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influence of re-freezing and storage on the technological properties of meat. 
1» Change of Structural and Mechanical Properties of Veal.
St.DANTCHEV, M.LALOV.
Higher Institute of the food industry, Plovdiv,Bulgaria.
The present series of reports shows the complete experimental results obtained during 
the Investigation of the influence of re-freezing and storage on the technological pro­
perties of meat. This was caused by the great interest taken by specialists of various 
countries in the summary report on the said problem that we submitted to the XXIIIrd 
European Congress of meat research workers whioh was held in 1977 in Moscow.
This report deals with the changes of the structural and mechanical properties of veal 
during its primary and secondary freezing at -10°, -20°, -30° and -40°C,
M.Longissimus dorsi obtained from carcasses of calves in warm and chilled Btate was used 
f°r the study.
Eor the characterization of the changes of the structural and mechanical properties the 
Values of the following indices« elasticity, structural solidity, plastic solidity and 
tenflernesB after Grau were established.

EER Einfluss VON WIEDERHOLTEM GEFRIEREN UND LAGERN AUF DIE TECHNOLOGISCHEN EIGEN- 
HAPTEN VON FLEISCH
Veränderungen der strukturmechanlschen Eigenschaften von K albfleisch  

ST' hantchev, M. LALOV
B eschule für nahrungs -  und Genussmittelindustrie 

PhOVDlv BULGARIEN
te ilen  D°r H 5gond0n Reihe von Veröffentlichungen werden d ie vo llstän d ligen  experimen- Sefl>le r e n . vor8e a t e l l t » d ie bei der Untersuchung des E in flu sses von wiederholtemis t  und Lagern auf d ie technologischen Eigenschaften von F leisch  erhalten wurden. !®Bentibai. a Polge des R1"0000» Interessen  von S p ez ia listen  aus verschiedenen Landern “hropai B o K 8,.V0n une gehaltenen kurzen Vortrages zu d ieser  Frage auf dem XXIII.In d ieser v RonRre0B d0r W issenschaftler der F leisch in d u strie  im Jahre 1977 in  Moskau. 8ohaften Verdffentlichung werden die Veränderungen der struktur-mechanischen Eigen- «'sr.oon K albfleisch  bei seinen erstm aligen und wiederholten Gefrieren bei -10 ,Zur und “40°C betrach tet.E^Uhlten8«^!un8 »urde m.Longissimus dorsi verwendet, erhalten von noch warmen und ??°HaniB“uKal“erflohlachtkörpern. Zum Charakterisieren der Veränderungen der struktur- la0U zitS ? n Eigenschaften wurden die Werte für folgende Kenngrössen bestimmt«*> S tru k tu rfestig k e it, p la stisch e  F estig k e it und Zartheit nach Grau.
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INFLUENCE DE LA DEUXIEME CONGELATION ET STOCKAGE SUR LES PROPRETES TECHNOLOGIQUES DE LA VIANDE
I .  Changements des propriétés stru ctu rales et méchaniques de la  viande de veau 
S t. DANTCHEV, M. LALOV
INSTITUT SUPÉRIEUR DES INDUSTRIES ALIMENTAIRES 
PLOVDIV BULGARIA
La présente sé r ie s  de rapports montre le s  r é su lta ts  expérimentaux complets obtenus par l ’étude de l ’ influence de la  deuxième congélation et stockage sur le s  propriétés technologiques de la  viande. Cela est provoqué par le  grand ln tére txmontré par le s  sp é c ia lis te s  de d ifféren ts  pays pour le  rapport concis sur ce problème que nous avons présenté au XXIII Congrès européen des chercheurs en viande qui s ’est tenu a Moscou en 1977.Ce rapport examine le s  changements des propriétés stru ctu rales et mechaniques de la  viande de veau durant sa première et deuxième congélation a une température de -10°, ~20 , -30° et -40°C.
L’ expérimentation a porté sur m.Longissimus dorai des jeunes taureau au moment de l ’abattage, a l ’é ta t fr a is  e t r é fr ig éré .
Four la  caractér istiq u e des changements des propriétés stru ctu rales et méchaniques on a déterminé le s  valeurs des in d ices e u iv a n ts :é la s t ic ité , s o l id it é  stru ctu ra l, s o l id ité  plastiq u e et tendreté d’après Grau.

