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NITRITES AND NITROSAMINES IN PROCESSED MEATS

- Ka h e l i a * ̂ ' VJERA PRIBI5* and Z. VlCEVltf**

** M*at1Teeh5 t®chn°l°9y. University at Novi Sad, Yugoslavia 
^Ugoslay^ * Depart. Yug. Inst, of Food Tnd MmHYug. Inst, of Food Ind., Novi Sad,

t o l e t e  a f f ? r n a t ? „ ° f <POí í  a t  m e c h a n l« l  t r e a tm e n t  h a s  a t t a i n e d  a 
w re  a re  no l i t e !  ?  tn  »h e  p r o d u c t lo n  ° f  c a n n e d  m e a t . H ow ever, 
w ;  In  o r d e r  t n  Ü d a t a  ? n bhe c h a n 9 e s  i n  th u s  t r e a t e d  m usc- 
ctf^Vence o f  mer-'n»1 ^  ? Uf  c o n t r i b u t i ° n t o  th e  e x p l a n a t i o n s  o f  th e  
t ^ r l s t l c s  o f  p o rk  i n a íh  e a t r ? n t  2 f  C u red  ra u s c le s  ° n  some c h a r a -  
in hexper im e n t?  í n i \  Í  m e n tio n e d  p r o d u c t  we h a v e  c a r r i e d  o u t  
< 4 ¿ ° th  e x o e n m ñ n Í=  ! n ? ,.Was l n 3 e c t e d  l n  P ig  - •  b ic e p s  f e m o r i s ,  
l S e r -l o r  tu m h ?? t S ' , an d  b hen  t r e a t e d  by  s t i r r i n g  i n  a 'v e s s e l  (I 
I J  Wete  ?  a ™  ( I I  e x p e r . ) ,  m  I e x p e r im e n t  m ise "
the,’ th e Y w ere  t n t  ! ?  f ° f  10J " ' i n ,  P e r  o n e  h o u r ,  d u r in g  24 h o u r s ,  

’t e  c o m .  ? ! ly  s b i r r e d  I ° r  « 0  m in , and  i n  II e x p e r im e n tth. were “W  tor sou mm, and ln II experiment
240 Vessel evir?'Itiiyhi'™blei f?f 3?° mln' Sarroles were taken from 
4 c.and 160 minV 20n n ofS °f st^rrln^ and from the drum 123, 180, 
iui • In the c n J 00 9k £ a cured muscle was then Pasteurized in 
( « *  « *  «b? ?“ L r L L aVL a!_t!i:i"ed. (a> .«}? amount of releasedIt)
stol

5 and <b) tens nave eeter-lned (a) the amount of released 
M  (I exper ? m  m  ° °°nient (I and H  exper.) as well as 

■ly eiarnmia h Secon<1 experiment samples were also hi-'•*•0 0 1« . . • a h  ially examined.
ent that th=CC°r?in9 t o  the °btained results (n=14) it is evi- . - the orolonoaUnn of c u — ,—  ___ 1 . evl 320
hi ~ onat r~“’ ““ vucaxnea results (n=14) it is ev
¿ i h f ^ e  prolongation of stirring of cured muscles u p  to 
tl°l°ngation L  , ® ™ 6 "9 °f released Juice in cans, and the
oa? of the bey°nd 450 “in increases it again (graph 1 ,1 ) stir- 
Ho5 °°ntent Hamiiv“391®! lnfl“ences similarly the tenderness of 
fur̂ , tender*ca^cont T ° lo"9ati°h„<* stirring up to 320 min gives 
ier»h,!r ProlonL?? £ . PrPd>iced from these muscles, while any
tl?*«« (orach9 i1??,°fmhtlrrlw9 CaUSeS 3 Sli9ht da^ease of ten- hy >; The?e characteristics are similarly effec-K  tumbling (graph. 1 and 2 ,1 1 ). 1

