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The future meat production will be based upon early detection of stress meat, hot boning, 
stimulation of hot boned meat cuts and direct processing of prerigor trimmings.

“Agrl-matlon“ Is Increasing rapidly. Microprocessors and computers together with mechanization and 
robotics will make the operators 1n the meat Industry more effective. Advanced mach1 ne-3D-vision 
Inspection systems are already seen In use.

“Third generation“ robots with finger-like manipulators will take their cues from computers via 
data-communat1on networks Instead of human operators. Volce-recognatlon equipment Is taken Into 
use where human Interactions are required. An evolution will probably come 1n the near future as 
electronic components,sensing and vision technology Is getting better and software cheaper. Optic 
fibers Instead of electric wiring make the use of microprocessors more stable 1n tough 
environments.

Sanitation will be made easier by robots. Hashing of carcasses will become more attractive when 
using sophisticated machines after automatic weighing and laser based vision-grading. Meat quail" 
will be better when new developed fiber optics and quality registration equipment Is available 
together with the Increased know-how of the meat technologist who will be helped by computerized 
memories.

r L  i ^ n PPnrur w a f ^ e SheIdUpilcT-for slaughtering In Rome and most probably little attention was 
^ / r an i ™ r s T « s s  COTtalSe? transport of pigs Is In the Soviet Union among other places 
found to give only half as much bruised meat when compared to truck transport (Tatulow). Moder 
CO^-systems do not appear to create as much stress as the conveyor system. The pigs are 9 
suDDllId In a tranqullle state at good rate. It 1s easier to stick gas stunned pigs than 
electrically stunned. C0?-based systems should also be developed for lambs. Many £??earci!erL
and hooefullv will, work?on reducing animal stress and the Incidence of PSE- and DFD meat. W 
shouldPput Into practical use what we have learned from for Instance Danish meat researchers
Temple Grandln.

New IvfTe^^ior^catdlng^the pigs are not based upon water baths, but the pigs are hanging In a 
"sauna“ for Z e hygienic scalding. The unit condenses steam on to the carcass. On y a small 
amount of water Is used which 1s claimed to give 30-50% savings In energy consumption.
Automatic polishing systems for pigs are developed and an automatic measuring device 1s 
M n s t^ c te iP w h lc h m e a s u re  the Individual P1g as 1t approaches the polisher and scraper unit and 
thereby adjust the rollers and scrapers accordingly. In the poultry Industry mechanical induStry- 
defeathering devices and vacuum to aid the evisceration 1s more used than In the ^ed vet
We have tried to use vacuum for taking out the rumen from beef carcasses. The tests have not y
been finished.

nprtronlcallv operated conveyor systems are used to take the carcasses for further veterinary 
Inspection*!nto°para11el 1 tracks and electronic control 1s used for switching devices US-plan* 
use^ln the chilling rooms the “walking beam system“ which 1s not found to a great extent 1n 
Europe.

Early chilling 1n order to reduce the Incidence of PSE is recommended (Braathen ,1971). Some 
modern slaughterhouses In Holland) have a relatively low temperature on part of the s1au9 ^ ®  
floor We propose that cold air Inlets are placed between each operator on the slaughter lln .
giving an effective chilling effect on the carcasses during the ^ ess^n9 ° P ^ at1° " - n e » d 
washlna the carcasses with extra cold water might reduce the Incidence of PSE. Removal 
wl 111 also g 1 v ^ f  aster chilli^ of the P1g carcass. Hot boning of the P1g head will give less 
bacteria on the finished head meat and energy 1s saved.
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deskinning for early detection

en's idea which includes:

No stimulation of the whole carcasses.
Stimulating an indicator muscle in the carcass just after 
of DFD-meat.
Hot boning of the unstimulated carcasses.
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Electrical stimulation of the prerigor hot boned meat cuts, 
shilling and ageing of the electrically stimulated cuts.

