughes [9] with modification. During the
sensory evaluation, 8 panelists recorded their preferences for cooked Hanwoo beef
using a 9-point hedonic scale.

e RESULTS AND DISCUSSION

The pH values of the loins were lower in YC than in the other crosses (P< 0.05). The
intramuscular fat (IMF) contents of the loins significantly lower in the YC pigs with the
respect to the other crosses. YL was the highest value, which is favorably related to eating
quality. [10] noted that the butts from the BD had higher IMF contents than YLB and YLD. It
was suggested that a threshold of approximately 3% IMF is required for better eating quality
[11]. In the present study, intramuscular fat content of two-way crossbreds ranged from
4.49% to 6.88% in loins. It seems that these results had sufficient intramuscular fat to meet
the threshold they suggested.

The drip and cooking loss of the loins were lower in YB than in the other crosses (P< 0.05).
Loins from Berkshire had less cooking loss than those from Landrace. WHC of the loins was
higher in YB than in the other crosses, which might be due to the meat quality features that
Berkshire breed has an excellent WHC. Shear force values of the loins was lower in YB and
YC than in YL (P< 0.05). Warner-Bratzler shear force value is a moderate indicator of
chewiness. Interestingly, off flavors, metallic flavors, and chewiness increased while
sweetness decreased with increased shear force. TBARS values of all crossbreds increased
during storage (P< 0.05), but there were no significant differences in TBARS values in the
loins and butts among the crossbreds. Despite of different fat contents, lipid oxidation
proceeded affected by only storage time.

Table 1 Composition, physicochemical traits, and micro-compounds of loins from two-way crossbred

pigs

YL YB YC | sEM:

pH 5.35% 5.432 5.300 0.02
Fat2 6.882 6.142 4.49b 0.32
Drip loss? 1452 | 058" | 1.802 | 0.19

a b a
Cooking loss? 14.15 9.23 13.40 0.77

a b b
Shear force3 10.25 7.89 8.01 0.47

TBARS* 108 | 1100 | 092 | 004

b
Linoleic acid? 10.52 12.922 | 12.78 0.41

Glutamate® 20.812 | 11.11b | 14.53%® 1.283




4402 2.40" 2.33b 0.39

Acceptance®
1 Standard error of means
2Unit: %, 3 Unit: kgf, 4 Unit: mg MDA/Kg, ® Unit: mg/100g, ® Unit: 1: extremely bad ~ 9: extremely good
ab Means with different superscript within the same row differ significantly (P<0.05)

The major fatty acids in the pork muscles were oleic (C18:1n-9), palmitic (C16:0), stearic
(C18:0), linoleic (C18:2n-6), vaccenic (C18:1n-7), palmitoleic (C16:1), and myristic (C14:0)
acid, which are listed from the most prevalent to the least. These seven fatty acids accounted
for over 95% of the total fatty acids in the intramuscular fat (IMF). Other minor fatty acids
were lauric (C12:0), linolenic (C18:3), arachidonic (C20:4n-6), EPA (C20:5n-3), and DHA
(C22:6n-3) acid. The difference by crosshbred effects was shown in many fatty acids. In
particular, loins of YB and YC crossbreds had higher percentage of linoleic acid (C18:2n-6),
PUFA, n-6 fatty acids, and ratio of PUFA and saturated fatty acids (P/S) than YL. Stearic acid
(C18:0) and arachidonic acid (C20:4n-6) were much lower in the YB loins than the other
crosses (P<0.05).

The profile of free amino acids is important for its contribution to taste (Kato et al., 1989). It
is classified into 4 categories amino acid in relation to saccharinity (threonine, serine, glycine,
alanine), amino acid with sulfide (methionine, cystine), fragrant amino acid (phenylalanine,
tyrosine), and essential amino acid (threonine, valine, methionine, isoleucine, leucine,
phenylalanine, histidine, lysine, arginine) (Kurihara, 1987). Except for a few amino acids,
loin muscles showed a similar pattern in free amino acid composition. Alanine, arginine,
aspartic acid, glycine, isoleucine, leucine, and valine in loins were much lower in the YC
loins with the respect to the other crosses (P<0.05). YB loins had lower percentage of
glutamic acid than YL (P<0.05). YC pigs had lower percentage of aspartic acid in loins than
the other crosses (P<0.05).

Color, tenderness, juiciness and acceptability were higher in YL than the others in loins and
butts (P<0.05). Flavor was higher in YL than the others in butts, whereas one was lower in
YB (P<0.05). Flavor is one of the most important qualities of meat and meat products.
Tenderness was higher in YL than the others (P<0.05). The high tenderness in YL
corresponded well with a high shear force values in YL. In the present study, YL pigs
produced more tender and juicy meat and this was due to its high marbling fat was associated
with higher tenderness and juiciness scores [12]. The sensory evaluation could be also
affected by free amino acid composition. Low sensory scores in YB pigs were due to its lower
aspartic and glutamic acids in loins, which could have negative effects on the sensory traits of
pork. YL pigs had the highest sensory evaluation.

e CONCLUSION

The results from the present experiments show the possibility to alter the meat quality traits,
fatty and amino acid composition by two-way crossbreeding in pigs. There were differences
in meat quality parameters for crossbreeding. Loin muscle traits were different in YB as
compared to other pig crossbreds. YB pigs in loins had better WHC, less drip and cooking
loss, low shear force and higher fat content. YL pigs had the lowest percentage of PUFA, n-6
and P/S and the highest C18:0 and c20:4. However, Sensory quality of pork was better in YL
pigs. It can be concluded that crossbreeds could affect the meat quality and fatty composition.
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