
Meat Industry Views of Prerigor Meat 

I am going to restrict my comments today to the hot-boning 
of beef, however, there are several things that we need to talk 
about before we discuss the very technical aspects of hot- 
boning. Many of these things have already been covered, but 
1’11 try to give an industry appraisal of some of these ideas. 
One of the things we need to talk about before we get in- 
volved with meat or anything else i s  the present state of the 
meat industry! We‘ve gone through a phase within the last 
four to five years where we found the industry extremely 
oversized. At that very same time, we have seen some meat 
packers have very healthy profit margins while others have 
tried to stay afloat. I was told the other day that we wished 
that IBP would raise their gross margin to 2% so that we 
would only lose 4% and there’s some method to that mad- 
ness. 

When we talk about the hot-boning of beef, there are sev- 
eral advantages to consider. One of the most obvious advan- 
tages i s  that we are going to have one less day of ownership. 
That would affect the packer in a cost savings system. If you 
are looking at a 18% prime rate, that’s $1,400 interest per day 
and if you are slaughtering 3000 headlday, this could mean 
an annual saving of about $350,000 or about SO@ a head. 
That’s just in interest rates! That may or may not be a large 
contributing factor, depending upon the size of the operation. 
One advantage that hasn’t been mentioned this morning i s  
improved rendering efficiency. If we go into our rendering 
system with hot fat, we will greatly improve the efficiency of 
rendering in addition to innumerable energy savings. The ad- 
dition of fat to a rendering system greatly improves its effi- 
ciency and if we add hot fat or hot tallow to this the efficiency 
is increased to an even higher degree. Undoubtedly, there are 
energy savings and I don’t question that fact. I do want to 
raise one point. If we were to trim carcasses on the ki l l  floor 
and remove the excess fat that we now send to the fab floor, a 
lot of these energy savings would not be derived from hot- 
boning, but just from fat removal. At the present time, we are 
not allowed to remove that fat because of the grading restric- 
tions. 

Refrigeration cost is one area where undoubtedly we would 
save energy. I think the cost of refrigeration leaves a real big 
question mark in everyone’s mind depending upon the type 
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of refrigeration you are talking about. I am not sure what the 
energy savings would be, but it might cost you more in the 
long run, especially if you’re talking about the renovation of a 
meat plant that has already been renovated five or six times. 
Again, you’re talking about extremely different facility de- 
signs. On  the other hand, that might not be a problem if you 
were designing a new plant. Looking at the shape of the meat 
industry today, there may not be a lot of plants being built in 
the next ten years-particularly not in beef. 

Now let’s look at some of the problems associated with 
hot-boning. The major problem I see is in temperature re- 
moval. Some people have walked around this issue, but I 
don’t think we have hit on it hard enough. One of the big 
problems that we have in our processing plant today i s  hot- 
boning beef and we are chilling the carcasses 24 hours before 
we debone them. We continuously fight the problem of put- 
ting hot meat in the bag. We do not think hot deboned meat 
can be put in a consumer package. Our consumer is not the 
housewife, our consumer is the HRI industry or the retail 
trade. We cannot sell them a package of meat which has 
been packaged hot. The package will not fit correctly. If we 
box carcass meat that is over 55 to 60°F in temperature, we 
get an excellent package that day. If you put that meat in a 
box and seal it, you make the assumption that everything is 
alright. Two days later when you look at the box you find you 
have low vacuums, primarily because the package no longer 
closely fits the cut surface. The package is loose, the film 
doesn’t fit tightly and consequently you get what we call 
psuedo spoilage. The meat appears to be spoiled, but in actu- 
ality the bacterial counts are below the spoilage level. That’s 
what hot meat does to the industry and I don’t think that we 
can put hot meat in a package and expect it to stay in that 
package because of the consumer. 

