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Structure and properties of the protein casings prepared by adding a collagen solution

GORBATOV, V.M., GOLOVANOVA, P.M,, TUZOVA, N.N., MAKAROVA, L.R., YAZIKOVA, G.M., *SHUKHRINA, M.N.,
** BABLOYAN, 0.0. and *** BAGROV, S.N.

The A11-Union Meat Research Institute, Moscow, USSR.

*  The "Belkosin" plant, Luga, USSR

The Central Leather Research Institgte, Moscow, USSR,
Ophthalmomicrosurgery Research Institute, Moscow, USSR.
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One of the most prospective trends in the utilization of co11agen-con§a1n1ng meat wastes, i.e. th
solubilization o? thg latter followed with sags?g§‘§$s12$ mou1dl?giz:;1ﬁaggd;:gnad:g;l;?ggdsolggggn

S i , is presented. Solubiliza on con S d 5 N
Droaigg 21;3?;3 z;ﬁzggirgizz CS. pPhys'ico-chemica1 and phys1co-mechan1ca1 properties of'caSanihg;Zh
CS added have been studied. Such casings are shown to be similar in their character1st1cst 3 ~
Produced by the conventional technology. By means of raster e1ectron.m1croscopy t:e sg:ugrgbsted
casings thus prepared has been examined and found more homogeneous, with fibres being dis
more evenly, and with the mass being more homogeneous and plastic.

Cooked Sausage qualities as influenced by addition of fungal mycelium

éé&éxATULINA, R.M., OVTCHINNIKOVA, L.P., OVSYANNIKOVA, E.N., MIKHAILOVA, M.M. SOLODOVNIKOVA, G.I. and
INA, T.v.

The Al1-Union Meat Research Institute, Moscow, USSR.
The search
pOSSibi]it
Source pej

for additional sources of
Y of using non-traditional
Ng single-cell microbial pr

protein is a most important problem at present. _Becquse of this, the
protein materials for edible purposes is of special importance, one such
oteins, including mycelial biomass.
The phy51C0-chemica1, biochemical and organoleptic characteristics of model cooked sausages as affected by
Mycelia) iomass were studied. 1-6% of it was added to the sausage formulations. The mycelial biomass
C°”t:‘1'bUted to a higher level of moisture and a Tower level of fat in the product; for example, the ad91t10n
1a 6% of the mycelial biomass to the formulation increased the moisture in the finished produc? by 4.7%. dThe
uze15 Of VFA, carbonyls and free titratable acids increased with the amount of the mycelial biomass adde >
Caused no marked changes in lactic acid and pH.
rgre than 19 mycelium clearly increased the biochemical indices, causing the deve1opment.of very poor taste and
ca??ﬁ’ not typical of meat products. 1% mycelium plus up to 3% soy isolate tended to raise acid radicals and

& NY1s compared to control samples. In this case the organoleptic scores for the test and control samples
€re close to each other.

In princ;
e Ciple, the

possibility of using a fungal mycelium as a food additive in the development of new cooked
Ysages is indicated,
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Influence of grinding method on the microstructure of cooked non-persistent sausages

*DANTCHEV, St., ** GIRARD, G.P., ***VELINOV, P. and *SCHNECKEL, V.

% Higher Institute of Food Industry, Plovdiv, Bulgaria
**  Meat Technology Research Institute, Theix 63122 Ceyrat, France
*** Meat Technology Research Institute, Sofia, Bulgaria

Two methods of preparation of the filling material were studied: 1. using grinder SM - 120 K and
2. using grinder and colloid mill KM-3.

The results from the light microscopy indicate that the first method of preparation provides unground muscle
fibres and fatty cells distributed mainly in groups. The second treatment ensures considerably finer structure
lacking solid particles of muscle fibres and fatty tissue. Fat is uniformly distributed amidst the protein mass
forming approximately equal-sized fatty globules.

Examination with an electron microscope revealed fragments of muscle fibres of intact structure resulting from
the first grinding method. The fatty globules visible had poorly shaped protein covers.

With the second method a homogeneous protein structure was observed and fatty globules with well-shaped

protein shells. The rougher microstructure of the filling mass from the first method demonstrated lower
water-holding capacity.

