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Og REMOVAT, my HAM.TXJIN AND SHOULDER FBOU POHK SIDES M B  OF FREEZING SOON POST 
■fiN THETR HHAP'R AND SOME CHARACTERISTICS OP MUSCLES

SVeT0Mib
Acuity

RAEELIÔ and MILOHAD DOSTANIÔ
°f Technology, University of Novi Sad, Novi Sad, Yugoslavia

The ■®°i,tetf'Lueilce of the removal of ham,shoulder and loin from the sides of pigs soon post thes 11 and subsequent freezing on cold shortening appearance as well as on the shape of 
cuts and on the changes in the characteristics of muscles has been investigated inOa“ Paper.

s°oa kasis of the obtained results it can be concluded that removal of these prime cuts 
¿̂er6̂ 0st mortem and freezing do not influence significantly on their shapes, although 
Post certain differences expressed on some cuts - those which were frozen 2 hours“Cftem were somewhat shorter than the ones frozen 24 hours post mortem.

removed and frozen soon post mortem release more drip by thawing than the ones
?®uOf 5 ®hd frozen later.th Eductor in the thawed hams removed and frozen soon post mortem was slightly hig- 

SQjf11 in those removed and frozen later.i °r, long.dorsi and subscapularis in cuts removed and frozen soon post mortem were 
t6tce • n colour than in the muscles removed and frozen later post mortem. The same diffe- 

colour appeared both on a surface before freezing and on a surface and sliced 
a Php6s ufter thawing.®°st of the removed and frozen muscles soon and later post mortem ATP has not been 
s 6!1© ?u,but in a very few of them it was only in traces.
r6 loi e not "been found significant differences in the cooked m.long.dorsi taken from 'i&ine~,Us and frozen soon and later post mortem neither in the cooked loss and tenderness 

~ Bratzler/ nor in the tenderness and juicenesj while determined sensorily.

IA GONrrET.ATTON TMMEDTATE POST MORTEM DU JAMBON. DE L’ECHINE, ET DE L’EPAULE 
J^-^-SSSSUPER D^NS T,K QTTaRTTER SUR LEUB POBME ET SUS CERTAINES QUALITES DU MUSCLE

r>V  «AHELI6 et MILORAJD DOSTANIÔ
de Technologie de l’Université de Novi Sad,Novi Sad, YugoslavieOn a

l’influence de la congélation immédiate post mortem du jambon, de l ’échine et 
Iss 6uux porc découpés dans le quartier sur le raccoursissement /cold shortening/desHnL^ésvn^ugeles.sur la variation du forme e£ sur certaines qualités du muscle.6m obtenus permettent de conclure que le fait de découper immédiatement post

morceaux cités et de les congeler n ’a pas une influence sensible sur leurs di- 
Rue des différences aient été remarquées sur certains morceaux - certains 

congelés 2 heures post mortem sont un peu plus courts que ceux qui ont ete con- 
tem- heures post mortem. Les morceaux découpés et congelés immédiatement post mortem 

le4 I W P1Us de liquide lorsqu, on les dégele, que les morceaux découpés et congelés plusft PI? ^dductore des jambons dégelés, découpés et congelés immédiatement post mortem 
1^- possiblement supérieur que dans le M m e  muscle des ¿jambons découpés et congelés plus
y ï r $ borÏÏong. dorsi et subscapularis des morceaux découpés et congelés 

w- Q ’a nas été constaté et n ’a ete
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EINFLUSS DER ABTRENNUNG VON KEULE.RÜCKENSTÜCK UND SCHULTERBLATT VON SCHWETFTEHÄUfgl-^ 
IHRES FRÜHEN EINFRIERENS POST MORTEM AUF FORM UND EINIGE MUSKELBTGENHCHAFTEN
SVETOMIR RAHELI6 und MILORAD DOSTANIÖ
Technologische Fakultät der Universität Novi Sad,Novi Sad, Yugoslavia
In der vorliegenden Arbeit wird untersucht,wie sich Abtrennung von Keule,Schulterblatt« 
und Rückenstück von Schweinehälften auf die Entwicklung der Muskelverkürzung in der pS- 
/cold ghortening/, als auch auf Formveränderungen dieser Stücke und einige Muskeieis 
chaften auswirken. rfoLK
Auf Grund der Ergebinisse kann geschlossen werden,dass die frühzeitig post mortem 
Abtrennung erwähnter Stücke von den Schweinehälften,sowie ihr Einfrieren,nicht wes£ 
auf deren Abmessungen einwirkt,obwohl an einigen Stücken ausgeprägte Unterschiede 
zeichnen waren - solche 2 Stunden post mortem eingefroren sind etwas kürzer als so 
nach 24 Stunden post mortem eingefroren. n ̂
Frühzeitig post mortem abgetrennte und eingefrorene Stücke scheiden beim Einfrier»
Saft ab,als ¿jene später post mortem abgetrennten und eingefrorenen.
Das plü von m.adductor solcher aufgetauten Keulen,die frühzeitig post mortem a b S e V ' „ 0 s ^  

