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Lihg &6&“— Die durchgefiihrten histologischen, strukturell-mechanischen
NS~FORSCHUNGSINSTITUT DER FLEISCEINDUSTRIE DER UdSSR und mikrobiologischen Untersuchungen des die EiweiB-Fett-Wasser-

Emulsion enthatlenen Produktes ergaben keine Verschlechterung

BLymk der Struktur und der Qualitdt der Wiirste.
TKLARUNG FUR WURSTPRODUKTION MIT DER EMULGIERUNGS-

METHODE

Yu.F.8ajas, L.K.Sjirina

ZUSAMMENFASSUNG
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g 1“ der Anwendung von chemischen Stoffen, deren Anwesen-—

Wf Lebensmitteln unerwiinsoht ist.

*T haben die Methode der Blutklérung durch feines Emulgie-
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e }Lt:qu-WeiB-Fett-Medium ausgearbeitet. Es wurden die optima-
‘ 1 nﬂ;entl‘&tion von Emlsionskomponenten und die Emulgierungs-
| 'i]vlbzunge“ bestimmt. Die Emlsion enthdlt geschmolzenes Fett,
b » trockenes Milch- oder PflanzeneiweiB und Wasser.
Qlert a§ Gemisch wird mit einem hydrodynamischen Vibrator emul-
Uugg ;n:er bei einfacher Konstruktion, unkomplizierter Bedie-
b niedrigem Herstellungspreis einen hohen Dispersions—
: 8ute Emulsionsstabilitét sichert.
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‘g » Fleischwaren herzustellen, die der Farbe, dem Geschmack
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Histological, structure-mechanical and microbiological
studies of the product containing a protein-fat-water emulsion
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00p CLARIFICATION BY MEANS OF EMULSIFICATION FOR
SAUSAGE PRODUCTION

Yu.F.Zgyas, L.K.Zyrina

SUMMARY

m“n]\jfczﬂ 1s insufficiently utilized for edible purposes,

b revue to its dark colour.

Seeq 1ously used methods for blood discolouration were

a fu°d]:0n the application of chemicals which are undesirable
Qi‘tloThE 8uthors have developed a procedure for blood clarifi-
E”“l . Z Means of its fine emulsification in a protein-fat
Wy B¢ optimum concentration of emulsion components and
. :?tion conditions have been established. The emulsion
at@r_ “ard, whole blood, dry milk or vegetable protein and

hkvch hz :i"ture is emulsified in a hydrodynamic vibrator

dispehzile in design and operation, cheap and provides hig-
8 0‘15; le and stable emulsion.

8 88 4 of such emulsion added to the forcemeat of cooked
meﬁts &llow to obtain a product which meets all the requi-

.aa %o colour, flavour and consistency.

8¢ of a blood-fat emulsion helps improve the water-
ﬁsec:pacuy of the sausage meat and, to a certain extent,
® ylelds of the finished product.
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PABOTHVKOB HIM MfACHOZ MPOMKILIEHHOCTH

BcecomsHu#t HayuHO-HCCIaENOBATENECK A HHCTHATYT
MsAcHO# mpoMmmsenHocTs CCCP

OCBETIEHUE KPOBY IJIT KOXEACHOTO ITPOM3BOICTBA
METOIIOM 3MYJEIVPOBAHUA

0.2.3asc, JI.K.3upura

AHHOTADNSA

KpoBr HENOCTATOYHO UCHONB3yETCH HA NUNEBHE HEJE B OCHOBHOM
H3-38 TEMHOI'0 I[BETAa.

llpmierseMue panee CIOCOGH OGECIIBEUMBARES KDOBH, OCHOBAHH HA
ACIONE30BAHKA XMMIIECKAX BEUECTB, NPUCYTCTBAE KOTOPHX B MHme—
BHX HDPOLYKTax HEXEJATEJBHO.

Hamm paspadoran CrocoS OCBETNEHHS KDOBM IyTEM TOHKOTO SMYIB—
TAPOBaHAA €e B GeJKOBO-XKUDPOBOH# Cpelie. YCTAHOBNEHH ONTHMANBHAS
KOHIEHTPALMAA KOMIOHEHTOB 3MyJBCHM, DEXNM MyJIbTMPOBAHAA. B co-
CTaB SMyJNBCHA BBOLAT TOIIGHH{ XUD, HENBHYO KPOBB, CYXO#f MOJOU-
HHl WM DacTUTENBHHE GEJOK H BOLY.