There are some alternative chilling systems which may 
work in a hot processing system. If you’re not going to be able 
to package meat the first time in a consumer package, you’re 
talking about two package systems. Because of chilling, you 
need to have some type of protective covering on the meat 
before it goes into the chiller. For example, if you use an air 
chill system without a protective covering, shrinkage will be 
excess. There i s  a possibility that we could use a brine chill 
system or one of the more common gases. This could create a 
problem in deciding how to handle leakers or contaminated 
packages. The resiliency of the package may cause problems 
when using either a COZ or nitrogen chill system because 
there are not too many plastics today that will withstand ex- 
tremely low temperatures without cracking. The dual packag- 
ing system would become extremely labor intensive, not to 
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mention the cost of materials and handling twice. Another 
area of packaging that one must look at i s  that of the handling 
system. Most people would use metal racks and we must con- 
sider the energy required to chill these racks. Of course, this 
would be static energy, but none the less they are weight and 
they wil l  have to be chilled. In our Greely plant, we have 
eight hot boxes that are 50 feet wide and 200 feet long. I 
asked our refrigeration engineers to calculate how much 
space it would take to chill 3000 carcasses in a brine solu- 
tion. Their answer was that it would take the hot boxes that 
we now have filled with about 4% to 5 feet of water and 
that’s a fairly large swimming pool. 

There are also some problems in terms of how we get the 
packages in and out of an extension type chilling system. This 
type system would certainly require less energy, but there 
would be some problems with the continuous flow belt. 
These belts inherently freeze up, which would definitely be a 
problem if the meat was left under water or in a gaseous at- 
mosphere for long periods of time. One of the things we may 
have overlooked in terms of handling systems is  the carcass 
bone itself. I am not saying that we have to completely de- 
bone a carcass, you could partially debone the carcass and 
leave certain parts of it restrained. There are some systems 
which could provide some viable alternatives. You would still 
have to chill the bone, but the cost savings in terms of actual 
capital expenditure for the material would be greatly reduced. 

The biggest problem is that you simply cannot put hot meat 
in a box. If we fabricate hot carcasses, we have a tremendous 
problem because the box i s  a wonderful insulator. The insula- 
tion characteristics of a box can work two ways for you. If the 
internal temperature i s  low, the box wil l  stabilize the tempera- 
ture and it becomes relatively easy to maintain the desirable 
temperature because of the dead air space and the double 
wall insulation. The problem is that if you put meat in a box 
at an unacceptable temperature, there’s no way that you wil l  
chill the meat properly. Some of the variables that are cogniz- 
ant today are not in the hot-bone process, but in box design, 
either double or single wall construction, and design of the 
box room. Double wall boxes are wonderful, but you might 
see everybody go to a single wall construction box. The prob- 
lem with a double walled box is that you can’t chill anything 
through it. Hand holes in the boxes are critical. We recently 
were allowed to ship meat into Canada in boxes with hand 
holes primarily because we could show it improved the effi- 
ciency of the chill. Previously, Canada did not allow boxed 
meat if there were hand holes in the box. We have shown 
conclusively that the hand holes were the only way the air 
could enter the box. Box dimension and product weight are 
also quite important. Temperature change within a box during 
storage is quite small. It i s  very difficult to change this tem- 
perature and to do  so requires extremely long periods of time. 
Wind velocity i s  also a critical factor. Only when the wind 
velocity is aligned with the hand holes in the box can you 
effectively reduce the temperature of the boxed meat. If the 

wind velocity i s  going counter to the hand holes in the box, 
wind velocity doesn’t do you a lot of good. 

Product identity is definitely going to present a problem for 
hot-boned products. Dr. Cross spoke some about this, espe- 
cially the shape of the cut in relation to the yield. We think 
product identity would be extremely critical in this, not just 
shape as it appears but shape in relation to steak and roast 
yield. Walt Kennick eluded to these problems yesterday. 
When you’re trying to sell product to people like meat pur- 
veyors who have been very resistant to seemingly small 
changes in the grade, then it is inconceivable for me to be- 
lieve that we could sell them meat that would be irregularly 
shaped. The next thing that I think we could have trouble 
with i s  trying to trim fat uniformly on a product. When one 
considers the volume that we are running today, it would 
seem extremely difficult to try and trim jello instead of fat. I 
think we would have even more problems than we have 
today with our conventional systems. I think a standard fat 
trim would be a problem. 

