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b :
^£tion

^he

Past

in d u s t r ia l  m anipulation of meat in  the United S ta te s  in  

- was la r g e ly  an a r t  whose propagation  was accom plished by 

N a t io n  t r a n s f fe r e d  from one generation  to  another by inform al 

* e  had no g u ild  system nor meat p ro cessin g  trade  sch o o ls .

6came knowledgable in  the meat in d u stry  by working in  i t  and
V

from the experience o f h is  p red ecesso rs and perhaps from 

the ad ju nct su p p lie r s  who were fre e  with advice -  e sp e c ia lly

i t Produced a  market fo r  t h e ir  product. The U n iv e rs it ie s  had 

to  do w ith teach in g  of meat p ro cessin g  p r in c ip le s  or with

, Ss®d meat re se arch  u n t i l  a f t e r  1945* Even then, i t  i s  repor
^4
*1

^& t teach in g  d e a lt  la r g e ly  with an ima l  slau g h te r  and butche 

® techniques and avoided alm ost com pletely the r e la t io n sh il  of
S c  *science to  meat p ro ce ssin g .

, has r e a l ly  been only in  the p a st  decade th at U n iv e rsit ie s  

^  beCome aware of the meat in d u s tr ie s  tremendous need fo r  tech 

0 tra in e d  personnel to  adm in ister and to  work in  the areas

^ c e s s e d  meat re se arch , q u a lity  con tro l and production.

 ̂ 1* °  recent developments in  the food laws of the U .S. have amp

, ie<i th is  need fo r  te ch n ica l personnel. The f i r s t  was the 1967 

^  ^ ic h  p la ce s  a l l  meat p ro cessin g  p la n ts  in  the nation  under 

S e c t i o n  system s im ila r  to  th at form erly requ ired  only of

s 3hjppjn £ mea t  or meat products between the in d iv id u a l s t a  

* Tech n ica lly  tra in e d  people a s s i s t  in  guaranteeing th at the
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company for which they work complies with the many aspects oj. tHe

tr.8$ ■
new law. The second act which increased the demand fcr tect-n>c
trained nersonnel was the recent 1989 act which limits the hau®c■P

ad eC°tv of fat in some processed meat products. Product quality 31

- nomic considerations dictate that this legal maximum be aPPA
• ni co!3but not exceeded, therefore control of raw material chemical

'position is a necessity. Talk of microbiological standarts,
j- ■ nadditive réévaluation, nutritional declarations and pollute0

rent lead us to beleive that the need for technologists traiu
• ■fcÎ2̂the basic concepts of meat processing will not deminisb ah 

near future.
A recent study (Rogers,1969) shows that there are fro®

45 educational institutions in the U.S. offering courses

to59

S0®e

ence
to

27

phase of meat science. As near as we can determine about ha^ 
these have courses ucdiii^ wholly or m  part *ith the sci 
technology of meat processing. Compare this, if you will» 
nilar study made 10 years ago (Cahill,19&0) when only about 
50 American Universities offered meat science courses and 
courses dealt with meat processing.

Though it was and is not by any means the leader in t&e
Uni'

oi
gjA

to

1?

veP
ching of meat processing among American Universities, the -

, itQ,o^sity cf Wisconsin in Madison has offered a course entitle®
e to

cial Meat Processing” since 1961* It has been our privile“&
tohave taught this course since 1963 and it is our desire 

with you some of the content and some of the goals of this P 
cular University course.

ti

Purpose and Objectives

. The University of Wisconsin course in commercial meat P ^4«
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: is intended to cover in a general , yet workable , manner
involved in converting the animal carcass into a varifc- 

PPocessed consumer products. It does not concern itself
"he slaughter , or fresh meat cutting poerations , howevwr. 

anphasizing the role of the fundamental principles of che- 
^  » biochemistry , physics , and microbiology the student

an awareness of the basic nature of meat processing.Upon 
^ ^ i o n  of this course the student is able to see the breadth

Processing and to fit more specific and definitive cour- 
J his overall technological education. By the same token xf
V r»
 ̂°Ss hot choose to pursue specific technical training he is 

to intelligently patricipate in a food company product 
Program , in production supervision or in many other begx-

'eVei positions.

tlementat-j and prerequisites
course as we teach it is geared to the undergraduate stu-

V

5hf

a h<*as satisfactorily completed college courses in general 
^ s tk  • general physics , aneral microbiology and an intro- 

course in meat science. Of course it is to the students
L if he has had courses in food microbiology

<>■‘•°od processing.

id intro -

its current state, the course consists of 15 fifty mi- 
ictures and 15 two hour laboratory periods. This is adequa-

' % i
a general course , but hardly enough to cover in detail any 
topic. By cooperation among several university departments 
^ced courses which apply directly to specific hreas of 
food processing are also available.ht<i
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Subject matter and allotted time 

Subject
Basic Meat.Science 
Meat Microbiology and Sanitation 
Heat Transfer 
Processed Meat Technology 
Packaging

Product and Quality Control 
Hessarch and New Processes 
By Products

„ f  o^Although a detailed explanation of the total content 0i
,  sCo?egeneral course in Commercial Meat Processing is beyond the, B

of this paper it is summarized below:

Commercial, meat processing
I* Basic Meat Science With Bespect to Processing
A. Meat — definition and dynamic nature of meat 
B« Chemical composition — general
C. Chemical composition - specific with regard to specie»t r i '

D.