4 sb'hce on 9?a“ ° " ° f stirrln9 of cured meat has no significant 
ll5ht inc , of the can content produced from that meat, though 

tine in ™ ??s bee2 observed at stirring prolongation.
3es9 ^2 tumhn m * bleeps femoris from pasteurized cans after cu- 
SV’3]?* structure h20' K80' e40 and 3S0 min the gradients of cnan- t>tMU n d and have been found. These changes were pronounced in 
W ° n9ation ° o s i n 9 the structure of sarcomere segments and at

alV a n d a » U t T ^  n ’ the flbers began to breah trans-V i ! te freoneni longitudinally more and more. The former breaka-
slSltri9 the s ^ u c ^ r a i reheXPreSfed’ By "tolongation of curing by 
4ny\s° that the ^  1 changes increase in frequency and exten-
thLl°nger t u S n ™ rc°ireres structure degradate completely after 
bran htine S i ?  w9 ’ ”«9ments are slowely broken and it seems

having more rapidly the actin filaments and Z mem-
atlon lng at the same time a slower influence on actomyosin
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)l5i w earbeltung°khat ^h^anefleisch, nebst seiner mechani- 
,llu!ch*onsf*r-„ sicil in der Herstellung von pasteurisierten

beíye?le? ¿ a ^ S b f r d ? 9^ 6*1" ^  Trotzdem bestehen in der
H  haarbeitetem^Muskel v o ^ s í c h  g e ^ f 61“"96"' dle ^  3Uf dieSe

Ba«rb„,/it derl 21ele.( 2ur huf^lärung der Wirkunq der mechani- 
left. tshelo itU29 ™  gepökeltem Fleisch auf einige Eigenschaften 
V H  rla beizutragen haben wir zwei Vergehe d!rci-
'lS(¡:,env«eine„ íf? Versuchen spritzen wir in den m.biceps femoris 

Iehäuer°n ?er ^  handelten sie da^n S h,l,S!;«?te!iendo2amter Versuch) bezw. mittels Umlagern in der 
,0 > V2-mar r0nTo nln’tVerS"Kh,’wIn erSten Versuch werden die gemlsch. ,10 nisuten wahrend 24 Stunden, also insgesamt 
iVS?1 durch iré zweltan Versuch bei kontinueller Drehung der 

li hach “fjelagert. Proben aus dem Behälter entnah-
24n3 zwei Stunden Mischens, aus der Trommel nach

^ S n 2 4 3 “"? 960 f  h- Ja 200 g Muskel verschlossenTfr in 
S h e ? n wir^ta? dÍr?encerden anschliessend. In den Konserven be- 
S  nSttslJrad d i . ^  ?9? abgelassenen Saftes, und (b) den
V > s r 5 ;  M de? D°senlnbaltes (im 1 . u 2. Versuch), sowie (c )  
ä. ^Isch'inte’sucK ’• Versuch wurden die Proben auch
3*0 Jtrch ,,^f?rund der erzielten Ergebnisse (n=14) ersieht man 
H t blh die ..f3ans®run9 a?s fllschens der gepökelten Muskeln auf 
N ^ i o c h  b2?avde?~ln d6n Konserve" abgelassenen Saftes zurück- 

(Dlagili, ?rr?ngnrUn^ deK ''lsch2ait über 460 min wieder 
ähnlicher weil’ Das ,isohen der gepökelten Muskeln wirkt 

i1® aus nai v !- auch auf den Zartheitsgrad des Konservenl- 
320 m, ̂ as Verlängern^des Mischens der gepökelten Muskeln 

S t '“s];ein ^  '''Itkt slch nämlich auf den Doseninhalt der von die- 
i'H.^td, wähü'a^teilten „onserven in der Weise aus, dass er wei-
N g ^ a d  des^Doseninha 7 t?e4£?ren Verlängern des --ischen der Zart- pfato 2 j, oaaninhaltes in unbedeutendem Ausmasse zurückgeht
K ^ a c h ^ i n l «  W! r^ n9 26-iti9t aUCh das «-lagernst ^  !• und 2,II! OTmel aut die erwähnten Eigenschaften (Di-

S h S .  dasBi!ChUiii5iC!?! der bystoiogischen Präparate kann nein 
« X  er9esteiländi m 'biceP3 fe-oris in den aus gepökeltem Fle- 
6t' ln ae:e31ten Konserven nach 120,180,240 und 360 min Umla-4  ” f " Se5Vr  nach 120.180,240 und 360 min Umla-
C h r lluni L  T  7™.  t,hat’ Dlese Veränderungen kommen in 
C  S Sdru2k frU"? der Struktur der SarkomärtSegmente

