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;f0r
ics Malignant hyperthermia was determined by a restriction endonuclease assay on 913 pork loins. Meat quality 

SUch as color, water holding capacity and ultimate pH (pHu) were found to be significantly affected by genotype. 
v ^ sup ^ erences were found between Nn and nn meat but the meat from NN animals always exhibited significantly 

HDt 0f quality (i-e. darker color, better water retention and higher pHu). When loins were classified into normal and
c Uj ^  l ,

°aer proportion of heterozygote individuals were found in the PSE meat quality category.V N
V a t hSq̂  yPenhermia (MH) is a genetic disease which affects calcium regulation in muscle and results in sudden deaths

s’Vk-’. ^  exudative (PSE) meat. In swine, MH can be induced by halothane anesthesia. Because of the recessive nature0the the t'o tt,. Iest can only detect homozygous (nn) individuals. The alteration in calcium regulation in muscle has been
\  a ^ an°dine
V  t0T Cllity statu%  S ^ 2  pigs in six breeds (Fujii et al, 1991) and of 376 Landrace pigs which had been haplotyped and halothane

receptor (RYR), a Ca++ channel protein in muscle sarcoplasmic reticulum (Mickelson et al, 1988). In 
Substitution at nucleotide 1843 in the cDNA of the RYR from carrier pigs has been associated with the MH

of ibis
V “ssibl«all

w°rk was to relate the PSE status of the meat to the genotype of commercial crossbred pigs. For the first 
to characterize meat quality and then determine the genotype of the animal which produced it. Previous

V measured

S
¡<f

;er the meat quality from pigs of known genotypes and have shown that heterozygote individuals produced
e quality between NN and nn individuals (Lundström et al, 1989; Murray et al, 1989; Sather et al, 1991).

IN. ŴH0DS
lrteen boned pork loins were sampled on a commercial cutting line on the basis of the L* value measured%

'and
etc

N  ay» r âCe colorimeter at three ventral locations: posterior, L*v  middle, L*2 and anterior, L*3. For data analysis we 
; 0tated tiean  of L*lf L*2, and L*3 and L* max as the maximum value of the three measurements. The Colormet% $ tyk •
if ^  IK te plate (L*= 94-5’ a = -1.0, b = 0.0). A 1 cm thick slice of longissimus dorsi (LD) was sampled at the anteriorÛ d fQj.
S f,'ler pa r 'Vater bolding capacity (WHC) evaluation and pHu determination. The WHC was determined using a 

belted •. 1 teclliuque. Briefly, a 1.4 cm core from the slice of the LD was wrapped in four preweighed filter papers,
%'Sit andofth st° red for 18 hrs at 1°C. The water retained by the filters was then expressed as a percentage relative to the 

1% ^  "bbe genotype was determined on a fat sample from the loin as described by Houde and Pommier (1992).
V Approximately 30 mg) was placed in a proteinase-K buffer, incubated for 1-2 hrs at 56°C, inactivated at 95°C
NJ) ' ^  i

^  by , °P frag ment containing the mutation was amplified by the polymerase chain reaction (PCR). The product

\

[Jg T . . .1 restriction enzyme and separated on acrylamide gel electrophoresis in order to diagnose the syndrome.

,SCUsslON vscri,
VV- pti°n
f’he to °btain a sample covering a wide range of colors but also to obtain a fairly important representation of P°pulat;'°n  distribution (Figure 1) demonstrated that most of the loins sampled were within the 50 to 60 range
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of L* avg. Few loins were found which exhibited L* avg values lower than 40 or higher than 60 although extre® 
systematically chosen. It must be emphasised that the distribution diagram does not reflect the natural distribute .^1^ 1 
found in commercial plants but merely results from our selection strategy. Loins within the the different categof®^ ^  ̂  
characteristics (Table 1) reflecting the significant (P< 0.001) correlation coefficients found between L* avg and

Table 1. Meat characteristics of pork loins within the population distribution with respect to color (L* avg)-

L* avg1 ________— ----- Â / \characteristics < 40 40-45 45-50 50-55
WHC 33.44 35.11 37.83 44.25 45.15 A

(3.69)2 (4.32) (6.06) (5.32) (4.40)
*  '

pHu 6.70 6.33 6.03 5.70 5.69
(0.23) (0.32) (0.37) (0.20) (0.22)

1 L* avg = Lj* + Lj* + L3V 3 .
2 Standard deviation.

val»65A
A

,rxeS
• • T * OVSand -0.69 respectively). For practical purposes, DFD loins could be found in the categories exhibiting. .ug cate§° .si'extreme DFD loins appearing in the L* avg < 40 class. On the other hand PSE loins started to appear in 1 ,. hiebesr y y

L* avg values > 50 with extreme PSE cases showing up in the L* avg > 60 class. Within a color class the h g  ̂ tt>e
heterozygote individuals were found in the 50-55, 55-60 and L* avg > 60 classes. Homozygotes were more pr 
class.

