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The microcomputer has rapidly become a significant tool 
of the meat scientist in production management, research 
and teaching. The meat industry lagged behind other manu- 
facturing segments in utilizing fully available computer tech- 
nology, but the introduction of the microcomputer has served 
as a catalyst, encouraging the meat scientist to make use of 
the effective tool to help handle, automatically and efficiently, 
the flow of information necessary for effective decision- 
making. The meat scientist in industry and in academia 
quickly adapted to the use of microcomputers for word pro- 
cessing, data storage and data manipulation in spread- 
sheets. Later, we found ourselves using microcomputers for 
some of the simpler data analysis and for quickly and graphi- 
cally portraying results. 

Speakers at the second computer seminar sponsored by 
the American Meat Institute in 1985 (Meat Processing, 1985) 
were quick to point out that often we have moved ineffectively 
in our haste to become part of the wave of computer users, 
purchasing before we fully understood what tasks we wanted 
this tool to accomplish for us. Many of us, not trained in the 
computer sciences, struggled to understand the new lan- 
guage of microcomputer manufacturers, the vast array of 
components and the limitations of systems we wished to 
apply to tasks. Many bought the hardware first, without 
considering the availability of software to guide the 
microcomputer in accomplishing our tasks. The availability of 
packaged software, that even we novices could run, caused 
us to first use microcomputers for word processing, data 
storage and other routine business applications (Ramsey, 
1984). Meat scientists in academia began to use the 
microcomputer also for student records, grade calculations, 
research data summaries and manuscript preparation. 

readily available. But in the last 5 years, and particularly in 
the last 3 years, much commercial software has been devel- 
oped'. The March, 1986 issue of Meat Industry contains a 
well-done and concise summary of 20 computer software 
and systems packages for the meat industry, ranging in price 
from $795 to $1,000,000. These include a variety of sophisti- 
cated business application and production line or processed 
meat monitoring programs. 

Today, the meat industry is making significant use of 
computer technology. Larger companies often design their 
systems around main frame computers, arguing that the 
microcomputer use promotes fragmentation of information 
because microcomputers perform separate and isolated 
functions (Meat Processing, Feb. 1985). 

However, some large meat processors have switched to 
microcomputers or use them within a system because of the 
task-oriented, specific individual flexibility they offer. Obvi- 
ously, the microcomputer can be coordinated by mini- 
computers linked to a main frame. 

Table 1 contains a partial list of microcomputer applica- 
tions in use by the meat industry today and was compiled 
from information provided in response to questionnaires sent 
to AMSA meat scientists in industry and at the universities 
and from technical publications. 

The most popular applications include: carcass cut-out 
tests and pricing applications; slaughter costs and yields; 
processed meat formulation, costing, yields and pricing; in- 
ventory control and production scheduling. For example, as 
reported in Meat Processing (March, 1985), the Smithfield 

Table 1. Partial List of Meat Industry 
Microcomputer Applications. 

Meat Industry Applications 
Unfortunately, 6 to 10 years ago, microcomputer software 

specific to the meat scientist and the meat industry was not 

'R. F. Plimpton, Jr., Animal Science Department, 
The Ohio State University, 2029 Fyffe Road, Colum- 

C. C. Melton, University of Tennessee, P 0. Box 

D.P. Cornforth, Utah State University, Logan UT 

Reciprocal Meat Conference Proceedings, Volume 

bus, OH 43210-1095 

1071, Knoxville, TN 37901 

84322 

39, 1986. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. 
12. 
13. 
14. 

Slaughter yields and costs 
Carcass, or wholesale cut, cut-out analysis and pricing 
Grade and yield buying 
Product formulation, costing and pricing 
Product processing procedure analysis and costs 
Brine calculations and conversions 
Process control with programmable systems 
Processed meat yields 
Inventory control and production scheduling 
Modeling or simulation to analyze and plan production 
systems or processing procedures 
Bar codes 
Equipment sensors to predict impending failure 
Maintenance schedules 
Production control 

15. Quality control applications 
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Packing Company uses a commercial software package to 
determine the most cost-effective product to run, after ana- 
lyzing data from the slaughter and cut out of 16,000 hogs per 
day. They also monitor the cost accounting for each oper- 
ation in producing a product and can then focus on effecting 
improved efficiencies. 

