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Tests were carried out to determine the influence of freezing and storage at - 1 0 °,
- 2 0  , - 3 0  G upon structural-mechanic properties of minced meats.
ior that purpose were used minced meats prepared from ohilled veal and porkl veal 1 0 0*« 
veal 40* - pork 60*, pork 100*.
It was established that freezing and storage at - 2 0°, -30°C for 6 0 - 7 0  days did not 
influence considerably the structural-mechanic properties of the tested products.

H of EINPI,tJ3S DES GEFRIERENS UND DER LAGERUNG IM GEFRORENEN ZUSTAND AUF DIE TECH- 
LOGISCHEN EIGENSCHAFTEN VON GEHACKTESFLEISCH

11 • LALOV, S .  DANTCHEV
Ho c h s c h u l e f ü r  n a h r u n g s - u n d Ge n u s s m i t t e l i n d u s t r i e
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^ ^ 2 e w M rhe?h!lO»r0-§niUhPio8iir P?8i?teliUnL dea ^ n ' 1“8888 des Gefrierens und Gehackteeflfisch 10 ' 2° ’ ~3° C auf dle 8truktu™ 8chanischen Eigenschaften von
w«ndit?e?o^i0i<Wi ^ 8JGei?ac^ 8£}elsch von ßekHhltem Rind-und Schweinefleisch ver- fl*iBch.10°* Rindfl8l80h. 40* Rindfleisch und 60* Schweinefleisch und 100* Schweine-
Ee
In einer 7!!̂ +§e8*e3'3'*, 2~S8 das GaTriaren und die Kiihllagersng bei -20° und -30°C 
8tiuktum,«-itd?uef von o0-70 Tgaen nur einen sehr unwesentlichen Einfluss auf die «rmechanischen Eigenschaften der untersuchten Produkte ausUbte.
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1 i tINFLUENCE DE LA CONGELATION ET DU STOCKAGE SUR LES PROPRIETES TECHNOLOGIQUES DE 

LA VIANDE HACHEE

M. LALOV, S . DANCHEV
In s titu t  Supérieur des Industries Alimentaires 
Plovdiv Bulgarie
Ce tr a v a il a pour but l'é tu d e  de l ’ influence de la  congélation et du stockage à une 
température de -10°, -20° et “30° sur le s  propriétés stru ctu ra les et mécaniques de 
la  viande hachée.
L’e ssa i a porté sur une viande hachée préparée de la  viande de veau et de porc 
réfrige'rée: viande de veau 100%; viande de veau 40% et viande de porc 60%; viande 
de porc 100%.
On a constaté qu’une congélation et stockage à une température de -20° et ~30°C 
pour une durée de 60-70 jours ne change pas considérablement le s  propriétés stru c­
tu ra les et mécaniques du produit examiné.

BanHHHe 8BHQpsgHB8HH3 h n o o jio a y m a ro  xpbhshhh hs TexHoJiormiecKMe CBOflCTBa ftaPma.
M.JIAJIOB b Ct.MH'IËB

BhokhM Hhcthtyt numeBOft h BKycoBOfl npoMHnmeHHocTH, r.rtaoBflHB. IIP EojirspHH,

üpoBefleHH nccji6floB8HBH no ycTSHOBJiBHHB bjihhhhh 88Mopa*HB8HHH h nocjieayninaro 
XP8H8HBH nPH -10°, -20° H -30°C Ha CTpyKTypHP—118X8HHN8CKH0 0B0ÜCTB8 $8p- 
ma.