Effect of genotype »The effect of genotype on the meat quality of the loins showed that color was paler for Nn and nn loins (Tabl .r -
differe , Acapacity was significantly better (P<0.01) for NN loins compared to Nn or nn loins and no significant ^  ^ ^

between Nn or nn loins. The low occurrence of nn loins demonstrated that although the sample was bia*e for ^ jgrĈ l6* j.tfjr
of pale loins the incidence of nn individuals in this sample was still small (2.4%). Interestingly pHu w ^
compared to Nn loins and nn loins were intermediate in pHu value. The results confirm previous studies as ^
of NN loins in terms of color and water holding capacity. However the statistical analysis does not segregat 
loins and this may be due to the smaller sample size of nn loins.

Table 2. Effect of genotype on meat quality characteristics of loins from commercial crossbred pigs-

Genotype
Meat characteristics NN Nn

n 693 198 22
5 6 /(1i2)

L* avg1 50.9a(0.2)2 54.1b(0.4)
WHC 41.4a(0.2) 43.8b(0.4)
pHu s ^ o . o i ) 5.78b(0.03)

a,b Means with different superscripts are significantly different (P<0.01) 
1 L* avg = L*j + L*2 + L*3/3

Standard error of the mean

\
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'sPSE
L > e d

•neat

■ ntc Previously this sample was biased in favor of pale loins since the goal of the study was to determine the ratio of
Q/ ^ es within a color class defined as PSE. For this reason the loins were arbitrarily separated into a normal and
Set

11 basis of the highest of the three L* readings on the loin and this reading was defined as L* max. The cut-off 
.u0tl(T a criteria defined by the Quebec industry for Japan exportation. Meat characteristics resulting from this

tie * 6 ^  sb°wed that L* avg was, as expected, higher for PSE loins. More importantly WHC was significantly poorer
: showinn, ~n8 a greater proportion of free water accumulated in the filter paper. The pHu was also significantly lower , oy 11, ctt. -p,

S  Q e act that 60% of sampled loins were found in the PSE population showed the bias toward selecting for pale 
cutting line the PSE incidence based on the color criteria of 53.5 was usually around 20 to 30% and never more

if

“on

\  W ^le 8en°types within the two populations (Figure 2) revealed that in this data set, within the normal loin
y  °Unb 88% of NN loins, 11% of Nn loins and 0.55% of nn loins. On the other hand, in the PSE loin population

loins, 28% of Nn loins and 3.6% of nn loins. A simplified approach would conclude that about 17% of PSE 
hete

aity given day for that particular plant.

S o

S tk>
H r

er°zygote individuals.

hese °bservations confirm previous findings that the PSE condition does not result only from MH but that MH
¡ S fih"‘ Pr°blem. The elimination of the gene responsible for malignant hyperthermia would most certainly improve 

'<%! ra, tTleat and would reduce the strong interaction between genotype and environment to produce PSE meat. The
8 °f heterozygote pigs (Nn) for meat production would clearly increase the incidence of PSE meat. It would be

delude lhat by eliminating the heterozygote individuals we would get rid of 17% of PSE loins, but because of the 
genotype and environment this percentage would vary according to preslaughter management. Under harsh 

*tl0ns 17% will be an underestimation of the contribution of Nn pigs to the PSE problem and under ideal

,ev n
Condi

be an °verestimation.

%
threer!St*cs °f loins separated into normal and PSE meat on the basis of a maximum L value of 53.5 on any of

!ocati•ons on the loins.
«teristi,cs

ik s

Meat class
__ Normal (L* max < 53.5)1 PSE (L* max > 53.5)

363 550
46.02a(0.18)3 55.58b(0.14)
38.13a(0.29) 44.59b(0.24)
6.12a(0.02) 5.69b(0.02)

Mqih ‘«erent% t;led as th 1 suPerscripts are significantly different (P<0.01) 
+ L» 6 maxlmum of L*j or or L*3

T V 3ntean
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LOINS

Lavg<40 40-45 45-50 50-55 55-60 Lavg>60

Figure 1. Distribution of loins of different genotypes 
across different color classes as defined by L* avg.
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