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s1jMmary

mech ' E‘Xpenmental studies has 1)6611 undertaken to recognise the responsibility o f  tw o processes:
Product 031 tendenzation 311(1 tumbling  o f  meat for * 6 observed shear value and slice-binding value o f  final

^ h a n '  The results 1116 6xP6riments show that both plasticization processes took part in creation o f  
shear v ] properties op product. Tendenzation caused initial decrease o f  firmness follow ed by further fall o f  
like p r iu c tdUrin8 tumbling' Tumblin8 was a decisive factor for development o f  slice-binding ability o f  ham-

Intr°duction

to enhancPlaSt*^ 'ng °*- me3t by 056 mecbaruca' tenderizers and massagers or tumblers is a physical process
Productio" qUahty attributes> acceIerate meat product manufacturing and increase product yield. The increase o f  
^ u f a c t n y 'e d̂ and unprovement o f  meat eating quality are mainly due to water uptake during the process o f  
The imrnohTWater “  meat is Primarily 1)01111(1 by the myofibryllar proteins with varying forces o f  interaction, 
internal 1 1Zatlon o f  water is related to the spatial arrangements o f  the proteins and to the availability o f
salt (Kenn U ^  Spaces (Offer, Kmght 1988). Water-holding capacity is enhanced, among others, by addition o f  
damage 11011990) and by cleavage o f  the Z-lines during ageing o f  meat, as w ell as by microstructure 
Budras I993" 8  plasticization Proc6ss (Tyszkiewicz, Jakubiec-Puka 1993; Motycka, Bechtel 1983; Katsaras,

Proteins ^Jndlng o f  meat Pieces during thermal treatment show s connection with extractability o f  myofibrillar 
^ ‘ght p C extraction power is intensified by the increase, with som e limitations, o f  salt concentration 

> arsons 1988) and by the enlargement o f  meat surface exposed to the brine solution.
CaPacity c, enerally> binding o f  meat and creation o f  quality attributes are com plex effect o f  water-holding 
Pr°tein mo]anges’ microstructure damage, sticky exudate formation and physical and chem ical modification o f  

•j, ecu'es during thermal treatment (Katsaras, Budras 1993). 
g°al ° f  the °  ° btain 3 protein'ncb sticky exudate without severe disruption the normal m uscle structure is the 
CaUses rn0 r^ aSSa8lng ° r tumb,mg Pr°cess. The process o f  mechanical tendenzation preceding massaging 
'fcctiv* f0 C pronounced damage o f  meat structure (Tyszkiewicz, Jakubiec-Puka 1993) resulting in more 

P rrnat*on o f  sticky exudate and decrease o f  meat firmness.
^ id e r e /a ™  ^  P° lnt o f  view  ^  physical processes: mechanical tenderization and tumbling can be 
Pr°duct x 0 S COmPet‘,ive to each other in formation o f  structure and mechanical properties o f  final meat 
1,1681 ProducnK°g n i/e  1116 actual rolc o f  11)6 lw o processes in developm ent o f  rheological properties o f  ham-like 

ute expenmental studies has been undertaken.
M,aterials

^ d  m ethods

a ^ n ic a i i y  t m uscles cut ^ ° m d16 carcasses about 48  hours post mortem and well trimmed were 
^ a t o r  (flg eriZ6d by being treated with meat activator and meat grinder with a kidney plate. In the meat 
^ sporteri t . .  ’ w hich is the tubular attachment mounted on the outlet o f  meat grinder, the m uscles were
Co6at' like exp]* ^°nVeying worm 31x1 squeezed exit through a narrow slide what caused a sudden expansion o f  
a ^ y i n g  w ornf100 ^  01681 gJlnder equipped with a kidney plate (fig. IB ) the m uscles were transported by a 

ca nuj and coarsely ground. A s controls, the untreated m uscles cut into 3x3x3cm  cubes were used ir
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Tumbling o f  tenderized and control m uscles w as accomplished with a HO FFM ANN tumbler model 
H S -150  ( 6 40 ) operated at 19rpm. 50% (w /w ) o f  brine solution containing 7,9%  o f  salt had been added to meat 
before the tumbling process started. The intermittent tumbling cycle consisted o f  20min. rotation and lOrnin. 
rest periods. W hole process lasted 420m in. o f  rotation time what w as equivalent to about 16000m  o f  tumbling 
distance.