In my estimation, the thing that we should be concerned 
with in terms of grade would be palatability. It i s  absolutely 
essential that we have some measures to protect us from a 
palatability standpoint. We already have a great deal of varia- 
bility, more variability than we can effectively manage in the 
present meat system (cold-boning). If we induce variability 
with the hot boning of beef, I don’t think we can effectively 
manage that variability. I think we would need to have a lot 
of technical advancements in areas such as electrical stimula- 
tion and maybe the pressurization system. These kinds of 
things will be absolutely essential before we can go any fur- 
ther. l wouldn’t be as concerned about composition grade. If 
you‘re going to hot-bone, you‘re going to have to trim it to get 
the cutability or to get the energy advantage out of it. If you 
do that, composition or cutability would become much more 
standardized than it  i s  today. Yield would be a major factor 
but as a grade factor would not probably enter into things. 

Some alternatives that we haven‘t effectively discussed are 
that we don‘t have to hot-bone or hot process the entire car- 
cass. I think initially it probably would be best, especially in 
the beef end of it. But if we considered hot processing the 
chuck, the brisket, the forearm, the blade and the flank, essen- 
tially we would leave the rib, loin and round intact and proc- 
ess them in a conventional fashion. That would save us a lot 
in chilling capacity. From a microbiological standpoint, we 
would grind the chuck and I think we would come up with a 
superior product in terms of ground beef. 

Those are the advantages and disadvantages of hot-honing 
as I see them. If someone asked me my personal opinion, I 
would say that we are a long way from hot processing in the 
industry in any of the larger plants, primarily from a money 
standpoint. We‘re going to spend the next five to ten years 
recouping the money that we have lost in the last two to three 
years. I don’t think we’ll see major capital expenditures 
primarily because of the cost of money. 
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Fresh Meat Processing Discussion Panel 
Introduction: l e f f  Save//, Curtis Kastner, Ross labaa y ,  

R a y  Mawson 
I .  0. Reagon: At this time I would like to turn the program 

over to our question panel and start by asking Dr. Savell if he 
has any comments to make on the aspect of electrical stimula- 
tion (ES) which were previously discussed. 

1. W. Save//: I’rn glad to have this chance to make a rebuttal 
to a few of Dr. Marsh’s comments on the effects of ES on 
carcass grade. First of all, I agree with Dr. Marsh’s comments 
about electrical stimulation being used to perpetuate an im- 
perfect grading system, however, I believe that the reason we 
are able to use ES in the United States is because of this im- 
perfect system. I look at ES in the philosophy of being like 
sugar coated medicine; the sugar coating refers to the grade 
factors which are improved by ES, whereas the medicine re- 
fers to improving meat palatability. If we did not have the 
sugar coating to go with the medicine, we would not have the 
success that we have had with the adoption of ES in the US. 
during the last three years. Two weeks ago, I was visiting with 
a fellow from Great Britain and he made the statement that 
they were very perplexed with their industry in that no one 
was attempting to use ES and could not find enough benefits 
to get their packers to use it. In fact, he said that Martin- 
Spencer, which I suspect is the largest retailer in Great Britain, 
had made an agreement with a large US. meat packer al- 
ready using ES to purchase high quality beef under the 10,000 
metric ton beef quota because they could not get large quan- 
tities of ES beef in Great Britain. Russell, would you like to 
make a comment on the use of ES? 

H.  R. Cross: I think the reason we are using ES in this coun- 
try i s  not necessarily a good reason. I do think the fact that we 
are using ES i s  good simply because electrical stimulation 
may make meat more uniform in palatability in conjunction 
with our grading system. 

Bruce Marsh: I hope I didn’t leave the impression that I’m 
anti-electrical stimulation. ES has many uses in relation to 
hot-boning, particularly with carcass beef and beef chilled as 
sides. I do  have a complaint when the principle selling point 
for stimulators i s  that they wil l  improve the visual quality, the 
visual appearance and in some circumstances, give the car- 
cass a higher grade. My  complaint is that not a l l  of that car- 
cass is being improved. We can end up with carcasses which 
are in a higher grade partly because of the improved visual 
appearance of the longissimus muscle. A number of papers 
have shown that not all parts of an E5 carcass are improved in 
eating quality. A quality grade should relate to eating quality. 
To pay more for a carcass that has received a higher quality 
grade because of a certain color change in a remote muscle 
(longissimusJ is not desirable in my view. A number of papers 
from Texas and England have shown that not a l l  of the mus- 
cles are improved. I think the thing that bothers me most, and 
here I’m going to pull a rather unfair trick, I’m going to quote 
results of one of our studies. I’rn not going to tell you how we 
got these results, because in the hands of an unscrupulous 
operator, this could lead to disaster. We have devised a very 
simple procedure whereby we can greatly improve the visual 
appearance and brighten the color of the longissimus and at 
the same time significantly toughen that same muscle. We 

have not only uncoupled color from quality, but we have re- 
versed it so that the better the color, the tougher the meat! A 
grading system that allows that to happen is  an undesirable 
grading system and that i s  my one real complaint about elec- 
trical stimulation. ES tends to perpetuate a system that is be- 
coming increasingly inefficient and bad, but please don’t 
think I’rn knocking the whole electrical stimulation system! 