W  k 6 weiterer Verlängerung der Umlagerdauer 
Ss!*hgs mehr 2U relssen beginnt, u.zw. sowohl quer, als
'. Ptägt der Fasern. Die Querrisse sind zahlreicher und stärker

tder
Stunde

Effets du traitaient mécanique des muscles saumures sur quelques 
propriétés des boites pasteurisées 1---3---
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L'action de saumurer la viande de porc avec le traite
ment mécanique s est affirmée pleinement dans ia Production des 
boites de viande pasteurisées. Mais malgré cela iï n'y a nas de 
données sur les modifications dans les muscles tellement traités

Ayant pour but de contribuer à 1‘ explication des ef
fets du traitement mécanique de la viande saumurée sur quelques 
propriétés des muscles dans le produit, nous avons fait deux épre
uves. Dans toutes les deux épreuves nous avons injecté dans le’m 
biceps femoris des porcs 10% de saumure et les avons traités ensu
ite par le remuement dans les récipient(I expér.) ou par le ren
versement au tambour (II expér.). A la première expérience les 
muscles sont remués deux fois 10 min.vpendant 24 heures ou en tout 
480 min., et a la deuxieme renversés continuellement 360 min Les 
échantillons des récipients sont enlevés toutes les deux heures de 
remuement et du tambour apres 120, 180, 240 et 360 min. Chaque 
200 g de muscles sont fermés en boites et Pasteurisés. En boites 
nous avons déterminé (a) la quantité de jus séparé et (b) la ten
dresse du contenu (I et II expér.) ainsi que (c) pH (l expér ) a 
la deuxieme expérience les échantillons sont aussi contrôlés his- 
tologiquement.

Sur la base des résultats obtenus (n=14) on constate 
que le remuement prolongé des muscles saumurés durant 320 min en 
tout cause la diminution de jus séparé en boites, et la prolonga
tion au-dessus de 460 min. en fait de nouveau 1’ augmentation 
(graph. 1,1). Le remuement des muscles saumurés agit Pareillement 
sur la tendreté du contenu des boîtes. Notamment, par' le remuement 
prolonge des muscles saumurés jusqu'à 320 min. a pour conséquence 
que le contenu des boites fabriquées de ces muscles devient plus 
tendre et le remuement ultérieur le fait baisser un Peu (qrap’a 2 
I). Sur ces propriétés-ci agit pareillement le renversement au' ' 
tambour (graph. 1 et 2,11).
, ba durée de remuement de la viande saumurée n a nas

d effet important sur pu des contenus fabriqués de cette viande 
bien que r augmentation insignifiante soit manifestée avec le ré- muement prolongé.

Le contrôle des préparations histologiques ^ait cons- 
tater que m. biceps femoris des boites fabriquées de la viande sa
umurée par le renversement 120, ISO, 240 et 360 min. est modifié 
Ces modifications se manifestent en gonflement et relâchement de 
la structure des ségments de sarcomere, et par le renversement 
prolongé le muscle commence de se détacher transversalement et 
longitudinalement. Les détachements transversaux sont beaucoup 
plus nombreux et plus évidents. La prolongation de saumurer par 1« 
renversement cause aussi les modifications de structure plus for 
tes, par conséquent la structure de sarcomere se détruit complet»- 
ment apres le renversement assez long, 
v - pour chagtte heure

+TexHaaorHuecKKÜ íax y z tT eT  yBZBepcKTeTa b Kobok C a te ,  C ro caaaz s  
++0Tflea  Tez».naca,Brocé.M HCT.iwm eBoft upousm i. ,Hobb C ai.B rocéaexK

3acoé  CBMHoro a s e a  npii uexaüKvecKofl oSpaOoTxe anoJiHe 
noaTaepzueH b npoKSBOAcTBe aacTepzsoBaKHux ukckux kohceuB os p, 
HaxOjHecMOTps Ha B to , b JWTepaType eme hbt a s u m o  06 z s íe H e éx sy  
npozcxonamzx b T axoí oOpafioTaHao* lámuae. ■ » « ■ » « iz i ,

