KONGRESS-

DOKUMENTATION

)

ENSCHAFTLICHE BEITRAGE

ROCEEDINGS

: = AT
2 ' i

(7 —

KT/ X A m. A ;_-\\.“ \v\\\\
s 4
~

AN

SN\V4Y
ﬁ“
7

—

~ <
>

=N

A\

=

Z
—

§
3%%%“ : ¥ R\

A=
PoE R CANS. %
o | g

{

A
v

v

&

/A

st s

=
A

==
; -

\\W\
> (7

,\,w

ROPAISCHER FLEISCHFORSCHER-KONGRESS
NDESREPpUBLIK DEUTSCHLAND, KULMBACH

By
By

4q.—- 8. September II 978







KONGRESS-
DOKUMENTATION

WISSENSCHAFTLICHE BEITRAGE
PROCEEDINGS

III

2 4. Europaischer Fleischforscherkongre($
Kulmbach 1978

Zusammengestellt von
K. O. Honikel
Bundesanstalt fiir Fleischforschung
Kulmbach, Bundesrepublik Deutschland







Contents

PQDE[\ No

10

11

H: 2. SYMPOSIUM
UTILIZATION OF BLOOD FOR HUMAN CONSUMPTION

The Utilization of Blood and other Proteins in
Meat Products
A.-M. Hermansson

Utilization of Blood, Bloodplasma and Blood-
serum as Human Food
K. Tandler, A. Stiebing

Simulated Meat Fibres from Blood Plasma Proteins
R.A. Lawrie

Utilization of Blood in Comminuted Meat Products
J. Wismer-Pedersen

H: SLAUGHTER BY=-PRODUCTS

Decolourization of Slaughter Blood by Partial
Enzymatic Hydrolysis
V. Hald-Christensen

Utilization of Blood from Slaughter Houses
M.N. Moorjani, N.P. Dani, EeBoelndara,
S. Rajalakshmi

The Use of Slaughter Animals' Blood in the
Production of a Whole Milk Replacer

V.M. Gorbatov, S.G. Liberman, M.L. Faivishevsky,
Yu.F. Zayas, L.A. Podsoblyayeva

Plant for Bleaching of Blood and Production of
Blood Emulsions
K. Nonnemann

Factors Influencing the Denaturation and Gelling

of Bovine Plasma Proteins
K. Fretheim

The Food Value of Animal By-produgts apd.Plapt
Proteins and the Prospects of their Utilization

in Canned Meats Production B s
E.F. Oreshkin, E.G. Bobrikova, TeA+ Khritimina,

A.E. Shirotchenko

A Study into the Process of Bone Defatting by
Applying Low-frequency Vibrations and Mechanical
Mixing

G.E. Limonov, I.I. Mamedov, A.L: Snitsar




Paper No
e
He' o 163
J i
J 2
g 3
J 4
J 5
dJ 6
J 7
J 8
9 9

Contents

A Study into the Method of Convection Drying
Used in the Production of Animal Feedstuffs
V.N. Rodin, A.I. Snitsar, M.A. Kotov,

B.P. Filipenko

Blood Utilization in Foods
V.M. Gorbatow, L.K. Zyrina

J: NUTRITIONAL VALUE OF MEAT AND MEAT PRODUCTS
ANIMAL FAT

Determination of the Meat Content and Nutrition
Value of Foods by High Performance Liquid
Chromatography

G.R. Skurray, P.A. Baumgartner

Modification of Biological Value of Meat
Protein Substitutes
W. Uchman

Influence of &-tocopherol (Vitamin E) on the
Storage Stability of Pork and Bacon
J. Buckley, J.F. Connolly

Quality of Pork Meat and Fat with Increased
Levels of Polyunsaturated Fatty Acids
J.Hs Houbeny ' B.iKrel

Phospholipid Content in M. Longissimus Dorsi of
Hogs and Influence of Different Procedures of
Mechanical and Heat Treatments on Phospholipid
Changes

V. Djordjevié, F. Bu¥ar, I. Djujié, N. Radovié

The Effect of Cooking Time on Sensory Rancidity
of Frozen Pork Fat
B. Zlender

Investigation of Thermophysical Characteristics
of Lard
L.K. Nikolayev

Oxidizing, Hydrolitic and Microstructural Fat
Changes after Thermal Treatment in Superhigh-
frequency Electromagnetic Field