C. L. Kastner: Rod, how do you see hot-boning working 
into a total centralized concept between producer and retailer 
at or near the point of slaughter? Do you see it working any 
better than going with a subprimal unit to the retail level? 

Rod Bowling: I’m not sure I can answer your question, but I 
can sympathize with your question because in that case we 
are talking more about packaging. When would you propose 
that you do the final fabrication? Would you chill the meat 
prior to that time? 

C. L. Kastner: Yes. 
Rod Bowling: I think that would be an innovation that will 

be a long time coming to the industry, primarily from the cost 
effectiveness standpoint. One of the things that is real hard to 
sell i s  the fact that every time we do something to the meat, 
the price goes up  because we are selling a more refined 
product. Now I am not saying this wil l  be the argument that I 
get all the time when I try to sell that product. As we sell more 
refined products, the retailer begins squeezing his margins. In 
other words, we are selling a higher priced product and they 
would have less margin to be able to sell. That was one of the 
major stumbling blocks of boxed beef and I think it took a 
long time to overcome that problem. It would take a long 
time to overcome the stigma of higher priced cuts from a 
packer to a wholesaler or from a wholesaler to a retailer from 
the standpoint of prefabricated retail meat cuts. How that fits 
into hot-boning I really could not give you an appraisal. 

C. L. Kastner: Evidently you folks have done some calcula- 
tions on what the efficiency of certain segments of your oper- 
ation would be, for example, rendering and chilling. Has 
Monfort put together a total system to see how economical or 
how uneconomical hot-boning can be? 

Rod Bow/ing: We have only done segments of it and to be 
perfectly honest, we are more concerned with trying to put 
together an economical analysis of how we are doing now. I 
would say from certain standpoints we have looked at the 
efficiency and added efficiency in rendering. We have re- 
moved KPH fat on the kill floor and we noticed a drastic de- 
crease in efficiency of rendering when we pull that fat out and 
we began to leave it in the carcass. We haven’t done a de- 
tailed analysis. 

Ross labaay: I’d like to direct a question to John Apple. You 
mentioned several problems in packaging hot-boned meat, in 
particular the stickiness and contamination of the seal areas. 
Rod mentioned the problem of maintaining adequate film 
contact after the product i s  chilled. Do you have any thoughts 
as to whether our research efforts should be directed more 
towards finding a good way to chill hot-boned cuts before we 
package or to develop a packaging system which i s  more 
compatable with hot meat? 

john Apple: I think this ties in with what Rod was saying 
about the fact that if we chill this product without some type 
of cover in an air system, we will have a shrink factor to deal 
with. He also mentioned several alternative chilling systems 
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such as the brine and the cryogenic type. The poultry industry 
has been pretty successful using brine type chilling for han- 
dling large quantities of product. Right now it seems like a 
problem and I’m sure it i s  one, but some of these things can 
be overcome through practical work. It’s going to be a tough 
row to hoe, but it ha5 to be done. I would say that we need to 
develop a system where we chill the products after it has 
been packed. I don’t have the figures, but it is a fact that 
liquid chilling mediums are more efficient than air medium 
systems. 

R. L.  Henrickson: I might make comment to that. We used 
packaged and non-packaged products in our model system. 
In systems where you chill the meat without a cover it takes 
more energy. That’s a little contrary to our thinking but it’s 
true because of the extra moisture that is given off, thereby 
reducing the efficiency of the system. 