CMecs sMyJBTEDYOT Ha THIDONMHAMIIECKOM BEOpPaTOpPE, KOTODHH
IpZ NPOCTOTE KOHCTPYKLIMM, HECIORHOCTH OCCIyRMBAHHA, & Takxe
HA3KO# CTOMMOCTH M3TOTOBIEHEA OCeclednBaeT BHCOKYD nmcnepc-
HOCTP ¥ CTAGHIBHOCTE 3MYJBCHH.

Beenenne I0-I5% smynscum B dapm BapeHNX KOJCACHHX H3NeJHHk
TO3BONAET HOJNYIATH NPOAYKT O OKPACKe, BKYCY ¥ KOHCHCTEHINH,
NIOJIHOCTE OTBEYaUMi NDEeNbABIAEMHM TPEGOBAHUAM.

[IpmiereRne KPOBE—-RAPOBOH BMYJIBCHH CIOOCOGCTBYET ITOBHIEHM0
BJIaroynepxuBapimesf CIocoGHOCTA apma X HEKOTOPOMy YBEJAIEHMD
BHXOZ]a T'OTOBOT'O0 MDOLYKTA.

IIpoBenenHNe THCTONOTHIECKYE, CTPYKTYPHO-MEXaHUYECKHAE ¥ MUK-
DOGHONOTAYECKYE HCCNENOBAHASA NPONYKTA, COLEPRANLETO GENKOBO—
REDO-BOIHYD SMyJBCHD, HE OKa3all yXYMUEHAS B CTDYKTYpE M KauecT-
BE KOJGaC.
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BLOOD CLARIFICATION BY MEANS OF EMULSIFICATION FOR
SAUSAGE PRODUCTION

Yu.F.Zayas, L.K.Zyrina

At present, one of the most important tasks of meat pro-
duction is to increase protein resources (1). With this in
view, scientists of many countries give their suggestions as
to the search of additional amounts of edible protein (micro-
bial protein, chemically synthetized protein and other insuf-
ficiently utilized sources) (2-6). The biological properties
of novel proteins are little studied, therefore, their use for
nutrition should be preceded by extensive research.

Up to now, in most countries valuable blood proteins of
slaughter animals are used insufficiently for edible purposes
due to 1ts dark colour.

Various metnods for blood clarification have been sugges—
ted both in this country and abroad, based mostly on the appli-
cation of chemical additives, e.g. strong oxidizing agents
(perhydrol) and solvents (acetome, etc.) (7-9).

The authors of this paper have developed a method for
blood hemoglobin clarification by means of fine emulsification
together with fat in a hydrodynemic acoustic installation. Du-
ring emulsification, protein and fat particles are dispersed
and re-arranged, this resulting in enveloping the particles
with a protein-fat film; due to this, the effeot of clarifioa-
tion is achieved (10). The main object of this work was to re-
veal the regularities of these processes and to make on their

110

basls recommendations on the preparation end applicaficn
blood~fat emulsions in meat products.

For the experiments, a hydrodynamic acoustic 1D5t“l
on was used which provides a high emulsion dispersity an
simple in design and in operation. It is schematically i

18t3”
a 18
139”

strated in Fig. 1. mul§’

The experimental work was carried out as follows® © d
on components were mixed in a mixer 5, fed to a filter tiﬂﬁ
via a pump 2 to a multislotted vibrator 1 for emulsific?
and, finally, to a cooler 6.

Technical specification

Heater/mixer capacity, n’ 2
Oscillation frequency, kcs 11.3 0
Pressure of the liquid fed to the vibrator,Pa (11‘13)'1
Installation output, 1/hr 500
Motor power, kw 13

o~
During the experiments components were chosen Whic?seA
mre mixture clarification, their proportions and Prooeure
conditions providing the maximum clarification effect e a8
found, Clarification degree of blood hemoglobin, &8 wEItents
emulsion dispersity and stability as related to the ccﬂer 8
of blood, fat, sodium caseinate or soye protein and "aton
to acoustic treatment time were determined. Clarificatiity
degree was assayed organoleptically and by optical deﬂsmetﬁ
measured in refleoted light at 545 nm on a spectrophota
SF-10. eaﬂwnt
Fig. 2 shows emulsion dispersity as related t© 2 .
time. The most finely dispersed emulsion was obtained