BgHHHHQ nOBTOPHOrO 38M0P8KHB9HHH VI COXP8H0HHH HH T6XH0JI0rHH6CKH6 CBOflCTBa MHC8.

I. W3M6H0HHH OTpyKiypHO—M0XSHHN0CKHX CBO0CTB T0JIHTHHN.
, CT.JAHHEB H M.MJIOB

Bhchw» HHCTMiyT no nitmBBoft h BicycoBOÎi npouunuioKHocTH, r.nnoBflHB -, HP BoJirapHH.

B HaCTOHIHQM IÎHKJI0 HCCJI0flOBaHllfl (SySYT npeUCTaBBOHH nOJIHH0 8KCnepHM0HTajIBHH0 poayJIBTaiWi 
noHynoHHne ixpn HocJiaaoBaHiiH bjihhhhh noBTopHoro saMopaxuBamiH h coxpaneHHS na toxhojio- 
rHN0CKH0 CBûHCTBa UHCa. 3T0 BHBBaHO npOHBJIGHHHM ÛOJIBIHHM RHTBpeCOM OT OnBUHaJIHoTOB pa8" 
hhx CTpaH k npeacTaBTOHHOMy h3mh o6o(3h0hhomy flOKxasy no aïoiiy Bonpocy hb coctohbih8iich 
jB MocHBe, X X I I I  EBponaflcKCiM KoHrpocce paÔOTHUKOB mhchoH npoMMuioHHOCTH.

B 8T0M OOOCSHOHHH paCCMaTPHB8K)TCH H8M0H0HHH CTpyKTypHO-M0X8HHNeCKHX CBOttCTB T0 JlHTHHH 
npn a ë  napBHNHOM h noBTopnoM 88mop8xmb8hhh h coxpaHOHUH npH -10. -20, -30 h -40°C.
Jah HCCJI0SOB8HHH HcnoJiBSOBaHbi npotfbi ot MycKyjfa longissimus dorai 
nonynaeMuo ot Tyio HByxroflHqHux tojiht b rënnou h oxji8kæ0hhom coctohhhh.
Æ;ih xapaKTQpucTHKH H3M0H6Hna cTpyKTypHO-MexaHHqecKHx CBcîîcTB onpefl0JiflJin ctoHkocth cfle- 
ayionax noKaaaTajiaih saocthnhoctb• CTpyKTypHan nponHOCTL, njiacTnnecK8H iiponhoctb, hb*" 
hoctb no rpay.



S77 7.3
of ma -„ ..r  ■ ■  T„ctooW ,„„,  ......... . ..................
■ * . . . .  :„M  „/^r**1**of

STSPAN DANCHEV and 11QNI LALOV

Higher In s t itu te  o f  Food and Flavour In d ustries, P lovdiv, Bulgaria 

j Jhtroductinn
Ihe continuously in creasin g  n e c e ss ity  o f  in d u str ia l processing o f large amounts o f  * 
f  r  r  PreS8rVed 111 fr0Zen ^ d s  at th a t, J Z Z  “ e l :>zẑ zv*::Ttrts to ra g o  18 th e  oause  ° f  * •  ^t io n  Of th -  ? ? ia s ie t s  on giv ing  a more p recise  answer o f the degree o f observa-
pending o n ^ h r atora^r SUitaM;Uty for pr0Cessing of meat preserved in frozen state de­
mand L d  oi the Z T  temperatUr0 “ *  A b i l i t y  and the initial state of meat on the one
g ic a i T o J L T  T  * eXert6d by th0 89C°ndal7 and storage on the technolo-a l p rop erties o f  so treated  meat, on the other hand.safeg g ia l and Methodp

PaPer. had1f °r  ^  °bdect t0  atud^ the in flu en ce o f the cold treatment and sto - 
p r o b le m s T h eZ T  ^  m6CT iCal pr°P ertieS  ° f  “aat *» order to  elu cidate  the above 
c r i b e H ;  l e L h T  Were T  °Ut aCCOrdlng t0  the acheme and methods des-
8ed bv 11 T  f  ^  PreVl0US rep0rt ( 1 ) - Tde experimental r e su lts  obtained and procee­d s  *5 v a r ia tlo n a l and s t a t i s t i c a l  method o f the le a s t  squares (2 ,3 ) are shown in  t d  graphs attached where the fo llow in g  symbols are adopted:
*_ Ganges a t the primary freez in g  and storage o f  

; ~ warm veal
^ * ~  c h il le d  veal

•^Changes a t the secondary freez in g  and storage o f vea l in  warm and c h ille d  s ta te  a fter ,
* 75 days o f primary storage,
i l2 0  days o f primary storage and

— a210 days of primary storage, respectively.