und eingefroren wurden,ist um ein geringes höher als im gleichen Muskel von später y  

mortem abgetrennten und eingefrorenen Keulen. &
Mm adductor,long-dorsi und subscapularis sind dei frühzeitig post mortem abgetrenn ^  
engefrorenen Stücken dunklerer Färbung als de gleichen Muskeln von später post m0*" f j :  

getrennten und eingefrorenen Stücken,und zwar sowohl vor dem Einfrieren,als auch an 
hen und frischem Schnitt von aufgetauten Stücken. at>ga'f
In der grossen Mehrzahl eingefrorener Stücke von frühzeitig und später post morte® g 

trennten und eingefrorenen Stücken ist kein ATP festgestellt worden, während er ° e  

kleinen Anzahl in Spuren gefunden werden konnte. mof
Bei Untersuchung gekochter Muster von m. long.dorsi von frühzeitig und später P0 S i i i i C %  ^  

abgetrennten Rückenstücken konnten keine wesentlichen Unterschiede,weder im Hinbtjjtef 
Gewichts-und Zartheitsverlust /Warner-Bratzier/,noch hinsichtlich sensorisch bes^1 
Zartheit und Saftigkeit festgestellt werden.

BJIMHHME QTPE3ÜBAHKH OHOPOKOB, CIIHH M J1 Oil Al OK OT nOJiyTym CBHHEÜ M MX 3AM0PAHHBAH j ^ ^
noc/iE ysoH ha mx $0PMy n ha hekotophe cboüctba mmhu

CBETOMHP PAXE/IJM a MJUIOPAÄ Ä0C1AHMU
TexHOXoranecKHÄ $aKyjibTeT yHHBepcMTeTa b Hobom Cane, Hobuö Cbä, ¡OrocaaBaa

nget f <
B paCoTe McnHTMBaäOcb BJiaHHae oTpeauBaHaa okopokob, ciimh a aonaTOK c noayTym cß gui1® 
nocJie y6oa a mx aaMopaxHBaHMH Ha pasbmthe yKopauaBSHaa mhuiu Ha xojiofle ( cold sh°
K8K M Ha H3UeH8HM6 $0piiH 3THX HBCTeÜ M Hä HeKOTOptie CB0MCTB8 UMim. .¡/f

Ha ocHOBaHMM no-ayueHHHX peayabTaTOB McnuTaHMÄ iioxho aaicsiHMTb, hto oTpeauBSHM®
o* ,r

n v/ il . v*.«. sr ™ --- — - — # * fl**uacTeÄ c noJiyTym paHO nocae yCoa m mx aaiiopaxHBaHae He BxaaeT s h au m t e a b h o Ha * 0 pi
XOTH H 6h*M BHHBJleHU paSJIHHMH HB OT^eJIbHHX MBCTHX, 8 HMCHHO: HeKOTOpae UaCTH,9 a 0 c t 6

cnycTH 2 uaca nocae y6oa, öiisa Heunoro icopoue, ueu nacTa, aauopoxeHHHe 24 uaca a-,
p

UacTH, oTpeaaHHHe m aaMopoxeHHHe paHO nocAe yCoH,Bti£e,aflEfr Combine coxa npu pas** F 
veu uacTM, OTpeaaHHne m aaMopoxeHHHe noaxe nocae yCoa.
pHum. adduct ora paauoposteHHux o k o p o k o b, ot pe a shhhx m aaMopoxeHHHX paHO nocae y G o i i ^ 0 c t e  ̂̂  

a h buht ea bH o Bmne,neM b t axoM me uumue OKopoKa,oTpeaaHHoro a aauopoxeHHoro noa*e ^