C «eéBB noMovb o 6»HCHeBn® BosaeScTBüs nexaH ugecK o» 0 6 -  
paOoTKM aacozeHHoro a s e a  «a  « ex o ro p ae  cboüctbb w q  B npuMSBOB -  
ctbb , Baa* CBéK npoBeaeHu a aa  onuT a. B oOozx o n n rax  b m f b i c e í s  
f e m o n s  CB«Hefi -u  aupuexaBaz» IOa /o  p acco éa  x oCpa0aTuéau.¿ ax  
nepeaeuu»B&HBeu .  nocyne (I  o n x r) mzh nepeBopagzBaHKey b C a p a b a  
( I L o n i i r ) . B I - o a  onirre mmmu nepeaeuniBazacb j e a  p a s a  no 10 uw- 
a y ^ B  TeveHue 24 uacoa  ana Bcero 480 aanyT , a bo I I - o u  o n a re “  
HenpepaBHHM nepeBopagaBaHaea a T egeaae 360 a a Hy T. O O D aéur . .  
nocyaa  Cpaaacb vepea  Kaaaae a s a  n a c a  pasaemaBaHa*, a  a s  f ia n » « L . 
-  nocas 120, 180 , 240 a 360 a aa y x . Ho 200 r  a 2 £  y ” a ^ B ^ f ?  
saxpHBaax a aecTBH xax.a n acx ep aso B aaa . B K oace^íax  a i  o n M a l í L  
aa  (a ) xoaanecxao  BaaeaeHao ro  coks a (6) Heaaocxb n p ^ a x á '  l¿ Z 
II onH x),K aa a  pH (b ) (I  o n a x ) . Bo I l - o a  onuxe npoaoaaaocb  a  r a -  
oxoao ravecxoe  npocuaxpaBaHae oOpasnoB. w  " rK

Ha ocHOBaHaa noayveHHKX pesyabxaxoB  ( n= 14) 
x a w a x b , axo npoaoaaaxeabH ooxb nepeaemaBaHas aacoaeHHoro “ ca  b"  
xeneHae 320 aaHyx BasaBaex yueHamexae B aneaneaoro  coxa  b x n w r .L  
bbx, a  npa nponoaaeH aa nepeMeaniBaHas ,cBame 460 aaHvx -  r e .  5 - 
( r p a $ .  1 ,1 )  .DepeaeiimBaHue saooaeHHoro ««os  naeex  n o ío x e e  K m  
a a a  Heaaocxb «ama b aoaoepB ax. A a a e n a o , npoaoaaeH ae nepeaem a !  
BBHaa saooaeHHO* uaama flo 320 a a Hyx .oxasaB aex  s a a s a a e  
Hocxb, o»a cxaHOBaxcn a s r a o » ,  a npa naanHedmea nepeaeimcBm aa e í  
HexROcxb ZHanaxeabHO caaaaexoB  ( r p a $ . 2 , l ) .  H oxoaee S  « 
” l£°l* f  “ i ^ ^ a e a  a npa nepeaopaHXBaHa» a a c a  a b a p a d L e

apean ne pe aeiea Basa a saooaeHHoro a a c a  eBanaxeatH o . .  
azaxex  a a  pH npo ay x x a , aeroxOBaeHHoro aa  exoro  a n c a ,  xoxn oh * 
npoHBanexcn B HeBHanaxeabHoa HOBauiena. npa A iax eab aéa  n ep eaem í-

Bpa npooaoxpe ra e x o ao rag e o x a x  npenapaxoB Bajmo vxn
m. b íc e p s  fe m o n s  « ,  xcacepaoB , aeroxoaaeH H ai^ » S  i»  
a n c a , a ea e a aa c n  npa nepeB opagasaB aa b x egeaae  120 ,180  2tó  a g «7 
aa Hy x . la x a e  asaeH eaan  aponaanaxen  b « a b y aa n a i a o m 4 ^ „ *  360 
cxpyxxypa ceraeHXOB o apxoaepa , a npa npoaíeK aa nepeaem a^m M  
«anua Ha-MHax* Bce Coaame a toaam e paepaaaxacn  x p L c e e p c S a a o  a 
a o a ra x y a a a a a a o . IpaHCBepcaaaHoe p a .p a a a a a e  n o n a a n e x «  í

a^noBum eH a^aaaeHeH att^cxpyaxypa T a x a a ^ O p aB O M ^ H x ^ cx p y itx ^ ^ cap -

=k  ssassr pae^^T“! ^  S H r
i ^ r s í c Í B ^ L ^ a T a x ^ o 9.“ : ^ ^ - ” “  - 2 s s E t ír . -  -

r x a a a a l vae



134

NITRITES AND NITROSAMINES IN PROCESSED MEATS

Influence of mechanical treatment of cured muscles on some 
characteristics of Pasteurized canned pork
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via
Procedure of oig muscles curing by mechanical treat

ment, i.e. by stirring or tumbling has acquired quite a reputa
tion. It is by this procedure significantly shortened and the pro
ducts obtained from such a cured meat are of better quality than 
those obtained from meat cured without mechanical treatment.

