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Influence of re-freezing and storage on the technological properties of meat,

de Change of Structural and Mechanical Properties of Veal.

St.DANTCHEV, M.LALOV,
Higher Institute of the food industry, Plovdiv,Bulgaris,

The present smeries of reports shows the complete experimental results obtained during
the investigation of the influence of re-freezing and storage on the technological pro-
bPerties of meat., This was caused by the great interest taken by specialists of wvarious
Countries in the summary report on the said problem that we submitted to the XXIIIrd
European Congress of meat research workers which was held in I977 in Moscow.

Thig report deals with the changes of the structural and mecﬁanical properties of veal
during its primary and secondary freezing at -IOO, -200,'-300 and -40°C,

M'L0ngissimus dorsi obtained from carcasses of calves in warm and chilled state wes used
for the study.

For the characterization of the changes of the structural and mechanical properties the
Values of the following indices: elasticity, structural solidity, plastic solidity and
tendernem after Grau were established.

IS’ER EINFLUSS VON WIEDERHOLTEM GEPRIEKEN UND LAGERN AUP DIE TECHNOLOGISCHEN EIGEN-
CHAPTEN voN PrEISCH

L. verﬁnderungen der strukturmechanischen Eigenschaften von Kalbfleisch

Sz, DANTCHEV, M. LALOV
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tglg:; Vorliegenden Reihe von Verdffentlichungen werden die vollstiéndligen experimen-

Gefri Resultate vorgestellt, die beli der Untersuchung des Einflusses von wiederholtem
Dag 1°r°n und Lagern auf die technologischen Eigenschaften von Fleisch erhalten wurden.
8ege 8% eine Folge des grossen Interessen von Spezialisten aus verschiedenen Léndern
EupgRiber des von uns gehaltenen kurzen Vortrages zu dieser Frage auf dem XXIII.
In dgaiachen Kongress der Wissenschaftler der Fleischindustrie im Jahre 1977 in Moskau.
8¢k, rgﬂer Verdffentlichung werden die Verénderungen der struktur-mechanischen Eigeg-
‘208 fn gon Kalbf%aisch bei seinen erstmaligen und wiederholten Gefrieren bei =10 ’
Zup Jpe20 und =40°C betrachtet.
gek §t°r9“¢hung wurde m.Longissimus dorsi verwendet, erhalten von noch warmen und
Megp, - ren Kédlberschlachtkdrpern. Zum Charakterisieren der Verénderungen der struktur-
Elagggiachen Eigenaschaften wurden die Werte fiir folgende Kenngrdssen bestimmt:

z1tat, Strukturfestigkeit, plastische Festigkeit und Zartheit nach Grau.
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INFLUENCE DE LA DEUXIEME CONGELATION ET STOCKAGE SUR IES PROPHIéTES TECHNOLOGIQUES
DE LA VIANDE

I. Changements des propriétés structurales et méchaniques de 1la viande de veau
St: DANTCHEV, M. LALOV

INSTITUT SUPéRIEUR DES INDUSTRIES ALIMENTAIRES
PLOVDIV BULGARIA

La présente series de rapports montre les résultats expérimentaux complets obtenus
par 1’étude de 1’influence de la deuxieme congélation et stockage sur les propriétés
technologiques de la viande. Cela est prov0qu§ par le grand 1nt§ret_montré par les
spécialistes de différents pays pour le rapport concis sur ce probleme que nous avons
présenté aun XXIII® Congrés européen des chercheurs en viande qui s’est tenu a Moscou
en 1977.

Ce rapport examine les changements des progriétée structurales et méchaniques de 13
viagde deoveau dusant ga premiere et deuxiéme congélation a une tempdrature de ~107,
=20, ~30" et ~40°C.

L'expérimentation a porté sur m.Longissimus dorsi des jeunes taureau au moment de
1’abattage, a 1°état frais et réfrigéré.

Pour la caractéristique des changements des propriétés structurales et méchaniques on
a déterminé les valeurs des indices suivants:élasticité, solidité structural, solidité
plastique et tendreté d’aprés Grau.

BausEMe NMOBTOPHOI'0 BSaMODAXMBAHMA ¥ COXPaHEHWA HA TEXHOJOI'MYECKNWe CBoHcTBA MACA.

I, 'sMEHOHWA CTDPYKTYPHO-MEXSHUUBCKUX CBOHCTB TENgTMHH,
. CT,IAHYEB m M,JIATOB

Bucmui#t mHCTMTYT o numeBo# ¥ BKycoBO# npomuminerHocTH, I'.llM0BAUB - HP Boarapmsi.