T.Z. Deniskina, A.I. Yasureva, V.N. Pismenskaya:
I.A. Rogov, Z.Z., Tinyakov, A.I. Zharinov

The Quality and Food Value of Pork Products
Smoked Conventionally or with a Liquid Smoke
N.N. Krylova, L.F. Karmyshova, A.A. Balaboukh,
V.T. Kolesnikova, R.I. Khlamova, L.I. Solovyovéds
A.N. Petrakova




Contents

Papef No

10

11

A Study into the Food Value of the Meat of the
Kirgiz Fine-wool Sheep
Yu.F. Zayas, B.M. Beckouliyeva

The Biological Value of Animal Food Products and
the Express-methods of its Determination
N.G. Belenky

K: CURING, FOOD ADDITIVES

On the Bacterial Levels in Pickles for Canned Hams
P. Zeuthen

The Effect of Nitrate, Nitrite and a Starter
Culture on the Growth of Yersinia Enterocolitica
in Dry Sausage

M. Raevuori, E. Nurmi, P. Hill

The Influence of Mechanical Effects during Meat
Curing upon the Structure of Ready-to-cook and
Finished Products

A.A. Belousov, V.I. Roshtchoupkin, A.S. Bolshakov,
A.G. Zabashta, V.G. Boreskov, R.M. Ibragimov

The Influence of Certain Technological Factors on
the Formation of Aromatic Components 1n Cured
Cooked Horse Meat Products

A.S. Bolshakov, I.V. Bryanskaya, V.V. Dragina,
I.J. Grigorieva, A.G. Zabashta

The influence of Mechanical Effects upon thg
Mechanism of Brine Distribution in Meat during
Curing

A.S. Bolshakov, A.P. Frolov, A.G. Zabashta,

V.G. Boreskov, V.I. Roshtchoupkin, Yu.A. Kiselyov,
A.A. Belousov

The Bacteriology of Bacon Curing Brines from
Multi-needle Injection Machines
G.A. Gardner, J. Patton

Influence of the Addition of Textured qu Proteins
on Some Physico—Chemical and Organoleptic

Properties of Dry Sausages i
P. Modié, Z. Trumié, M. Polié, L. Turubatovit

A Study of the Emulsifying Behaviour of Three
Food Proteins
E. Tornberg




Contents

Paper No
K 9
Kae
N
K17
L 1
15 2
= 3
E 4
L 5
L 6
I i

Possibility of the Application of Aroma in Meat
Products
M. Polié, Z. Trumié, P. Modié

The Production of Semi-prepared Beef Meats
Using Protein Additives

N.N. Shishkina, L.F. Kanykina, L.K. Zyrina,
M.M. Tchirikova

Influence of Proteins Concentrates on Organo-
leptic and Chemical Indices and on the Biolo-
gical Value of Poultry Meat Canned Food

V. Gonockij, L. Seredenko, N. Rostrosa

Production of Hematoporphyrin Cobalt Complex
and its Application as a Colour-developing
Substance in Sausage Products Manufacture

P.E. Pavlovsky, G.A. Fyedorova, N.P. Muravyeva

L: RESIDUES
CHEMICAL ANALYSIS OF MEAT AND MEAT PRODUCTS

Contribution to the Protein Determination in
Meat Products
R. Lasztity, D. Torley, R. Orsi

Characterization of Proteins in Muscles and
Internal Organs of Beef and Pork with the Help
of the SDS Polyacrylamide Gel Electrophoresis
K. Hofmann

The Determination of Thioethers in Canned Meats
A.P. Martchenko

A Study of the Composition of Cured Meat, Raw and
Cooked (Kasseler and Kaiserfleisch)
R.-M. Binzel, R. Hadlok, W. Hosper

Chemical Characteristics of Mechanically Separate
Tissue from Pork Shoulders and Hams
J. van Hoof, B. Wallays

A Polarographic Method for Determining Lead and
Cadmium in Meat and Meat Products
I.A. Shumkova, I.N. Karpova

Transfer of Organochlorine Pesticides from Feed
into Muscle Tissue and Body Fat of Young Beef
Steers

K. Vreman, L.G.M.Th. Tuinstra, L.J. Poortvliet




ttmtents

"per o
& 5
o
L 10
£
L1
A
SO
AR
B 4
s

Examination of Organochlorine Pesticide
Residues in Beef Tissues
V. Vi¥acki, J. Ra¥eta, A. Spirit