In succeeding rest periods the mixture o f  meat and exudate was sampled continually. The samples 
w ere canned and pasteurised to com  temperature 6 8 _C.

Shear force values were determined as previously described (Tyszkiew icz, O lkiew icz 1991) using 3 
1445 series ZWICK Universal Testing M achine equipped with Wamer-Bratzler shear device as a working 
part. Eight meat cubes (40x40m m  o f  surface area) were penetrated for each run and the m aximum force 
necessary to damage the structure was recorded as shear value.

S lice binding value w as determined using the same ZWICK UTM  under conditions previously  
described (T yszkiew icz, O lkiew icz 1991). Ten slices (3mm thick and 60m m  w ide) were successively  
expanded and the force necessary to break the slice w as recorded.

R esults and discussion

The results presented in fig. 2 show  that mechanically tenderized sam ples at the beginning o f  tumbln'S 
process demonstrated low er shear forces in comparison to untenderized ones. Similar value could be obtain 
by untenderized sample not before 6880m  o f  tumbling distance. The greatest initial softening o f  meat was 
observed as a result o f  meat grinder application. In the course o f  tumbling time the shear value o f  the groun 
sam ple decreased slow ly and at the end o f  the process at about 16000m  o f  tumbling distance it reached the 
minimum value about 59N.

The shear force o f  activated sample declined faster and its minimal value w as achieved at about 
3800m  o f  tumbling distance. After that a small increase o f  shear value occurred, which might be due to so 
called overtumbling, connected with too far advanced structure damage and water release. Perhaps the ne'v 
arrangement o f  protein m olecules in exudate was responsible for further drop o f  shear force after crossing 
11500m  o f  tumbling distance. ^

Control sample became less firm continually and achieved its low est shear force at about 9 10 0 m 
tumbling distance. After that a small increase o f  shear value occurred, similar to that in the activated sampf J n 
follow ed by further decline o f  shear value when the tumbling distance w as long enough and exceeded 144

Slice binding values for both tenderized samples (fig. 3) increased continuously together with 
lengthened tumbling distance. Activated sample achieved its maximum binding force at about 12000m  of 
distance. In the w hole range o f  tumbling distances the value for activated sam ples exceeded by 0 ,5 -0 ,8N 
values for sam ples tenderized by meat grinder.

Control sam ples in the conditions o f  experiment demonstrated no slice-binding ability and tumb ^  
process w as ineffective The only explanation o f  the phenomenon w as that salt concentration in brine 'vaS 
low  to extract proteins from mechanically untreated meat (Theno et al 1978). The conclusion might be 0f  
supported by previously described results o f  experiments (Tyszkiewicz, O lkiew icz 1991), where 30% (vV 
brine containing 11,3% o f  salt w as used and where slice-binding value for control sample w as very lo'*' 
increased during tumbling from initial 0 ,5N  to final 1,8 N  at about 11500m  o f  tumbling distance.

S lice binding ability o f  the meat seem s to be strongly connected with the relationship between 
degree o f  myofibrils fragmentation and myofibrillar protein concentration in exudate (O lkiew icz at all ^ ’on
unpublished data). The experiments aimed at elucidation the phenomenon o f  slice-binding are being cam

Conclusion

Both plasticization processes took part in creation o f  mechanical properties o f  meat product. 
Tenderization caused initial decrease o f  firmness followed by further fall o f  shear value during tumbling ^  
Tumbling w as a decisive factor for development o f  slice binding ability o f  ham-like meat products, un*esS,e 
were no conditions for protein-rich exudate formation as it might happen in the case o f  untenderized samp 
and low  salt concentration.
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Changes of the shear value of ham-like product during massaging 
Changes of slice-binding value of ham-like product during massaging

3




