
UPDATE: INTERNATlQNAL MEAT SCIENCE 
by 
Larry L. Borchert* 

SUMAIARY: 

This report covers the papers presented at the 
European Meat Research Meetings and iiiformatioii 
gained on tours of the German Meat Research Insti- 
tute, The Kulmbach hfimicipal Slaughterhouse, Lutz 
Sausage Factory, Lauterbach Butcher Shop and The 
National Trade School for Meat Technologists, all of 
Kulmbach. 

Papers Presented at the 24th European 
Meeting of Metit Reseurch U7orkerSs 

One hundred fifty eight papers were presented at 
the meetings. Complete texts of the papers are pub- 
lishecl in 3 volumes on filc in the AMSA Library. This 
report will summarize only a few papers which are 
related directly to current research interests. 

B-l-Current level, not voltage, is the critical factor 
for good electrical stunning. A current of 1.25 
amps, ear to ear, is most effective. 

B-4-Microbacterium thennosphactunz counts may be 
a better indicator of spoilage in fresh meats than 
total plate count. 

B-8-Australian workers have shown that spraying car- 
casses with 194°F. water for 10 seconds reduces 
surface counts 9% at a cost of less than 2cisheep 
carcass. 

C-6-A Russian paper says CO, gas packing is better 
than vacuum packaging or N2 gas packing for 
bloom return in beef. 

C-l l -D( - )  lactate concentrations of processed meats 
is a rapid, objective measurement for spoilage. 

D-7-The method of extructing frozen meat often has 
a deleterious effect on the texture and yield of 
sausages made from the meat. 

D-10-The poor quality of pre-rigor meats held at high 
subfreezing temperatures is due to a release of 
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Ca+2 ion9 from the cell organelles. Chelating 
agent? will remove the Cafz  and retard ,4TP 
breakdown. 

Dl2-Unilever researchers have isolated the effects 
of pH, NaCl and pyrophosphate on the solubil- 
ity of muscle proteins. 

D-13-The PrOi-4 ion is the functional form in phos- 
phate treated meats. Tripolyphosphate only func- 
tions after it has been hydrolized to the pyrophos- 
phate form. (Tripolyphosphate use should be 
continued in hams and bacon, however, becausc 
pyrophosphate does not diffuse as readily.) 

E-l-Rendall recommends electrical stimulation of 
carcasses as a method of avoiding cold-shorten- 
ing and improving tenderness. He  discusses the 
biochemistry of the process. 

E-15-A method for objectively measuring reducing 
activity of muscle which can be used as a pre- 
dictor of fresh meat shelf life is described. 

F-l-The authors provide data which supports the 
theory that a stable sausage “emulsion” is not 
clue to the emulsified fat but to the quantity of 
intact adipose tissue cells. 

G-9-Fermented sausages made with 1004x PSE meat 
dried faster but had poorer color, flavor and tex- 
ture than controls. Some PSE meat in the formu- 
lation may speed drying without the detrimental 
effects (and be a good outlet for PSE meat).  

G-ll-The color of fermented dried sausages is main- 
ly due to nitrosoheme and heme (dissociated 
from the globin). The author feels that the green 
color problem often seen in sausage fermented 
with only lactobacilli is due to the formation of 
peroxick which cleaves the heme. Starter cul- 
tures with catalase activity will alleviate the 
problem. 

G-l2--hIicr0cocctrs starter cultures do not stimulate 
the growth or acid production of Lactohacillzts 
starter cultures. 

G-13-LactobuciZlziP starter culturcs show stronger 
antimicrobial activity toward Gram-positive 
spore-forming and norispore-for~niii~ microor- 
ganism than toward gram negative bacteria. 
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G-15-pH in dry sausage is determined primarily by 
the concentration of ammonia, lactic acid and 
buffering capacity of the proteins. 

G-20-A simple water activity measurement has been 
developed which uses the gain in weight of an- 
hydrous starch equilibrated with the test prod- 
uct. 

G-21-Leistner’s group reviewed the determination of 
water activity in meat products. 

I€-1-The gelling properties of blood plasma with 
heat (158°F.) make it an excellent functional 
protein in meat products. The Swedish meat in- 
dustry uses 7,150 tons of plasma each year. 

H-2-As of January 1, 1978 blood plasma can compose 
up to 10% of the meat portion of German sausages 
without label declaration. This paper reviews the 
usage of whole blood and plasma in food. 

I€-3-Meat-like fibers can be produced by extruding 
concentrated, alkaline, blood plasma into an 
acid-salt bath. 