Use of Electronic Data Processing (IDP) for the
Evaluation of Residue Analysis: Heavy Metals

as an Example

E.H.fF. Schmidt

Resorption, Distribution and Elimination of Arsenic
(As) by Slaughter Pigs Fed vith Arsanalic Acid (ASS)
W. Kreuzer, K. Suren

Detection of Steroid Residues in Meat and Urine
of Slaughter Animals
R. Verbeke

Using Specific Gravity for Determining Fat and
Water Content of Chopped Meat
I. Hansson, K. Darelius

W: REDUCTION OF NITRITE AND NITRATE ADDITION TO
MEATS

The Effect of Adding Reduced Amounts of Nitrate
and Nitrite on the Properties of Dry Sausage
E. Puolanne

Potassium Sorbate - An Alternative to Nitrite
in Meat Products
L. Leistner, Z. Bem, H. Hechelmann

Immunological Effects of the Organism Due to

Nitrite Metabolism
T.F. Chirkina, R-D.D. Bodiev, T.A. Korosteleva

Study on Azotic Oxide Binding and Nitrosamine
Formation
A. Frouin, J. Bazile, M. Joannes

Recommendations for the Reduction of Nitrite
and Nitrate in Meat Products
A. Mirna




Contents

Paper No
W 10
W 11
W 12
W 13
W 14

W: ANIMAL FAT: PRODUCTION, TECHNOLOGY AND VALUE

Comparison of Parameters of Fatty Tissue of
Different Species of Animals
S chon

Lard Quality after Feeding some Waste Fats
1. singe

Fat Emulsification in Finely Comminuted
Sausage; A Model System
J. Sehut, F,M.W. Visser, F. Brouver

Note on Recent Advances in Ultrasonic
Scanning of Animals
C.M. Miles

Animal Fat: Production and Utilization
V.M. Gorbatov, A.I. Snitsar




H

2. SYMPOSIUM

DIE VERWENDUNG VON BLUT IN NAHRUNGSMITTELN

UTILIZATION OF BLOOD FOR HUMAN CONSUMPTION
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D, ;
\iiyg£ﬂgﬂggﬂg_xgn Blut und anderen Proteinen in Fleischprodukten

A
M. HERMANSSON

~ Schwedisches Lebensmittelinstitut, Fack, S-400 23 Géteborg, Schweden

mverhéltnis zu der schwedischen Gesamtproduktion von Blut wird ein grosser Prozentsatz flir den mensch-
{ehen Verbraych verwendet. Ausser der Verwendung von Vollblut in traditionellen Produkten wie Blut-

puuing und Blutwurst gebraucht man das Plasma - nass oder trocken - in Fleischprodukten. In der schwe-
EchEH FleiSChindustm‘e verbraucht man etwa 6500 Tonnen nasses Plasma pro Jahr. Wie auch andere Proteine
3 SDJaproteine und Kaseinate werden Plasmaproteine als funktionelle Ingredienzen benutzt. Auch wenn
iy Yleselbe Qualit#t des Endproduktes durch verschiedene Ingredienzen erreichen kann, kdnnen sie ge-

re . . .o .
s Funktionen in dem Fleischsystem haben. Die Funktion der Blutproteine im Verhdltnis zu den

Fy
Mkt 2 ; inate wird deshalb besprochen
tonen anderer Proteinsysteme wie Sojaproteine, Molkeproteine und Kaseina P
Werd
en,

® Utiys )
Uization of blood and other proteins in meat products

A

HermanSSOn
SIK e

he Swedish Food Institute, Fack, S-400 23 Goteborg, Sweden
In

; I"Slaticm to the total production of blood a high percentage is used for human consumption in Sweden.
:art Prom the use of whole blood in traditional products like blood pudding and blood sausage the plasma
:]WEt o dry form is used in meat products. When calculated as wet plasma about 6500 ton per year is
:8d ! e Swedish meat industry. Similar to other proteins such as soy proteins and caseinates plasma
a;feins are used as a functional ingridient. Although the same quality of the final product can be
bl;ﬁved Y Various ingridients they may have different functions in the meat system. The functions of
% DrOteins will therefore be discussed in relation to the functions of other protein systems such as
oy proteins

» Whey proteins, and caseinate.
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L'utilisation du sang et des autres protéines dans les produits d'alimentation