^ S r l rngntal Be su it  a
d , ° w . 9 oo iahlished  from the data shown ^  F ig . 1  th a t regard less o f the temperature and 
ce 0Q la l i 8 ta te  ° f  meat> the f e e z in g  process i t s e l f  exerted a r e la t iv e ly  s lig h t  in flu en -  

! in it ia l  e la S tlC lty  ° f  m6at* s im ila r ly , ir re sp ec tiv e  o f the storage temperature and the 
111 d o z  8 ° f  “ °at th* ChangSa 0 f th0 e la s t i c i t y  o f vea l during i t s  subsequent storage 
d a  at °Q S ta t° W8re a ^ S ie -fy p e  by character and dynamics. And while some s lig h t  d ifferen ­
t l y  o f  “  °US dmperaturea could be observed in  the beginning o f  the storage, the unifor­
m s  o f Chang08 Wa8 0 le ar l7  expressed a fte r  the 3rd and the 4th month sin ce the begin- 
*age 8 Storage* 0n the whole, t i l l  the 3rd-4th month sin ce the beginning o f the sto -
the etc ^  ° f  th0 ValUes ° f  the e ia s t l c i t y  o f vea l occurred and then regard less of
waa g j .J 669 temperature a gradual increase o f the la t t e r  sta rted . However, th is  increase  
° f  - 10o a a lly  in te n s if ie d  with the decrease o f the storage temperature within temperatures 

° ~30° ° ‘ At the same time the ohanges o f the e la s t i c i t y  o f the storage o f meat
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at -4O°0 were s l ig h t .
The data fo r  the p la s t ic  s o l id ity  o f the muscle t is su e  given in  F ig. 2 show that in  the 
whole the values o f the said  index were s l ig h t ly  influenced by the storage temperature as 
w ell as by the the sta te  o f meat and the d u rab ility  of storage. In th is  instance, a fter  
certa in  h e s ita t io n s  in  the beginning of storage an appearance of some equalization  of the 
values which started  to  show a trend toward decreasing was pointed out. In general in  th is  
case with in creasin g the storage temperature a trend toward decreasing the extent of chan­
ges was revealed while i t  was most markedly expressed at -40°0 .
Out o f the in d ices ch a ra c ter is tic  o f the stru ctu ral and mechanical p rop erties, a c lea r ly  
marked d ifferen ce  between the influence o f the storage temperature on the values of the in­
dex determined was ou tlin ed  in  case o f tenderness a fte r  Grau on ly. The changes at -10°C 
can be d istin gu ish ed  on the one hand, and these at the r e s t  o f the temperatures o f storage 
on the other hand. At freez in g  up to  -10°C, regard less o f  the in i t i a l  s ta te  o f meat the 
tenderness was improved (the index values in crea sed ). During the subsequent storage t i l l  
the 210th day an authentic worsening of the tenderness occurred and then the la t t e r  re­
vealed  no changes t i l l  the end o f storage. At the re s t  o f the temperatures the freezin g  
process i t s e l f  was accompanied by worsening the tenderness as i t  was b etter  observed with 
warm meat than with c h il le d  one. At the subsequent storage some h es ita t io n s  were noted 
which disappeared t i l l  the 4th month sin ce the beginning of the storage a fte r  that a re­
ten tio n  with warm meat was observed w hile in  case o f c h il le d  meat some improvement of 
the tenderness occurred. With the exception o f warm meat preserved at -40°C, the tender­
n ess remained worse than the in i t i a l  one in  a l l  the other ca ses .
In gen era liza tion  i t  could be assumed that ir re sp ec tiv e  o f the f in a l  storage temperature 
and the i n i t i a l  s ta te  o f meat, the freez in g  process i t s e l f  exerted a comparatively s lig h t  
in flu en ce on the stru ctu ral and mechanical p rop erties o f meat.
At the subsequent storage o f meat, irresp ec tiv e  o f the temperature at which i t  was carried  
out, some changes o f the stru ctu ral and mechanical p rop erties in  b ila te r a l d irectio n  occur' 
red. I t  i s  ch a ra c te r is tic  that they were lim ited  within the f i r s t  3-5 months of storage. 
The furth er storage was not marked by so a c tiv e  changes. I t  should be noted that the va­
lu e s  o f the in d ices  ch a ra c te r is tic  of the stru ctu ral and mechanical p rop erties in  th is  pe­
riod  regard less o f whether a trend toward decreasing or in creasin g was shown, remained 
w ith in  the l im its  o f  the i n i t i a l  ones or c lo se  to  them.
As fa r  as the in flu en ce o f the various storage temperatures on the stru ctu ral and mechani' 
c a l p rop erties o f frozen meat was concerned, the r e su lts  obtained showed that except for  
the storage at -10°C the other storage conditions exerted almost the same influence on
the said  p ro p erties .
A c h a r a c te r is tic  feature was th a t the va lues revealing the changes o f the e la s t ic i t y  of 
c h il le d  meat remained lower than these fo r  warm meat at a l l  the temperature conditions of 
storage except fo r  -30°C where they were sim ilar  with these for  warm meat.
The in flu en ce o f secondary freez in g  and storage on the techn olog ica l prop erties o f veal 
frozen in  warm s ta te  was esta b lish ed  by comparing the values o f the in d ices accepted for  
the two kinds o f cold  treatm ent. That i s  why graphs Nos 1, 2 and 3 show the data p lo tted  