B HacTOAmMEOM LUKIE WCCAeZ0OBAHMA OyAYT NMpeICTABNOHH NOJNHHE BHCIIEPUMEHTANLHHE DEB8YIhTaTHs
MOJNYYOHHHE IIPW KCCISZOBAHWM BIWFAHMA NOBTOPHOI0 BaAMODaXVWBAHWA ¥ COXPAHEHWR HE TOXHONO~
IUY6CKNEe CBoftcTBAa MACA, DT0 BHSBAHO NPOABIGHHHM OONBUNM WHTEDECOM OT CNEIW8IHeTOB pas”
HHX CTPaH K NMpeACTABIOHHOMY Hamy 0COOCMEHHOMY ZOKI8ZY IO STOMY BOMPOCY.HA COCTOABMWEMCH
B Mockre XXIII Esponefickom KoHrpecce PA8GOTHWKOB MACHOA NMDOMHMISHHOGTH.

B sTOM COOCHEHMN PacCMaTPYBADTCA WSMEHEHMA CTPYKTYDHO-MEX8HWUEGCKHX CBOMCTB TENATHHH
npy 66 MepBUYHOM ¥ TMOBTOPHOM 8a8MODAaXWBAHWM ¥ COXpaHeHuu npu -10. =20, =30 u -40%,

Ing ucclieoBaHMit MCNMOMBS0BAHH NPOOH 0T MyCKyXNa longissimus dorsi

MOIy4aeMHe OT Tyl ABYXTOAWYHHX TeJNAT B TENNOM W OXJNSKAOHHOM COCTOSHWM.

JlnA XapaKTepPUCTUKN MSMEHOHMH CTDYKTypPHO-MEX8HMUECKMWX CBoiicTB ompezenany crofikocTu cné~
ZyouMx Toxasarenefis sAACTHYHOCTH, CTPYKTYDPHAA NPOYHOCTH, MABCTUIECKASA MPOYHOCTH, HOK~
HoCcTh mo I'pay.
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Influence of Refreezing and Storage on the Technological Properties of Meat
I. Changes of the Structural and Mechanical Properties of Veal

. STEFAN DANCHEV and MONI LALOV

| Higher Institute of Pood and Flavour Industries, Plovdiv, Bulgaria

|
|

1
| Introduction
{ The continuously increasing necessity of industrial processing of large amounts of meat

;frozen and preserved in frogzen state with varied kinds at that, many of which require

‘Pending on the storage temperature and durability and the initial state of meat on the one
| hand, ang of the influence exerted by the secondary freezing and storage on the technolo-~
iGic&l properties of so treated meat, on the other hand,

;Eaterial and Methodg

| The present paper had for an object to study the influence of the cold treatment and sto-
‘Pase on the structural and mechsnical properties of meat in order to elucidate the above
fPrOblema. The studies were carried out with veal according to the scheme and methods des~
‘cribed at length in our previous report (1). The experimental results obtained and proces-
! 8ed by the variational and statistical method of the least squares (2,3) are shown in

the 8raphs attached where the following symbols are adopted:

A, Changes at the primary freezing and storage of

fS=————: warm veal

‘™= = e. chilled veal

Changes at the secondary freezing and storage of veal in warm and chilled state after:

ﬁ:::::fﬁ 75 days of primary storage,

|

L]

b —~—— 2120 days of primary storage and

|

o

|

|

!

!

| A~ 2210 days of primary storage, respectively.,
[

\

;Ei"iL_I Srimental Results

! i Can be established from the data shown .n Fig. 1 that regardless of the temperature and
§:h° initigy state of meat, the freezing process itself exerted a relatively slight influen-
|.% on the elagticity of meat. Similarly, irrespective of the storage temperature and the
finitiﬂl state of meat the changes of the elasticity of veal during its subsequent storage
fin fr°2°n state were single-type by character and dynamics. And while some slight differen-
icon at various temperatures could be observed in the beginning of the storage, the unifor-
;mity of the changes was clearly expressed after the 3rd and the 4th month since the begin-
5nin8 °f the storage. On the whole, till the 3rd-4th month since the beginning of the sto-
!:::e & minimum of the values of the elasticity of veal occurred and then regardless of
;Waa et°r588 temperature a gradual increase of the latter started., However, this increase

‘ gI"E"dut!tlly intensified with the decrease of the storage temperature within temperatures

~10° %o =30°C, At the same time the ehanges of the elasticity of the storage of meat
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at =40°C were slight.