However, as far as we know, although this procedure 
has been accented in practice, it is not yet explained to what 
bird of changes has the muscles been subjected.
Literature review

An anonymous author (1) described in 1971 only the pre
ferences of mechanical meat treatment before curing, emphasizing 
that it accelerates curing. Michels and Theunissen (3) described 
the sa~e vsar, the operations of a rachnine for pork stirrinq im
mediately after brine injection and indicated the preferable qua
lity of the canned meat produced from such a cured muscles than 
frcm those cured by the old Procedure. Schuchlenz (4) has descri
bed the equipment for "?4-hours neat massage under vacuum" as a 
very convenient for the production of a high quality canned hams. 
■7ak.iv, et al. (?) have concluded, according to the results of 
their investigations, that the procedure of cured hams tumbling 
represents a ne*-' reliable method for "ultra-rapid" cannd ham pro
duction involving good quality. According to the investigations 
carried out in a semi-industrial conditions Stefanovid and Tojagid 
(5) have concluded that "mechanical treatment accelerates conside
rably irine diffusion' as well as that better affects have bean 
attain ad '..’it!: mechanical treatment of muscles after brine injec
tion .

As far as know, the influence of mechanical treat
ment of cured ••cat on some characteristics of a product has been 
not treats'3 in literature, thus, ve have decided to examine influ
ence o* the duration (a) of cured pork stirring in a vessel on the 
aTunt of released juice at pasteurization, i.e. on THC, firmness 
ar.c’ ^:T, as "ell as (b) of drum tuns liner on the same characteristics 
and histological changes of meat, i.e. muscles.

' lAT-RIAL A n •rnnOD«

fered in the vessel for stirring, square shaped with centrally 
unted axis with three arms. Meat was stirred twice for 10 min/ P 
one hour, during 24 hours, i.e. it was totally stirred for 400 $

Samples were takem from the vessel before stirring ® 
then every 2 hours in the course of 24 hours treatment, vrhereas 
there were totally taken 1? samples per one stirring. A niece | 
weighing 200 g was cut out from the center of a muscle and put j- 
a can of 73 iron diameter. After closing the cans were oasteuris30 
at 35°C/35 min to an internal temperature of 70°C. Cooled cans *** 
re, then, stored at 4°C. Assay has been repeated 14 times. —

This experiment has bean carried out in order to d«tg 
rrine (a) the amount of released juice in a pasteurized can, 
firmness and (c) pH of the can content.
Methods

The amount of released juice was calculated accord 
the weight of neat and juice. Firmness was measured by Warner 
Bratzler shear device and o-I of the extract by oH-meter, Phili'73 
type 3400/01 with glass and calomel electrodes.

II e x p e r i m e n t
In order to determine histological changes in the

cles cured with mechanical treatment, this examination has been 
repeated in seni-industrial conditions. The same muscle has been* 
used for this assay, cured in the I experiment but treated by ! 
tumbling. About 12 kg of ^ork was tumbled continuously about 1 
rir. Samples were taken after 120, 180, 240 and 360 min of tu™5 ’ 
ling. Meat was canned in the same way as it was previously desc* 
bed.

This experiment has been carried out in order to _ 
rmine (a) the quantity of released juice and (b) the content -1 
mness, though, (c) histological slices and (d) homogenated sa^P ™  
were also examined.

Histological slices were cut about 5u thick and 
ned by hematoxylin and eosin. Preparations were made in the l>a" -
ratorv for Histology of the Agricultural Faculty of the Univet5 
ty of Novi Sad.

Muscle samples homogenates were obtained by homog80 
zation in Ultra Turax (Janke Kunkel KG IKA V’erk).
RESULTS AND DISCUSSION

Experimental results obtained in both of the exp«** 
ments are shown in three graphs and six figures.

