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Z U S A M M E N F A S S U N G

»«*" ßen der dunklen Farbe wird das Blut wenig für Nährzwek-
Wandt.

früher ausgenutzten Blutentfärbungs methoden basieren 
aU^ ^er Anwendung von chemischen Stoffen, deren Anwesen- 

kebensmitteln unerwünscht ist. 
r Eaben die Methode der Blutklärung durch feines Eraulgle-

, “ Im
1 ío;
:x

^IweiB-Fett-Medium ausgearbeitet. Es wurden die optima 
a2ehtration von Emilsionskomponenten und die Emulgierungs- 

o ^ ^ Ull2en bestimmt. Die Eimlsion enthält gesohmolzenes Fett, 
u >̂ trockenes Milch- oder PflanzeneiweiB und Wasser.
^  Gemisch wird mit einem hydrodynamischen Vibrator emul-
’ <*er bei einfacher Konstruktion, unkomplizierter Bedie- 
Udd ;
und

hledrigem Herstellungspreis einen hohen Dispersions- 
gute Emulsionsstabilität sichert.

*e Zugabe von 10-15# der Emulsion zu Brühwurstbrät ermög-

'nt Br Ko:
“Pre

Fleischwaren herzustellen, die der Farbe, dem Geschmack 
hsistenz nach den gestellten Anforderungen völlig

°hen,
Anwendung der Blut-Fett-Emulslon trägt zur Erhöhung des 

^deVermögens von Brät und zu gewisser Zunahme der Ausbeu- 
* ferti,gen Erzeugnisse bei.

2.
Die durohgeführten histologischen, strukturell-mechanischen 

und mikrobiologischen Untersuchungen des die EiweiB-Fett-Wasser- 
Emulsion enthatlenen Produktes ergaben keine Verschlechterung 
der Struktur und der Qualität der Würste.
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SUMMARY

004 is insufficiently utilized for edible purposes, 
* 4he to its dark colour.
ren 0i'hsly used methods for blood discolouration were

application of chemicals which are undesirable
°ust 
The authors have developed a procedure for blood clarifi-

l fo(

,64i, ^eans of its fine emulsification in a protein—fat. mv, --------------------
6 °̂ >̂ ^Inuni concentration of emulsion components and

conditions have been established. The emulsion 
*^6^ -̂nrd, whole blood, dry milk or vegetable protein and

The
«h ^^ture is emulsified in a hydrodynamic vibrator

a^®Ple in design and operation, cheap and provides hig- 
1q and stable emulsion.

of such emulsion added to the forcemeat of cooked

is
bt5 all°» to obtain a produot which meets all the requl- 

to colour, flavour and consistency.
Use °f a blood-fat emulsion helps Improve the water-

of the sausage meat and, to a certain extent,
the yields of the finished produot.

2.

Histologioal, struoture-mechanical and microbiological 
studies of the produot containing a protein-fat-water emulsion 
did not reveal any deterioration in sausage structure or qua
lity.
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m  EBPOnEftCKMÎÎ KOHTPBCC 
PABOTHHKOB ÏÏM  MHCïïOÏÏ ÜPOMMIUIEHHOCTIl

BcecoB33HHÂ HayuHO-zccjieaoBaTeJiBCKZii zhctztyt 
MflCHOft npOMHIDJieHHOC TH CCCP

OCBETJIEHME KPOBH ME KOJIBACHOrO HP0H3B0JICTBA 
METQflOM 3M7JIBTMP0BAHMH

K).$.3aHC, JI.K.3upzHa 

A H H O T A I I H f l

KpoBL HeflocTaTO^HO HcnojiL3yeTCfl Ha nzmeBue iieJiz b ochobhom

H3-3a TetiHoro ijBeTa.
üpio/ieHHeMHe panee chocoôh odecitBenzBaHzh kpobz, ochob3hh «a 

HCn0JH>30BaHHH XZMZUeCKZX BemeCTB, npHCyTCTBHe KOTOPHX b nzme- 
bux npô yKTax HeæejiaTejiBHO.

Ham pa3pac$OTaH cnocoô ocBeTJieHzn kpobz nyTew TOHKoro sMyjiB- 
rapoBaHHH ee b dejncoBO-jKzpoBOô cpe^e. ycTaHOBJieHH onTZMajiBHaH 
KOHHeHTpamiH KOMHOHeHTOB 9MyJIBCZZ, peJKZM 9MyJIBrzpOBaHZ.H. B co- 
CT3B SMyJIBCZZ BBOÆHT TOIUieHHfi JKZp, IjeJIBHyK) KpOBB, CyXOft MOJIOH- 
HHË ZJIZ paCTHTeJEbHUfi ÔeJtOK z  BOÆy.

CMecL gMyjr&rzpyioT Ha rz^poazHaMzqecKOM BzdpaTope, KOTopufi 
npz npocTOTe KOHCTpyKUZz, HecjioaHocTz oôcjiyauiBaHZH, a Taicse 
HZ3K0Ë CTOZMOCTZ Z3P0T0BJI6HZ.H OÔeCIieHZBaeT BHCOKÿD OTCIiepC- 
HOCTL H CTaÔHJIBHOCTB 9MyJIBCZZ.