Application of milk-protein concentrate to the production of chicken sausage

VASSILEV, K. and KOSTOV, K.
Higher Institute of Food Flavour Industries, Plovdiv, Peop]é's Republic of Bulgaria.

The application of milk-protein concentrate from sour-cream buttermilk in the production of chicken sausages
was studied by comparing two chicken products made from a mix consisting of either (a) 70% chicken (mechanically
boned whole chicken carcasses - the control; or (b) 10% milk protein concentrate (pH 6.5, dry matter 20-23%)
added to the control. Products were made up within the mix and 30% fat, or 20% fat, 10% semi-lean pork. The
results show that the added protein concentrate had no significant effect on the water retention capacity of thé
mix, but in the filling mass the water retention capacity was improved probably due to the addition of the
other product ingredients. The stability of the emulsion increased with the addition of the protein concentraté
both in the mix and the filling mass. The added protein concentrate caused no significant change in the water
content and mineral substances, but the protein:fat ratio increased. The tryptophan:oxiprolin ratio also
increased in the test samples. There was a higher amino acid content including the essential amino acids

in the products with added protein concentrate. These results substantiate the application of milk-protein
concentrate into a chicken sausage by producing a foodstuff of higher nutritive and biological value.
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EFFECT OF ADDED SALT ON NITROGEN LOSSES DURING BEEF STEWING

METRO F

-+ GANDEMER G., LAROCHE M.
I.N.R.a

- ~ Laboratoire des Aliments d'Origine Animale, 44072 NANTES CEDEX, FRANCE

;n an effort to get information on losses during meat cooking, the nitrogen content of broth from beef stews was
lnvestigated,

4 beef pectoralis
Muscle fibers,
heated for 4 noy

profundus muscles were cut into 200 g (+ 50q) pieces measuring 10 cm in the direction of the
Pieces together with half their weight of soft or salted water (3% w/v NaCl) were canned in tins,
rs in a boiling water bath, and finally cooled at ambient temperature by air.

Kjeldahl determina
Concentration,
the same way.
TCA (ultimate ¢

tions of nitrogen were carried out on the broth, later referred to below as total nitrogen

The sediment and the supernatant resulting from centrifugation of the broth were investigated in
Subsequently, supernatants issuing from the same individual muscles were pooled, treated with
oncentration, 12.5%) for fractionation of protein and non-protein-nitrogen (NPN).

Resultsg.,

1 - Total nitrogen in the broth was about one tenth of that in the raw meat whether salt had been
added or not before cooking.

2 - Protein nitrogen accounted for 23% of total nitrogen in the broth. More soluble proteins were
found when salt was added (respectively 11% vs 9% for unsalted samples) .

3 - In any case, NPN made up more than 75% of total nitrogen. It was found that NPN could be
divided into 3 main fractions

- amino acids and dipeptides (ninhydrin method)

- polypeptides (Biuret method)

- an unknown fraction tentitatively identified as nucleotides from
gel filtration experiments and photometric studies.

These fractions made up respectively 35, 15 and 50% of NPN.

Can:
BAthazanthin for meat products colouration
» P.*, BERGER, Y.**, DROUIN-DUPRONT, C.*¥*, JACQUET, B,*x*%, PINSON, M,**x*, VENDEUVRE, J.L.*%#%

Xk Ecole Supérieure des Métiers de la Viande 75012, Paris - France
*kg E. Hoffmann-La Roche & Cie, 92521, Neuilly sur Seine - France
Fhsg CCOIE Nationale des Industries du Lait et des Viandes, 74800, La Roche sur Foron - France

F:Ztre TeChnique de la Salaison, de la Charcuterie et des Conserves de Viande, M.N.E., 75595 Paris Cédex 12
nce

Cant
clasgiﬁinthi“ (El61g) is a naturally occuring carotenoid which can also be synthetically produced. It has been
foodg ed by the joint FAO/WHO Expert Committee in Food Additives in class A and is therefore authorised in

The
to Viz;:iable application forms of canthaxanthin are water dispersible. They yield a range of colours from orange

Their possible uses in meat products have been investigated.