! in  p a r a lle l  about the relevan t in d ices  in  case o f primary freez in g  and storage o f warm 
vea l and th ese  o f i t s  secondary freez in g  a fte r  75» 120 and 210 days of primary storage a»«* 
subsequent secondary storage fo r  150 days.
The general a n a lysis  o f  the stru ctu ral and mechanical p roperties given in  F igs. Nos 1, 2 
and 3 shows at f i r s t  th a t the re freez in g  process i t s e l f  exerted though a small influence
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which was authentic with r e la tio n  to  the values o f the eastabliahed in d ices in  a number of 
oases. This in flu en ce was more markedly expressed at the secondary freezin g  o f meat in  
b® i n i t i a l  stage of primary storage (75 and 120 days) and e s se n tia lly  more s l ig h t ly  shown 

in  the la te r  stages o f  storage o f meat in  frozen s ta te . This p ecu lia r ity  was noted at a l l  
the storage temperatures studied .
At studying the Influence o f  the storage d u rab ility  o f  rofrozen meat on i t a  structural and 
Mechanical p rop erties i t  was esta b lish ed  that in  sp ite  o f some more d e f in ite  d eviations  
isnch as the e la s t i c i t y  index at -20«C and 75 days o f primary storage given in  F ig . 1 ) , 

changes o f the in d ices  c h a ra c ter is tic  o f the said  p rop erties maintained the character 
and the dynamics o f  the changes determined at examining the in flu en ce o f the primary 
freezin g  and storage on the same p rop erties based on the absence o f a s im ila r ity  o f  the de­
v ia tio n s  at the secondary freez in g  as compared with the data fo r  the primary storage o f  

rozen meat. I t  could be noted that the d ev ia tion s o f the values o f  the estab lish ed  in d ices  
w«re more important at re freez in g  and subsequent storage achieved in  the i n i t i a l  period o f  
Primary storage.
Tv» ̂ e experimental r e s u lts  obtained at the secondary freez in g  o f veal frozen in  c h il le d  s ta -  

« showed th a t the changes o f the va lu es o f  the in d ices  ch a ra cter istic  o f the structural 
^dd mechanical p rop erties o f  refrozen meat follow ed the curve revealing  the same changes 

°ase o f prim arily frozen meat to o . In t h is  in stan ce, by contrast with the already con- 
dered case o f freez in g  and storage o f warm v ea l, no d ifferen ces in  the value o f the de­

v ia tio n s  depending on the moment o f secondary freez in g  as w ell as on the d u rab ility  o f  
e secondary storage were observed 
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