BBeaeHHe 10-15# gMyjTBCzz b $apm BapeHiix KOJidacHHX Z3ÆejizÂ 
no3BOJweT nojryHHTB npcwyKT no OKpacKe, BKycy h KOHCZCTefmzz, 
nOJIHOCTBM OTBenaiOlUZË npeÆ'LHBJIHeMHM TpeÔOBaHZHM.

ïïpzweHeHze KpoBe-æzpOBoa BMyjiBczz cnocoôCTByeT noBumeHZio 
BJiaroynepauiBaiomeft cnocodHOCTZ $apnia z HeKOTopoMy yBejizneHZK 
Buxô a roTOBoro npcmyKTa.

npoBe^eHHue rzcmnornnecKze, CTpyKTypHO-MexaHZuecKze z  mzk-  
poôzojiorzqecKze zccjiejiOBaHZH nponyKTa, conepatamero dejncoBO- 
Kzpo-BOflHyro 9MyjiBCzro, He 0Ka3aJiz yxymneHZH b CTpyKType z  KauecT- 
Be KOJiôac.
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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 (mioro- 
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 oe preceded by extensive research.

Up to now, in most countries valuable blood proteins of 
slaughter animals are used insufficiently for edible purposes 
due to its 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 (acetone, 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 hydrodynamic 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 clarifica
tion is achieved (10). The main object of this work was to re
veal the regularities of these processes and to make on their

2*

basis recommendations on the preparation and applicati015 0 
blood-fat emulsions in meat products.

For the experiments, a hydrodynamic acoustic insta^â  
on was used which provides a high emulsion dispersity 011(3 
simple in design and in operation. It is schematically 
strated in Fig. 1.

The experimental work was carried out as follows• eDJU A
h

on components were mixed in a mixer 5, fed to a t i l t e T  ^ 0j i t

via a pump 2 to a multislotted vibrator 1 for emulsiflc& 
and, finally, to a cooler 6.

Technical specification 
Heater/mixer capacity, nr3 
Oscillation frequency, kcs
Pressure of the liquid fed to the vibrator,Pa 
Installation output, 1/hr 
Motor power, kw

2
11.3

C i i - U ) - 10
500

13

«hic» 1During the experiments components were ohosen ^
sure mixture clarification, their proportions and pro°eS  ̂
conditions providing the maximum clarification effe°^ w ^  
found. Clarification degree of blood hemoglobin, as *■-
emulsion dispersity and stability as related to the iter*

iterof blood, fat, sodium caseinate or soya protein and wa 
to acoustic treatment time were determined. ClariYl°a ^  

degree was assayed organoleptically and by optioal d0DS 
measured in reflected light at 545 nm on a speotropk0 0

SF-10.
Fig. 2 shows emulsion dispersity as related to tre*

time. The most finely dispersed emulsion was 
of 7-8 min. treatment.

b t a i n e d  &
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A schematic view of an ultrasonio unit to prepare 
animal fat emulsions

°dynamic vibrator; 2 — pump ShDP — 125; 3 - eleotrio 
- filter; 5 - heater/mixer with an agitator; 6 - coo

ler; 7 - valve

Fig. 2. Fat emulsion dispersity as related to acoustio treat
ment time

------  treatment for 3 min.
— ----------  * 7 min.
—  - — * 9 min.
—  — *—  " 5 min.

e£feot of acoustic treatment upon finished emulsion•‘« • i t , ,
8 8180 e*P*ess®d by the data of dispersion and sedi-•4ti,

'Hit
on ^alyses (Table l)$ it follows from them that the

^0l>eheed Water re-talned by the emulsion during centrifugation 
1 with treatment time (up to 7 min.), this indicating

la 6mulBiflability.
b 1 e 1

Emulsion analysis

Basic data of dispersion and sedimentation analysesW
--------------------------------------------

1Qieht Average dia- Content of fat Total sur- Emulsifia-
» °Hh m®bre of fat globules of the face area bility, 

globules, nm first three of emulsi-
\ ,  size classes, % on partic-

_ les, m2

%

3.16 75.2 9512 56
2.65 85.7 14506 69
1.95 96.0 15180 78
2.48 84.8 14172 60

Le given conditions, the amount of retained water
. es emulsion stability and depends upon the lyophilic'Pq. ana _
^  me°hanioal properties of protective films and also

n̂0û 81°n dispersity degree. In highly-dispersed emulsions
i,v of firmly retained water will be higher due to a lar*-

fihô 08’ ^*is being confirmed with the data of Table 1,
e *S 811 increase in emulsiflability with the total sur- «a Of

^  ih c e®ulsion particles.
°f over 7 mln* emulsification the percentage of 

^  3^ ^  e® °f the first three size classes, as well as the 
fcfea of all the partioles decreased. Seven minu-

®ht• Sĝ  the mixture provided the most stable, finely
V i s i o n .

6.
The colour of the resulting emulsion depended, mainly, 

upon blood level, the latter determining the amount of added 
blood to comminuted sausage meat.