H-4-Decolorized hemoglobin and masked color hemo- 
globin emulsions have been successfully used in 
meat products. 

H-8-A Danish firm describes a commercial layout 
for the removal of blood from pigs, its separation 
into plasma, and the production of blood-fat 
emulsions. 

J-1-.4 chromatographic technique which measiires 3- 
methyl-histidine is used to rapidly determine the 
quantity of skeletal mu~c le  in foods. 

J-3-Feeding pigs 800 mg a-tocopherol per d‘iy for 7 
days prior to daughter retarded rancidity devel- 
opment in the resultant fresh and frozen pork. 
KO effect on bacon storage life was noted. Block- 
ing of nitrosamine formation by the tocopherol 
was not tcyted. 

K-1-Research from Denmark shows that sterilization 
or decontamination procedures used in ham 
pimping pickles are not effective. 

K-6-Characterization of the microorganisms in brines 
used for Wiltshire bacon reveals that many spoil- 
age types are present. 

K-&Soy protein isolate, whey protein concentrate 
and sodium caseinate are shown to have differ- 
ent modes of action during emulsification tests. 

K-12-Russian rcsearchers propose the use of disodium 
hematoporphyrin cobalt complex for coloring 
sausage in lieu of nitrite. They claim the sub- 

stance is non-toxic in animal feeding studies. 

L-1-After a three year study on meat product pro- 
tein determinations, using 6 methods, Hungarian 
authors conclude the Lowry method is as good 
as the Kjeldahl method. 

L-2-S.D.S. Polyacrylamide gel electrophoresis is an 
effective means of identifying protein from mus- 
cles and internal organs of pork and beef. 

L-%The composition of tissue mechanically removed 
from various pork bones by the European de- 
boner, “Hydrau-Separator,” is reported. 

L-7 8. L,-S--These papers provide data on the muscle 
uptake of organochlorine pesticides in beef. 

W-1-Reduction of the quantities of nitrite in sau- 
sages fermented with lactobacilli enhanced the 
growth of the organism. 

W-%Professor Leistner concludes, from a study his 
group has conducted, that potassium sorbate, 
alone or in combination with reduced nitrite lev- 
els, can be an interesting alternative to normal 
levels of nitrate and nitrite in meat products. 

W-&-Russian workers have shown that rats develop 
antibodies from nitrite ingestion. They feel the 
antibodies are a natural defense against some 
nitrosamines. 

The German bleat Research Institute ( B A F )  

The RAF is a research facility of the German Alin- 
istry of Nutrition, Agriculture and Forestry. Primary 
financial support, therefore, comes from the German 
government. Research projects, supported by other 
organizations, are accepted if they meet the following 
requirements: (1) the topic must be of general im- 
portance; (2 )  the result5 must be published; ( 3 )  the 
projects cannot interfere with existing priority work. 

The R A F  has four research sections, each managed 
by a scientist. The institute is operated by what they 
call a “collegial” system. The head of the BAF is 
elected by a board from the four section managers 
for two-year terms. The board consists of the four 
section managers plus three senior scientists and the 
administrative asuistant. In each research section an 
“Institute Council” is established, which consists of 
all of the scientists in that section. The B,4F is as- 
sisted by an advisory council which consists of rrpre- 
sentatives from industry and other scientific institu- 
tions. A “Society of the Promoters of the RAF,” of 
about 1O00 members supports the research and pub- 
lic relations of the Institute with its contributions. 
This arrangement appears to work well for the three 
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groups involved; the German Government, the In- 
stitute Scientists and the German Meat Industry. 

The results of the research work carried out at the 
BAF are made public not only in scientific and trade 
journals but also by the annual Meat Research Con- 
ference ( “Kulmbach W’eek” ), the annual “Advanced 
Training Days in Kulmhach,” special short courses, 
seminars and liberal travel opportunities for the sci- 
entists. 

The 38 scientists of the Institute come from ex- 
tremely wide variety of disciplines, with each regard- 
ed as a specialist. The scientists conduct a formal two- 
year training and apprenticeship program for all of 
the Institute’s technicians. h4any of the staff teach at 
the adjoining meat technologists trade school and 
others hold joint appointments at  German Universi- 
ties. 

The 13AF is housed in a new 93,OOO sq. ft., four 
story, research facility. The laboratories are generally 
of the “closed concept,” i.e., individual rooms for 
each type of activity. In addition to the laboratories 
of each of the research sections, the BAF has an in- 
dustry service chemical laboratory and an industry 
service microbiological laboratory in the building and 
slaughtering, cutting, cooling and freezing facilities 
in the Municipal Slaughterhouse across the street. 