The
8t
producudies wer

ts were P

e undertaken in France in three different Meat Institutes. The most frequently coloured meat
SCause ip

; repared under current food technological practices. Cochineal was considered as the reference
1s widely employed in France in the meat industry.
The
Cochizioirs of the different meat products were evaluated subjectively by comparison with samples coloured with
°°10r1ma + The colours were also measured directly using a, b and L values obtained with a Gardner automatic
analYSQ:ter- The correlation of colour readings with visual judgement was good. Canthaxanthin content was
in the finished products. The stability was satisfactory.

BOth

€
°°1OUrhe formulation,

the processing conditions and the chosen forms of canthaxanthin influence the final product

Sauy
Onhsge, S38es to be cooked such as garlic sausage or french "saucisson & cuire" the shade has to be violet.
duently try

changed - als were only made with a violet form of canthaxanthin. Unfortunately, on heating, the colour

Megt Prodz zrange when part of the canthaxanthin dissolved in the fat. Canthaxanthin was not suitable in such
cts,

In Othe

Bausage

Productg

T Products teste
meat

d i.e saucisson sec, danish type salami, Frankfurter, Strasbourg sausage, chorizos, patés,
» Canthaxanthin, depending on the form chosen and addition levels, gave correct colours in these
Tocessing conditions did not adversely affect the added colour which was fairly stable.

Neoy or
Poration levels could be defined for every type of meat product studied.
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Effects of frozen storage on hamburgers containing different proportion and types of mechani-
call

Y recovered meat
——=Y recovered meat
JIMENEZ—COLMENERO, F. and GARCIA MATAMOROS, E.

Instituto del Frio, Ciudad Universitaria, Madrid - 3, Spain

The effects of frozen storage on the characteristics of hamburgers containing different
Proportions (0, 10, 20, and 30%) and types (from different source bones) of mechanically
Fe€covered pork (MRP) were studied. Analyses were performed on the hamburgers five times
during the storage period (7 months) to measure such parameters as cooking loss, shear value
Kramer shear cell), objective colour (HunterLab colourimeter) and 2-thiobarbituric acid
(TBA); Sensory evaluation of flavour and texture (scale method performed by a semitrained
bPanel of gix laboratory staff members) was also carried out.

The storage time had no significant effect (P< 0.05) on the shear value, cooking loss, or
Seénsory characteristics of the hamburgers, but it did affect their colour, in that the redness
(a) Value decreased significantly (P< 0.05) as the storage period progressed.

Alth0U8h the TBA values depended on both the source as well as on the proportion (30%) of

the MRP agdeq to the hamburgers, the oxidative rancidity rate did not attain levels detectable
by the taste panel.

IﬁE_Effggﬁ_gf_Ezgggssing method on the functional behaviour of globin protein
AuTlo, ., KANKO, S. and KIESVAARA, M.

TeChmca] Research Centre of Finland, Food Research Laboratory,
?;gggdfepresents the most valuable by-product of the slaughter-house. Blood plasma has been used as an

and g lent of sausage. However, if blood corpuscle concentrate is to find wide utilization, the strong flavour
91ob13r$ colour must be eliminated. This can be achieved through the separation of haemoglobin into haem and
effect ractions. . The methods used in isolation, concentration and drying of proteins exert a significant

Ct on the physical properties of the final product.

;gtﬁgés(xork, globin was prepared by the cold acetone method (Clegg et al., 1966) and by the CMC-precipiFation
emulsif utio et al., 1983). . CMC-treated globin was frozen, freeze-dried or spray-dried.  The solubility,

s Ying activity and stability, water-binding capacity and gel characteristics of these preparations have
examigzgpgreq. The effects of NaCl concentration and pH were also studied. The status of the proteins was
showeq < Yy 1soe1ectr3c focusing. Globin fractions made by the cold acetone method and by CMC-precipitation
qualit Similar bands in Fhe isoelectric focusing study. The solubility, water-binding capacity and emulsifying
D Y of both preparations decrea i

Biologinkuja 1, SF-02150 ESPO0, Finland

H 6.0 th pre ) sed drastically when the pH was increased towards the isoe]ectric_pgint. At
60 - g« € solubility varied from 80 - 90%, the emulsifying activity from 55 - 60%, emuslifying stability from
binding and water-binding capacity from 3.5 -4.0ml/g. The solubility, emulsifying properties and water-

the pHQGCapac1ty of the acetone-treated globin were slightly better than those of CMC-treated globin around
Method These differences were concluded to be due

S W to the higher salt-content of globin made by CMC-
Salt reduced the solubility and water-binding cap

he : acity and Ted to poorer emulsifying properties above
globPH value 6.0.  The CMC-treated globin formed a gel even at 1.5% concentration. Further drying of the

n decreased its gelation ability.
The globin

1N protein preparations are interesting because of their unusually good gelation and emulsifyin
Properties, especially in meat products, * 49 ’ ey
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The effect of protein additives on emulsion stability in meat systems

MULLINS, A., and BUCKLEY, J.