Ross labaay: John Apple, do you see any problems regard- 
ing the use of cryogenics for packaged products in that the 
film might not be able to withstand the severe cold treatment? 

john Apple: We have had some experience in running 
postrigor chilled products through a cryogenic tunnel. At this 
point, the multilayered materials that are on the market have 
been able to withstand the temperatures in that specific tun- 
nel for short periods of time. However, this time would not be 
long enough to remove the heat from a 100°F piece of meat. 
Let me answer it this way, Ross, i f  it becomes economically 
feasible for such a system to be developed; packaging mate- 
rials people in this country can develop a material with plac- 
ticizers that would withstand cold cracking. 

Ray Mawson: I’d like to comment on hot-boning in New 
Zealand. In New Zealand we have two areas of interest in 
hot-boning. One i s  in the production of a manufacturing 
grade of beef, which is referred to as baby beef. The other 
area of interest is in prime beef, which is a little closer to your 
implication here. With the manufacturing grade of beef, we 
aren’t as concerned about shortening or toughening as the 
product is ground up into some sort of processed meat prod- 
uct. Industry sees some definite advantages in hot processing 
this material, particularly where they are being squeezed for 
chiller space for one reason or another. Either the chillers are 
getting old and they need to replace them or they are expand- 
ing production and have to fill these chillers. The process in- 
volves an option to chill the hot carcass for a short period to 
firm up the fat on the outside or to omit chilling completely. 
Then hot-bone the carcasses (boners find that when the fat 
has been firmed, it becomes easier to debone), pack im- 
mediately into fiberboard cartons and freeze it. We have a 
carton system of freezing where the beef i s  frozen in cartons 
within a 24 hour cycle. There is a slight disadvantage in yield 
when mechanically hot-boning the rib cage of carcasses 
while the hindquarter has an advantage in yield. 

New Zealand has industrial specifications for hot-boning 
for the manufacturing phase. There is some concern about the 
hygiene of the product. They have to be sure that the boning 
areas are cleaned and new instruments are used for hot bon- 
ing. There is a danger of spreading contamination from the 
surface of the meat into the lesser contaminated meat in the 
box. The current system involves ES, a short prechill to firm 
UP the product (2 to 4 min), before hot-boning. When we use 
a combination of ES and pre-chilling, distortion is minimal 

when we vacuum package, chill and/or freeze the meat. A 
comment on the cold shortening problem, there i s  a process 
which has been developed by a research institute in New 
Zealand, where you can actually resolve rigor by holding the 
meat at a relatively high frozen temperature for about a 30 
day period (1 2°F). This allows the meat to go to rigor under a 
condition referred to as low temperature conditioning. This 
prevents any possibility of the thaw rigor problem. 

Ray Field: John Apple, I was struck by the differences in 
color between your traditionally chilled and hot-boned prod- 
uct you showed. Do you have any explanation for the color 
difference? Then, I would like Bob Henrickson to comment 
on the question after you do. 

lohn Apple: I think that Dr. Lawrie in his book mentions the 
fact that we have more efficient chilling if we remove cuts 
from the carcass. The work I referred to in the slides was done 
in conjunction with Roger West of Florida. The cuts shown in 
the slides were chilled in an ice bath at a temperature around 
34°F. This method of chilling was rapid and this may explain 
why we found a more uniform color in the top round. 

R. L .  Henrickson: I don’t feel that there i s  any discrepancy. 
Hot-boned meat wil l  be darker in color, but if it’s been elec- 
trically stimulated and conditioned for two hours we have 
found that it wi l l  be a little brighter in color. We attribute this 
to oxymyoglobin development. 

Ray Field: I lost you, go through that again. What makes 
the meat a brighter color? 

R .  L.  Henrickson: If you electrically stimulate, condition for 
two hours and then muscle bone, we found that the muscle (if 
you cut it into a steak) would be brighter in color. We con- 
tributed this to more oxymyoglobin. Now as to exactly why, 
we do not know. 

Ray Field: Do you have any data to show you have any 
more myoglobin or oxymyoglobin in the muscle? 

R. L .  Henrickson: Yes, we have one paper on that. While I 
have the microphone I think we would be amiss if we didn’t 
point out that electrical stimulation i s  just not electrical stimu- 
lation. We have in the field all types of electrical stimulation 
systems from 40 volts on up. I’m not sure at this stage that we 
really have coupled the parameters of electrical stimulation 
with hot-boning. We haven’t specified what those parameters 
should be. We have many people that are stimulating at 40 
volts and that’s not going to get the job done as far as hot- 
boning i s  concerned. 