of 7-8 min, treatment.
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S 1 A schematic view of an ultrasonic unit to prepare

i hyd:ro‘ animal fat emulsions X i

R0t 0n., dynamic vibrator; 2 = pump ShDP - 125; 3 - eleotrio

" 4 < Py1ter; 5 - heater/mixer with an agitator; 6 = coo-
ler; 7 - valve

5e

*“*&111:;)&1&1"1901 of acoustic treatment upon finished emulsion
ety 8 also expressed by the data of dispersion and sedi-
Ouny cf @nalyses (Table 1)§ it follows from them that the
t“crea&e‘ Water reteained by the emulsion during centrifugation
" 2y 1“ With treatment time (up to 7 min.), this indicating

% emulsifiability.

T able 1
o W Emulsion analysis

e

Basic data of dispersion and sedimentation analyses

4
0
tpg W8ty -
8 ¢
ty Stmen Average dia- Content of fat Total sur- Emulsifia-
g % o
' myy Metre of fat globules of the face area bility,
' 5

. 8lobules, nm first three of emulsi-
e size classes, % on partic-
; g les, m
5 3.16 7542 9512 56
U 2,65 8547 14506 69
8 1495 96.0 15180 78
2.48 84,8 14172 60

er
exy the given conditions, the amount of retained water

H

W, e ahg emulsion stability and depends upon the lyophilic
‘h;n eny ;1;‘1 Chanical properties of protective films and also
R Oung lj d%éi'ersjt}' degree. In highly-dispersed emulsions
N \nterfacm firmly retained water will be higher due to a lar~
) h uhom’e’ this being confirmed with the data of Table 1,

il wse 1n emulsifiability with the total sur-
thg c»fi €mulsion particles.

‘““l L&:tl:E of over 7 min. emulsification the percentage of

% q ? €8 of the first three size classes, as well as the

&tnxe::e area of all the particles decreased. Seven minu-

Seq Of the mixture provided the most stable, finely
em“lsjg;._

EI’E)

8 9
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Fig. 2. Fat emulsion dispersity as related to acoustic treat—
ment time

—_— treatment for 3 min.
— " 7 min.
_ = = " 9 min,
—i— " 5 min.
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The colour of the resulting emulsion depended, mainly,
upon blood level, the latter determining the amount of added
blood to comminuted sausage meat.
tudies indicated (Table 2) that emulsion optical density
increased with blood concentration. With the blood content of
20-25% it ranged within the values of beef meat optical densi-
ty.
Table 2
Emulsion optical density as effected with blood content

Sample Blood, Water, Fat, Na caseinate, Optical density
2 % % @

No. % % % (D = 545 nm)
1 10 40 45 5 0.4400
2 15 35 45 5 0.4620
3 20 30 45 5 0.5125
& 25 25 45 5 0.6385
5 30 20 45 5 0.8000
6 35 15 45 ) 0.8500

The effect of the concentration of dry proteins upon emul-
sion optical density is shown in Table 3.
The authors did not manage to determine the optical densi-

ty of samples Nos. 1 and 2 because of emulsion phy

1 proper-

a 1t follows that the opti

From the given 1l density
»s only slightly with increasing proteln concentration

6 with the highest protein concentration had an in-
oreased viscosity, and it was difficult to emulsify it. On the
basis of the foresald, dry protein addition in quantities over
7% is considered inexpedient.

A relation of the optical density to fat and water lev

was also found (Table 4). Changes in water-fat ratio were

tablished to influence

the latter
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Table 3
Effect of milk protein concentration upon emulsion
optiocal density
S;z;u-nle Bl;od, th, Wa;er, Pro;ein, Optical density (D=545 nm)
5 20 45 34 &L -
2 2! 45 22 3 -
3 20 45 30 5 0.5125
4 20 45 29 6 0.5250
5 20 45 28 7 0.5375
6 20 45 27 8 0.5500
Table 4
Fat and water effect upon emulsion optical density
Sa.;r]x}o)%e Blgod, th, wa;er, Pro;ein, Optical density(D=545 nm)
i 20 25 50 5 -
2 20 30 45 5 =
3 20 35 40 5 0.5375
4 20 40 35 5 0.5250
- 20 45 30 5 0.5125
6 20 50 25 5 0.5000