Meat Section, Department of Dairy and Food Technology, University College, Cork, Ireland.

The meat processing industry is placing more and more emphasis on the utilisation of protein
additives to provide specific functional properties in a wide range of meat products. Milk
protein isolates represent an important and valuable source of protein because of their recog-
nised nutritional, organoleptic and functional properties. The effects of adding milk protein$
to meat products both as a meat replacer and as a functional additive have been reported in the
literature.

The aim of this study was to examine the effects of some functional properties (emulsification;
viscosity and gelation) of non-meat proteins'on emulsion stability. The emulsions were made
from water, fatty tissue and a protein additive such as caseinate (high viscosity), whey prot-
ein concentrate, total milk protein or soya isolate. Emulsion stability was examined by cook-
ing, light microscopy, viscosity and gelation studies. Initial work compared sodium caseinate
emulsions made with fresh or thawed pork back fat. Both emulsions were very stable (fat
losses < 1%) even though slightly higher cooking losses occurred in the thawed pork back fat
emulsion. The results to date indicate that fresh or thawed fat does not adversely affect fat
losses in pre-formed emulsions.

Cooking losses from an emulsion also depend on other processing conditions for example, chop-
ping times, type of protein additive, and method of cooking. As chopping times increased, fat
losses and fat globule size decreased. The sodium caseinates, whey protein concentrate and
soya isolate were considered to be suitable protein additives in pasteurised and sterilised
pre-formed emulsions. The total milk protein emulsions, however, were only completely stable
when pasteurised (cooking losses < 1%), whereas cooking losses from sterilised total milk pro-
tein emulsions were as high as 10%. Frying as a cooking method proved to be a more severe
test of emulsion stability than pasteurising and sterilisingand as a result gave higher cook-
ing losses. Total milk protein emulsions were the least stable of the emulsions with frying
losses of 37%.

Results from this study show that cooking losses from emulsions are indicative of emulsion sta~
bility and can be used to determine the suitability of protein additives as emulsifiers. High
viscosity and good gelation also exert an influence on emulsion stability. Sodium caseinate
and soya isolate were considered to be the most suitable protein additives for emulsion
manufacture.

The effect of the level of hot boned pork fat on water binding capacity and fat retention in cooked sausage

EERO PUOLANNE and PEKKA TURKKI
University of Helsinki, Institute of Meat Technology, Viikki, 00710 Helsinki 71, SF-Finland
The object of this study was to test ways of using hot boned pork fat while still hot.

Hot pork fat was dissected from the ventral side of ham and kept at 30°C until used in cooked sausage within

two hours post mortem. Sausages were made from lean cold boned beef and hot boned pork fat using the laboratory
sausage method of Puolanne and Ruusunen. Sausage batter ingredients were chopped in a kitchen cutter with
large amounts of added water (300 g water with added phosphate or 142 g without added phosphate per 100 g lean
beef) to a final temperature of 20°C. The sausages were stuffed, cooked and chilled in the normal way. Water
binding capacity was determined from the difference between the weight of stuffed sausage (weight of casing
excluded) and the weight of the chilled and peeled sausage after removing the released water and jelly.
Calculations for released fat are based on the weight of fat physically separated from the cooked and chilled
sausage.

Without added phosphate the amount of bound water increased linearly as the fat level increased from 0 g to

86 g/100 g lean beef. The amount of fat released was significantly higher with 86 g of fat/100 g lean beef
than with lower levels of added fat. With added phosphate the addition of 50 g or more fat increased the water
binding capacity significantly. The amount of released fat was significantly higher with the addition of 150 9
of fat to lean beef than with lower additions.

