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g Warden die mikro=- und ultrastrukturellen Veranderungen untersucht, die im Kalbfleisch
" Selner Hitzebehandlung (Braten und Schmoren), Gefriertrocknung und Rehydratation
iftreten. Die eingetretenen Veranderungen, die keine wesentlichen Abweichungen in der
1kro_ und Ultrastruktur des Kalbfleisches nach der Hitzebehandlung und nach der Re-
hydratation des gefriergetrockneten Fleisches aufweilsen, werden erorterte

5y hitzebehandelte, portionierte und gefriergetrocknete Fleisch besitzt eine hohe Re~-
atationsgeschwindigkeit. Es wird die Frage uber die Gefriertrocknung von portionier-

te
% Fleischwaren vom Type des Schinkens, Filets u.a. diskutierte

Mo
o 2
\\\“§E£ESEB£§1 and ultrastructural changes in cooked and freeze-dried meat
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lcro

8t StTucturay and ultrastructural changes were studied in veal upon cooking (roasting and

ewl
ng) freeze-drying and rehydration. A demonstration and discussion is presented of the

Chap
af S *hat show no substantial differences in the microstructure and ultrastructure of veal
te

er
Co cOOking and the rehydration of the freeze-dried meat.

Gus * POrtioned and freeze-dried meat has a high rate of rehydration. The problem is dis-
Seg

i frEBze-drying portioned meat products such as hams, loins, rolls, etc.
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Modifications micro- et ultrastructurales dans la viande lyophilisée aprés un traitement

thermigue

N. NESTOROV, P. VELINOV et I. LAZAROVA
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On a étudié les modifications micro- et ultrastructurales de la viande de veau pendantla
traitement thermique(rdtissage et mijotage), la lyophilisation et la réhydratation. 08 °
examiné les changements qui n'avaient pas manifesté de différences essentielles dans 18
micro- et ultrastructure de la viande de veau aprés le traitement thermique et la réby®
ratation de la vignde lyophilisée.

Aprés son traitement thermique, la viande portionnde et lyophilisée présentait une Vitﬂf
de réhydratation élevée. On a discutd le probléme de la lyophilisation des produits Gaﬂﬁ

portionnés du type du jambon, des filets, etce..
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MUKDOCTDYKTYPHHE W YABTPACTDYKTYDHHE M3MECHEHMS B MACE TEIJIO0BoH 00paco TR U cydnmugg!ﬂb/

CYmKHY

H. HECTOPOB, II. BEIWHOB, M. JIABAPOBA

HHcTuTyT uscHO# npounmnesrocTH, Codus, Boarapus

/

HccnezoBaHN MUKPOCTDYKTYDHHE M yOBTpacTPYKTypPHHE W3MEHEHWA, HACTynammue B Tenmtase MP¥ /
mnoBo#t oCpacoTke (3aneKaHud W TYWEHUM), CyOnuMauuoHHOR cymKe M noBTopHOH rnnpawauﬂuoﬂo
38HH W paccMOTDEHH HACTYNMBUME U3MCHEHHA, KOTODPHE HE OCHAPYXMBADT CYIlEC TBEHHHX paanﬂqﬂﬁau
MHKDOCTDYKTYPE M YABTPAcCTPYKType TENATHHH HOCNe TENNOBOH 00pacoTkW ¥ mocae nopropHOH o
TaUMM MAcA CYOCIAMMAIMOHHOR cymkd. /
Msco, nozBepruyToit Temnoso#f oCpadoTke, NOPLUCHUPOBAHAD M CYONMMALWOHHOE cymke, oonaﬂae’,
COKOM CKOpPOCTHD MOBTOPHOA rMzpaTanud. PaccMaTpUBaeTCs BOIPOC O CyOIMMALMOHHOH cymKe no?

OHUPOBAHHHX MACONPOZLYKTOB THNA BETYMHH, (Puaed, pyAeTOB ¥ Ip,
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?tequ&lity of freeze-dried meat depends on a number of conditions, exerting a substantial in-
~ n?e on the organoleptical, biochemical and histological properties of meat.
aenml°r°3tructura1 and ultrastructural changes occurring.in the freeze-drying o? meat have

freezétudied by many euthors (1, 2, 6, 7, 9, 10, 11) and i% waé found that'the higher th? meat

nifiblng rate and the lower the heating plates temperature during meat drying, the more insig-
80t are the accompanying changes.

Scent Years, a considerable interest is shown in the freeze-drying of cooked meat (3, 4,

ai;tzooked and freeze-dried meat is reported to be rehydrated very quickly and to have a con-
, oy resembling the one of roast beef (4).

Qeeui:?sent investigations aimed at studying the microstructural and ultrastructural changes

iNg upon the freeze-drying of cooked meat.

E .

oy imenta

2t . .

h “tiale and Methods. Studies were carried out with veal Longissimus dorsi muscles taken 120

Oy, ’
S post mortem. Muscle pieces of defined dimensions, 20 cm long, 15 cm wide and 5 cm

thy .
%1 were roasted or stewed. After cooling, 15 mm thick portions were formed and freeze-dri-
at th

tig 3
n; x :

oy i drylng in a vacuum sublimation chamber at a residual pressure of 9.10

DroduQOlumn; heating plates temperature, +60°C; drying cycle duration, about 24 hours; dried
(o] N
Hiﬂtolt Woisture content, 083 to 1,05%.