STOft U0JIH HCII0JIB80B3HH $8pniH, npnrOTOBJIGHHH0 H8 OXB8Kfl8HHO0 T0JIRTHHU H 
CBHHHHNÎ T0HHTHH8 -  100%; CBHHHH8 -  100% H T0JIHTHH8 40% CO CBHHHHQ0 60%. 
yCT8HOBB0HO, NTO 88MOp8KHB8HH0 H CB0«y»UH0 OOXP8H0HH0 UPH -20°C H -30°C B 
T0N0HH0 60-70 cyioK H0 OKasHBaer cymacTBOHHoro bjthhhhh hs crpyKTypHO - iiexa- 
HHH0CKH0 CBO0CTB8 HCCJI0A0B8HHUX IiPOflyKTOB.
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jaHAigapa o f Freezing and Storage In Frozen State on tha Technological Properties 
Of Mlnped Meat

, o f  the Structural and Mechanical Propertlea
I
j * ^ 1  LALOV and STEFAN DANCHEF

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

fetroduc.tl nn
iiinced meat i s  a ready-to-oook food widespread in  the public ca terin g  and r e t a i l  trade 
*hich i s  b e tte r  and b e tte r  received  by the mass consumers. Previously prepared minced meat 
f a c i l i t a t e s  to  a great exten t cooking a r e la t iv e ly  large va r ie ty  o f d ish es at home.
**• e x is t in g  normative regu la tion s fo r  trad ing with minced meat in  c h il le d  s ta te  only, ren- 
4er d i f f i c u l t  the r e a liz a t io n  o f the sa id  product. An expansion o f the p o s s ib i l i t i e s  of 
trade w ith minced meat could be achieved by freez in g  and storage in  frozen s ta te . In th is  
A sp e c t , however, n e ith er  the normative papers nor the theory provide d e f in ite  in struc­
t io n s . Furthermore, without any experim entally supported th eo re tica l statements availab le  
i t  i s  the custom to  th ink  th a t freez in g  and storage in  frozen sta te  i s  undesirable and in -  
adai s 8 ib le .  And w hile the problems re la ted  to  the production, the c h a ra c ter is tic s , the cold  
treatment and storage o f minced meat o f  various kinds o f f i s h  are considerably widely co- 
v«rod by the l i te r a tu r e , th e stu d ies  d ealin g  with minced meat o f slaughter animals are re­
s t i v e l y  more rare ly  found. These stu d ies  mainly tr e a t  problems o f san itary and hygienic  
°b&raoter. A r e la t iv e ly  lim ite d  number o f papers d iscu sses  p a r tia l questions o f cold  tr e a t-  
°>*nt o f  minced meat o f  slaughter animals and stu d ies concerning the influence o f freezin g  

storage in  frozen s ta te  on the tech n o log ica l properties o f  minced meat are almost un­
a v a ila b le . The above provided a b a s is  fo r  carrying out the present stu d ies .
~ ^ g £ ial_.9nd Methods

r ^be purpose, minced meat taken from the current in d u str ia l production o f the meat pack- 
bouses, o f  three v a r ie t ie s  -  100% minced v e a l, 40% minced pork and 60% minced v ea l, and 

®lnoed pork, was used.
® Part o f  the m ateria l was put a t +4#C and preserved fo r  10 days. Studies were carried  

in  the moment o f  production on th e 2nd, 4th , 7th and 10th day since the beginning of
6 storage. Another part o f  the samples was immediately frozen up to  -1 0 ° , -20°and -30°C 

804 l « f t  fo r  preservation  a t the relevant tem peratures. Studies were achieved a fte r  freezing  
T h  1° tb , 30th, 60th and 90th  day sin ce  the beginning o f the storage in  frozen s ta te ,  

present paper show the r e s u lt s  obtained from stu d ies carried  out to  e s ta b lish  the in -  
9Qc® o f  the freez in g  and storage in  frozen s ta te  on the stru ctu ral and mechanical pro- 

k in ^ 68 ° f  v a r i°us b ird s o f  minced meat.
c*d meat i s  a complex d ispersed  system having protein  substances, water and l ip id s  as 

"T® c°mponents. According to, the c la s s i f ic a t io n  o f Rebinder, by i t s  structure and rheolo- 
P rop erties minced meat i s  assigned to  the group o f the coagulation tix o tro p ic  bodies 

th  Cil ^  maxked by a r e la t iv e ly  a l l a i t  adhesive force between the p a r t ic le s . Depending on 
qu an tita tive  r a t io  o f  the components as w ell as on th e ir  c o llo id  and physical con- 
°11» minced meat proves to  be e ith er  a so l id  or a liq u id . These p e c u lia r it ie s  o f minced 
S a v e  th e ir  mark on the procedures which axe to  be used fo r  e sta b lish in g  i t s  stru etu -  

