
Canada's Move to instrument Grading 

Summary 
When talking about the use of instruments in meat grad- 

ing. or for that matter any other change in carcass grading or 
classification, it is essential to first step back and examine the 
basic philosophy of grading. We must ask, "What is it we are 
trying to accomplish?" and "How can this best be accom- 
plished?" The answers allow us to better grasp the param- 
eters and constraints of the particular situation we are facing. 

In Canada, we in the grading service feel that the grading 
system must: 

"As practically, efficiently and accurately as pos- 
sible assess and categorize the product (com- 
modity) on the basis of economically important 
characteristics in a manner that is consistent and 
uniform over time and throughout the country." 

Often we find that the scientific community in their pursuit 
of accuracy. consistency and uniformity forget the operation- 
al needs for practicality and efficiency as they press for 
changes in grading systems. When looking at instrumenta- 
tion. we cannot forget these either. 

Impetus for Instrumentation 
Regardless of the extent of training and supervision. it IS 

difficult, if not impossible, to maintain high levels of consis- 
tency and uniformity if the economically important character- 
istics are assessed subjectively. The inherent variability in 
such systems results in constant debate with the industry 
and a lack of consistency and uniformity in the decisions that 
are made. 

Obviously, objective assessments or measurements are 
preferable. However. people often fail to realize that objective 
measurements which require the operator to read and record 
the information (such as ruler backfat measurements). are 
also subject to variability due to human error. Therefore. in 
looking at instrumentation, it is imperative to look beyond just 
instrumental measurement to techniques for the capture and 
recording of the information. Thus, to discuss instrumenta- 
tion, I'm going to break my manuscript down into two areas: 
1) equipment to assess economically important characteris- 
tics and 2) systems. 

Equipment to Assess Economically 
Important Characteristics 
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equipment available to assess yield and then equipment to 
assess quality parameters. 

Yield 
While the best technique for predicting carcass yield is still 

a matter of hot debate amongst meat scientists, and systems 
like EMME and K-40 counting may some day provide both 
accurate and practical, we have concluded that the inverse 
relationship between fat thickness and yield is still the best 
technique for predicting yield. Thus, our efforts to develop 
equipment to assess yield in a grading system have centered 
around finding equipment to measure fat thickness. At 
present we have assessed four alternatives: 1) conductivity 
probes, 2) ultrasonics. 3) video image analysis and 4) optical 
probes. 

The conductivity probe, as currently used in Denmark. has 
proven less accurate than the newer optical probes. Video 
image analysis is being investigated: but the only equipment 
commercially available. the Pfister Equipment from Germany, 
is too costly and too slow at present for consideration in 
North America. Ultrasonics has yet to achieve a satisfactory 
method for rapid consistent compiling in the packing plants. 
Furthermore. nobody has yet developed a high-quality signal 
interpreter that is digital and computer-compatible, thus re- 
moving the need for a highly trained operator. 

As a result, we have chosen to use an optical probe and 
we are currently completing tests on the two that are avail- 
able: The Fat'O'Meater from Denmark and the Hennessy 
Grading Probe from New Zealand. 

Both pieces of equipment operate on the same principle; 
that more light will be reflected by fat than by muscle as a 
light source passes through the carcass. Thus, the fatjlean 
interface is detected by the light source and the distance 
traveled measured from a grid internal to the machine. Both 
can measure lean depth in the same way. 

At this point, we have found that both instruments result in 
similar improvements in yield prediction over our current ruler 
measurement. In both cases, the inclusion of lean depth 
resulted in a decreased standard error of prediction. In terms 
of practical operation. our grading staff has expressed a 
preference for the Fat'O'Meater. At present, we have yet to 
make a decision on which piece of equipment to use. We are, 
however, planning to incorporate such an instrument into our 
hog grading program in the next year. 

One of our biggest headaches has been trying to get the 
In discussing this area, I'm going to first look at the 
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manUfaCtUrerS to listen to Our needs. We have found in 
dealing with the engineering personnel associated with these 
companies that they are more concerned with putting various 
gadgetry into the equipment and creating more sophisticated 
prototypes than with simple. durable, practical equipment 

_______ 

1983. that meets our needs. 
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Quality assessment 
Meat color. No matter how you slice it. no matter how little 

bearing it has on nutritional or organoleptic quality, meat 
color is an economically important criterion. People eat as 
much with their eyes as their palate. 

In looking at meat color, we have to consider two potential 
causes and their interaction: a) the myoglobin concentration 
and b) the physiological state of the proteins. 

Meat color can potentially be assessed in the following 
ways: 1 )  light reflectance, 2) pH. 3) color difference (spectral) 
analysis and 4) spectro-photometric techniques. 

Our first meat color challenge was to develop a better 
method for assessing color for veal grading. In Canada, 
almost no veal has been graded because of our inability to 
consistently and uniformly assess color. Our research people 
at the Lacombe Research Station had been having some 
success using a simple reflectance meter for separating 
degrees of dark and light meat color. Because of this experi- 
ence and the fact that veal color variations are largely a result 
of variations in myoglobin concentration, we decided to pur- 
sue this route. 

We approached a company that makes such equipment, 
largely for the paint industry. and had a portable, digital 
battery-operated reflectance meter developed for us. During 
the subsequent development of the veal grading standard 
based on reflectance, we made sure that it was based on the 
C.I.E. standard for reflectance. Currently we have completed 
about three years of testing with the equipment and are 
promulgating regulations based on reflectance. 

As an administrator of the beef grading regulations in 
Canada, I don't count sheep, I count dark cutters . . . While 
only a small percentage of our kill are dark cutters, the 
problem is a chronic one. In Canada. we are convinced that 
the beef color standard used by the industry changes in tune 
with changes in the market price. For some reason there are 
always more complaints about dark cutters when the price is 
rising. 