The experimental results allow to conclude that the maxi-
mum blood clarification (with 20% of blood added) by means of
emulsification in a protein-fat medium is observed for the fol-
lowing proportions of the components: fat - 45%, water - 30%,
protein - 5%, and at emulsification time of 7 min,

being confirmed with optical density values (Table 5).
Table 5
Test sausage formulations and optical density

Sample 2nd grade Semi~fatty Back~ Water Blood Emul- Emul-Opti-

Nos. beef pork fat sion sion cal
com- densi-
po- ty
nents (D=

545nm)
1 70 5 10 32 - - 5 0,4375
2 70 10 10 32 - - 10 0,6000
k| 70 - 10 32 - - 20 0,7125
4 70 5 10 S2 - - 15 0.6250
5
(control)67 20 20, 32 3 - - 0,6875
6
(control) 70 5 10 32 - 15 = 0.6625
7
(control) 70 20 10 32 - - ~  0.4500

For the rest of the samples, changes. in the optical densi-
ty were proportional to the quantity of the emulsion added.

Blood-fat emulsion added to sausages helped preserve the
quality of the finished product, distribute evenly the struc-
tural components of the sausage meat, increased its protein
content and improved its water-holding capacity, the latter al-

lowing to raise sausage yields (Table 6). Table 6

Chemical analyses and yields of test sausages

Batch Chemical analysis, % Finished pro-
Nos. fat water protein ash dry matier duct yield,%

) S 15.1 68 14.9 2.0 32 130.0

2 15.4 67 15.5 2.1 33 130.5

3 16.1 65 1744 1.5 35 132.0

4 15.8 66 15.9 2.3 34 131.0

2 15.5 66 14.8 3.7 34 128.0

6 16.0 65 15.7 S 35 125.0

7 b 68 14,7 2.3 32 129.0

0)-

Due to a possible accelerated hydrolytic rancidity gl

fat in the emulsion and especially at higher te.nperuurh s
e d

upon contacting water and blood proteinaceous matter, b oatd”

lopment of oxidative processes in fat during its em“‘sj'f weP

on have been studied. E.g., acid and peroxide numbers, L 20
as the number of conjugated dienes have been dﬂturmined o
lated to sonification time.

Studies indicated that in the process of emulsific

che¥
fat quality did not decrease. The resulting emulsion is o7

cally similar to semi-fatty pork, is not exfolliated at. e |
mal and mechanical treatments and can be used for cooke® ”

3t10”

sage manufacture. 408 ‘

Experimental batches of sausages with 5-20% of enul® [
added instead of semi-fatty pork have been prepared. o

To determine clarification extent of blood ):xemool"bi 5
means of emulsification, control sausages (Samples NOS* i e
and 6) have been prepared, containing similar amounts of 2
ral blood (3%) but introduced either as an emulsion (03‘1”1
No. 4), or in the natural form (Sample No. 5) or mixed T
emulsion components (Sample No. 6). 2

Test sausage formulations are presented in Table a7 ”-“;
their basis served the recipee of 2nd grade tea sausagé’
the batches were similarly processed — both technologi®
and thermally.

Samples containing 5, 10 and 15% of emulsion added -
o
and ©

not, practically, differ from controls by flavour

D
stency, the sample with 15% of emilsion added having neL

red more highly for colour.

On the basis of the foresaid, it is recommended ©
ce semi-fatty pork in the formulation with 10 to 15% of
emulsion. This level of the emulsion does not alter ‘J'O“U

£he

ganoleptical qualities, and colour in particular. -
Comparisén of Samples Nos. 4, 5 and 6 indicated ®2° L
lightest colour for No. 4 and the darkest one for NOe J

|
,,\
!

Conclusions

b
daes "
Blood emulsification in a protein-fat medium pro"i w27’
3

olarification, this allowing to utilize blood for ediPl® pagi‘V
ses. The optimum oomposition of the emulsion and emulsifi
oonditions have been developed. 10
The addition of certain amounts of blood-fat emuls?%) s018
the comminuted meat of cooked sausages improves sausag® 4

with the preservation of product quality.
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