Bob Kauffman: I have a hypothetical suggestion. Let’s as- 
sume that chairman’s first name i s  Ronald and those guys on 
the panel are experts for the nation and you’re the Supreme 
Court. I’d like to have you answer this question concerning 
freezing. We have not really said too much at all about freez- 
ing. We know freezing may improve some of these problems 
with palatability, handling ease, acceptance by consumer, 
energy savings and so forth. I would like you to tell me and 
tell the president exactly what the role of freezing wil l  be. Is it 
a net loss or is it a net savings in our total processing system, 
presuming that we are going to move to hot-processing? 

leff Save//: I think that as we look at hot processing, I don’t 
think we can see freezing take place unless we’re talking 
about individual cuts ready to go to the consumer. I’d like to 
ask Don Kropf if he would like to comment. We are many 
years away from having frozen, hot-boned meats as a great 
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percentage of total sales in the United States. The problem 
with freezing before the retail level is that you have to do 
something with it when you get it to somebody else’s level in 
the marketing chain. I don’t know if we can stand for too 
much of this in the total system. 

C. L. Kastner: Another thing that might go along with this is 
that if we take this product and centrally process it which we 
have to do in order to solve some of the problems with shape, 
trim, etc. It may be best that we go a little further and either 
vacuum-package or freeze the meat. 

Bob Kauffman: Is it economical Bob Henrickson? 
R. L .  Henrickson: To freeze? 
Bob Kauffman: Yes. The net economics, not the gross. 
R. L.  Henrickson: Well, I don’t know how to answer that 

question. If you are comparing it with what? 
Bob Kauffman: Present systems-not frozen meat in gen- 

eral. 
R. L. Henrickson: I’m a scientific advisor to a group that 

wouldn’t want me to say it isn‘t. 
Bruce Marsh: Bob Kauffman’s question, I think, is one that 

we can think of in one way at the national level and another 
way on the global scene. In this country, there is not the same 
necessity for freezing meat. In so many countries, because of 
international trade or because as in Brazil, for instance, where 
the killing season i s  short. Freezing becomes absolutely vital 
for exports and for storage for their own people. I do feel that 
if we are going to take a truly global view of this thing, be- 
cause other countries are interested in this as well, then we’ve 
got to say it all depends. Your question as it was phrased was 
just wanting a yes or no. When have you stopped beating 
your wife-it was in that sort of category! We’ve just got to 
hedge a little bit and put in these other statements about it all 
depends. 

R .  h’. Terrell: I think we selected the wrong terminology for 
hot processing! My  opinion of that is based on the fact that 
when I think o i  hot processing I think of thermal processing, 
like home canning or commercial canning. What you have 
here is an accelerated process and all of the components that 
wi l l  go into that in terms of electrical stimulation, packaging 
design, new energy systems, new plant design.are accelerated 
design problems. My second comment is that Dr. Bowling’s 
comment on losing money in the industry for the last three 
years. Rod, I hope you make it before the next ten years, be- 
cause your mortgage bankers wil l  not carry you that long. 
And that basically is a mute question as Car as how fast 
America implements this system. You do not implement new 
technology when capital is short and interest rates are high. 
So I don’t see we have any question to argue about that. The 
third comment that I would like to make is that we as scien- 
tists have no control over what the marketplace dictates as to 
why they have selected to implement electrical stimulation in 
America. Many times we think we know what we are doing 
in science, but the marketplace wil l  always find a different 
reason for justification to purchase and implement. I will not 
argue whether or not it perpetuates an inefficient grading sys- 
tem. We have no control over that either. My  basic comments 
are-let’s learn to separate technological advantages away 
from cost accounting advantages because when Dr. Bowling 
presented 350,000 dollars of net savings on owning cattle one 
day I wouldn’t touch it with a ten foot pole because I’d have 

to build a brand new plant to do it. And most decisions in 
industry are based on the turnover of investment funds and 
when you look at 350,000 dollars out of your total operation 
fund, Rod, your Board of Directors won’t even touch it. So, 
please when you develop figures of energy savings and cost 
savings, if you don’t know what you’re doing, go to a Cost 
accountant. I personally feel we’re doing the scientist a lot of 
harm because figures and numbers are like microbial counts, 
they save lazy minds the trouble of thinking. They’re too easy 
to quote and we are going to wind up with a lot of misquoted 
figures. When somebody finally does it, they are going to 
come back and say, boy, don’t go with the university crowd, 
they don’t know third base from first. 