Studies indicated (Table 2) that emulsion optical density 
increased with blood concentration. With the blood content of 
20-259» it ranged within the values of beef meat optical densi
ty.

T a b l e  2
Emulsion optical density as effected with blood content

Sample
No.

Blood]
*

, Water] 
%

i Fat, 
*

Na caseinate 
%

, Optical density 
(D = 545 nm)

1 10 40 45 5 0.4400
2 15 35 45 5 0.4620
3 20 30 45 5 0.5125
4 25 25 45 5 0.6385
5 30 20 45 5 0.8000
6 35 15 45 5 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 physical proper
ties. From the given data it follows that the optical density 
ohanges only slightly with increasing protein concentration 
(within 3*30.

Sample 6 with the highest protein concentration had an in
creased viscosity, and it was difficult to emulsify it. On the 
basis of the foresaid, dry protein addition in quantities over 
7* is considered inexpedient.

A relation of the optical density to fat and water levels 
was also found (Table 4). Changes in water-fat ratio were es
tablished to influenoe emulsion optical density only slightly, 
the latter falling with increasing fat content.



1 1 2

7.

T a b l e  3
Effect of milk protein concentration upon emulsion 

optioal density

Sample
No.

Blood,
#

Fat,
#

Water,
#

Protein,
# Optical density

1 20 45 34 1 _
2 20 45 32 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

T a b l e  4
Fat and water effect upon emulsion optical density

Sample
No.

Blood,
#

Fat,
#

Water,
#

Protein,
# Optical density(D=

1 20 25 50 5 _
2 20 30 45 5 -
3 20 35 40 5 0.5375
4 20 40 35 5 0.5250
5 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.

of ̂Due to a possible accelerated hydrolytic rancidity ^  

fat in the emulsion and especially at higher temperature5 ^  

upon contacting water and blood proteinaceous matter, the 
lopment of oxidative processes in fat during its emulsi

as f0>;
on have been studied. E.g., acid and peroxide numbers, —  ^  

as the number of conjugated dienes have been determinet* 
lated to sonification time.

Studies indicated that in the process of emulsifi°a 
fat quality did not decrease. The resulting emulsion i® 
cally similar to semi-fatty pork, is not exfolliated at 
mal and mechanical treatments and can be used for cooked 
sage manufacture.

th«r

niul®:ij.°ö

:loblh

Experimental batches of sausages with 5-20# of e 
added instead of semi-fatty pork have been prepared.

To determine clarification extent of blood hemog- 
means of emulsification, control sausages (Samples Nos. 
and 6) have been prepared, containing similar amounts 
ral blood (3#) but introduced either as an emulsion 
No. 4), or in the natural form (Sample No. 5) or mixed * 
emulsion components (Sample No. 6). ^

Test sausage formulations are presented in Table 5» ^  

their basis served the reclpee of 2nd grade tea sausage*
the batches were similarly processed - both technolog*0
and thermally.

Samples containing 5, 10 and 15# of emulsion added

sJtf

di*

not, practically, differ from controls by flavour and gCo" 
stency, the sample with 15# of emulsion added having beeI1

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# 
emulsion. This level of the emulsion does not alter Pr° 
ganoleptical qualities, and colour in particular.

Comparison of Samples Nos. 4, 5 and 6 indioated & e 

lightest colour for No. 4 and the darkest one for No. ^

du e*
o f

being confirmed with optical density values (Table 5).
T a b l e  5

Test sausage formulations and optical density

Sample 2nd grade Semi-fatty Back- Water Blood Emul- Emul-Opti- 
Nos. beef pork fat sion sion oal

com- densi—
po- ty
nents (D=

545nm)

Conclusions

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 oapacity, the latter al
lowing to raise sausage yields (Table 6). T a b l e  6

Chemical analyses and yields of test sausages

Finished pro
duct yield,#

Batch ___
Nos. T 5x~

15.1 68 14.9 2.0 32 130.015.4 67 15.5 2ol 33 130.516.1 65 17.4 1.5 35 132.015.8 66 15.9 2.3 34 131.0
15.5 66 14.8 3.7 34 128.016.0 65 15.7 3.3 35 125.0
15 68 14.7 2.3 32 129.0

deS i.i‘
Blood emulalfloation In a protein-fat medium pr°Ÿl „ .■ 'V 'dltl» P t p

1 70 15 10 32 - - 5 0,4375
2 70 10 10 32 - - 10 0.6000
3 70 - 10 32 - 20 0.7125 1.
4 70 5 10 32 - - 15 0.6250
5

(control)67 20 10 32 3 - - 0.6875
2.

6
(control) 70 5 10 32 _ 15 _ 0.6625 3.

7 4.
(control) 70 20 10 32 ~ 0.4500

5.
For the rest of the samples, changes. in the optical densi- 6.

olarifioation, this allowing to utilize blood for e 
ses. The optimum composition of the emulsion and emul® 
conditions have been developed. to

The addition of certain amounts of blood-fat 
the oommlnuted meat of cooked sausages improves sausag® 
with the preservation of product quality.
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