Mm adductor, long.dorsi M subscapularis Ha uacTax, KOTOpue 6h *m oTpeaaHH M 8  ̂f**
nocae yöoa, mae-ia Ooaee TeMHym oxpacicy, «ie« Taxae xe Mummi hr aacTHX, 0TP®3f ^  ce«®":Be*e>*

HO»»
xeHHitx noaxe nooae yboa, m to k s k  po aaMepaaHaa, Tax a Ha noBepxHOCTa a 
uopoxeHHHX uacTeä.
y CoJbUiHHCTBa 3aMopoxeHHnx oöpaanOB C uacTeil, OTpeashhhx a aaMopoxeHHax paHO ** 
yboa, He 6hjio oöHapyxeHO AT41, a b Heöoabiuoa aacae - tojibko b c&epax,
Ilpa acnuTaHMM BapeHHX obpaanoB m ,long. dorsi co cnaH,OTpeaaHHHX a aaiiopoxeHHtf1* 
He öuxo oÖHapyxeHO 8HaaaTeJibHHX paaaaaaä b noTepa Beca a hcxhoctm uimn ( Warner" 
xax a hm b h exHocTH a couHocTM 3TMx oöpaauoB, onpefleJiHeuHX ceHaopHO.

tr
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OF REMOVAL OF HAM. LOIN AND SHOULDER PROM POBK SIDES AND OF FREEZING 

*̂ £lLB)ST MORTEM ON THEIR SHAPE AND SOME CHARACTERISTICS OF MUSCLES
BvET0MIh RAHELIC and MILORAD DOSTANlC
a°ulty of Technology, University of Novi Sad, Novi Sad, Yugoslavia

P roduction

,®Aortening of muscles in sheep and cattle has been well known for more than a 
in ?5j® /6/. The shortening may amount to 60% from the initial length /7/. Meat changed 

his way becomes hard.
■̂ Repp ?re very little data about cold shortening of muscles in pigs. Lewis et al. /4/ 
to jjj that slides of mm.psoas major and long, dorsi in pigs become harder if frozen 
free»?' post mortem. M. quadriceps femoris does not change at the same conditions of 
*Ren Galloway and Goll /2/ found that pig muscles, cut in strips shortened mostly
Shop+.cil:*-lle4 at 2° C /20,4 %/ and at 37° C /21,6%/. However, some muscles did not 
Of ? at the temperature of 2° C. Hendricks et al. found, according to the assertion fot °°Rer et al. /5/ that pig muscles at 20° C may shorten for 14 to 18 %, and at 16° C 
Of pn" to A%. Marsh et al. /8/ quote that chilling of pig muscles before the appearance 

mortis cause qualitatively similar changes in length as in cattle and sheep 
i-0 gt?8» but quantitatively they are less. However, the cold shortening does not appear 
be»*1 muscles. Locker et al. /5/ mentioned that cold shortening in pig muscles hasa ®inimal.

mind the phenomena of cold shortening the question is imposed: if those parts 
?8liovert® muscles, such as ham. shoulder and loin, should change their shape if they are ft ¿a8(? from the sides and chilled soon post mortem. From the practical point of view 

“Klnteresting to establish if the other parts of the side would change their shape.- u u e r e s t m g  
baracteristLcs if they are sliced and chilled soon post mortem.

West?8^  mentioned data on cold shortening of muscles in pigs were obtained by the 
^g&tions of muscles removed from the sides.

fion6.?1® very little data about the changes in muscles in those parts which were taken 
f■ aides and frozen soon post mortem.Cosart /l/ quotes that these changes are not
i l e a n t ,  but H innergaxcit e t .  a l .  /3/ a s s e r t  th a t  they do not e x i s t  a t  a l l .

iJiese
° f  hamWeie bhe r e a s o n s  wh ich  l e d  us to  i n v e s t i g a t e  what i s  th e  e f f e c t  o f  the  rem ova l
f>0st p sb o u la e r  and l o i n s ,  a s  w e l l  as o f  o tu e r  p a r t s  from  th e  s i d e s  and f r e e z i n g  soon  

°rteiu on t h e i r  shape and some c h a r a c t e r i s t i c s  o f  m u sc le s .

i'he s i d e s  o f  24 Sweden la n d r s c e  p i g s ,  w e ig h t  from  lo o  to  12o k g .  have been  
xSated  in  t h i s  w ork .