Hot t

^^reduces^labour^costs ^ ^ I n d T 3*’'0" 1np“t.a"d resu1ts in a 50 ' 55% reduction of cooler 
'"'Plant abour.c o . by 25^ and decreases shrinkage up to 2 % as well as reduce nrnrinrt
csVe signifi’ I T  t-me (Taylor 1984>- Also the length of cooking time is reduced by 82% All this

™  C n l o ™ 9* ^  6ner9y’ " ’ ,Uater1dlS dnd SUpplies’ labour and interest of fixed

honi'nq^Th^Lt^* ?r9an°leptica11y acceptable beef steaks and roasts can be obtained after

S r k> tho hot bcnino °hou?dabe fin h f66^  easily Carried 0Ut in four Hours, and for
Thi °Urse imoortant3thn? ihnb! f htid before ,one Hour P°st mortem. (Honikel & al. 1983). It is 
el s b i !  I t th- sar=on,eres ™  steak- are not allowed to shorten during hot boninq
¿ Ctri'cal s t i m ^ H n n  o?eH1n9n̂ the temperature in the meat not lower than about +10OC or by using 
w Cdsses hfininl a ?f th?, hot b?ned meat cuts- More and more boning is carried out on Y 9 
c t'cal polvethulPHP t n ^ ' h ^ V 3 - ' Th!nS W® haVe in seen in Australia already in 1976. In Norway

fci»  . e c i ™  2 ,2 5 i : « i r £  j s ' s ^ r - rhe tn t  u  ”p*r“tc‘i » m  s
*v i n
twtical t l M itypf0rCe bonir9 is less tl'reso,lie for the boners. Griping arms for use on these 
’"’"'incK =—  ? °r eas,er boning are being developed. Systems for better mixing of hot boned meat

Th.
1n9s are desired.

b?b0(:- Ifen,pSt?ra9e tfnperature f°r hot boned frozen meat trimmings should at all times be below 

ndi" g ^ « £ l ! n y £ T Ort.-120C’ the ATP may be br0ken d0Wn and the extra p S r t V S  water



By keeping prerigor frozen lamb carcasses at this temperature for 12 days, thaw shortening an 
toughness is avoided. It is known that thaw shortening result in shortening of the muscle fiber 
down to 404 resulting in a great loss of meat juice and reduction in water holding capacity, 
shortening is only reducing the sarcomere length to 60X. When hot boning, the water binding 
capacity of the trinmings is about 2001 higher than in normally chilled (post rigor) meat flf 
trinmings. Frozen prerigor meat trinmings should be chopped in a frozen state without breakd 
ATP.

D. Product Flow, Electronic Identification and Electronic Coding.
Microelectronics may be used for electronic identification of animals. A very small device 
implanted in the booy of the animal by injection, may follow it's carcass through the slaugnte' 
and cutting operation. Bar-codes may be fastened to every meat cut in order to make optical 
scanners to keep track of what is inside your refrigerator and what needs to be added to the 
snooping list. Cooking instructions would be in the bar-code and it would be necessary to mere j 
passing the bar-code stip over a sensor link to a microwave or conventional oven in order to 
proper cooking time and temperature.

E. PSE-DFD Early Detection. ... . ._
It is a desire to be able to detect which pigs will give DFD and which pigs will give PSE at 
slaughter. An infrared temperature monitoring system might be used to pick out sick pigs and 
perhaps stressed pigs as well. , t 0f a
A method for early detection of DFD-meat is developed (Braathen, 1984). By this method a Par; uits 
muscle is locally stimulated during dressing of the carcasses. This electrical stimulation rei seti 
in development of “the ultimate pH" already before the carcass is passing the scale. Systems 
upon for instance optic probes should be made better for early detection of PSE-meat. When kn ^  
that carcass is on its way to develop PSE, the carcass may be instantly deboned or frozen for 
prevention of PSE-development.

F. Electronic Grading.
New technology incorporating 3-dimensicri photography as well as whole body NMR and computer 
recognition, will permit exact grading based upon actual yield and quality. Electronic Pr° ® ct 
may be used for electronic grading combining technology of both optics and electronics to d 
and measure the location of the fat- and meat interface.

The Hennesy grading system is well known to meat researchers. P.B.Newman (1984) showed equipment 
for measuring the fat content in meat trinmings by videocamera. Miles and cooworkers used h 
infrared- reflection measurements for the same purpose also using a transport belt together witr 
the analyzing unit.

G. Electrical stimulation. 1
Research on this topic has been popular among meat researchers for the last years. Equipment 
high- as well as low voltage electrical stimulation has been developed and taken into use. Low 
voltage electric stimulation after bleeding and later carcass chilling at +2°C to +4°C results '
a rapid pH decline, lighter initial red colour, but more rapid discoloration during display and 
softer and coarser textured lean and reduced water holding capacity. j
By using low voltage electrical stimulation,a tenderness quality guaranty is given in Sweden an „ 
Norway (Gilde). In Australia carcasses from cattle with one or two permanent teeth that have &e . 
electrically stimulated are branded with an orange-gold colored food dye. This gold brand assdre 
it is an excellent quality. (C.R. Luckock). Perhaps other electronic devices may be used for , 
preventing cold shortening in muscles in the future. A device developed in Norway for electric3' f 
stimulation of hot boned meat cuts makes its possible to take advantage of the high prerigor wa 
binding capacity in unstimulated meat trinmings.