john Secrist, Natick: This i s  to Rod Bowling. I take i t  you 
want the skin type package before you go into regular chill. I 
think we all know that the muscle after death is still living as 
it goes through rigor and there are gases being evolved during 
the rigor process. There are microorganisms still growing and 
the amount of toxin is still there. If the gas is  being evolved, 
how do you plan to keep this skin tight package? I would 
think you would always have the nonskin type feature. 

Rod Bowling: What I was referring to is that in a system we 
use, if you put 50 to 55 degree meat in the bag with the 
packaging equipment that’s available today you can get a skin 
tight package. The problem i s  that if you don’t reduce the 
temperature of that meat substantially, you’re in trouble be- 
cause then you get a loO5e package which i s  probably due to 
some auto-respiration. If you keep the temperature of the 
meat going down you’re alright but if you ever allow the tem- 
perature to become static or to go up for any time, you just 
don’t have any packaging integrity at all. 

0. L .  Huffman, Auburn: I’d like to ask Ray Mawson if 
you’re not getting some color problems with the elevated 
freezing system in New Zealand? 

Mawson: There have been none reported. 
je f f  Savell: One of the things that we discussed i s  a problem 

that has to be solved before any hot-boning can be done on a 
commercial basis. What do you do with mutilated and re- 
tained carcasses? What do you do with dark cutters? What 
happens to the too light or too dark color? What do you do 
with the yellow fat? What do you do with the carcasses that 
are too light or too heavy? These are going to have to be 
sorted. I would like to ask Russell if they have thought 
through this process? 

H .  R. Cross: In regard to the dark cutters, this is a very real 
problem and I don’t think we have a solution for it. The 
people in Denmark are trying to look at the glycogen content 
and some of the other metabolites. They have had no success. 
It is a definite problem that we have no solution too. 

/effSave//: If Rod were killing 3000 head per day, he may 
have 500-600 head that would fit in this category. What do 
you do with that 500-600? You can’t hot-bone. So you really 
have to have two systems in your plant-a hot-boning and 
chill system in addition to having a traditional prerigor sys- 
tern. 

R. L .  Henrickson: I don‘t know if I have an answer either. 
We visualize that there would be a need for two systems. We 
visualize that some of these products would move into some- 
thing more efficient than today. We need to give up our hon- 
eymoon with fat. We have this problem of over producing fat 
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and we are worried about trimming i t  off. I think it can be 
done easier in the hot product. 

Ross l a b a a y :  Question for Dr. Henrickson. Using the 
example you cited, can you give us an idea, maybe you want 
to put it in the size of Rod Bowling‘s swimming pool, how big 
i s  this thing? Are we talking about a 12-hour dwell time or is 
that 12-hour total time? 

R. 1. Henrickson: No, we are conceiving a circular unit 
which would be going up. We visualize more than one in a 
plant depending upon the size of the plant. We visualize that 
if you would use one unit for small cuts. In our model, we 
used products that were one inch thick up to the size of 5 
inches. The small items would go through a small conveyor 
that would handle the smaller units. The other one would 
handle the 5 inch pieces. I don’t know that we hit all the 
practical points, but I can‘t tell you how big a unit it wi l l  take. 
That’s going to have to be determined by the amount of prod- 

uct going through and the number of animals you can slaugh- 
ter. 

Ross labaay: If you kill 520 head a day, how big would the 
hot box be relative to the one in use today? 

R. 1. Henrickson: I really didn’t put that together, so I can’t 
answer that question. 

A/ Pearson: I would like to ask John Apple, is any thing 
being done in using oxygen scavenger packaging material? 

/ohn Apple: There are some people in the film business, not 
the types of films for packaging material, that are looking at 
porous films. We have done very little work in that area. 
There was some work done by the USDA, the Philadelphia 
group, using C02 generates. I know that they were consider- 
ing using a split packaging unit where you would have a CO, 
generator on one side and a 0 2  generator on the other side. 
So, to that extent I can answer yes, there are some people 
looking at it. 




