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SUMMARY

Predictionofpotentia1 meat quality in live pigs was performed by a skeletal muscle test using small biopsy samples of M  longissimus dor* 
(LD). The sensitivity of the test was evaluated using pigs of three halothane genotypes comprising 33 NN, 107 Nn and 33 nn piss of van0/  

6 variations ln meat quality ranging from normal through intermediate to PSE were observed for Nn pigs, and normal and P$E 
m el u rem em S  Predictions opotential meat quality in live pigs were confirmed by post-mortem assessments
m S l h v  of V i V l̂b? -optlc Probe (P0P) and dnP loss using LD muscles. Our results further demonstrate the usefulness ̂
^ e test ln Predl/ ing the potential meat quality in live pigs, and support the possible application of the test for 
selecting breeding pigs with superior water-holding capacity (WHC). ^

INTRODUCTION

ire r i n n ! f l Snet and 3CCepted by W ? industries * *  much of the variation in pig meat quality is attributed to genetic disposition
p.riidusH es T h f ^ C  koneem fnth n,° T me®‘ q“?hty’ Pad‘cular|y pSE and meat of poor WHC is responsible for a substantial loss pig industries. The WHC is one of the most important factors affecting the economic value and quality of pig meat. It is responsible for 've;eI
U S A iu T eW C a^se iiiT 0! P oort colour m cured meat Products such as ham, and can irflueiice meat palatabflity traits. 
iomexudative? " !" 2 rep° rted great vanatIons ln P>8 meat quality with only 15% being considered "ideal" (reddish-pink, ̂

an attimn?!18 Procedures for Predicting meat quality in pigs have been devised using both non-invasive and invasive techniques (Cheah, ^  
an attempt to improve pig meat quality. Most of these methods are devised for reducing the incidence of PSE meat through elimination of|tl£ 
nmviHp syndrome. The DNA test, based on the mutation of the ryanodine receptor of the sarcoplasmic reticulum (Fujii et al„ 1991) 
mnat mi n  e?c®nen^Proc£dure eliminating meat quality deficiencies associated only with the halothane gene but is incapable of predict»11̂
free Of hn’r  hVe P'8'S' m A ^ ls^ r e f o n  unable to identify pigs prone to producing PSE meat and meat of poor WHC despite V *
tree of the halothane gene (Jensen, 1981; Pommier and Houde, 1993; Cheah et al., 1994a) F ,

A meat quality test based on the measurements of the rate of glycolysis and WHC on biopsy samples of LD has been devised and apPK  
successfully to live pigs (Cheah and Cheah, 1991; Cheah et al., 1993, 1994a). This contribution extends the application of our m e a ^ u M
of three^alothan'e genotype s'!'^  t0 eStabllsh innate Vanatlons ln meat quality using a larger number of pigs^nd also pigs of different bi*

MATERIALS AND METHODS

hr hd,r®lacn,d, sev.enty;.tbree Pigs of three halothane genotypes comprising 33 NN, 107 Nn and 33 nn pigs of various cross-breeds wet®
I. The pigs were identified by a combination of halothane testing, blood typing (Gahne and Juneja, 1985) and DNA test (Otsu et al-, ’l ) 

Hughes et al 1992 Biopsy samples (550-650 mg) of LD were taken just below Fhe last rib from indvidually penned pig s ( « ? 7 5 k g ^ *  
using either the shot (Pfeiffer et al., 1981) or the Biotech spring (Kovac et al., 1992) biopsy instrument. P o te n t  meat quality was v 
determined by measurements of the relative weight and pH of the 12,000 g supernatant, designated fluid (F) after incubation of 500 mg ̂  l

3 weeks after muscle Nopsies to allorvtlie wounds lo heal. The jx,st-^ortem m^fq^itJparamelereip^.h^FOpT^value ^

correlation coefficient (r) was determined using Cricket Graph (Version 1.3.2.), and the means ±  s.e. and P values using StatWorks (V ^ '0 

RESULTS AND DISCUSSION

The NN (•) pigs showed a slower rate of glycolysis and better WHC than nn (.) pigs (A). The Nn pigs on thYo^her h a n ^  J