■% P i ,
**>4 ip?8 we re  d e v id e d  in  two g rou p s ,  w i t h  12 i n d i v i d u a l s  in  each ,  and a f t e r  s la u g h t e r

° Ge s s in g ,  c a r c a s s e s  were cu t  i n  two .

ioi

12

/on/ meat q u a l i t y  / lo /  w i t h  s l i g h t  m o d i f i c a t i o n s

ef were removed 1 hour post mortem, then measured and weighed, hours post mortem in order to be frozen at the temperature of
and put on a f l a t  
-  4 0 ° G.

S3-aes /D Assured, we'
/ were chilled as usually 24 hours, and then cut in parts which 

Igfigd and frozen as described for the 12 left sides.
1 2 . left sides were processed and meat was frozen in quite the same way as ^ S1des of the Group I.

^  tjw! Sides/D1 , . . ¡ J  were cut into 6 basical parts as described for 12 left ones, ^Pepa? cuis were measured, weighed, put on a flat level and chilled at theu tu*e of a cold store for 24 hours, and that frozen as described.

L°sed
c u t s  were put in t o  c a r t o n  co ve red  in s i d e  w i t h  p o l y e t h i l e n  f o l i a ,  

and s t o r e d  f o r  45 to  6o days a t  -  l o ° C .
the
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Methods and technique. Measurement of dimensions of prime cuts of sides:
1 ./ Ham /inside/ a/ from the distal surface of tuberositas mediale tali of tarsal 
loint to the edge of the cut on hip hone made about 1 cm caudally from tuber cofa®’ i 4 
b/ from tarsal joint, as described under a/ to dorsal edge of symphisis ossium isc 
/outside/ c/ from apex patellae to dorso cranial edge of cut made on muscles in tn 
place where ham was parted from loins, d/ from caudal to cranial edge of ham in 
area of tuber ischii - maximal width. . . «¿ge2/ Shoulder a/ from the edge of facies articulans carpici of carpal 0Oint to tne 
of cartilago scapulae /over cristae scapulae/, b/ from the edge of the joint of ar 
bone /tuber intermedium humeri/ to caudal cut of shoulder - maximal width.3/Loin a/ from cranial surface of the 4-th thoracic vertebra to the caudal surface 
of the 6-th lumbal vertebra, b/ from the edge of m. long, dorsi between feather do 
and a cut made on ribs in the part removed as described under a/, c/ the largest 
height of muscles in the middle of the front surface of loins#
pH was measured in m. adductor about 2 cm. ventrally from symphisis ossium pelvis, 
in depth of about 1 cm.

li»'Colourwas measured by Gofo apparatus in mm. long, dorsi, adductor and serratus ve^urf8' 
It was measured on a surface of muscles before freezing, and on a surface and on » 
ces of fresh cuts after thawing.
ATP was determined in samples of the frozen m. adductor by thin layer chromatograph 
on silica gel /silica gel HF 254/, by the method od Potthast and Hamm /9/.
Investigation of cooked muscles. About 13o to 15o g. of m. long dorsi put in poly" 0f 
vinil sacks were cooked in water bath at 90° C until the temperature in the mid 
the pieces reached and stayed 80° C.
Cooking loss was calculated on the basis of the weight of pieces before and after 
cooking.
Tenderness was determined by Warner-Bratzler shear device by a borer of 1/2 inch-
Softness and juiceness were determined by three persons according to scoring syste® 
with the scale from 1 /extremely hard, dry / to 9 /extremely soft, juicy/.
RESULTS AMD DISCUSSION
A n a ly z in g  the measured d im ensions  o f  hams removed 1  hour and f r o z e n  2 h o u rs  p o s t  
mortem /L / i t  can be seen  th a t  the d im ension  jj / the  le n g th /  xs s i ^ i l i c a n  y  
d e c i e L e ^ t  0 ^ 0 1 / !  d im ension  b as  w e l l  but a l i t t l e  l e s s  / P < 0 ,00 5/ ,  ^ i l e  the  
d im ens ion  c i s  no t  s i g n i f i c a n t l y  changed  d u n n g  f c e e z i n g .  A f t e r  txiawin^, o f  ham 
th ese  d im ens ion s  in c r e a s e  out do not r e a c h  the i n i t i a l  v a l u e s  / i a o l e  l a / .

