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Briskey et al. (1959) reported that exhaustive exercise 
of hogs produced dark, firm muscles that had high 
pH values, low glycogen concentrations, and relatively 
low expressible water ratios. Human muscle glycogen 
concentrations were reduced 20% at 15 min, 30% at 
60 min, and 43% at 99 min of exercise in a study by 
Green et al. (1991). Based on numerous trials con-
ducted in humans and swine, there is strong evidence 
that both fasting and exercise will decrease muscle 
glycogen stores and improve pork muscle quality. 
However, to our knowledge, no researchers have ex-
amined the interaction effects of fasting and exercise 
on pork quality. In the pork industry, the most typical 
form of exercise occurring 24 h preharvest would be 
elicited through transporting pigs on a truck to the 
packing plant. Therefore, this study was conducted to 
determine the interaction effects of fasting and length 
of transport prior to harvest on pork muscle quality. 

Materials and Methods 

Animals 

One hundred sixty-two barrows and 15 gilts of two 
different genetic sources were housed in 12 pens (15 
pigs per pen) in a 1,000-pig commercial confinement 
finishing facility. All pigs were weighed individually 
3 d prior to transport, and their average BW was 116.4 
kg. Genetic source A (AGS) pigs were reputed to be 
Rendement Napole gene and Halothane gene negative 
genetics that produce high quality pork, while genetic 
source B (BGS) pigs were reputed for high lean growth 
genetics. A 2 × 2 × 3 factorial design was used for this 
study, which involved two genetic sources, fasting (F) 
or no fasting (N) of pigs 48-h prior to harvest, and 
three different transport times (0.5, 2.5, or 8.0 h) on 
the semitrailer to the packing plant. Two pens of pigs 
were assigned to each treatment. Pens were assigned, 
so there was approximately an equal distribution of 
genetic sources and sex classes in each treatment. All 
experimental procedures were approved by the South 
Dakota State Institutional Animal Care and Use Com-
mittee. 

Transport 

Pigs were transported from the hog facility to the 
packing plant in a commercial potbelly semitrailer. 
The area of each semitrailer compartment was deter-
mined. Pigs were loaded according to treatment and 
sorted so each pig would be allowed 1.3 m2 in their 
respective semitrailer compartment. There were three 
different loading times. Pigs from treatments F8.0 and 
N8.0 were loaded at 0530, pigs from treatments F2.5 
and N2.5 were loaded at 1045, and pigs from treat-
ments F0.5 and N0.5 were loaded at 1245. The truck 
traveled on two-lane highways only, resulting in the 
truck’s changing speeds, stopping, and starting peri-
odically. Average hog barn temperature and 
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Table 1. Fasting × transport interaction effects on hot carcass weight (HCW), 
loin muscle depth, 10th rib fat depth, and percent lean 

Fasting × transport (h) 

No fast Fast P-value 

0.5 h 2.5 h 8.0 h 0.5 h 2.5 h 8.0 h Fast × 
Trait n = 28 n = 30 n = 29 n = 27 n = 27 n = 36 Fast Transport Transport RSDa 

Initial live wt, kgb 117.9 115.7 115.7 118.4 115.2 115.7 NAf NAf NAf NAf 

End live wt, kgc 115.7 112.0 113.9 109.3 108.0 106.6 NAf NAf NAf NAf 

HCW, kg 87.8 85.2 85.6 84.4 83.4 81.6 0.0085 0.1904 0.6913 15.5 
Initial dressing percentaged, % 74.5 73.6 74.0 71.3 72.4 70.5 NAf NAf NAf NAf 

End dressing percentage, %e 75.9 76.1 75.2 77.2 77.2 76.5 NAf NAf NAf NAf 

Loin muscle depth, cm 5.03 4.98 5.09 4.93 4.93 5.01 0.4298 0.6993 0.9702 0.61 
10th rib fat, cm 1.94 1.88 2.01 1.99 1.90 1.84 0.5455 0.4773 0.1662 0.32 
% lean 52.9 53.4 52.6 52.7 52.9 53.6 0.7365 0.6134 0.1790 2.2 

aRSD = residual standard deviation. 
bWeight determined 1 d prior to treatments beginning. 
cWeight determined at the packing plant.
dPercentage of the initial live weight. 
ePercentage of the end live weight. 
fNA = not available. It was impossible to test for statistical differences among treatments for live weight and dressing percentage traits 

because the experimental unit was pen, leaving no degrees of freedom for the error term. 

cranial end and continuing towards the caudal end for Glycolytic Potential Analysis 
glycolytic potential assay (one 20-g chop) and drip loss 
(one 2.5-cm-thick chop). The remaining longissimus A 20-g chop was removed from each longissimus 
lumborum was vacuum  2222 2 2 2 2 2 22 2 2
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Figure 1. Percentage of pale (color score 1 and 2), nor-
mal (color score 3 and 4) and dark (color score 5 and 6) 
pork produced from fasted and nonfasted pigs; P = 0.337 
for lack of fasting effects. 

percentage of initial raw weight. After chops cooled to 
room temperature, three 1.27-cm diameter cores were 
taken from each chop (six cores per pig) parallel to 
the muscle fiber orientation. Peak shear force was 
measured, once on each core, using a Warner-Bratzler 
shear force machine. 

Statistical Analysis 

All continuous data were analyzed using the GLM 
procedure of SAS (SAS Inst. Inc., Cary, NC). All con-

Figure 2. Percentage of pale (color score 1 and 2), nor-
mal (color score 3 and 4) and dark (color score 5 and 6) 
pork produced from fasted and nonfasted pigs; P < 0.001 
for lack of transport effects. 

tinuous data were analyzed as a completely random-
ized design (experimental unit = pig) with genetic 
source (2 levels; A or B), fasting (2 levels; 0 or 48 h), 
and transport (3 levels; 0.5, 2.5, and 8 h), serving as 
the main effects in the model, along with all three 
two-way interactions. The three-way interaction was 
analyzed but was not significant for any trait and thus 
removed from the statistical model. With data from 
all pigs included, GP residuals were not normally dis-

Table 4. Genetic source effects on carcass and meat quality characteristics 

Genetic source 

A B 
Trait (n = 49) (n = 106) P-value soE2D 14.561 340.803 Tm
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(0.27752d)-10(ata)]TJ
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tributed (P < 0.0001). Three pigs had GP residuals 
greater than 3.00 standard deviations above the mean. 
Additionally, when the GP residuals were added to 
the GP mean for nonfasted, 0.5-h treatment, these 
three pigs had adjusted GP values greater than 190 
�mol lactate/g. Emnett et al. (2002) established a 
threshold GP value of 160 �mol lactate/g, above which 
pigs are considered to be Rendement Napole gene posi-
tive. Therefore, we assumed these three pigs to be 
Rendement Napole gene positive and excluded their 
data from the analysis of all muscle quality traits, 
resulting in a normal distribution of GP residuals. 
Least squares means were calculated for all variables 
and separated using pairwise t-tests. All frequency 
data were analyzed using chi-square. 

Results 
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pork quality, whereas pork producers located greater 
distances from the packing plant may not need a pre-
slaughter fast. For pork producers with multiple loca-
tions, those pigs with lower muscle quality genotypes 
should be finished at those locations furthest from the 
packing plant. 
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