A.-M. HERMANSSON

SIK - Institut Suédois d'Alimentation

En relation avec la production totale de sang, un grand pourcentage est utilisé pour la consommation €"
Sudde. Mise & part l'utilisation du sang entier pour les produits traditionells tels que le boudin et
certains puddings, le plasma séché ou non est utilisé dans les produits d'alimentation. 6500 tonnes de
plasma non séché sont utilisées, par an, en Sudde, dans 1'industri alimentaire. De méme que les autres
protéines telles que les protéines et les caéines de soja, les produits du plasma sont utilisés comme

ingrédients fonctionells. Alors que la méme qualité d'un produit final peut étre atteinte par des
ingrédients variés, ceux-ci peuvent avoir des fonctions bien différentes dans le systeme d'alimentatio”

C'est pourquoi la fonction de ces protéines du sang sera discutée en relation avec les fonctions des

autres syst®mes de protéines du petit-leit et les caséines.

[IlpyMeHeHHue NpPOTEHHOB KPOBHU U JPYT'UX NPOTHHOB IJIA HU3TOBJIEHUA MACHBEIX NPOOYKTOB

A-M. Hermansson

SIK - Svenska Livsmedelsinstitutet, Fack, S-400 23 Gdteborg, Sweden

3HAUMTEMBHHI MPOUEHT OT Ob6me# yipodyxnuuy KPOBH HIET B WBELHH Ha ynarpebrneHe e

7
W3 KOMIIOHEHTOB IMHmEBHX IIPOAYKTOB. IIOMHMO yrnoTpeGeHHs BCEH KPOBH IJIA 1/1:«aroq‘oxanezrn/mTpa;I

cy¥
IDONYKTOB, TAaKMX KaK KoJ6aca M COCHKH, YNOTPE6maeTcs MjasMy Kak BO BJIAXHOM Tak H B

BUIEe [UIA HM3TOTOBJIEHUSA MICHHX NPOAYKTOB. COTIJlaCHO OPHEHTHPOBOYHEIM nogcyeTam, mBencKa MAC
NPOMBIIJIEHHOCTH YINOTPe6asgeT OkKono 650 TOHH BJIAXHOH IUIASMH B ron. Iomo6HO OpPYT'UM npoTeHHaM
TakUM KaK COeBHe NPOTEeHHH M Ka3eWHaTH, yrnopebifeTcsa milasMa Kak OyHKUHOHAaNbHHH MHFPenﬂe
XOTd OOMHAKOBE KauecTa KOHEUYHOI'O NMPOoOyKTa MOI'YT OHTHAOCTUTI'HYTH MNPH NOMOMH paananHX
HHIDEeOUeHTOB, ONHAKO MX (YHKUHMM B NUUEBOH CHUCTEME MOT'YT OHTb Pa3JIMYHH.

p¥

CrnemoBaTensHo, 6yOyT OYHKUHM NMPOTEHH KPOBH pPacCMaTMBATHCA B OTHOMEHHH K GyHKLUAM npy™

NMPOTEUHOBHX CUCTEeM, TaKHX KaK COeBHe IMPOTEHHH, CHBOPOTHHE INPOTEHHH M Ka3€eHHH.
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he .
ru”ctioﬂ of blood proteins and other proteins in meat products

A\\ M
* HERMANSSON

Sk
= The Swedish Food Institute, Fack, S-400 23 Goteborg, Sweden

Intr

P DdUCtion

otes : : :

fqtel” ingredients are chosen for use in meat products partly because of their functional properties. Apart
N : : <

b M the commonly used milk and soy proteins, blood protein is an interesting alternative and frequently used

Y th
© Swedish meat industry in the form of blood plasma.

g g .
ty Mual yge of blood in food is about 10 000 tons in Sweden. About 3 000 tons/year are used directly in

a | i . .
o ;htlunal products like blood pudding and blood sausage. The rest is separated into plasma and a red blood
e .
Concentrate. When the blood has been refrigerated and transported to a blood protein plant, the plasma
CRTN

Bl Makes up about 55% or ca 3 900 tons/year, and the blood cell concentrate 45% or 3 100 tons/year. The
Sma

is used in meat products either frozen or dried.

Py

ot ) : ;

tuob:f the red blood cell concentrate is dried and used as an alternative to fresh blood. It is also possible
ain

0
i fract
QUSSEd in

a decolorized protein hydrolysate (1) or a decolorized globin product (2) (3) from the red blood
ion., As neither of these are in commercial use as functional ingridients only plasma will be dis-
this paper.

