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A discussion on meat quality: A look at where we were and 
where we are now
Leslie McCuiston, BS
Cargill Meat Solutions

If one were to begin a discussion on meat quality there 
are generally certain terms which would come to 
mind: pH, color scores, Minolta L* a* b*, firmness, 

marbling and shear force among others. Less frequently 
reports cover the topics of PSE and DFD. Much has 
been learned in production, nutrition and processing to 
minimize the negative meat quality attributes and provide 
greater consistency in those positive qualities. Meat qual-
ity has become a term used primarily for premium-type 
programs and those created for niche markets. The days of 
the Halothane gene and its effect on meat quality seem to 
be behind us as an industry. With high-lean, fast-growing 
genetics dominating the industry, it is important to main-
tain awareness of meat quality in the general population 
and be prepared if issues arise.

Where we have been
Porcine stress syndrome. HAL-1843. Rendement Napole. 
All three issues are notorious in meat quality discussions. 
Of course, all three were also studied for various other 
indications, but in the realm of meat quality they were 
known to cause problems. One study showed that although 
all differences between Halothane positive (nn) and Halo-
thane negative (Nn) could not be attributed to the gene 
alone, the HAL locus was attributed with 20-30% of meat 
quality variation and up to 10% of variations in carcass 
and average daily gains (Zhang et al., 1992). Halothane 
and RN genes appeared to have had negative impacts on 
muscle color and water holding capacity. Additionally, 
when the two negative genes were present together they 
seemed to have an additive effect on ultimate pH, objective 
color and drip loss (Hamilton et al., 2000). Because of its 
strong negative impact on the industry, genetic companies 
began working to eliminate the gene completely from their 
stock. Most of the industry purposely worked to eliminate 
the presence of the Halothane gene. Yet, one study showed 
as great as 11% of farms (within the sample) still have ani-
mals with the mutation present, but the actual frequency 
of animals with the mutation was low at approximately 
3% (Ellis et al., 2006). 

Changes in genetics, virtual elimination of the halothane 
gene, greater awareness of animal handling and welfare 
methods, as well as upgrades to processing facilities and 
methods have aided in reducing adverse effects to meat 

quality. Genetic companies have included meat quality 
attributes into their selection criteria. Animal handling 
and welfare guidelines have been published for producers 
as well as processors to help manage the impacts on meat 
quality. Handling methods to stun, lowered electrical prod 
and paddle usage as well as stunning and carcass chilling 
methods have all contributed to improvements in meat 
quality. In a 2006 audit of U.S. pork plants, Dr. Temple 
Grandin noted acceptable scores on correct stunner place-
ment (20 plants), minimal use of hotwands (7 plants), low 
vocalization scores (10 plants), low usage of electrical 
prods (27 plants) and minimal percentage of pigs falling 
(26 plants) (Grandin, 2006). 

Where we are now
As mentioned previously, most meat quality discussions 
today focus a great deal of attention on premium programs 
and niche market products. Most processing facilities have 
taken steps to minimize the impact of lairage, temperature 
and stress on pigs pre-harvest. Trucker Quality Assurance 
helped to minimize the impact of transportation stresses. 
Producer awareness and consumer pressure have helped 
improve handling and management issues on the farm. 
Yet, there are still small pockets of meat quality issues 
which have, and will, arise from time to time. In talking 
to plant personnel and industry experts, there is a general 
opinion PSE is still seen in the plant at levels around 5-
10%. Bloodsplatter is still seen on occasion. There are 
seasonal issues which impact processing and meat qual-
ity such as; frostbite, insect bites, health issues and stress 
brought on by extreme temperatures. 

In research, and when performing meat quality audits, 
there seems to be a general standard certain general 
measurements. The Pietrain and high-lean pigs will fit 
into one classification, Duroc influenced hogs another 
and still another classification entirely for Berkshire based 
programs. There are some expectations for pH, Minolta 
measurements and color scores based on genetics and 
processing variability. 