°8ical stydies were carried out on muscle blocks, 1,5 cm x 1 cm x 1 cm, taken from raw

O e .
€ following parameters: freezing at a temperature of -50 C with natural air convec-

2 4+ 1.10"" mm mer-

m&liA S Xar cooking, and after freeze-drying and rehydration. The.samples were‘fixed %n for-
&fter' ®mbedded in paraffin and the sections prepared were dyeé with hematoxyline-eosine, and
Tibreq 81 Gieson. Electron-microscope investigations were carrleé out on samples of m“9°1?
ang PEhof mm x 0,5 mm x 0,5 mm, taken from raw meat, after cooking, and'aft?r fr?eze—drylng
feig Vdration, After fixation in 5% glutaraldehyde for 2 hours, post-fixation with OSEL?
Pcupor 2 hours, dehydration and passing through propylene oxide, an embedding wa? done into
Seey t&n ACM - Fluka, Sections prepared at a BS 490 A ultramicrotome, contrasted with uranyl

a z
® ang lead citrate were observed under a BS 613 electron-microscope.
Reg

Ults :
The &nd Discussion

Ses,e;::ing (roasting and stewing) of meat had caused clearly expressed microstructural c?an-
igg A ®r the influence of high temperature, a heat denaturation of mgscular and conmective
teq b 2r°teins had occurred. Muscular fibres had preserved their outlines, ?ut were fragmen-
tegq meEtranSVerSe splits (Fig. 1). The hystological picture of the freeze-drlfd ?nd rehydra-
Shows the same fragmentation of muscular fibres, but in some places it is more clear-

Th::tli“efl (Fig. 2).

The I\e?tr°n*microsc0pical picture of raw meat 120 h. post mortem is illustrated in Fig. 3.
‘8ks, A-disks, H-zones, Z-lines and M-lines could be seen in the figure. A swelling

Iy *™uction cou1ld be observed in mitochondris.

e, 00king of meat, as a result of the heat denaturation set in, & coagudation of myofib—

Are hi’ 8arcoplasm and sarcolemma can be observed. The sarcomeres are co&tracfed. The Z-lines

Souq ly reduced and in their places, light bands could be seen, in Wh?ch skall granules

ray, e: distinguished. M-lines are reduced as well and in their place light bands with small

C&n be geen. The thick filaments are coagulated and are transformed into a fine gra-
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Fig. 1. Longitudinal section of stewed Fig. 2. Longitudinal section of stewedtﬂ

meat. Magn. 160 x. after freeze-drying and rehy
Magn. 160 x.

§
!
Fig. 3. Longitudinal section throzfﬂ
part of a muscle fibre
meat 120 hra. post morte®
Magn. 14000 x.
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Fig. 4. Longitudinal section through a part Fig. 5. Longitudinal section through & gaﬁ
of muscle fibre from stewed meat. of muscle fibre from stewed meawagﬂ‘
Magn. 14000 x. freeze-drying and rehydrations

10000 x. ¥
nulated mass. In some places whole sarcomeres have disappeared and in their places fragmeﬂ
of them could be seen (Fig. 4). o
The electron-microscopical picture of freeze-dried and rehydrated meat in comparison Wfie
one described of cooked meat doesn't show any significant differences. In some place8s J
described changes in the places of Z-lines and M-lines are more clearly outlined (Fig'oﬁﬁ‘
Due to the effect of high temperature the sarcomere has lost its integrity and is tran®
into a fine-granulated mass (Fig. 6). wﬂ
According to data obtained by Iuyet (8), freezing and defrostation of cooked meat 40 HOtﬂdA
ge significantly the electron-microscopical picture obtained of meat cooking. He con51d2w¢'

c
that the stable-coagulated material has achieved resistance towards further structurst ‘

/
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L ng the freezing process. This statement of
uyett

Shoy

reai

S has been proved by our studies, which
» that cooked meat possesses a considerable
i Stance towards the process of freeze-drying.
=8 inevitably influences the faster rehydration g
int:i:ked freeze-dried meat. This result is of
sibiliz? to the meat industry and provides pos-
1€8 and perspectives for the alaboration
Ea:echnolOgies for the freeze-drying of cooked
Products such as hams, loins, rolls, etc.

The obt&i

% ned results confirm the studies of Hin-

er
oriérdt and Burger (1975) that freeze-dried
r oneq roasted veal gives a product, which

e i o 6 4 inal 3 o art

¥yd y ; Fig. 6. Longitudinal section through a part

Sigt s quickly and preserves well its con- % of muscle fibre from stewed meat af-
fncy before freeze-drying. ter freeze-drying and rehydration.

Magn. 14000 x.

¢
e .
CStudleB carried out show that:
% O0keq portioned meat possesses a high resistance towards freeze-drying and the micro- and
I‘B'struc‘l:ur-al changes set in during the freeze-drying are inconsiderable.

{ Cooked, portioned and freeze-dried meat has a high rate of rehydration and preserves well

conSiSteﬂcy existing before the freeze-drying.
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