1 » & . . . . t L
dy dlScuSSion of functional ingredients can be rather confusing because it is possible to obtain meat pro
Ctg

tig Mith exactly the same fat and water binding properties from proteins with completely different func-
5 i i f ecial ingre-
Uig 3 Properties (4). It is therefore important to know the functional property(ies) of a speci g
nt o
that contributes to the final structure of the finished food product.
The

andaim of thig paper is to compare the water binding properties of plasma proteins Zit: mi;klandaiZi EZ:Zj;ns
Willz Show how these proteins contribute to the final structure of a mo?el meat pzo ?cttcs zaz ZP e g
Pregs ¢ iscussed in this paper. Too little is still known on how emulsion cbarac ?rls i : ,c i3
Properties of meat products (3) (5). Of the proteins discussed caseinate is oftenfuset.eUPTCli y
Dmtie of its emulsifying properties. Variations in processing conditions will affect the tuhcslozzsein:tes
By FR protein product (6) (7). In spite of this, the differences between_pla?ma proteins, :
y DrOteins’ soy protein isolates, and texturates are so big that some generalization can be made.

M

tep;
w
Pr
DtEi . . .
L : i s this study. The conversion factor
E\\\\\\EEEE§232322§; The following protein preparations have been U ed in y

X g ; ‘ -
*25 hag been used to calculate the protein content from N-analysis, if not otherwise stated.

s i et lasma rotein content
8,55 ~~==<JUCts . Ultrafiltrated frozen plasma (UFF), protein content 11.8%; frozen p s P

§ ; c
Prute-praydrled plasma powder (SPP), proteint content 67%.
in &
%, Kavlinge, Sweden.