The R A F  Meat Protluction Section works with ani- 
mal production as  it relates to meat quantity and 
quality. This group is responsible for development 
of information for the German carcass grading sys- 
tem. They are conducting research on the genetic im- 
provement of meat quality (elimination of PSE),  im- 
provement of pre-slaughter animal handling tech- 
niques, and the effects of animal nutrition on the 
physical characteristics of meat and fat. 

The Aleut Technology Section of the BAF works 
on the slaughtering, processing, preservation, pack- 
aging and quality improvement of meat and meat 
products. They have several pilot plants and labora- 
tories to accomplish these tasks. Three pilot plants 
are very impressive. One is a production pilot plant 
where compiete production lines and new equipment 
can be installed and tested. I t  is simply a tiled room 
with service outlets (steam, hot and cold water, elec- 
tricity and air) on the walls at  about 10-foot inter- 
vals. This pilot plant has its own loading dock for 
ease of equipment transfer. All cooking and smoking 
operations are done in a second pilot plant. Three 
single tree smokehouses are in the room; each with 
a different type of smoke generation (conventional- 
electric, Germos-steam and a friction generator). 
Since liquid smoke is not allowed in Germany, no 

provision was made for its application. Canned sau- 
sages and meat pastes are very popular in Germany 
(22% of processed meats), and several types of re- 
torts for testing these products are also in this pilot 
plant. The third big pilot plant contains an assortment 
of small sized meat processing equipment, quite simi- 
lar to ours. No ribbon mixers were evident because 
thcy are not widely used in Germany. Curing, dry- 
ing, refrigeration and freezing are done in 20 stainless 
steel climate controlled rooms. 

The laboratories of this section contain instrumen- 
tation for the objective measurement of color, tex- 
ture and flavor components. Six scientists and 18 as- 
sistants work in this section. 

An important assignment of thc Bacteriology, His- 
tology and Toxicology Section is research on residues, 
especially mycotoxins in meat, meat products and ani- 
mal feeds. Professor Leistner, the Section Manager, is 
extremely concerned about mycotoxin formation in 
moldy, fermented sausages and dried meats. The ef- 
fects of the residues are determined by means of ani- 
mal experimcnts as well as histopathological investi- 
gations. Other duties of the section include: develop- 
ment of detection methods for fond spoilage and food 
poisoning micronrganism5, development of measures 
to prevent the action of these organisms and the se- 
lection and introduction of safe and effective starter 
cultures for meat products. R A F  has developed a pis- 
tol shaped device which objectively draws a a m p l e  
and measures the surface microorganisms load 011 

hanging carcasses. A4dmittedly, the procedure has IOW- 
er precision than a total aerobic plate count but  is an 
excellent on-line screening device. Leistner is the 
world authority on A, measurement in meat products 
and has worked closely with an European company, 
DMP-Debrunner, to develop a sensor for surfaces such 
as carcasses and hard salami. A, measurements have 
been incorporated into German food laws especially 
for controlling unrefrigerated storage of meat prod- 
ucts. 

Professor Linke manages the histology portion of 
the section. His people are developing an identifica- 
tion system for the 1400 named German sausages and 
meat products. 

The Chemistry and Physics Section, under the lead- 
ership of Profeysor Hamm, deals with chemical meth- 
ods for official food inspection and production control 
in meat plants. A major project of Dr. ’4rneth is to 
develop automated proccclurcs for all routine analyti- 
cal mcthods. Instead of using the Technicon system, 
which is common through most of tho world, his 
group is using a Braun Electronics system for all au- 
tomated techniques including protein. 
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R A F  has full nitrosamine measurement capabilities, 
including a mass spctrometer for confirmations. They 
seem quite confident i n  reporting N.A. results to the 
0.1 PPB level. Dr. Mirna is heading a group which is 
attempting to find a nitrite replacement. Their clos- 
est candidate thus far is sodium nitroprusside which 
has the color producing and bacteriostatic effects: of 
YO2. (This compound appears to me to be too toxic 
for consideration in this country.) 

Dr. Hoffmann has concluded over ten years of 
work on the sulfur chemistry of meat by writing a 
review which will appear in this year's edition of 
Advances in Food Research. He has developed a de- 
vice for rapidly measuring water binding capacity of 
meat called the capillary velometer. Hoffmann is now 
concentrating on acrylamide gel electrophoresis tech- 
niques for measuring non-meat protein in cooked 
meat systems. 