Dim ensions o f  ham, sh o u lde r  and l o i n  a f t e r  rem oval from  th e  l e f t  s i d e s  and a f t e r  
f r e e z i n g ,  s t o r a g e  and thaw ing

__________________ _________ ______ Table
Time of measurement after

parts Samples Wfimoval /lh D.m./ Storage of frozen cuts Thawing __
a b c+ .dx a b c+ . dx a b

Ll-12
L13-24

52,1 41,7 32,7X 5o,o 4o,4 3 3,8X 51,3 41,2 33,1X
Ham 49,6 39,3 29, ox 4o,o 3b,8 3o, lx 49,5 59,8 26,8

Shoulder,L1-12L13-24
49,2
48,6

29,1
29,o

- 47,9
47,2

27,4
27,6

— 48,7
48,3

26.4
26.4 -

Loin Ll-12
L13-24

61,1
61,o

59.0
59.0

6,4+
6,4+

61,o 
61, o

53.6
58.6

6 ,o+ 
6, o+

61, o
61,o

59.3
59.3

6 ,2+

D e c re a s in g  o f  th ese  a im en s ion s  o f  ham i s  hue to  the  c o n t r a c t i o n  o f m usc les  do t j ^ y j g  
S S m s ' i L  w id th /  i s  i n c r s . s . d ,  i . e .  the hams from the l e f t  h id e s  » i n c h  j g ,  
f r e e z i n g ,  but t h i s  change i s  n o l  s t a t i s t i c a l l y  s i & n i i i c a n u . u - o  -t- j
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from the left sides dimension a/the length/ is significantly increased 

<0»o5/ in samples of the II group A 13_24/ i but in samples of the I group ,
the same case. The changes in other dimensions appearing during thawing of hams 

6 also not statistically significant.
pensions of those hams which were removed from the sides after chilling for 24 hours 

Change significantly during freezing and during thawing /D,]?/. However, in 
chi? re®oved from the sides 1 hour post mortem dimensions a, b ana c decrease during 
tiling for 24 hours /D,, 0 J  but this decrease is not very significant. Increase of 
tho e dimensions /the le n g th /  during thawing is also not significant. In the same way 
uJr width, i.e. dimension d is increased after the removal of hams 1 hour pos mortem 
atp after chilling for 24 Eours, but after thawing it is again decreased. These changes 

hot statistically significant. /Table lb/.
hi

hsions of ham, shoulder and loin after removal from the right sides and after 
^ ^ i h g ,  storage and thawing Table lb.

Samples Time of measurement after
Removal /Ih p.m./ Cooling/24-h

and
p.m.

removal
,/

Storage of frozen 
cuts

Thawing

a b c+,dx a b c+ ’dx a b c+’dx a b c+,dx
" F 12 _  _ - 52,7 42,5 31,2X 5 2 ,7 42,3 3o,9x 52,7 42,3 31,6X
Dl3-24 49,5 39,7 29,2X 48,4 38,6 29,9X 48,4 38,4 29,9X 49,4 39,2 29,2X

“l-12 _ _ __ 48,5 28,9 _ 48,3 27,9 - 48,7 28,3 -
13-24 48,5 28,8 - 48,2 27,8 - 48,2 27,4 48,0 28,3 -

Dl-12 - - 61,o 6 0 ,7 6,2+ 61,0 6o,5 6,2+ 61,o 6o,7 6,4+
Dl3-24 6o,7 59,o 6,2+ 6o,7 58,9 6,2+ 6o,7 58,9 6,2+ 60,7 59,7 6,2+

N e-vVp? Ganges in the dimensions o f  the cuts taken from the left sides are due to the 
s0o®ioPment of cold shortening, but thay are not strongly expressed because they appear 
Ma,, best mortem, as ATP is quickly diluted. Namely, only in 8 from 24 samples of m.

or taken from the left hams /L, ?*/ ATD was found only in traces, but in muscles 
a from the right hams /D-,_pa/ . . .  -

»i:
1-24' it was not detected.

/¿t‘ehsions a and b, i.e. the length and the width of shoulders in the I group 
^1~12/ do~not sEorten significantly during freezing, but in samples of the II group
^-24/ they are significantly decreased.
•beasion a /the length/ in rights shoulders / D ^ ^ /  does not significantly change in 
Course of the removal and freezing, but dimension b /the width/ in samples removed

Hi,
ike

and frozen 24 hours post mortem /Hi3_24/ is significantly shortened /P4. 0,05/. 
1 a dimension is increased by thawing, but never reach the initial value. This 
Crease of the dimension b is not statistically significant /Table lb/.