Microcomputer use in product formulation is a very popu- 
lar application of microcomputers (Floeck, 1983). Typical 
programs involve development of least-cost recipes, using 
lists of ingredients, their prices, processing formulas, pro- 
cessing schedules, product limits and quality assurance con- 
trols. The generated least-cost recipes provide packers with 
additional insight into what to sell fresh and what to use in 
formulated products. 

Recent advances in microcomputer applications involve: 
control of processes with programmable systems (Meat Pro- 
cessing, March, 1985), such as those involving thermal 
processing (Teixeira and Mason, 1982); monitoring of equip- 
ment sensors to predict impending machine failure; and 
modeling or simulation programs to analyze and plan produc- 
tion systems or processing procedures (Meat Processing, 
Sept. 1985). 

One of the problems that the meat industry has had to 
contend with is commercial software developed without con- 
sultation with meat scientists to software that does not fit a 
given situation. Thus, in-plant modification of the software 
has been necessary. Industry is demanding that today’s 
graduating meat scientist at the B.S., M.S., or Ph.D. level be 
able to not only run microcomputers, but also be able to 
modify and adapt software. 

Teaching Applications 
Meat scientists at universities are quite aware of the rapid 

microcomputer applications in industry and, when surveyed 
by this author, they demonstrated that in their responses. 
They also understand the type of background today’s gradu- 
ates must have. Therefore, those who are not able to afford 
the price tag of much of the commercial meat industry 
software have had to develop simple linear programs or 
spreadsheet applications in order to provide students with 
microcomputer application experiences. 

Table 2 contains a list of such teaching activity, which 
reflects uses in the industry today. At The Ohio State Univer- 

Table 2. Microcomputer Use In The Meat Science 
Teaching Programs* 

(Other Than Word Processing). 
~ ~~ 

1. Quality control 
2. Least cost formulation 
3. Live animal and carcass evaluation 
4. Wholesale cutting tests and labor analysis 
5. Retail cutting tests 
6. Curing yields and costs 
7. Slaughter yields and costs 
8. Pork carcass evaluation alternatives 
9. Statistical analysis procedures 

10. Financial statements 
11. Electronic spreadsheets 
“Obtained from a questionnaire sent to 40 university meat 
scientists 

sity, we began to work with undergraduate students in 1981 
to develop programs for ultimate classroom use. Following 
refinement of these simple programs by graduate students 
as part of their training, we now have about a dozen pro- 
grams which we can use within our teaching program. Admit- 
tedly they are crude, but they do provide experiences which 
our students must have. When asked in the aforementioned 
questionnaire, university meat scientists listed many current 
industry microcomputer applications they wished to explore 
for the classroom. 

Research Laboratory Applications 
Use of the microcomputer also appeared quickly in the 

research or quality assurance laboratories. Its use there 
frees the meat scientist for the creative interpreting, planning 
and thinking necessary for the professional. An excellent 
article by Dr. William P. Fritz appeared in the September, 
1984 issue of Food Technology dealing with “Computers in 
the Laboratory”. Many of the ideas presented are also appli- 
cable to microcomputers. 

General applications for the microcomputer in the labora- 
tory are suggested in Table 3. Microcomputers are used in 
laboratories for project development through sample control 
and scheduling and for the automation of data handling and 
evaluation. Project reports are expedited and enhanced by 
the graphic generation capabilities of today’s software. Cer- 
tainly, the word processing capabilities of the microcomputer 
aid, not only in efficient preparation of the document, but in 
facilitating editing (spelling 8, thesaurus programs), graphic 
and tabular development and even manuscript transmission. 
Admittedly, some universities or large businesses have main 
frame computer access for word processing functions. 

Microcomputers are available which have the capability of 
gathering data directly from analytical instruments and can 

Table 3. Microcomputer General Applications 
for the Laboratory. 

A. PROJECT DEVELOPMENT 
1. Sample Control 
2. Scheduling 

1. Process Control 
2. Data Collection 
3. Data Storage 

C. DATA INTERPRETATION 
1. Statistical Analysis 
2. Comparison Against Standards 

D. DATA DISPLAY 
1. Data Tables 
2. Graphics 

E. PROJECT REPORT 
1. Word Processing 
2. Graphics - graphs, charts, transparencies, slides 

1. Filing Data and Reports 
2. Inventory Control 
3. Equipment Records and Specifications 
4. Personnel Records 

B. AUTOMATION OF DATA HANDLING 

F. ADMINISTRATION 
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perform mathematical manipulations in the time that the 
analytical process itself took. Once we use microcomputers 
in this way, greater memory storage is required in the form of 
hard disk capabilities. While some labs have adopted a total 
automation computer system, Fritz (1 984) pointed out that 
return on such a system diminishes. As lab personnel be- 
come proficient in its use, they desire additional applications 
not within the capabilities of the purchased systems. An 
obvious answer to this dilemma is the microcomputer, which 
can be set up in work stations to do specific tasks. These 
stations may or may not be linked to a comprehensive 
system. 

