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E fing pork quality development are often associated with altered postmortem muscle metabolism.
controlling {] rate of glycolysis can create unfavorable muscle pH. A high rate of pH decline and a low
changes 3 l, ‘.(;. : m[.-_-hfdcrlnturzllion and diminish quality parameters (Ryu er al., 2005), One of the main
mﬂ'{n ” lm-m;‘-lezwu;l1n:mical pathways is fibre type composition: skeletal muscle is composed of different

inng mu:,c“u[hc results of co-ordinated expression of distinet sets of structural proteins and metabolic
: pihich t};‘;m) Ih:c:msc muscle fibres contain different myosin heavy chains, which are responsible for
ahang ¢! al- cti\.'itl)‘ (Picard et al., 1999), it is possible that fibre type composition may be associated with

”‘w“qsei:? the conversion of muscle to meat, and subsequently meat quality (Ryu and Kim, 2006).

: ﬂ:"fﬁﬁi“" in fibre type characteristics can explain part ofll}c yariatiml in some meat (I1u:aFily traits.

udies found correlations l\gl\\ff:cll muscle _ﬁbr{: CIIIEI‘EICITCI'IS! ics fmd meat qualll)lf traits in beef (Ozawa er
in pigs (Ryu and Kim, 2005). For l_hc practical ilppllCillt ion of this knowle(_lg,c to improve zu!{_i cont‘ml meat
information of the effects nl' the llbl’t.: type chamct.erl.sucs on meat quahl:v is necessary. Ihercl(.n'c. this
I"‘Mﬁﬂ‘ on comparing muscle histochemical characteristics between Berkshire, Landrace, Yorkshire, and

pigs-

and Methods . . :
involved 594 pigs from four different breeds as follows: Berkshire, n=105; Landrace, n=102; Yorkshire,

d erosshred pigs (LandracexYorkshirexDuroc, LYD), n=166. Pigs were slaughtered according to standard
il procedures in a Korean abattoir. Within 45 min postmortem, muscle samples for histochemical analysis
4 from the Jongissimus muscle at the 8th thoracic vertebrae. Samples were cut into 0.5 x 0.5 x 1.0 cm pieces,
atly frazen in isopentane cooled by liquid nitrogen, and stored at -80°C until subsequent analyses. Serial transverse
e sections (10pum) were obtained from each sample with a cryostat at -20°C and mounted on glass slides. The
atlenosine triphosphatase activities were detected after acid (pH 4.7) preincubation (Brooke and Kaiser, 1970).
1600 fibres per sample were examined by an image analysis system and the muscle fibres were divided into type 1,
b according to the nomenclature of Brooke and Kaiser (1970).

pH was measured directly on carcass at the 7th/8th thoracic vertebrae using a spear type electrode at 1 h (pH,)
‘h postmortem (pH,). Following 24 h of chilling, M. longissimus dorsi was taken to evaluate the meat quality
. Drip loss was determined by suspending muscle samples standardised for surface area in an inflated plastic bag
at 2°C. The colour of the meat was measured at the 8th/9th thoracic vertebrae at 24h postmortem with a
meter after exposing the surface to the air for 30 min at 2°C. The average of triplicate measurements was
and the results were expressed as C.LE. L*, a*, and b*. The data were analysed statistically using the SAS
n The differences between the breeds were studied using analysis of varianée. and Duncan’s test was used to

s the differences,

nd Discussion s
fibire number and cross-sectional area were not significantly different between pig breeds, which could be
ed by the differences in weight and age of the pigs (Table 1). A clear difference in histochemical property was
din the results of fibre type composition. The area percentage of type I fibres was higher (P< 0.001), and that of
P b fibres was lower (P < 0.05) in Berkshire pigs than those of other breeds. The muscle pH,; and pH, were
_ly higher in Berkshire pigs (Table 2). Water-holding capacity measured as drip loss and colour parameters
. ﬁcnnt!y different between breeds (P < 0.001). Ryu and Kim (2005) reported that the percentage of type Ilb
Was negatively related to the pH at 45 min postmortem and positively related to drip loss and lightness. Solomon
( (_1993} also suggested that high proportion of type IIb fibres may be more prone to PSE pork because of its
nature, higher glycogen content, and lower ultimate pH. In this study, Berkshire pigs, which showed the
muscle pH, the lowest drip loss, and L* values, contained a significantly higher percentage of type | fibres and a

PErentage of type 11b fibres than those of other breeds.
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Table 1: Cross-sectional area, the number of fibres per nun’, and fibre type composition (means .. s,
dorsi muscle in different breeds )of /0,,&

i
: Breed : _TT\/;—-IS"_______ 1
_ Berkshire Landrace Yorkshire LYD “U"ﬁc.a;(:t
Cross-sectional atea (un’) 4262+ 7438 4063 +732.1  4170+691.5 3993+ 734,) NS L
Fibre number/mm? 241 £40.6 253 ::45.8 246+ 39.6 258+ 44.4 NS
Area percentage (%)
Type T 7.51£3.12"  621+2.15% 6804257 54342530
Type lla 5.80+3.26° 5.6042.85 6.42+£2.81" 7,13+ 2.48"
Type 1Tb 85.034 11.80" 88.19+3.87" 86.7843.71°  §7.4523 30"
Number percentage (%)
Type | 10.69 + 4.39° 9.14+3.32" 892+3.64" 8.13::3.79"
Type Ila 9.02+4.36° 9.40+3.72" 1061 +4.36° 1144+ 424°
Type LIb 80.29 - 6.49 81.53 £4.98 8047+£521 8043 +4.80
Levels of significance: NS = not significant; * P < 0.05; ** P <0.01; *** P <0,001.
Means within a row with no common superscript differ significantly (£ < 0.05).

Table 2: Meat quality traits (means =+ s.d.) of the porcine longissimus dorsi muscle in different blf‘i‘d%
Breed
Berkshire Landrace Yorkshire LYD

Muscle pH, 6.194£024" 586033  6.03=036"  6.02+027°
Muscle pH, 5.664 022" 5504004 556+0.11°  5.61+0,12°
Drip loss (%) 2974 1.55°  599::281"  4.66+2.69° 42442 14"
Lightness (L) 45204247 49724363  47.66£2.36°  46.60 +3,43"
Redness (a') 7871 1.69°  6.60+1.42° 685+ 133"  6.834 (23
Yellowness(bh") 3.0+ 116" 3.77+1.3" 3364091 3.6941.13"

Levels of significance: *** P <0.001. N o

Means within a row with no common superscript differ signilicantly (P < 0.05).

I =

evels of:

_ significance
-

Conclusions

Comparing the [(ibre type composition observed from the different breeds, the results imply that the longisyinus i
muscle of Berkshire pigs is more oxidative than that of other breeds. A high pH value in Berkshire pigs is due tol :
percentage of type [ fibres and a Jow percentage of type 1Lb fibres. Based on these results, it is concluded thatm
fibre composition is useful parameter to explain the variation of the meat quality. N
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