H. Computerization in the Meat Industry. . ^
It may be a fact that the computer boom may be overstated. Electronics are becoming widely u^edt|ie 
all sectors of agriculture. Nowhere is computerization in the slaughterhouse as advanced as id ke 
poultiy industry where computers are employed on the factory floor and used to control the idta
of livestock and distribution of the finished product. (Jerry Leese). Also 1n Norwegian
slaughterhouses the manager may read from his computer screen how many animals are sold by the 5
producers to be slaughtered and how many animals are on transport, in the slaughterhouse stab'e 
and how many animals are slaughtered until he looks at the computer screen. In the poultry 
plant,the computer offers the possibility of a tight control of the chickens through six and 
more computerized weight-grading lines. When factories run at speeds up to 7200 birds per hod’’ 
this system is necessary. Loading dock computer transfer its accumulated information to the 
company's main computer. The development of software for the meat industry is growing rapidly’
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j- Robotization in the Meat Industry.

be "ldhy a T h ' 65 -re f°Und ab0ut how Processes in the meat industry might perhaps« ¡sriw £
<*l“ ri„;ru!e“ „ " » i « a  S S , , 0ne ■'il't lnit '” Jap*“ tMs technoloal« h „ , , J , ‘

de!lSinne!I!ith0t t0 h6 ihe. (Toft Fensvlg,personal comm.1985). In the meat industry we are 
Therefore1 it «e^< t e V " ’1^  <S Shaped by nature and is not wel1 deigned for automation.
«laughteriines^ (Nico S e s K k T  t0 lntr°dUCe theSe pr°CeSS6S 9radua1^  inl0

^ e hbuni? “ ber i,hat/ obots are slower than People and a problem is that the slaughterl ines 
work?™ < L t 3fconlpact1y for >ears that very little space is available for placing a !?bot on”

automatic stunning d e i S «  a u L a t i r s n m « ^ " ^  haVe bee" ",ade- We Ca11 for your remembrance
»'••«ng tnd r ^ l a ^ t t m n l c  b e X  ^ i n ^ t  e U 9 °f CarC3SSeS> aUt°“ tion °f tbe carcass 9uality

Prohifi!cbteri.macbineS sl?art-POwer chips can facilitate diagnostic systems that warn of such 
machines ^ r t h i f ^ i i t ’i t V 101" !an'pS and als° they could eliminate a lot of copper wiring in the
■»IcroSweSoS i f  Jc J !  , n° '°n9er 3 question °T whether appliances and other equipments use processors, it is how many microprocessors they will use.

and alLd1iS! ^ T l HIT A,B h3S developed a robot to scribe the carcass for braking into primals 
ClJt whi i nTo shoulders, legs, bellies and middles. One of the biggest advantages is that a Dia is 
P19s n e i V 4111 °n th! gambrel. People are looking for systems which only need93-4 men to kiilVso 
evlserPrtionUw e ? i r ed/ °  aVera9e °f bet“ee" 10-15. Researchers are working on automated
Gaifnevl °uaSySte?S v"d r$bots for sP1nal coed and brain removal are around the corner (Keven 
Carcasses.W looking for an automatic machine for branding the meat inspection mark on to the

^0dSpro,wi=n a L men  h1"0'" b°ne] recovfr> and utilization of waste, and introduction of novel 
to meat « r n  * becoming increasingly important. (Newman, 1979). The are two main approaches

at recovery: removal of bone ftom meat and retrieval of meat from bone. PP
Al t
?articleiV(iinriaiiqU? U l Clanin9 dotting and Centrifuging (Lapeyre,1975), shot blasting with ice 
’"to oxtensive^comniercial ’use? 9 “ J6tS (Draper a"d Rejsa>1971) have "either got