I e : : r > e r i - » e n t
Material biceos femoris or white fleshy pícts weighing about 
19n kg was used for these investigations. 10* brine of 18°Bé prepa
re«: with the commercial brine mixture 'Tari complete TH" v/a3 inje
cted i*' the ’"iscles 24 hours post mortem with a multi stitch need
les injector. About ?nr>. kg of thu3 cured meat was afterwards trans-

Amount of released juice
rl'According to the results obtained in the first e* ° , ce 

ment (graph. 1,1) it is evident that the amount of released ju yjj. 
decreases raoidlv in the cans produced from meat stirred up fc0g 
min (for about 7%), considering only the duration of continue0 i

stirring. The amount of released juice proceeds to decrease at 
meat stirring prolongation up to 320 min (for about 4%). In the 
cans produced from meat stirred up to 400, i.e. 440 min there we
re no basical changes in the amounts of released juice. However, 
stirring prolongation up to 430 min increases the amount of relea
sed juice for about 4%.

These data indicate obviously that the mechanical tre
atment of cured meat increases the T4HC but also that the too long 
stirring involves an opposite effect.

From the results obtained in II experiment (graph.1, 
II) it i3 obvious that the amount of released juice is very small 
in the cans produced from meat tumbled 120 min but it increases in 
those produced from meat tumbled 190 min. However, at the prolon
gation of mechanical treatment the amount of released juice in 
cans decreases depending on the duration of this treatment. In 
this part of the experiment the amount of released juice is decre
ased similarly to I experiment.
Firmness

Values of the tenderness measurements of the can con
tent from I experiment are shown in graph. 2.1. Comparing them 
with the results of the amount of released juice determinations it 
is evident that firmness was changed similarly to the changes of 
released juice amounts. Namely, the cans content produced from 
meat stirred up to 120 min becomes more tender, i.e. more soft. 
Such tenderness remains with slight variations in the samples pro
duced from neat stirred up to 320 min. Prolongation of the dura
tion of continuous stirring from 360 min on has no significant in
fluence on the firmness of can content.

These results indicate that the prolongation of mecha
nical treatment of cured meat in

creases the tenderness of can con
tent produced from this meat, as 
well as that after certain time 
this effect disappears. From the 
results obtained by firmness measu
rements in II experiment (graph. 
2,11) it is evident that the prolo
ngation of drum tumbling of the 
muscles cured more than 120 min 
does not influence on the increase 
of tenderness of can content. Thus, 
it may be concluded that drum tum
bling of muscles cured 120 min in
volves maximal softening similar to 
the results obtained in I experi
ment.

0 30 160 2(0 320 (00  (SO
Tim* of rmtmq I I I -  tumbting IB )  >«* •**>"-

F in . I  THE AMOUNTS OF RELEASED JUICE W 
CANNED FORK PRODUCED OF M BICEPS 
FEMORIS CUREO 8Y MIX IN « IN VESSEL 
(I) AND TUMBLED «  DRUM H U  DURRIS 
D IFFE R E N T TIME

From the results obtainf‘►gp1pH measurements of the can con 
from I experiment it is obvio°® - 
that the prolongation of stir* 
of the cured muscles increases m *! 
ghtly pH (from 6.04 up to 6.1^) 
these changes nrove to be rath® 
insignificant.

Structure of muscle
F ig 2 THE FIRMNESS OF CANNED PORK PRO

DUCED OF M BICEPS FEMORIS CURED By histological iexamin3^P5UUCEU OF M BICEPS FEMORIS CURED . f  _  . .  ^  Ca\ .
b y  m ix  in  6 in  v e s s e l  i d  a n d  tum bled  m * hiceps femoris from th 
in  d r u m  i i i )  d u r in g  d if f e r e n t  t im e  Produced from the muscles cut« ^

. drum tumbling it is noticed fch* y
the fibers are characterized by very distinct cross-striatic*5 
some areas in all samples disregarding the duration of mechan* 
treatment of muscles. This is quite normal as the muscles wfi* 
red after the full onset of rigor mortis. It has been also 
ved that near by the areas with very distinct cross-striatic0'* 
there were also the areas of fibers with considerable degree °  
changes of structure. These alterations were expressed from 
swelling and loosening of the segments in sarcomere, then in ^  
corere breakage to the complete loss of the structure of sarc°4n« 
I.e. of the entire sarcomer 
shaoed for a longer period.k e - °f<:the entire sarcomere. The continuity of A segment reí"3

In the samples taken from the cans produced froifl -  ̂
muscles cured at 2 hours tumbling these changes were pronounc 
sarcomere segments swelling and loss of the structure in som« 
H e r  areas of particular fibers (Fig. l). in the samples taK®Dpf 
from the muscles cured at 3 hours tumbling these changes 
more expressed.