An issue not discussed frequently, in terms of meat qual-
ity, is the impact of cold weather stress on animals. This 
paper is intended to discuss a particular issue observed in 
a single Midwest packing plant in the fall and winter of 
2006-2007. Though not yet clearly defined, cold weather 
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appears to increase the incidence of “bruising” in loins, 
butts and bellies. When discussing with plant employees 
as well as others in the industry, it appears to be fairly 
common knowledge there is an increase in what has been 
termed “bruising” throughout the cold months of the year. 
Though a single histopathological definition has not been 
derived, there visually appears to be an increase in broken 
blood vessels (specifically between the fat and muscle on 
certain cuts), discolorations on the fat or muscle visibly 
inferring a bruise, or actual deep tissue discoloration. 
This issue was explored into greater detail when an in-
crease was seen in frequency of “bruising” and an even 
more troublesome increase in deep tissue discoloration. 
Plant personnel conducted audits recording percentage 
of observed “bruising” and when possible incidence of 
downgrades due to “bruising” on a regular basis within 
a specific population. Other populations were observed 
during some of the same time period to try and establish 
a “normal” baseline for incidence. In Table 1 below, one 
can see a snapshot of the observations of bruising within 
a single plant on differing populations. Plant personnel 
on the boneless loin line made most observations. Only 
random audits of bellies and picnics were done with little 
to no documentation.

Most observations completed were within a single popula-
tion subset noted above as test population. It was determined 
through various audits, some of which are included in the 
control population, a normal range should lie somewhere 

in the 5-10% range at the time of observation. As one can 
see, the test population had a great deal of variation in 
incidence as well as generally an extremely high incidence 
of “bruising”. A system has not yet been established to 
record severity of “bruising”, though at the peak of the 
incidence reports, there was a range in downgrading due 
specifically to bruising from ~ 10-30%. Samples were 
submitted for histopathology and indicated muscle lesion/
necrosis brought on by an exertional myopathy or nutri-
tional deficiency such as Vitamin E or Selenium. Reports 
indicated the lesions/necrosis were likely associated with 
activity from 8-72 hours prior to harvest. Inquiries were 
made into nutritional elements, transport and handling 
was reviewed, and organ tissue was submitted to deter-
mine if there were nutritional deficiencies. To date, only 
one element has been strongly correlated with the issue 
described. As seen in Figure 1, a local temperature for 
the date of harvest was used to correlate the incidence 
of bruising seen in the test population. As temperature 
declined, bruising increased.

This issue is not yet resolved. There continues to be a 
work group focusing attention on the issue. Generally, 
the “bruising” has declined back to normal levels within 
the test population. The question still remains as to what 
actually caused the increased lesions/necrosis. Although 
environment did appear to have an influence, it does not 
appear to have been the causal agent. Investigations will 
continue to move forward with the hope of finding a final 
 resolution.

Summary
There are numerous discussions to be had when discuss-
ing pork meat quality in general and in detail. As stated 
previously, many of the negative impacts to pork quality 
have been minimized or brought to a level of acceptability 
through management changes and education. With these 
systems and plans in place, it is easy to become compla-
cent and forgetful of where the industry has been when 
it comes to the quality and appearance of the product. 
Many times, issues have to exceed well beyond normal 
parameters before they are noticed and addressed. It is 
important as an industry we are mindful of what impacts 
the environment, nutritional changes and handling can 
have on what would generally be an insignificant issue. It 
can be very difficult to identify these problems, especially 
when related to environmental changes, as we are limited 
to the season in which they happen.
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Table 1: Observations of bruising within a single 
 plant

 

Date Loins Bruising 
% of total 
observations 

Test population
02/01/07 1503 199 13.24% 
02/05/07 1170 306 26.15% 
02/06/07 793 156 19.67% 
02/07/07 1305 396 30.34% 
02/08/07 624 162 25.96% 
02/13/07 1721 270 15.69% 
02/14/07 645 144 22.33% 
02/15/07 1505 378 25.12% 
02/19/07 1483 324 21.85% 
02/20/07 1172 96 8.19% 
02/21/07 1408 211 14.99% 
02/22/07 1560 234 15.00% 

Control poplulation
02/15/07 300 25 8.33% 
02/19/07 500 56 11.20% 
02/19/07 500 29 5.80% 
02/22/07 500 29 5.80% 
02/22/07 500 20 4.00% 
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Figure 1: Correlation between local temperature and incidence of bruising
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Correlations: Percentage, Hi, Lo 

            Percentage          Hi
Hi              -0.345                            Correlations indicate
                 0.014                              as temp drops % of
Lo              -0.260       0.839              bruising increases
                 0.068       0.000
Percentage of bruises, Hi and lo temps

Lo
Percentage