*k, b®ion a does not change in loins /that is the length of backbone in a piece/, but 
length and the height of muscles /dimension b and c / change, although not very 

^Ificantly /Table 1 a and b/. Four rib neck bone, shoulder and ribs with fat either 
e tl°'k change their shape during these treatments, or the changes are very poorly expre-
V ,  ’
Oh

in some single pieces of hams and shoulders, and especially in loins taken 
^ke left sides /L1 24/ these described changes in dimensions are not expressed.

s of the left sides /L\-2mJ  release remarkably greater quantity of ¿juicebart
^>®1/ during thawing than the parts of the right sides /D-j^^/« However, the total 

iĵ , weight during storage of the frozen pieces and during thawing /Lf3_2^/, i.e. 
kg chilling, cold storage and thawing / D j ^ ^ /  is somewhat less in the left parts
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than in the right ones, hut these differences are not significant. The reason is 
the right sides loose their weight during chilling, i.e. during storage.
pH of i. adductor, measured 1 hour post mortem, was almost the same /&,39-6,43/ »iW' 
examined groups / i ^  and D /# However, pH of the thawed muscles /5,56/ is
ficantly higher /P 0,01/ in the samples taken from the left sides in the I group /, 
/Ll 12/ than in the samples taken from the right sides in tha same group /5,A3//Dl-l2
These -«as not found in the samples of the II group and d i3_2a/ ‘
Colour of m. long, dorsi was lighter than colour of m m. adductor and serratus 
Colour of the same muscles measured 1 hour post mortem in the left ana
right /D15_24/ cuts was very similar. ^
However, it has been found that the colour of all three examined muscles after tha 
was significantly darker /P 001/ in the muscles taken from the left sides /L 
i.e. in those frozen 2 hours post mortem, than the colour of muscles frozen 24 “
post mortem /D^g^/./Colour of m. adductor in samples of Lx_12 was 77,A and oi "i-lk
was 6o,4./. It is interesting that the colour of the thawed muscles, which had been 
frozen 2 hours post mortem / L ^ ^ /  was darker on a surface than inside the musci
but in those frozen 24 hours post mortem /D]_24/ it was vice versa.
However, these phenomena is statistically significant in m. adductor in both 
of the left sides /L-^^/, but in mm. long, dorsi and serratus ventralis only l"
II group o/,/. In pieces taken from the right sides the colour on the fresh cu f
was significantly darker than the one on the surface of m. long dorsi in the li &
/f*13_24-/* tThe. results of investigations of the cooked samples of m. long, dorsi show that j
difference in the cooking loss in muscles taken from the left sides 24-' * as
as in those taken from the right ones /Dj_24/ was not statistically expressed.
There is also no significant differences in softness and juiceness measured by 
Bratzler shear press between the samples taken from the left and from the ngh'1'  ̂jjgS 
Analyzing statistically the results of sensory evaluation of the cooked samples* rig»v 
not been found significant differences between the samples of the left and of t 
sides /Table 2/.
Coo-king losa, tenderness and softeness and juiciness of cooked m.long.dorsi ^ 
frozen 2 and 24 h post mortem -a---
Samp- Cooking Tendern. 
les loss/%/ /W.Bratz,

Sens or ic evaluäTT! 
/Softn. JuicinT

SensoricSamp- Cooking Tendern. - --T 
les loss/%/ /W.Bratz./ Softn.

Jl-12 36,7
l 13-24 56,5

8,13
9,24

5,2
5,7

5,5
5,7

Jl-12 37,2
D13-24 56,4

7 ,8 8

8,7o
5,1
5,4

Summarizing average results of these investigations it can be seen that tig mus „ f i f  
the front and back legs in pigs shorten during quick chilling early post morr 
although in some samples this phenomena has not been found. In most cases tnei 
detected changes in length of hams taken from the left sides /I<1_24/. ^ efe

By cooking of the left /L-^^/ and of the riSht /Dl-24/ samPles of m * long dorS1 T&eSe 
were not found significant differences in the softness and juiciness of m u s c l e s ^ g  jA 
results are in coincidence with tha statements from literature that cold shor^ y o> 
pigs is poorly expressed /5,8/ and that these changes do not influence the quai
meat /1.3./.

6?1'
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