Most meat scientists will buy individual microcomputers. 
Some larger labs will buy packages of hardware and soft- 
ware and then modify the software to handle specific tasks, 
but very few meat scientists will write total software for the 
lab. Meat scientists will need, therefore, the ability of re- 
sources to accomplish program modification. 

Specific applications reported by the 40 meat scientists 
surveyed in preparation for this discussion are presented in 
Table 4. 

Some of you are using microcomputer systems linked to 
chromatographic analysis equipment and receiving directly a 
printout of analyzed results. Some meat scientists in this 
surveyed group reported interfacing their microcomputers 
with other laboratory equipment and with mini or main frame 
computers. Quality control applications of the microcomputer 
are increasing. Microcomputer-controlled packaging lines 
have resulted in improved net weight control. Przybyla (1984) 
reported an 80% improvement in package overweight prob- 
lems with the average overweight reduced to 1%. Recently, 
microcomputers have been applied to sensory evaluation 
data input. A system was described in Food Technology by 
Brady et al., (1985) in which panelists record responses on a 
concise data collection unit (DCU). These DCUs are con- 
nected to a multiplexing unit, which in turn is interfaced with a 
microcomputer. Two interactive programs control the system, 
with one permitting the researcher to enter and store test 
formats and the other accumulating data from all of the DCUs 

Table 4. Microcomputer Use in the College 
Meat Science Research Programsa. 

A. Entering and summarizing data 
1. Hand input 
2. Linked to GLC; data input analyzed and printed 
3. Interfaced with laboratory equipment and with NMR 
4. Use of spreadsheets for simple data analysis and 

summarization for report format 
5. To record data and communicate with the main 

frame computer for data analysis 

1. Analysis of variance, correlations and other statistics 
for small projects and for preliminary results 

2. As a CTR for data analysis 

B. Data Analysis 

C. Quality Control 
D. Least Cost Formulation 
E. Ultrasonics 
'Reported in a questionnaire sent to 40 university meat 
scientists 

into a single data file for subsequent data analysis. 
Recording and analysis of research data and spreadsheet 

use for data calculation preparatory to formatting a report are 
now routine applications of microcomputers by meat scien- 
tists. Microcomputers with limited memory capabilities can 
still assist the scientist in preliminary data analysis for limited 
project data analysis. Microcomputers obviously can be used 
as data input terminals linked to main frame computers for 
the purpose of complicated data analysis for large projects. 

Time and cost savings are the significant advantages of 
microcomputer applications in the laboratory. Certainly, pro- 
ductivity can be increased by automating instrument control 
and data collection. Complete computer systems are avail- 
able in the market place which will: operate several instru- 
ments; monitor instrument progress; collect, store and ana- 
lyze data from instruments under program control; modify 
procedures; print or graph results and store files for later use 
(Przybyla, 1984). But for many laboratories, the less expen- 
sive immediate approach would involve inexpensive micro- 
computer applications to specific tasks. This will involve 
software modification or development and that takes time or 
programmer assistance. 

Educational Needs 
It is obvious that the rapid application of microcomputer 

technology to assist the meat scientist in many roles de- 
mands that we examine the adequacy of current university 
training of new meat scientists at the B.S., M.S. and Ph.D. 
levels. What are the academic institutions doing to meet the 
microcomputer literacy needs of students? Responses to the 
survey questionnaires that were sent to both academic and 
industry meat scientists suggested overwhelmingly that 
microcomputer training was needed at all levels. Responses 
indicated that our students might not need the programming 
expertise to write complete and complicated programs, but 
would need to be able to modify and adapt existing software 
to new applications. In your responses, you indicated that 
this was being accomplished in a number of ways (Table 5) .  