®rd mechanical p ro p ertie s . For the purpose, methods which have to  be dependent on



th * c o llo ld  8tate o f tUe> Protein substances and tb e ir  a b i l ity  of lin k in g  availab le water 
are to  be applied . In th is  in stan ce, the fo llow in g  methods: tenderness a fte r  Grau and 
stru ctu ral s o l id ity  proved to  be most su ita b le . The experimental r e su lts  obtained and pro-

! 0eased by methods of the mathematical s t a t i s t i c s  are given in  the form o f graphs. Experimental R esults
The data in  F ig . 1 show that the tenderness o f  various kinds o f minced meat changed sim i­
la r ly  during the storage at +2» to  +4°C. I t  i s  ch a ra cter istic  that these changes can be divided in to  two stages:

j a) F ir s t  stage -  with d u ra b ility  t i l l  the 4th day in  a l l  ca ses . In th is  instance, a lower- 
I lng of the tenderness was observed to  the 2nd-4th day and then the tenderness was restored  

in  a l l  the cases except fo r  minced vea l to  the i n i t i a l  one or s l ig h t ly  over i t .  
b) Second stage which started  from the 4th day and continued t i l l  the end o f the storage 

' c h a ra c ter is tic  o f a slow increase o f the tenderness in  a l l  the ca ses . In the said  respect 
I the same character was shown by the data for the stru ctu ral s o l id ity  (F ig . 2) -  the in i-  
I t i a l  stru ctu ral s o l id ity  and th a t a fte r  the fourth day was higher than that for  minced veal 

and low est for  the minced pork. Two stages o f the changes were a lso  observed for  the said  
index: in ten siv e  changes during the f i r s t  one -  in  the beginning the values o f the index 
decreased with minced vea l and increased with minced pork so that t i l l  the 2nd day the va­
lu es  o f the index fo r  the three kinds o f minsed meat almost f e l l  in  l in e  and then again 
moved apart t i l l  the 4th day. A fter t h is  period the values obtained maintained at one le v e l 
t i l l  the ?th day and gradually began to  decrease t i l l  the 10th day. In general, the dopen- 

j dence o f the changes on the storage d u rab ility  of various kinds of minced meat was id e n t i-  
j oa l fo r  tbe tw0 in d ices c h a ra c ter is tic  o f the stru ctu ral and mechanical changes -  tender- 
I n ess a f te r  Grau and stru ctu ral s o l id it y .

The experimental r e su lts  given in  F ig . 4 show that regard less o f the freez in g  temperature 
l freez in g  process i t s e l f  was accompanied by an authentic decrease of the structural so­

l i d i t y  o f minced v e a l. At the subsequent storage o f minced meat in  frozen s ta te  i t  i s  cha- 
j r a c te r is t ic  that Irresp ective  o f the temperature, t l i l  about the 30th  day some aceelera-  
j ted  in crease o f the stru ctu ra l s o l id ity  was observed which exceeded the in i t i a l  one at -10° 

and -20°C and reached the in i t i a l  ones at -30°0 . The subsequent storage at -10°C was ac­
companied by a gradual increase o f the stru ctu ral s o l id ity  while at -20° and -30°G i t  can 
be assumed that some reten tio n  o f the stru ctu ral s o l id ity  reached t i l l  the 30th  day occur­
red which la s te d  t i l l  the 60th day and then followed by a quick Increase o f the la t t e r  
t i l l  the 90 day while the f in a l  values exceeded theae obtained at -10°C. In case o f the a«' 
cond index -  tenderness a fte r  Grau -  the freez in g  process i t s e l f  exerted no influence on 
the va lu es determined as the d ev ia tion s obtained were within the confidence in terva l (F ig. 
3 ) . Then, however, some lowering o f the tenderness occurred at the three temperatures 