It was shown that the addition of fat improves the water binding capacity of lean chopped beef. The amount of
fat released was slightly higher at a higher level of added fat, which has not been noted earlier with cold boné
pork fat by the same research team. It was concluded that hot-boned, hot pork fat can be used in cooked
sausage, but the possibility of a small release of fat cannot be excluded.
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The effect of inclusion of mechanically recovered chicken on the colour of a British style fresh sausage
Wring ciorae
Uring storage under simulated retail dispTay.

JOLLEY, P.D., ALLISON, G.B., SAVAGE, A.W.J., MACDOUGALL, D.B. and J.W. MOORE*

QFRC Meat Research Institute, Langford, Bristol, BS18 7DY, UK
+ Lucas and Co., Bristol

Fresh sausages were produced to a typical UK receipe with three levels of mechanically recovered meat (MRM) from
Chicken and their colour stability under simulated retail display assessed. Each formulation was designed to
Produce sausages with identical apparent meat contents and lean to fat ratios, and to satisfy existing UK
"egulations.  The control sausage (0% MRM) contained 25% belly pork and 25% pork head meat, and MRM was sub-
Stituted for the more expensive meat (belly pork) at 6 and 18% (nominal). Fresh MRM was used as soon as
Possible after separation and freezing, and after a further 6 weeks and 7 months storage at -18°C.

Sausa

1 Jes were overwrapped, eight to a pack, and held at 5°C either in the dark or on a wire tray below
uor

escent tubes (Natural) which gave an area with a maximum light intensity of 1200 and a minimum of 800 Lux.
anges in colour saturation, hue angle, and lightness were monitored over a 7 day display period and the
reflectance spectra measured at the start and end of display.

In the experiment incorporating fresh MRM the sausages at the beginning of storage had noticegb]y different
aPpearance with saturation values of 14.4, 15.1 and 16.2 units for 0%, 6% and 18% MRM respectively. On the
S1xth day of display all sausages had a saturation of about 12.6 units. These changes imply increased rates
of fading with increasing substitution with MRM.  The sausages produced following the six week storage of MRM
ad simijap values to each other, and the patterns of change with display time were also similar. At the end
months storage of the MRM the sausages again differed markedly, but now those without MRM were more

Saturated (14,5 units) than those with either 6% MRM (12.3 units) or 18% MRM (13.3 units). The degree of

S? Uration of the control sausage fell more during display (i.e. the sausages faded faster) than those with MRM

though the relative positions of the three treatments remained the same. A comparison of'a1! resultg suggests
;?2ﬁ the rate of fading depends on the degree of colour saturation of the sausage at the beginning of display and
0

ush this will in turn depend in part on the level and oxidative state of the MRM used no additional

dcceleration of fading arises from the use of MRM.

Ctempt at determining the criteria of the dietetic system for meat products
IMacay, 4,

Research and Development Centre, Meat Industry Trust General Management, Bratislava, Czechoslovakia
lge dietEtic system in Czechoslovakia consists of 13 kinds of diets. Each of them determines which are the
strms of diseases improved by the respective diet, and it generally supplies the names of the respective food-
cr?ffs_and the requirements for their culinary preparation. The diet does not determine, however, the actual
teria of the food-stuff composition.
;?tthe Present studies an assessment of the Czechoslovak dietetic system and determiqation of actual requiremgnts
pr ; "egard to meat products were dealt with. The requirements were set from the point of view of organoleptic
0 erties, chemical composition, energetic value and other criteria of nutrition.
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The chemical composition and vitamin content of meat products for children of various age groups

KARMYSHOVA, L.F., ILYUKHINA, V.P., BABURINA, M.I., USTINOVA, A.V., *STEPANOVA, E.N. and GRIGORYEVA, M.P.

The A11-Union Meat Research Institute, Moscow, USSR
*The Institute of Nutrition of the USSR AMS, Moscow, USSR

The chemical composition of meat products for children of various age groups has been studied. The levels

of the basic components (moisture, fat, protein, ash, carbohydrates), nitrogenous extractives and
vitamins (thiamin, riboflavin, niacin, folacin, vitamins Bg and E) have been found in infant canned meats,
in ready-to-cook products and "Children's" sausages for pre-school and school feeding programs.

The chemical indices under study were found to meet the required standards. Ready-to-cook meats and
"Children's" sausages contain a relatively high amount of B-group vitamins, especially of thiamin, due to
pork incorporation. Canned meats are characterized with a lower level of vitamins, this being due to their

losses during pre-cooking and autoclaving.