Because dark cutters are the result of the physiological 
state of the proteins and not myoglobin, and because the 
marbling in the muscle causes complications with the 
reflectance readings. we have had only limited success using 
reflectance for meat color assessment in beef. As a result, 
we have turned to pH measurement and have had some 
success getting the industry to accept a pH of 6 as the cut-off 
for dark cutters. Currently we are completing some work 
profiling pH relative to color and may put a pH standard in our 
beef regu I at ions. 

We are not completely satisfied with these techniques and 
are continuing to work with our engineers and scientists to 
develop automated color difference on spectro-photometric 
techniques to assess color. Surely, if we can detect 10 acres 
of marijuana from a satellite using spectral techniques, we 
can find a technique to separate carcasses based on meat 
color. One of the techniques that we are testing, in conjunc- 
tion with Dr. Howard Swatland at the University of Guelph, 
which shows some promise is to measure reflectance using a 
fiber optics probe. 

P.S.E. With 2096 to 25"h of our pork being exported, 
particularly to Japan, and with Japan being very P.S.E. 
sensitive, we too have become much more sensitive to P.S.E. 

concerns. Our desire is to have a P.S.E. detection system in 
place which could detect and segregate, early post-mortem, 
those carcasses which are likely to be P.S.E. 

The initial reaction is to look at color techniques as the 
obvious solution. This, however, ignores the soft and 
exudative characteristics and we want to get an assessment 
of these also. At present we are beginning to work with a 
capacitance meter that was developed by Dr. Swatland. So 
far we have had some success. If this technique works, we 
will be incorporating it into our carcass assessment but not 
necessarily into our grading system since the grading system 
in Canada is the basis for producer payment and the P.S.E. 
condition may not be of farm origin. 

Marbling and maturity. We have yet to look seriously at 
instrumental techniques for measuring these factors. Part of 
the reason for this is that marbling is not of major importance 
in our grading system, though maturity definitely is. In addi- 
tion, we have been waiting for the results of the tests on the 
USDA Kansas State University "Marbling Machine." 

The major reason, however, is that we don't consider 
either marbling or maturity to be the economically important 
characteristics of interest. Tenderness is the characteristic of 
interest. Maturity is just proxy measurement of background 
tenderness and marbling a proxy measurement of myofibril- 
lar tenderness. Therefore, we feel that the efforts should be 
spent developing instruments to measure these components 
of tenderness and not the proxies of maturity and marbling. 
In this area, we are open to any suggestions. 

Systems 
As much as we as scientists may be enamored with the 

substitution of objective measurements for subjective as- 
sessment and the resulting improvements in precision and 
uniformity, these don't. in my experience, sell people on 
changing to instruments. Productivity is the name of the 
game: and if such instruments slow down the line, require 
more people and time or result in more down time. or cannot 
be readily translated into dollars and cents benefits, then 
there is no hope in having a piece of equipment accepted. 

Therefore, the challenge is to look beyond instrumental 
measurement to the development of systems that will cap- 
ture, process. combine and store the measurements in a 
manner that will allow the users to reduce costs, increase 
turnaround time and improve returns. 

Let me use the Canadian Hog Grading Program as an 
example. Currently, as shown in Figure 1 ,  the system is 
manual with a ticket containing all the pertinent information 
generated for each of the 13M hogs killed in Canada annual- 
ly. To simply put an electronic backfat measurement device 
into this system would have almost doubled our manpower 
requirements since one operator would not have been able to 
operate the equipment and also record all the information in 
most of our plants. Such a move in the name of precision and 
objectivity is unacceptable to those who pay the bills. 

Therefore, we have to look beyond the fat measurement 
device to the development of a kill floor system that will 
automatically capture, collate and store all the information 
required for grading. Such a system is outlined in Figure 2. 
This system, which has a unique number stamped on each 
hog in the day's kill. opens up numerous possibilities. Grad- 
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ing information is available almost instantaneously, allowing 
the marketing department to determine what sizes of cuts will 
be available for tomorrow's cuts. Carcasses can be switched 
to various rails in the cooler automatically by the computer, 
resulting in more uniform hogs coming into the cutting room. 
Most importantly, paper handling is almost eliminated. These 
are the things that are selling electronic grading. 

What about the future? We feel that, at least for hog 

grading, robots will be in place in 5 to 10 years. We can put 
as many arms on a robot as necessary to assess any 
additional criteria that may be important. If hot boning ever 
catches on and beef grading is thus pushed back to the kill 
floor, a grading robot will be a distinct probability. 

In closing, I would like to leave those meat scientists who 
will be working on instrumentation with these suggestions: 1) 
measure the characteristics of importance directly, 2) devel- 
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op instrumental techniques that fit easily into a computerized 
system and 3) technically, the sky is the limit provided the 
instrument is durable and does not reduce productivity. But 
operationally, remember the KISS principle: Keep it Simple. 
Stupid! 

Discussion 
H. R. Cross, U.S. Animal Research Center: It seems that 

Canada is putting most of their emphasis on pork grading 
systems. What do you anticipate in regard to beef in the 
future? 
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D. W. Sim: The beef system will depend on how quickly 
and readily hot boning is adopted. We’re looking at possible 
ways of measuring color in beef. We anticipate spending 
more money once people move to a hot boning system. We 
will begin grading carcasses on the kill floor and, hopefully, 
go into more yield-type grading as in pork. My hypothesis IS 
that by controlling postmortem glycolytic changes in the 
muscle, we can avoid some of the myofibrillar toughness we 
can see in carcasses. Therefore, the two important param- 
eters become: (1) accessing background tenderness through 
a collagen technique and (2) yield. 