All plasma products were obtained from Ellco

~~~~~ isolates. A soy protein isolate produced under mild conditions in pilot plant scale (SPI), pro-

Purina 500 E from Ralston Purina,

" content g7
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Textured soy protein. VMRI (Nabisco), protein content 51%.

Caseinates. Sodium caseinate (DMV) spraybland, protein content 88% (N x 6.38); EM 6 sodium caseinate

o
in ¢
Whey protein concentrate§: Ultrafiltrated spray dried WPC produced on pilot plant scale: WPC-1, Pfote o

. ce
tent 48%; WPC-2, protein content 62%; WPC-3, protein content 51%. Gelfriltrated, spray dried WPC Produ

pilot plant scale: WPC-4, protein content 71%.

X I
Model meat system. A meat batter was made where the meat was replaced by various amounts of prot81n5' hs

. ~ogreP
all systems the water content was kept constant at 60% and the fat content at 22%. In this paper mlcrogHaﬁ

are shown containing 6% Purina 500 E, 6% soy protein texturate, and 2% blood protein or 30% wet plasma:

frozen plasma was added instead of ice water.

Methods
The methods for functional characterization have been described elsewhere, solubility (8), viscosity

(6)s

swelling (9), and gelation (9).

: mods”
The structure of the meat systems was evaluated by a technique previously used by Schut (10), sllghtly

fied as described below.

in
The meat sample was fixed in 3% glutaraldehyde for at least 15 hours. Small pieces were then frozen ¥ Jer?

: des

liquid nitrogen and sectioned at -30°C to a thickness of 10 /um. Sections mounted on microscope slide v
1 : p

first treated with Van Giesons stain for 7 min; which stained the protein yellow and connective tlssuedthe
The sample was washed with ethyleneglycol and counterstained with Sudan Black for 12 min. which stain®

fat blue. Excess of color was washed with ethyleneglycol.

Results and discussion

Functional properties of unheated systems

rope
Plasma can be used in a wet or dry form. If dried the drying process has an effect on the functiOnal P

y - : , A ar
ties. During drying the protein can be partly denatured and aggregated. When severe drying condition® =

-

. . g n
used the protein will be completely denatured and loses important functional properties. The dryind e iD”
tions are important for properties such as solubility and gelling. If mild conditions are used the S°

: , . ing
is high and independent of pH as can be seen from Table 1. Denaturation and/or aggregation during dry? iM'

m
cause a decrease in solubility which is most pronounced in the isoelectric region. In our experimer‘ts
mum solubility was obtained around pH 5. Delaney et al, (11) observed minimum solubility around pH 81

g6
. . . UCtu
Similar solubility behaviour can be expected from simple protein systems without complex quaternary stfre’
such as whey proteins. Table 2 shows the solubility at three different pH of whey protein conceﬂtrate 4

pared under different conditions. The isoelectric region of whey proteins is around pH 4.5.

5010’
The more complex soy proteins and caseinates have a stronger pH dependent solubility. In Figure 1 the

bility of SPP as a function of pH can be compared with the that of sodium caseinate and Promine-D-

. . H
Plasma protein can thus be said to have a high solubility throughout the whole pH range. At neutral p'
. . el

around 7, the addition of salt up to 1.0 M will have little influence on the solubility of plasma Prot £he

L . 1 10
In the isocelectric region around pH 5 the solubility can be expected to increase somewhat and at pH i

isoelectric region the solubility can be expected to decrease (3) (8) (11).
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Pla
SMa products have low viscosity and poor swelling ability as compared to caseinates and soy protein iso-

ate :
y S as can be seen in Table 3. Whey protein concentrates and plasma protein products are similar also in
18 . sy
1 Tespect, The viscosity and swelling ability is dependent on processing conditions to some extent.
ag 3 . .
™8 - SPP and WPC-4 had lower solubility than plasma - UFF and WPC-2 due to aggregation during processing.

A
N be seen from Table 3, even if the data are poor, plasma - SPP and WPC-4 had higher swelling abilities

an
Plasma UFF - and WPC-2.

The
Swelli”g of plasma proteins, WPC and caseinate is different in character to the swelling of the com-

eI‘Q' - A
: lal Soy protein isolates. To soy protein isolates the swellling is restricted by interparticular forces

ndt

the e particle structure is resistant to several hours”swelling.
£5 d h S

i st step in a solvation process and the particle structure is quickly destroyed. This is illustrated

In the case of the other group swelling is

n Fs
i
dUres 3 and 4. The particle diameters before swelling were 50 - 100 Jum.

B di . .
. “Afferences discussed in functional properties are important for the behaviour of the protein products

a < x
Meat system. To summarize, the functional properties of unheated plasma proteins in the pH range 5 - 7

C . o

b haracterized by high solubility, low viscosity, and poor swelling ability. The same holds true for whey
&j ; 1 : e,