In most institutions, students have access to micro- 
computers in organized microcomputer labs developed and 
maintained at the university, college or departmental level. 
The latter is probably most desirable but the expense is 
prohibitive for most of us. Many programs are requiring a 
computer science (main frame or microcomputer) course 
within the curriculum which provides hands on-experience. 
Some programs are including exercises in meat science 
courses requiring microcomputer use, but we have had to 

Table 5. What Are Academic Institutions 
Doing to Meet The Meat Science Student 

Computer Literacy Needs? 
~~~ ~ ~ 

1. Access to microcomputers in organized university, col- 
lege or departmental microcomputer facilities 

2. Access to individual faculty microcomputers 
3. Requiring microcomputer (or main frame) courses with 

hands-on experiences 
4. Developing microcomputer exercises in meat science or 

processing courses 
5. Providing individual faculty with a microcomputer 
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develop our own, often crude, software to accomplish this. 
This kind of program development has been slow because 
many provosts do not consider programming to be scholarly 
activity. We have found that an effective way to develop 
software for classroom use and at the same time to provide 
valuable training for undergraduate and graduate students is 
to involve them in the development or refinement of such 

software. 
Ready access to both the microcomputer and to consul- 

tant expertise in programming are prerequisites if faculty are 
to become computer-literate themselves and develop appro- 
priate applications of microcomputers in the classroom and in 
the laboratory. I now look forward to hearing you share your 
ideas with the rest of us. 
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Discussion 

Session One 
C. Melton: Thank you, Rod, for that fine overview of 

computer applications in the meat industry. We now have 
plenty of time for questions. 

R. Plimpton: We might start with a question for the group. 
What are those of you in industry doing with computers in 
your labs, particularly with regard to instrumentation? 

L. Borchert: We have a relatively large meat research lab. 
We use computers heavily to save us manpower. We have 
our automated instruments, including GLC, autoanalyzers 
and flame photometers feed data directly to the computer for 
storage and analysis. We have customized much of this, 
since commercial software doesn‘t exist in many cases. For 
example, in counting microbiological plates, we have a laser 
counter. The colonies on the plate interrupt the laser beam, 
triggering an impulse that is collected and transferred into a 
Lotus file, for later data analysis. Five years ago, we were 
doing about 1200 analytical procedures a month. Now we do 
about 5000 proceduresimonth, with no increase in manpow- 
er. Writing the software to interface a computer with the 
various analytical instruments is a difficult task, because the 
people heavily into computers know very little about the 
practical aspects of analytical chemistry or microbiology, and 
vice versa. Bringing the two groups together to get the 
interface has been a challenging task. 

Melton: Are you working directly with some computer 
software company? 

Borchert: Yes, we work with consultants, who are more 
quick to respond than our own computer department. By the 
same token, some of our own (analytical) people are devel- 
oping enough expertise by osmosis, so to speak, that they 
are able to do their own programming and interfacing. 

E. Mills: In the university meat lab, we are set up to 

monitor temperatures in the smokehouse. Like Oscar Mayer, 
the data is transferred to a Lotus, actually a Symphony 
system, to visualize that data immediately. In a class setting, 
we’ll put a batch of frankfurters, for example, in the smoke- 
house, place thermocouples in franks at different locations in 
the house, and set up a wet and dry bulb temperature. When 
the cook is completed and the franks are removed from the 
house, we can in just a few minutes at the computer have a 
plot showing the temperature rise in the house, as well as in 
products at different locations within the house. It’s great for 
talking about hotspots.One can show vast differences in 
temperature rise in different parts of the house. We have 
done some work letting students loose on particular prob- 
lems. As an extension specialist, I work to develop software 
for processors out in the state. It is tough for me to get 
recognition at the university level for the time I spend, and it 
is extremely time-consuming. 

I also have a question for the group. Is anyone using 
artificial intelligence in the meat industry? Specifically, has 
anyone worked on Ail packages to handle phone inquiries 
from meat processors with specific processing problems? 
Something where the processor interacts with the computer, 
until probable solutions to the problem can be suggested. 
Some nice A/I systems are now available. Is anyone here 
using them? 

W Henning: Our administrators a couple of years ago had 
the foresight to get a legislative, line-item budget request to 
computerize our extension service. Since the first part of 
April, we have in operation a system called “Penn-Pages.” It 
is an information system, but not totally artificial intelligence. 
Extension people in horticulture and gardening have devel- 
oped an interactive system to handle standard consumer 
questions. We also have developed a network information 
system. Each county extension office has at least one 