The data for the plastic solidity of the muscle tissue given in Fig. 2 show that in the
whole the values of the said index were slightly influenced by the storage temperature as
well as by the the state of meat and the durability of storage. In this instance, after
certain hesitations 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 this
cage with increasing the storage temperature a trend toward decreasing the extent of chan-
ges was revealed while it was most markedly expressed at —40°C.

Out of the indices characteristic of the structural and mechanical properties, a clearly
marked difference between the influence of the atorage temperature on the values of the in-
dex determined was outlined in case of tenderness after Grau only. The changes at -10°C
can be distinguished on the one hand, and these at the rest of the temperatures of storage
on the other hand. At freezing up to -10°C, regardless of the initial state of meat the
tenderness was improved (the index values increased). During the subsequent storage till
the 210th day an authentic worsening of the tenderness occurred and then the latter re-
vealed no changes till the end of storage. At the rest of the temperatures the freezing
procesgs itself was accompanied by worsening the tenderness as it was better observed with
warm meat than with chilled one. At the subsequent storage some hesitations were noted
which disappeared till the 4th month since the beginning of the storage after that a re-
tention with warm meat was observed while in case of chilled meat some improvement of

| the tenderness occurred. With the exception of warm meat preserved at —40°C, the tender-

negs remained worse than the initial one in all the other cases.

In generalization it could be assumed that irrespective of the final storage temperaturse
and the initial state of meat, the freezing process itself exerted a comparatively slight
influence on the structural and mechanical properties of meat.

| At the subsequent storage of meat, irrespective of the temperature at which it was carried

out, some changes of the structural and mechanical properties in bilateral direction occur~

i reds It 1s characteristic that they were limited within the first 3-5 months of storage.
| The further storage was not marked by so active changes. It should be noted that the va-
| lues of the indices characteristic of the structural and mechanical properties in this pe~

riod regardless of whether a trend toward decreasing or increasing was shown, remained
within the limits of the initial ones or close to them.

As far ags the influence of the various storage temperatures on the structural and mechani-
cal properties of frozen meat was concerned, the results obtained showed that except for
the storage at -10°C the other storage conditions exerted almost the same influence on
the saild properties.

A characteristic feature was that the values reyealing the changes of the elasticity of
chilled meat remained lower than these for warm meat at all the temperature conditions of
storage except for -30°C where they were similar with these for warm meat.

The influence of secondary freezing and storage on the technological properties of veal
frozen in warm state was established by comparing the values of the indices accepted for
the two kinds of cold treatment. That is why graphs Nos 1, 2 and 3 show the data plotted
in parallel about the relevant indices in case of primary freezing and storage of warm
veal and these of its secondary freezing after 75, 120 and 210 days of primary storage and
subsequent secondary storage for 150 days.

The general analysis of the structural and mechanical properties given in Figs. Nos 1, 2
and 3 shows at first that the refreezing process itself exerted though a small influence
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wWhich was authentic with relation to the values of the eastablished indices in a number of
Cases. This influence was more markedly expressed at the secondary freezing of meat in

the initial stage of primary storage (75 and 120 days) and essentially more slightly shown
in the later stages of storage of meat in frozen state. This peculiarity was noted at all
' the storage temperatures studied.

At studying the influence of the storage durability of refrogzen meat on its structural and
Dechanical properties it was established that in spite of some more definite deviations

 (such ag the elagticity index at -20°C and 75 days of primary storage given in Fig. 1),

the changes of the indices characteristic of the said properties maintained the character

8nd the dynamics of the changes determined at examining the influence of the primary

freezing and storage on the same properties based on the absence of a similarity of the de-

Viations at the secondary freezing as compared with the data for the primary storage of

frozen meat. It could be noted that the deviations of the values of the established indices

Were more importent at refreezing and subsequent storage achieved in the initial period of

Primary storage.

The eXperimental results obtained at the secondary freezing of veal frozen in chilled sta-

¥ showed that the changes of the values of the indices characteristic of the structural

| 80d mechanical properties of refrozen meat followed the curve revealing the same changes

' in Case of primarily frozen meat too. In this instance, by contrast with the e;ready con-

| 8ldereq case of freezing and storage of warm veal, no differences in the value of the de-

' Viationg depending on the moment of secondary freezing as well as on the durability of

 the Secondary storage were observed
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