Nn pigs would produce bo* normal P' gS W° ”' dPr° d"“  »"d PSE

Fluid (g/0.5g wet wt LD)

Figure 1. Relationship between pH (Fluid) and Fluid of biopsy LD samples from NN and nn (A) and Nn (B) pigs.
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Th • •0,1 LD m prediction °f potential meat quality in the live pigs of three different halothane genotypes was confirmed by post-mortem assessments 
°̂st'tnortSC 6 aS s^own 'n Table 1. The normal Nn pigs showed a significantly faster rate of glycolysis than NN pigs in both the biopsy and

flw i rtein data, and also a h ig h er  drin  lo s s  than N N  n io s  T h e  P S F -n rn n p  Nn nine chnw ert a ci onifirantl v  slnu/pr n n d .m n r fp m  rafp» o fdata, and also a higher drip loss than NN pigs. The PSE-prone Nn pigs showed a significantly slower post-mortem rate of
gs, but no difference in the rate of glycolysis in the biopsy data. The difference in the post-morter 
n the rate and amount of calcium released from the sarcoplasmic reticulum stimulating glycolysis

8%(yp êrn (Cheah et al., 1994b). No significant differences in pHu|t and no DFD carcasses were observed in any of the three halothane 
Co0.84sïISjĈ r*ng aP genotypes as one group, significant (P< 0.001) correlations (r) were observed between biopsy F with post-mortem pHq, 

Oiifijio” (0-722) and FOP (0.568), and also between biopsy pH (F) with post-mortem pHih (0.844), drip (- 0.704) and FOP (- 0.577). 
die to Dh ,anC* Post“rnortem data thus support that the skeletal muscle test could be employed to reduce the incidence of inferior pig meat that is 
S'aughte ^ lcd°8*cal or genetic factors. The test, however, cannot eliminate pig meat quality déficiences induced by either poor pre- or post­

al,U

erihanagement.

Comparative Studies of Various Biopsy and Post-Mortem Parameters of M. longissimus dorsi from three Halothane Genotypes

V y p,es
Biopsy Data Post-mortem Data

Fluid (F)
(g/0.5g LD) pH (F) Quality* pHih Drip (%) FOP L-value Quality

0.38 ± 0.01a 6.57 ± 0.04a Normal 6.61 ± 0.02a 5.0 ± 0.4a - 55 ± 1 Normal

0.41 ± 0.0 la 6.34 ± 0.03b Normal 6.21 ± 0.04b 7.3 ± 0.4b 41 ± 2 a - Normal

0.60 ± 0.0 l b 5.83 ± 0.02c PSE 5.77 ± 0.03c 9.4 ± 0.8b-c 57 ± 2b - PSE

0.61 ±0.01b 5.80 ± 0.02v PSE 5.62 ± 0.03d 10.5 ± 0.5e 70 ± 3C _ PSE

(-0\l

^orm P,rec*'cted meat quality; results are means ± se; not determined; n indicates number of pigs used except post-mortem data for Nn 
a ’ n = 30 and PSE-prone, n = 38). Within columns, means with different superscripts are significantly different at P < 0.001.

C lUSION

!Hetal

Ï "
'e ai muscle test using small biopsy samples of LD could be used to predict potential meat quality in live pigs as shown by experiments 
t i L ^ ’hane genotypes having a wide range in rate of glycolysis and WHC. The experimental data show that the test could be employed
1 v 1) ni oc w/itV* cim orinr WT-If"1 « n n v.n1 NT« ~ ~ i------r• • t _________ :  i __________.. a ____  1 • .

• *eC tfn  •—  ‘ laugv. in  ta n , u i g i ^ u i ^ a i i  an u  m i v . .  i u c  cA jjciiiiic iiuu  uau t siiuw  um i u ie lcsi e u u ia  ue em ploye«
'H Nn n' P'§s. with superior WHC and (2) normal Nn pigs to maximize the beneficial economic effect of leanness and muscularity associated

P’gs (Simpson and Webb, 1989).
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