j which was most marked at -10°0 and equivalent at the other two temperatures. In the case  
of the preceding index as w ell as in  t h is  in stan ce, the subsequent storage was accompanied 
by an improvement o f the tenderness at -20° and -30°C while t i l l  the 30th day o f storage 

| i t  reached the i n i t i a l  va lues and maintained at th is  le v e l  t i l l  the 60th day and then i t  
| began again to  show a slow lowering t i l l  the end o f storage. At the same tim e, in  th is  

instance too , the changes of the index at -10°C d lfferred  from these obtained at the other 
temperatures i . e .  a fte r  the lowering o f the tenderness occurred t i l l  the 13th day the va­
lu e s  maintained at t h is  le v e l  and ju st a fte r  the 30th  day began to  increase in  order to  

j reach the i n i t i a l  q u an tities  by the 60th day o f storage.
I The experimental r e su lts  obtained for  the stru ctu ral s o l id ity  o f minced pork during i t s  
j freez in g  and storage at -1 0 ° , -20° and -30°C are given in Fig. 6. The data show that
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tbe freezing process its e lf , regardle,j of the temperature, «as accompanied by aom. authen­
t ic  increase of the structural eolidi y  which was within 25-30% of the in it ia l value.

subsequent storage of minced port in frozen state was accompanied by some decrease fo l­
lowed by an increase of the structure so lid ity. In general, i t  could be assumed that t i l l  
about the 50th day since the beginnlj g of the storage the values of the structural solid i­
ty maintained about the level reached after the freezing and then they authentically inc- 
£©aaed t i l l  tho and of the storage*
la the case of the index of tenderness after Grau (Fig. 5), the freezing process itse lf  
exerted a alight influence while the storage t i l l  the 15th-30th day was accompanied by so- I 
me improvement by 20% of the tenderness at -20« and -30®C. The storage after the 30th day, 
lo a ll  oases, was accompanied by a lowering of the tenderness while the values were reduced 
by some 20- 22% under the in it ia l ones.

b̂e experimental results obtained for the changes of the structural and mechanical proper­
ties during the freezing and storage of mixed minced meat (40% veal and 60% pork) are gi­
ven in Fig. 8 (structural solidity) and in Fig. 7 (tenderness after Grau). These data show 
that in a ll  cases the freezing process was accompanied by lowering of the structural and 
mechanical properties (by some 20% of the in it ia l values of the indices). In the case of 
the structural solid ity i t  could be then assumed that a gradual increase of the values of 
the index occurred by the end of the storage up to -30»C followed by a more accelerated 
increase of the said ones t i l l  the 60th day at - 10« and - 20«0 and then some decrease ap­
peared at these temporatures. After an in it ia l lowering of the tenderness during freezing, 
at the subsequent storage of frozen mixed minced meat at - 10°0 a slow worsening of the la t-  
ter gradually occurred t i l l  the end of the storage. During the storage of the same minced 
®aat at - 20° and - 30*0 , in the period of 15-30  days some restoration of the tenderness oc- 
nurred without reaching the in it ia l values while after that i t  maintained practically at 
Qa® level t i l l  the end of the storage.

conclusion, from the point of view of the structural and mechanical properties i t  should 
be assumed that!

Tb* temperatures (-10®, - 20« and - 30«0) used for freezing and cold storage exert an iden­
tica l Influence on the structural and mechanical properties of mixed minced meat.

The freezing prooess its e lf  as well as the subsequent storage of minced meat in frozen 
"tat# exert an influence on the structural and mechanical properties of minced meat. How- 
*T#r, the stated changes are marked by a deviation from the in it ia l values of the order of 
15-30%.
therefore, taking into consideration the character and the quantity of the deviations from 
the values of the indices characteristic of the structural and mechanical properties of 
tti*ed minced meat in comparison with their in it ia l values i t  can be assumed that its  
fl,®ezing and storage in frozen state is  quite admissible in the course of 90 days.

7.2
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