MECHANICAL CHARACTERISTICS OF HAM-LIKE MEAT PRODUCTS
RELATION TO PLASTICIZATION PROCESSES
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SUMMARY

Experimental studies has been undertaken to recognise the responsibility of two processes
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hﬂmml tenderization and tumbling of meat for the observed shear value and slice-binding value of final
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Megh The results of the experiments show that both plasticization processes took part 1n creation of
anicy] Properties of product. Tenderization caused initial decrease of firmness followed by further fall of
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ike alue dmmg tumbling. Tumbling was a decisive factor for development of slice-binding ability of ham-
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o enhancilast'it}'mg of meat by use of mechanical tcndcrjzcrf and massagers or tumblers is a ph'\j'\‘.lm] process ‘
ction, @jlll}' :xtt;'xlwutcs, accclcr?lc meat product manufacturing and increase product yield. The mcrcuscpl
anufactmzm\s zlnid‘ unprm’gmcm of meat eating quality arvc mainly due to water uptake @n'mg Ihﬁ process of
The imm<>b?1.¥ ' ater in meat is primarily bound by the myofibryllar proteins with varying forces .ot m!cract‘mn.
inte Okcurl{.dpnn of water lsrrg]alcd toy lhg spatlal arrangements of the proteins and to the availability 0}1 ‘
sa Rine ,d; spaces (,(7 ?ﬁcr, Knight 1988) ~\". al?r-holdmg gapucu_\' 1S cx}h:mccd, among others, by addition of
da age Y, Tunt 1‘._)‘)_“) z_md by clca\'zigg of the .{-Imcs during ageing of meat, as well as by mxcmstx}lcmrc
B”dras 19:;,];@ Plasticization process (Tyszkiewicz, Jakubiec-Puka 1993: Motycka, Bechtel 1983; Katsaras,
Proleins ?lnld"n‘g n}'mcal pieces d_llring 1}'1cmml treatment shows connection with c\!riuctuh:!u_\' of IIl.\"UﬁhI’lllilr
(Knig}" .b, 1€ eXxtraction power is intensified by the Increase, with some limitations, of salt concentration
> f”m ns 1988) and by the enlargement of meat surface exposed to the brine solution
Capge; b C(}:f”ﬂ‘l'd”,\i binding of meat and creation of quahlz\' attnibutes are complex effect of u;xm'-hn}dmg C
Drotein m()“\‘{gcs\ 1mq'nslmclurc damage, sticky exudate formation and physical and chemical modification of
,I,()‘(‘);”[c.\' during thermal treatment (Katsaras, Budras 1993)
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4in a protein-rich sticky exudate without severe disruption the normal muscle structure is the

Useg Moge aSsaging or tumbling process The process of mcchdmc‘dl tcmicn/;um preceding massaging
effeclivc f ® Pronounced damage of meat structure (Tyszkiewicz, Jakubiec-Puka 1993) resulting in more
OMation of sticky exudate and decrease of meat firmness

ConSidcr,‘r()”l this point of view the two physical processes: mechanical tenderization and tumbling can be
Prodyey — - OMpetitive to each other in formation of structure and mechanical properties of final meat
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I gnize the actual role of the two processes in development of rheological properties of ham-like
Oduct the

€Xperimental studies has been undertaken
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Pork h,
Techgy; k ham muscles cut off from the carcasses about 48 hours post mortem and well trimmed were
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dctiy fio tenderized by being treated with meat activator and meat grinder with a kidney plate. In the meat
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) Which is the tubular attachment mounted on the outlet of meat grinder, the muscles were

In meat grinder equipped with a kidney plate (fig. 1B) the muscles were transported by a
and Coarsely ground. As controls, the untreated muscles cut into 3x3x3cm cubes were used in
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f tenderized and control muscles was accomplished with a HOFFMANN tumbler mode
':,t:\l at 19rpm. 50% (w/w) of brine solution containing 7,9% of salt had been added to meat
before the tumbling process started. The intermittent tumbling cycle consisted of 20min. rotation and 1 Omin.

st periods. Whole process lasted 420min. of rotation time what was equivalent to about 16000m of tumbling

In succeeding rest periods the mixture of meat and exudate was sampled continually. The samples

in succecaing

were canned and pasteurised to com temperature 68 _C.

Shear force values were determined as pIL\IOUSI\ described (Tyszkiewicz, Olkiewicz 1991) using 2

HJS series ZWICK Universal Testing Machine equipped with Warner-Bratzler shear device as a working
part. Eight meat cubes (40x40mm of surface area) were penetrated for each run and the maximum force
necessary to dar tl

) mage the structure was recorded as shear value.
Slice binding value was determined using the same ZWICK UTM under conditions previously

described (Tyszkiewicz, Olkiewicz 1991). Ten slices (3mm thick and 60mm wide) were successively
{

force necessary to break the slice was recorded
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process demonstrated lower shear forces in comparison to untenderized ones. Similar value could be obtain®
by untenderized sa ot before 6880m of tumbling distance. The greatest initial softening of meat was

bserved as a result of meat grinder application. In the course of tumbling time the shear value of the grou?
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| at the end of the process at about 16000m of tumbling distance it reached
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le became less firm continually and achieved its lowest shear force at a
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tumbling distance. After that a small increase of shear value occurred, similar to that in the activated samp!
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es for both tenderized samples (fig. 3) increased continuously together with
g 2) f

ling distance. Activated sample achieved its maximum binding force at about 12000m ©
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whole range of tumbling distances the value for activated samples exceeded b
values for samples tenderized by meat grinder
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& es in the conditions of experiment demonstrated no slice-binding ability :
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process w ve. The only explanation of the phenomenon was that salt concentration in brine Wa

w 1o extract proteins from mechanically untreated meat (Theno et al1978). The conclusion mightbe of
] : ] } . 3 - 1 ) . = A0/ 1A%
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rine contamning 11,3 f salt was used and where slice-binding value for control sample was very
creased imbling from initial 0,5N to final 1,8N at about 1 1500m of tumbling distance
ling ability of the meat seems to be strongly connected with the relationship between lh:
legree of myofibrils fragmentation and myofibrillar protein concentration in exudate (Olkiewicz at all I‘)f)‘d' 2
unpublished data). The experiments aimed at elucidation the phenomenon of slice-binding are being oot
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F'& | Tenderizers
T'g 2 Changes of the shear value of ham-like product during massaging
&3 Changes of slice-binding value of ham-like product during massaging
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