1

2

maing type, age , grade , anatomy 
Protein as related to processed meats
.myofibrillar - nutrative , texture , adhesion , WBC &

flability effects.
•sarcoplasmic - pigment , nutrative , emulsifiabilitP ^

$

/•

matic effects
0Ü

3. connective tissue - nutrative , gelatin formation » c J 1
h

4. non -  meat protein - plant , milk , egg , blood - 
to above

E. Pigments -  1280 -



--Hb and Mb -  q u a n tita t iv e  and q u a l i ta t iv e  d iffe re n c e s
pigment s t a t e s  -  (OMb , RedMb , m b  ), interaction, re -

S>are
'’̂6 ah
l*Uve proportions o f each , r a te  o f m >  form ation , photo -  

' ^ t i o n ,  b a c t e r ia l  o x id atio n  , lo s s  o f reducing cap ac ity  , 

' S o r p t io n  and r e f le c ta n c e  phenomenon , r e la t io n  of pigment

) ^ « ia t io n  w ith  f la v o r
^ 4  pigment (HOlffb, DenNOKb ) »re ac tio n  r a t e s ,  o x id atio n  , 

^ so tb tion  and r e f le c ta n c e  phenomonon
t-.
'«U», f l u e n t  form s -  COKB , CMB , abnormal pigment forms
M J|

* *  as r e la te d  to  p ro ce sse d  meats
te x tu re  an d ’ o rg an o lep tic  e f f e c t s !  c o s t !  o x id stlo n

■oxidants

5.
■al

-  re p la c e  n a tu ra l l o s t  in  p ro c e ss ; p ro te in  s o lu b i l i t y ;  

j 5° oliD s; o rg a n o le p tic ; c o s t

»1
■er  n a tu ra l components im portant in  p ro cessin g

* ° t l c a c id

;ogen
^ e i ' a i s  -  Pe , Ca , P

'^ a n i n s  -  co-enzyme; reducing agent
5.

Î,
51113410 -  a c id s  -  f l a v o r ;  reducing agent 

^ 4 y t i c a l  tech n iqu es

M a tu re  -  dry ing 
* * *  -  e th e r  e x tr a c t io n  , Babcock , gamma ray  , con d u ctiv ity

,5*o te la  _ K je ld a i a  , dye b ind ing

_ kap.i . N02 » Nc *  ,KAC1 , HOo , NC, , P , e tc . 

 ̂ M icrobiology  and S a n ita t io n  

‘Ci“o b io io g ic a l  growth f
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1. nutrition ^
2. temperature - fresh and processed meat sheli
J.oxygen tension - film effect, cry - o - vac
4 .  pH '

5. water activity
6. curing ingredients

B. Organisms associated with meat and meat adju110

1. spoilage types .,$i
2. controlled fermenters - fermented sausage » 

etc
3»food poisoning
4.Trichlneila spiralis



c.
ducts, equipment 
Refrigeration and cold storage

'I* methods

2» product requirements 
Freezing

1.chemical and physical changes in frozen meats on free

zing and on storage
2« the freezing phenomenon - freezing curve, Btu calculat 

tion
3. methods - immersion , air blast, contact , cryogenic 

means , eguiptment 
Accessed Meat Technology

Curing and co lo r  development 

"l • chem istry o f the curing re ac tio n s

2. role of curing adjuncts and other factors on color de

velopment
3* practical methods of curing
* Non—meat ingredients
**• salt - action, purity, types

spices - history , types , action 

3* binders 
fillers

* Sau sages and loaves 

h is to ry  -  types
emulsions - formation , stability , ultrastructure ,
e tc .

3* formulation - factors influencing; such as em ulsifying 

and binding ability , economics , product character,etc.
^•manipulative procedures and equiptment - grinding ,
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\
\V.

VI.

VII.

VIII.

evs.^'

chopping , mixing , stuffing , smoking , heat Pr< 
etc.

P, "Smoked Meats" (ham , bacon )
1, unique factors in the production of smoked meat5 

Packaging
A. Packaging materials

1. types and composition
2. physical and chemical properties and their

B. Material selection and application
C. Labeling
Product and Quality Control
A. Purpose and objestives
B. Federal standards and requirements
C. Statistical quality control 
D* Common problems with processed meats 
Research and new or unestablished processes
A. . Role of a research group - basic of applie<̂
B. New or unestablished processes

1. freeze drying
2. gamma irradiation 
3« continuous process systems
4. others

By Products
A. Definitions and scope of this area
B. Animal fats

,0ce:

'3'
nf ^1. chemical and physical properties - degree

a5tltion, melthing points, crystal structure, v  
free fatty acids, etc.

2. rancidity and antioxidants
- 1284 -



3 . processing methods - conventional rendering, low 
temperature rendering, hydrogenation, refining , 
etc.

4# analytical procedures — proxide value, stability, 
free fatty acids, unsaponifiable matter , etc. 
Commercial Products

1. gelatin and reformed callagen
2. tankage 
3» enzymes

hydrolysates
5. other

Sewage and waste disposal systems 
1• environmental pollution 
2* systems
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