’Stance desjno^1 ̂9 should be menthioned. Many methods have been tried as for
sht'eddinnt k 9 °f  ̂the aSdt W1.th water f°lTowed by sentrifugation, using rotating chains, 
descried. SCrapin9 and tearing. Also running the meat through a hammer-mill-like machine is

djn9eroncrJ n nleat industry is intensive and most operations are repetitive, and knife work is
’’"Prove th SiWe1 3f b ’f W0ld5 W1t l bandsaws and powerful cnains. Automation in the area will
?Iffl'cuU L  sfv J? - » h ‘ P-T-Clai k e ) - I 1’6 natUre 0f the ' 'ork iu  the meat industry makes it 
therefore i d J n !  !n,!la \ /  requirements. From tins point of view the meat industry is
?r°blem is^o denHf! ?hl « deva!°P"lont °f automatic- and robotic systems (Paul Neu.,un). One 
1" 3 dimensinnld th' .operations which can be modified by automation. As meat carcasses vary
future L n i 1 Si robot control cutting must be able to adapt to the individual sizes. In the 
l ^ l e s  hH-t9 P ;n!S 'he properties of the muscles will be determined automatically and those 

b o n ^ ' W H f l  t0 var1o“s Products.will be directed to those areas producing these products. 
tbe devo onmwnt nf ^ technics will be used. (G.C.Clarke). The most important seems to be
i,laractol?Pi b of_e?u?PPed robot controllers with sufficient information on carcass
by environment«’ whether t t V ^ ' 1 SUiicd f° / jobs 1n tl,e food industry because they are uneffected ronnients, whether it be in a blast freezer or in a stea:« house.



Voice- recognition equipment is also being heard from in applications where human judgement and 
interaction are required. Socalled "third generation“ robots that can observe and react to their 
environment are under development.

We should have in mind that in the meat cutting department, the finished cuts could perhaps be 
"designed" again som that they may be "created“ by robotic equipment in the future. It is 
necessary that the biologists take part in the development of robotics and at all times pay 
attention to the animal, the operator and the consumer (Bengt Eriksson,1984).

In California robotics ara applied in human brain surgery to remove a tumour in a living man. Why 
should we not use robotics to remove the fatback from pork loins? (D.Kinsman).

J. Biotechnology in the Meat Industry.
Only about 50% of the meat animal is meat. In the future more attention, should be paid to 
byproducts and the utilization of the oead animal and animal offal. The possibilities for such 
utilization has been described by E.Divakaran 1981. The production of biogas and other processes 
should be developed makeing products for the pharmaceutical industry and the consumer such as 
hormones, enzymes and others. The “intelligentia industry" now look for new applications of 
biotechnology.

K. Future Plants.
The future plants should be constructed in such a way that the extra high prerigor water binding 
capacity of hot boned meat could be taken advantage of. This is, due to geographical reasons,done 
to a large extent in Norway. The slaughterhouses are built in "rail connection" with the cutting 
department and the sausage factory. These plants,which may be called "combinâtes",are very 
suitable for doing what we recommend:

1. Normal killing of the animal carrying out rodding for better hygiene.
2. ■ No electrical stimulation of the whole carcass, but of a small section of the Longissimus

dorsi on the carcass immediately after dehiding or deskinning.
3. 3-dimension video-laser grading of the carcass and pH-measurements for early DFD-detection.
4. The carcasses are passed the scale while grade and weight are put into the computer as well a 

the identity of the carcass by the electronic chip implanted in it

5. Hot boning. Carcasses having a pH when passing the scale above 6,0 are used only for meat 
' trimnings for emulsion products. Primals and cuts like filet, entrecote, standing rib, etc- 

are stimulated for preventing cold shortening v/hen still prerigor before packaging in vacuu 
or controlled atmosphere for further ageing for increasing the tenderness.

Future plants may be ultrasanitary and located away from cities because few people need, to be 
employed. Increased production will be handled by increased production hours not by larger 
facilities thus reducing the need for future expansion. The process line will move through the 
plant in a straight line. This will be far less expensive and trouble free. All rails, tables a 
conveyors will be operated by hydraulic motors which would be speed selective and use 35 % les5 
energy and be easy and safe to clean. (Richard Wagner).

Technical advantages will" give larger multispecies- and multi products plants in favour of smal 
facilities producing a limited product line. Optic computers will be used to weigh and grade me 
on the line and carcasses be moved td chambers where they are irradiated with cobalt to lenghte } 
the shelflife. Several institutions have decided to invest in automation in the meat industry » 
great boom is expected in the near future. In a not too distant future processing lines will be 
totally unmanned as the various processing stations are increasingly being taken over by machi'

Where should the meat researcher put the attention in the future? We know very much about meat ^  
such,and how to make meat emulsions is known to most meat researchers. The slaughter operation 
an interesting field. From experience it is known that most research results are not immediate j 
taken into practical use in the meat industry. Perhaps more research should be put on 
mechanization and robotization which is more clearly reducing the costs by reducing labour 0f 
intensity. It is easier to measure investments and savings on labour than to measure the value 
better quality resulting from increased detail knowledge about meat.