N concentrates. Caseinate is characterized by high solubility and high viscosity. Soy protein isolates

Ve
gehEFally lower solubilities, high viscosity, and high swelling ability.
fi g
“nctiona) properties of plasma means that when a plasma product is added to a meat system the viscosity

will
Yecreage or remain unchanged depending on the amount of plasma added and the composition of the meat

Syst,
em, ’ : . :
in As the protein is highly soluble it will not be possible to identify any particles from the plasma
e
i) Meat system. On the other hand if a soy protein isolate is added one would expect to see swelled par-

es s
Meat batn the meat system.
ters where part of the meat protein was replaced by plasma protein,
re 5 shows a reference without any

soy protein isolate (Purina 500 E),

ex g I
ag tureq soy protein, were investigated in a light microscope. Figu

deg
Proteins, Figure6 shows a batter which contains 3 % wet plasma or 2% plasma protein. It is not possible

Yiddani
ntify any plasma particles and the batter looks much more smeary than the reference batter.

Shows a batter which contains 6% soy protein isolate (Purina 500 E). The presence of swelled par-

S : :
%xtur 9Te easily identified. Another type of soy protein product frequently used by the meat industry is

e d .
Water d SO0y protein. By texturization a structure is obtained which contributes to the texture and can hold

O Some extent, Textured proteins are easy to identify by microscopy as seen in Figure 8, which shows

atte '
A T Coﬂtaining 6% textured soy protein. In all these model systems meat was replaced by protein products
e f
at and water content were kept constant.
fap
tinn only unheated systems have been discussed.

0t ) h ; .
he waterbinding properties. Caseinate contributes by its high viscosity.

Before heat treatment plasma proteins make no contribu-
Vise Soy proteins contribute by
Dsit
Y and swelling properties.

Fy
ncti
Ong
\\\\‘\\J;E£geggggg§,of heated systems

The

I‘eal ? .
fop FunctiOn of plasma proteins with regard to water binding is their excellent gelling properties.
After heat treatment plasma proteins

Be-

Oy ::; treatment whey and plasma proteins have similar properties.
WD”<13 ®lastic gels at relatively low concentrations. Whey proteins can also form gels but the gel net-
pmkeinsmuch Coarser than that of plasma proteins and water is easily pressed

e farm gels at protein concentrations of 4 - 5% whereas protein concentrations of 7 - 8% are necessary

to gel by heat treatment.

out of the gel structure. Plasma

8% e
© form from whey or soy proteins. Caseinate lacks the ability




H1:6

The gel strength of plasma protein gels is dependent on several parameters such as protein and salt Concmﬂw
tion, pH, temperature, time of heating, and the prehistory of the protein. The importance of some of the®
parameters is shown in Table 4. Gel strength was measured by two methods. Both are crude and can only gi*
relatively measures.

material

The following criteria for gel formation have been made. Brookfield values should exceed 1000 and the in
oté

should resist penetration. It can be seen that heating at 75°C was necessary for gels to form at 4% pr

concentration. At all concentration levels salt had a positivie effect on gel strength.

Similar data for a soy protein isolate and a whey protein concentrate are given in Table 5. Salt has 2 pgl5
tive effect on the gel strength of whey proteins. A positive salt effect on the gel strength of DfOteln 4

al
is what one generally expects. However, salt has a very special effect on the gelation of soy protelns

the gel strength decreases by salt addition (13) (14).

poted”

The temperature necessary for gel formation of plasma proteins is in the range 70 - 75°C depending o P o
rd

concentration, prehistory of the protein, and salt concentration. This is a very critical temperature
ha

for meat products that are usually cooked at 70°C. If plasma is used as a functional ingredient car® 2
£l

be taken so that the required heat treatment is obtained for gelation to occur. If not, plasma will ne

nis’
tribute to water binding properties. Also soy proteins have good gel properties but the gelation mech?

] hed
is different from that of plasma proteins and soy proteins contribute to the water binding also w1thOut

treatment (13).

geil®
After heat treatment of the model sausages it is more difficult to identify the presence of plasma Pro ygwm
and soy protein isolate under the light microscope. Figure 9 - 12 give some examples. In all the meat

the structure has been somewhat affected due to freezing of the sausages before preparation.
Figure 9 shows a micrograph of a reference sausage without protein addition. The magnification is Lowe® o
the heated sausages than for the unheated batters previously shown. Figure 10 shows a micrograph of 8 % rwﬂ
containing 2% plasma protein (30% wet plasma). The protein matrix looks very much the same as in the reﬁ
sample. The only sign of the presence of another phase is the fine network that is present in some of *

. e
voids. This network has probably been formed due to ice crystal formation in the plasma phase during f