Dr. Potthast of the Chemistry and Physics section 
has developed and patented the system for preparing 
freeze-dried, saltcd pre-rigor beef for use in processed 
meat products (Professor Hamm reported on this de- 
velopment at the 1978 MIRC). Production quantities 
of this procluct are now being sold in Germany to the 
apparent satisfaction of its users. 

Klumbach Municipal Slaughterhoirse 

Most slaughtering in Germany is done by munici- 
pal slaughterhouses each serving several butchers and 
packers rather than by the packers themselves. Fifty 
to 60% of the sausage sold in Germany is produced 
by the 30,000 small family owned butcher shops, em- 
ploying an average of 7 people with average annual 
sales of $450,000. There are only 247 sausage facto- 
ries in this country where 1/3 of the money spent on 
food goes for meat. (The median family income in 
Germany is $14,750 of which 20% goes for food). h'lost 
of the sausage plants are small by our standards, em- 
ploying an average of 157 people and having sales 
averaging $16 million. Per capita consumption of 
meat in Germany is 169 Ib. compared to 137 Ib. in 
Western Europe and 181 Ib. in the US. 

The Kulmbach slaughtcarhouse was built 2 years ago 
by the City with the cooperation of the RAF.  A4 staff 
o f  13 kill 60 pigs or 20 beef an hour for a weekIy 
avtrage of about 1000 pigs and 200 beef. Except for 
the stunning, dehairing and skinning operations, a 
common line is used for both species. The only equip- 
ment not coininonly seen in American slaughterhouses 
was in the hog dehairing operation. The hanging pigs 
move from the bleeding area into a 136"F., 100% R H  
chamber where they remain for 1 minute to soften 
the hair. From there they m o w  through a BANSS de- 

hairing machine where they are sprayed with 136°F. 
water as rubber beaters remove the hair. No scald 
tank as we know it is used in this operation. Follow- 
ing dehairing the carcass is singed and scraped clean. 

Tour of Lutz Suusnge Factory-Kulmbach 

This new Lutz Plant in the Kulmbach meat com- 
plex was completed at  the same time as the hlunici- 
pal Slaughterhouse, from which it obtains its: raw 
materials. Germany has very little trade in trimmings, 
therefore, sausage plants such as Lutz, bone whole 
carcasses and utilize all of the meat and fat they gen- 
erate. This plant i5 reported to be one of the most 
modern in Germany and produces over 150 different 
items, but all of them on a small (500 to 1000 pound) 
batch basis. Most of the sausages are sold bulk with- 
out packaging. Those that are vacuum packaged are 
all catch weight with NCR type of labels. 

The whole sausage making operation centers 
around the 1000 pound Kramer Grebe jacketed, vac- 
uum chopper. The sausage maker runs the chopper 
and directs the efforts of 2 or 3 assistants who weigh 
the ingredients for him. Spice blends are used but 
they are weighed for each batch at the chopper. The 
finished batter is dumped into Vemag trucks and 
moved to the various stuffing tables where another 
crew handles stuffing. Each of the crews have a 13-14 
year old boy working with them. 

Smoking is done in small 4-tree houses each fired 
by a Germos steam smoker. The plant manager is hap- 
py with the smokers for all products except those 
which receive cold smoke. Apparently, low tempera- 
ture control is difficult with this type of smoker. 

Tour of Latiterbach Butcher Shop 

This shop is typical of the large German butcher 
shop. It is family owned, with gross sales of $2,000,- 
000;'year. Herr Lauterbach has a staff of 35, inchding 
his counter people who also work part-time in the 
sausage manufacturing area. They produce all of the 
approximately 100 varieties of sausage and meat 
products they sell in their own shop, using 50-60 pig 
and 5 beef carcasses a week. All of the equipment is 
small, similar in size to that in many pilot plants. The 
store and sausage manufacturing area are extremely 
clean but the coolers all contain finished product next 
to raw materials. Facing slices and old sausage are 
made into a large variety of meat salads. 

h'ationul Trade Schoo~  for 
Meat Technologists ( S F F )  

The SFF is a technical school which offers a two- 
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year course for preparing its students for technical po- 
sitions in the meat industry. Graduates find work in 
quality control in sausage plants, as technical service 
representatives of meat industry supply companies, 
and government (non-veterinarian ) meat inspectors. 
To enroll, a student must have finished elementary 

school, be a journeyman butcher and have at least 2 
years of work experience. Most beginning students 
are 24-25 years old. Courses in basic science, lan- 
guage, law, food technology, meat science, and engi- 
neering are offered. Staff from the BAF supplement 
the permanent staff of the school. 
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