Fig. 2 shows a sporadically Dronouned cross-stri^j 
Solving of a fiber structure" is obvious on several areas 
corere breakage only in a few. The structure of sarcomeres *n 
areas is completely destructed (Fig. 3). w?/

It the samples taken from the muscles cured by  ̂
tumbling disintegration of a structure is pronounced on laJhJ®^^ 
areas and these alterations have been increased in frequency *e 
the most parts of muscle fibers. Sometimes, some parallel 1,105 
fibers were changed in the same way. Transverse fibers bre®* , 
more frequent. ^ ¡P

In the samples taken from the muscles cured by ** 0j>* 
tumbling the structure is in frequent areas transversely b*0*^ 
Longitudinal fissures, i.e. miofibrils splittings (Fig. 4) i
also observed in some areas. Therefore, in the places with 
pronounced alterations the muscle resembles the* rotten wood 
into rectangular fragments only by a slight pressure. Longi*^ 
fibrils splittings are also distinctly expressed. These bre®* 
splits originate, probably, from the force applied during t h ® ^  
chanical treatment of cured muscles. After longer curing th«
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biceossection of

°f aäflned
coitf. curad ° y  injection and

muously tumbled for 2 h (x400)
form , . °r lied with the co

' 5so„ ?t . T  d*fxei c 0 } 0 ^ à ' i , f  an undetermined form.
«« 0?% "t » « b ! »  [ c; ,rilï Interesting that the structure of W  sarco ^-n keot for a longer oeriod. Structure of the are- 
S s » " 3 ls «ataïw » segments, i.e. between I segment and z 
1b ''WrSalY cor, ü Yr 5 e broken and A secrments remain as fibersJ  ‘ c o n n e c t # »  A  m i a r  a  m i m U e .  ~  C  _ J  _  • . » . . .

fibers break easier as 
the structure of oar- 
ticular sarcomere is 
damaged by brine slats.

Changes determined 
for a muscle homogena
te are similar to tho
se detected by histo
logical examination 
(Fig. 6).

Next characteristic 
of the changes of mus
cle structure is the 
disintegration of lar
ge areas of fibers or 
of the whole fibers, 
being thus transformed 
into granules (Fig.5). 
Due to these changes 
the fibers resemble 
the extended sacks fi
lled with the content

• « »c m  tiencs remain as tibe
««trucad OV;r 3 r" m b e r  of "'lofidrils and "swim” „ „  - th«._ uctadnass of sarconere. In a more degradated homoge-free

--— utuiauaicu 1 U
segments were separated in the shape of

in an amorphous media. 
This finding indicate 
the supposition that 
brine salts, i.e. so
dium chloride and oo- 
ly phosohates, dest- 
ruct at first actin 
miofilaments and Z 
membranes and later, 
i.e. more difficult 
actomyozin complex.

Histologically fo
und breaks of a stru
cture of muscle fibers 
and fiber splittings 
as the cause of these 
changes coincide with 
the determined incre
ase of VfHC of muscles 
depending on the dura
tion of mechanical 
treatment and the in
crease of can content 
tenderness.

m.biceos
v.-onH S cured by injection and

nuously tumbled for 3 h (x40Q)

Fig.3. Longitudinal section of m.biceps
femoris cured by injection and 
continuously tumbled for 3 h (x400)

Decrease of WHC of meat, i.e. the increase of the 
amount of released juice in cans produced from muscles cured by 
stirring up to 450 min could be explained as a result of too 
high breakage of Proteins or of their dénaturation caused by 
brine salts. This effect is not significantly expressed on the 
tenderness.

femoris cured by injection and 
continuously tumbled for 6 h (x400)

*5, Longitudinal section of m.biceps
femoris cured by injection and 
continuously tumbled for 6 h (x400)
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