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Bedinghaus et al. (1992) found that intermittent tumbling of prerigor porcine mu \Llp enhances yield and qua'™> cle u>5u:j
Cassidy et al.(1978) investigated the effect of tumbling method on histological characteristics of pwruﬂ" muse ve st !
intermittent tumbling resulted in more alteration in cell structure compared to continuous tumbling e 5
what effects the distribution of massaging have on the product
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Lon imus dorsi muscles were taken , 24 hours after slaughter, from pork having um\lﬂﬂ‘ £v nl O"/ ‘:
hysicochemical characteristics, and hold at 0° C for 24 hours. Each batch (twenty loins) was pumP" ﬂndh
green weight. 1 different tumbling programs were performed to investigate three working time lb\gbb ho\J
minutes) and three number of cycles (10, 20 and 30). Tumbling total time was constant (24 h«)tlh) 8 )aﬂ
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protein by stirring with a buffer of sodium and potassium phosphates at pH 7.4 for 24 hours
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8-18 (Pharmacia). Hunter colour parameters were measured on the products with Cl

eight-member sensory panel evaluated some organoleptic characteristic using a score from 1
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siveness, tendemess, juiciness, flavour, colour, and presence of defects. Yield was & al
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of variance of each effect was carried out by ( mh:‘:n and Cox method (Cochran
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From electrophoretic pattern of myofibrillar protein we have seen that during tumbling
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ain in tumbled meat. Electrophoreses on exudate protein extracts, collected during tumbling, al ; rbl‘ . 9[91}1
draction exerted by the brine in this phase. Results agree with those obtained by previous \I!ldl&,.\ﬂ(,f {rﬂ\omeh
HC myosin and actin appear first in exudate. Their amount regularly increases and it approaches 8 %~ Ombliﬂﬂ-
end of the tumbling process. Alpha-actinin and tropomyosin are extracted during the first 4 hours o

decrease in meat. Alfa-actinin, myosin, actin and tropomyosin are solubilized,




a difference in myofibrillar proteins composition of exudate coming from different tumbling program. Analysis of
quadratfn'ml colour Qata (table 2) shows that i{]Cfcasing }\'()r}(ing time ab \'.a_lucs dpcrcasg W hil)c C}'clcs number Vhas‘a
negativ:;nﬂucncc (P‘<().U1), Dogblc quadratic interaction is ‘lhc most sxgmhcam Interaction (P<0.01). Massagmg 1s
Wor: . Ox colour of product. Yield shows a quadratic relationship with number of cycles as well as working time.
imense iﬁe-q'l.mnc'y has a linear positive r;latlgnshlp with protein extraction w hcr_l working time is small. f\d\'er:\‘cl_\" an
time Shoxf;)rk nto' ca<_:h c_\"clc reduccs.thxs eﬁcq because Qt the fat obstacle nbtamcd ( Bgrbmj et al., 1993). Working
Wo > & quadratic effect on protein extraction. The highest exudate protein content is achieved by two way: short
per%n%anme and shoﬁ rgst'mg tjme or long working Ume gnd long restipg time (see fi gure 1). Both cases give th.c same
Moy, tie Of. myosin in tumbhng exudate. Sgll diffusion hqve an important pl»av\"m or@er to extract myofibrillar
Unlje , 1< 1S @ linear relationship between theirs. Organoleptically, no difference is found in colour among products.
line, - Endemess depends on type of tumbling program (see figure 2). Interaction from quadratic effect of cycles and
Or:iefctl 0f\\*orlvfiﬂg time 1\ the most signiﬁcgive (P<0.01 ): Pork rolls obtained by high or low cycle numbcr have
leadin ‘th}lCC (high score) fhar} whose ohtamc:d in lntcnanIa!e COI]-dl[lUH.\‘ Prpt?uhly there are two omwosuc\causcs
OWing Wi(}L} Same effect: sottcnmg due to m_\'ollbnllar proteins solution ( .\';‘11( diffusion ) and mechanical sot-lcmng,
Telieg Cycle number. Cohesiveness has a linear and positive relationship with working time (P<0 ,('] 1). Flavour
Prog,., . O cycle number that has a positive effect.. Presence of defects ( holes, crack ) is reduced increasing massage.
lon 3 JUiciness s related to cycle number (see figure 3). Best results are obtained with long resting time as well as
Yorking time '
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i o anlt)mth‘ih‘ extraction is the central phenomenon of tumbling phase. Especially myofibrillar protein have an
Proge; role for technological and organoleptic parameters of product. Their increase produces high yield, but
Fheir\ ae\h.a“"‘_-‘d with few cycles and long working time as well as with several cycles and short w orking time, reduce
Inf T holding capacity during cooking maybe for denaturation process. SDS-page electrophoresis cannot give no
"“lolve £ al)f"ll this. We will be able to know more carrying out a native page electrophoreses. Myofibrillar proteins
Wf)rk Wil}]:i] this process are tropomyosin, alpha-actinin and especially actin and myosin. Their extraction by intense
Yle]d is v“ Cy Qlcs followed by long resting time resulted in juicy products having soft slices and best cohesiveness.
tulhbl' €Ty high too Conversely we have a tougher product when myosin and the other proteins are extracted by
c()]our Program with several cycles and short rotation time . To increase massage improves flavour but makes worse
CQmprOmiirodUCl Tumbling program shall take into account all these effects in order to reach an acceptable
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1. Response surface of proteins extracted at the end of tumbling phase
I 2. Response surface of product tenderness.
Figure 3. Response surface of product juiciness
Table 1. Experimental design.
[able 2. Instrumental data.
Table 3. Eight-member sensory panel evaluation
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