. fosin : : m*
It is also more difficult to find discrete soy protein particles after heat treatment of the meat sySt®

te
The soy and meat protein network have been better combined. Regions with high concentration of soy pro
are still to be found as can be seen in Figure 11.

be
Textured proteins are not effected by heat treatment and are easy to identify in cooked products as can

seen in Figure 12.

Summary Shmn
Some examples of the functionality of blood plasma proteins relative to soy and milk proteins have beer! fur?
The discussed protein products are frequently added to improve the waterbinding properties as well 8% uct?
and fat binding properties of meat products. Although incorporation of these proteins can give meat ptrm“
with the same waterbinding properties, different functional properties of the protein ingredients may e £0”
to the waterbinding properties of the final meat products. The important functional properties of plasmSSS’
teins are their good gelling properties. Plasma proteins do not contribute to the waterbinding of b

tems without heat treatment. The gelation temperature was found in the range 70 - 75°C. Therefore it 3

important to control the heating process carefully in order to obtain the desired functionality.
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Oy s
g4
atVariltleS of 1% plasma proteins
ol S PH in dest. water
Urp 4 5 G 7 9
SPN*1) ' 90w 93 9
Spp °7 99 100 100 100
PP(xg) S D @ 95 96
& 73 17 80 80
(%
\‘])
angd
(*2) From Delaney et al (8)
£l
Ol
at Uit )
variuué og 1% whey protein dispersions
e P in 0.2 M NaCl solution
i 4.5 7.0 9.0
b %6 98 98
g5 87 100 99
Hhey 38 50 51
84 79 88

% SOLUBILITY

Figure 1. The solubility in dist. wgter as a
function of pH for; -e- plasma prot81n_— SPR; )
_x— sodium caseinate; -o- soy protein isolate - SPI.
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Table 3
Apparent viscosity and swelling ability in
0.2 M NaCl
Protein product Apparent viscosity (cp) Swelling ability
of 12% dispersions at ml/g
shear rates
100 s~ 300 s~
Plasma - UFF 0.4
Plasma - SPP 7 - 15 7= 45 P
WPC-2 0.8
WPC-4 1.8
Soy protein isolates
SPI 30 25 ~3
Promine-D 70 50 Al
Purina-500 E 165 90 Dl
Sodium caseinate
spraybland 130 110 ~5
EM 6 650 600 -
Table 4
Gel strength of plasma protein gels as a function of
protein concentration, salt addition and temperature
% p]:otein‘I> Temp. pH NaCl Gel strength Gel strengthz)
£p M Brookfield poise mm penetration
2.4 80 6 0 176 -
2.4 80 6 0.2 360 -
4 70 6 0 480 -
4 70 6 15 560 -
4 75 6 0 1400 -
4 75 6 0.2 3200 6.4
4 80 6 0 3500 (75
4 80 6 0.2 4400 4.6
5.6 75 6 0 8400 2.1
5.6 75 6 0.2 9600 1.8
5.6 80 6 0 12000 1.9
5.6 80 6 0.2 14800 T

1)
2)

The dry content of the gels were 3, 5 and 7%.

A SUR-penetrometer equipped with a 25 g plunger and with a diameter of 20 mm was used.
Readings were taken after 5 sec.
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Eable 5
8
s
trength of soy and whey protein gels.
%DPD ; 3
tein Temp pH NaC Gel strength Gel strength )
VL M* Brookfield poise mm penetration
Pron .
0m1”e1? 70 7 0 2320 -
=195 0 4 - . 3 1) Dry content 10%
80 . 0 3680 o 2) Dry content 12%
80 7 0.2 80 ¥ 3) A SUR-penetro-
Pt 3 meter equipped
& e e R R I W s o T | e e ST e o TR R with a 25 g plun-
ine p 70 7 0 4953 3.4 ger and with a
Hl3.52) : diameter of 20 mm
70 7 0.2 = P was used. Readings
8l 7 0 7610 2.4 were taken after
5 sec.,
< 80 7 0.2 1500 7.2
WPC\Q ————————————————————————————————————
70 /i 0 - o
=7 s)
70 i 0.2 60 =
80 7 0 154 =
S 80 7 B2 2200 4,2
WPC\4 B B o e s oS! e i el o e o AR e, s e e O SRS IR SR
70 7 0 - E
~9.02)
7 7 0.2 560 -
80 7 0 3700 8.1
80 7 0.2 6600

F.

g

Mgy 21 Mg ' .
swei&}fter Sfographs of Promine-D Fig. 3. Micrographs of WPC-4 Fig. 4. Mlcroqraphs of caseinate
Fum ing, "’ ' Tesp, 5 hours of made after 0, 5 resp. 30 min (spray dried) made after 0, 5 resp.

Tmangg of swelling. 30 min of swelling.
M AYIZ (9) From Hermansson 1972 (9) From Hermansson 1972 (9).




fig. 5. Light micrograph of a reference meat Fig. 6. Light micrograph of a meat batter Wit:E
batter without added protein ingredients. 30% wet or 2% plasma protein. The length of
The length of the line corresponds to 100 /um. line corresponds to 100 Jume

Fig. 7. Light micrograph of a meat batter with fig. 8. Light micrograph of a meat batter Wliz
6% soy protein isolate (Purina 500 E). The arrows 6% textured soy protein. One textured partlcm’
show the presence of swelled soy protein particles. is shown (T). The line corresponds to 100 /u
The length of the line corresponds to 100 Sum.
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i s taining
i ight micrograph of a sausage con
' e i 2 the line corre-
e’ miCFQQF?Dh Of'ﬂ Féfefiggelzi;iige Z%Qplasma protein. The length of the
bie Added protein ingredients. o Fie to 0D /um.
| 1ne corresponds to 100 /um.

i

9. q s bt mi aph of a sausage containing
BRE il s e : . Light micrograp :
Sgr 0y Pr tlght micrograph of a sausage containing Fi9£ 1iured groteiﬂ- The length of the line cor-
Tha'® of g.oiN isolate (Purina 500 E). The pre- sl

to 100 ,um.
) lengtioy Protein particles is shown by arrows. responds to /
of the line corresponds to 100 Jum.







