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Technological and histochemical methods for the determination cf protein-fat emulsions sta-

bility in meat products

N. TYUTYUNDZHIEV, P. VELINOV, Z. TSANEVA

Meat Technology Research Institute, Sofia, Bulgaria

Some protein-fat emulsions on the basis of unconventional, vegetable or milk proteln addi-
tives are discussed. The formulae for ohtaining stable emulsions were determined. The re-
Sults were confirmed by histochemical studies. The work made complex technological and his-
tochemical determinations of the stability of protein~fat emulsions in some perishable smok-~
8d-and-cooked sausages.
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= Wurden einige Eiweiss-Fett-Emulsionen auf Basis niohtkonventioneller Pflansen- und
"ilohniveilnndditiv. untersucht. Debei wurden die Formeln zur Erhaltung von stabilen

I““hitmon bestimmt. Die Ergebnisse wurden durch histologisch-chemische Untersuchungen
bestitigt, ga wurden komplette technologische und histologisch—chemische Bestimmungen

ub.
°F dle Btabilitat der Eiweiss-Pett-Emulsionen in einigen Brihwurstarten festgelegt.
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On examine certaines &mulsions protéine-graisse 4 base d'additifs non traditionnels de pro
téines vbgbtales et laitidres. On determine les formules d’obtention d'émulsions stables.
Les résultats sont confirmés avec des recherchés détaillées hiatﬁ—chimiquoa. On fait des
déterminations complexes technologiques et histo-chimiques concernant la stabilité des

&mulsions protéine-graisse dans certains saucissons cui ta-fumés de courte durée.

TeXHONOTWYECKHe W I'MCTOXMMUYGCKUC METOZH QlIpejleIHUA CT40WJIBLHOCTY 06 KO BO-XUPUBHX 3MYJb-
CUN B MACHHX H3ZleJMAX

H. TOTOHAXUEB, Il. BEJWUHOB, 3. LAHEBA
UucruTyT msicHo#i npomumneunnacru, Cous, boirapus

PaccMaTpUBEKNTCA HEKATOPHE GEJKOBO-KMDOBHE SMYyJBCUN HA OCHOBE HEHOHBEHUMOHANBHHX = pacTH-
TeNBHHX W MOJNOYHHX - GOJNKOBHX N068BOK. OnpeieleHH QOPMYNH [0Ny4YeHUA CTAGUABHHX BMYIBCHH.
PeaynsTaTH MOATBEPXASHH TMCTOXNMAUECKAMA WOCIEACBAHWAMM, B pacoTe CAENAHN KOMIJIGKCHHE T6-
XHOJIOTMYECKA® ¥ I'UCTOXWUMAUECKMEe QipelelicHHA CTEGUNBHOCTH GellKoBO-XWPOBHX BMYNABCMH B HOKO-
TOPHX CKOPONOPTAWMXCA BAPEHO-KONUEHHX KouGacax.
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In the production of some groups of meat products it became a practice to use stable
Protein~fat emulsions of the noncenventional type. This is impelled by many factors
but attention should be given to the following:

= the nature of the animal breeding and the different conditions of the first technological
Processes in the treatment of meat.

= the frozen and defrosted meat, the physical - chemical and microbiological changes and
reasons for the formation of a new structure.

= quantity and quality chnages in the colloid properties of muscle proteins, loosing their
Possibilities to swell and a decreased emulgation capability.

= use of fat meats,low quality meat materials and others.

The role and types of the different protein additives for the emulsioms is of a special
importance for the quality of the emulsions, the quantity of emulgated fat to smn unit of
Protein and their stability.

The industrial methods in meat production show us that many factors lead to the unstabi-
Uty of the protein-fat emulsions during the thermal treatment and produce losses of
Product,amounting to 2 = ke

During the last fifteen years were published about 160 research results, using model
8ystems, industrial and production schomes, biophysical and histochemical methods, which'
®lucidate to the research workers the mechanism of the protein-fat emulsions, but at the

| Bame time there are a number of problems tied to the stability of the protein emulsions

%hich are etill obscure.

 Maverial ang metnodics

The studies were made in laboratory as well as in production environment, using sodium
%&8einate PRB as protein additive, hard back fat and different percentage relations of
hot (90°C) and cold water. Towards the end of the emulsion formation we added 2% NaCl
and 0,1% Penthasodium polyphosphate. The ready protein emulsions were used as fortifiers
and stabilizators in the production of perishable structural and nonstructural sausages.

¥or the preparatiom of the protein-fat emulsions was used a mixer "Honorex" having a
po"ibility of 2000 « 4000 r/min. The sodium caseinate was submitted before use to a comp-
lete Physico-chemical and miscrobiological analyses using the standard methods.

e Proving the most suitable technological parameters for the protein-fat emulsions, we used
the scale determining the hydrophylioc-lypolitical balsnce after the modified method of
Ql‘if-fin, the emulgation capacity after Iborich and Mitich. The stability of the emulsions
48 deternined by centrifugation on a "Jeniicky" cemtrifuge at 6000 - 8000 r/min, with
h‘atin& organolepticaly end histochemicaly.

The Weight of all sample emulsions were 200 g for the maintenance of a stable temperature
d'“uns the emulgation. The wanted weights of the protein additive, the fat and the added

| "O%er were determined after the modified method of Morison et al.,as followss

| T Weight of gaqeq

Vater (aw) = 200 - (weight of protein additive + % of added fat) )
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staining of the globules with oil red 0" has definite advantages in comparison to Sudan IV
expressed in a better staining and easiness of the method.

The eleotron microscopic studies (£ig.6) show, that the protein membranes of the fats
globules are torn and on them are noted very clemrly, the described by Borchert L.l. et al
1967, pores or openingse.

Conclusions

Using sidium caseinate NRB for protein faia emulsions, most stable emulsion is obtained

by the formulation 131536 (protein-fats-water).

The use of cold emulsions for treatment and processing of frozen meats increase the ninimum

| needs for water for obtaining good phyrical properties for the emulsions treated thermaly.

| The thermal stability decreases sharply in cold storage and increasing with 5% the added

1water,helps keep the stability of the emulsione.

The histochemical studies exhibit, that warm emulsions have better stabyility, which keeps

for 7 to 10 days at a temperature of 0 - 4°C,

,The electron microscopy confirmed the stability of thermaly treated perishable sausages

lproduoed with frozen meat.
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