Predicting quality increase of commercially prepared meat products

SAVTCHENKO, A.F., GUBANOV, I.V. AND *MIZERRTSKY, N.N.

The Al11-Union Meat Research Institute, Moscow, USSR.
*The Moscow Technological Institute of Meat & Dairy Industries, Moscow, USSR.

On the basis of the methods os statistical and mathematical analysis, the data on the average daily consumptiol
of food products in the USSR in grams per capita are given. It is found that the consumption of vegetables,
fruit, meat, poultry, fish, milk products and sugar is increasing, whilst that of bread products is decreasing-

The calculation formulae for probable annual increase of population and the corresponding annual energy consump”
tion and annual meat production in slaughter weight are developed on the basis of the method of mathematical
modelling. The relationships of these parameters with time are given in the form of:

where: iy

- an unknown quantity

- an original value of the quantity

- time constanta

- period of calculation (0 - 25 years)

Proceeding from the saturation of several classes of meat industry technological subsystems with theoretical,
experimental, designing and implemntating developments the level of quality increase of the products of each
technological subsystem class is predicted. On the basis of the theory of balanced man's nutrition and the
proposed model of quality parameter of meat production processes the calculation of formulae for the supposed
level of the annual meat production and energy consumption at the present rate of the world population increaseé
determination are obtained. It is shown that the efficiency of meat production can be significantly increased
with product quality improvement. The probable prediction of meat products quality improvement by several

classes of the branch up to the year 2000 is given.
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A high biological value of meat products for babies

TIMOSHTCHUK, I.I., DENSISENKO, V.Sa, SHAPOSHNIKOVA, T.M. and USTINOVA, A.V.

I?ﬁ Ukrainién Meat and Dairy Research Institute, Kiev, USSR
€ Al1-Union Meat Research Institute, Moscow, USSR

;2? newly developed baby-sausages, viz, a meat paste, Detskaya Slivotchnaya and Shkolnaya cooked sausages,

" {gtka and Krepysh sausages, have a high nutritional value, their protein/fat ratio being reasonably balanced.

ik €se products the levels of salt and sodium chloride are Towered, the content of spices is limited. Raw
(beef and pork) constitute 80-90% of the total formulation, only freshly killed or freshly chilled meat is

;?ﬁd; raw mi]k additives are 2 - 4% of the formulation. Decoloured powdered blood is a source of essential
erals. 01 is included into the formulations to enrich them with polyunsaturated fatty acids.

T ;
he above-mentioned baby-sausages are manufactured on the available sausage equipment,

S
OYbean curg as a meat substitute

ABOU €L g1, wom.

Fooq Science Department, Faculty of Agriculture, Zagazig University, Zagazig, Egypt
?eat Substitutes have received special interest in order to overcome the relatively low meat production, mainly
in eVE]Oping countries. Soybean_prodgcts have played a major role for many centuries as a source of protein
Conthg diet of millions of people in A§1a (Hong and Jackson, 1974). Also it has been reported that soybeans
ar tain g high percentage of protein with a good balance of amino acids (Smith and Circle, 1972). Soybeans

e 9enerally used in some diets. Wel et al. (1973) prepared nutritious canned pork and soybeans.

The ob
Samp)
Were
Wepe
Prote

Jective of this work was to study some properties of fried soybean curd comparable to meat. Soybean curd
€S were prepared from "Wane variety" soybean.  Soybean milk was prepared according to Hwa (1967). Curds
Prepared either by inoculating the milk with a starter culture or by addition of lactic acid. The curds
then cut into small pieces and fried in heated butter. Resultant samples were analysed for moisture, fat,
n and ash contents. Also the samples were scored for flavour, body and texture, colour and appearance.
§§§u1ts.indicated that fried soybean_curd produced by both p(ocedures had Tower protein and fat contents than
ang figures for protein and fat being 10.6 and 5.3 respectively in curd processed by using starter and 7.8

-3 in curd prepared by using lactic acid. Corresponding values for meat were 20 and 13% respectively.
Ige fried soybean samples were characterized by a flat flavour comparable to meat; however the body and
Xture as well as the colour of the curds produced by both treatments were acceptable.
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