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reguirements for the 
and baby foods are 

âiif ̂ J-l°ws: selection of the 
^erAaE °f a definite °a-l composition and bio- 

 ̂sbeo- Va3-ae and the use of 
tyPe of cooking se 0;pG at lowering percenta- 

satstances which are 
!?ctpSaA irritants for the 

function of the 
^ 3 ) , Ve 1n?ac’t; (N1,611̂ 2 e t al.

suboS containing extracti- 
^-c^tpf^^ces are contra-in- 

C- for people suffering

pancrea
ente-

.  g ^ _  ■ . ^  ^  ^

pswi". uEcer, duodenal ulcer, 
iC°ty ls with a high secre-
.<tiQ ^ages illnesses,

?eliac disease,
ŝcDt atherosclerosis,

& Seases» diabetes,
* disturbance of the 

°i minerals and
« rtH o i ? ikeeva. 1987).^uiihga^g? ^rSgiom-

extraction is cook- 
K e aiiin in chunks. At this 

of extractives 
a:tlg into broth is,de-

of extractives 
toL^hir.^^g into broth is .<

thelr w e l eh t >siting f e s  “ eat in pieces 
^  Up !99§ until ready-to-65% of such sub-

stances may be extracted 
(Olle, 1963).
The least losses of extracti
ves in items manufactured 
from comminuted meat occur 
during heating at super high 
frequences, somewhat more - 
at heating products by an 
air-steam mix*
Laboratory studies conducted 
by the authors (Ustinova et 
al.,1988) have shown that the 
level of extractive substances 
removal at cooking influences 
the meat to water ratio. At 
changing of the me at-to-water 
ratio from 1:1 to 1:3 the 
amount of soluble substances 
extraction from meat increases 
by 25%.
Establishment of specialized 
areas and floors for dietetic 
and baby food manufacture im
plies intensification of the 
extractable substances remo
val which may be achieved on
ly through the use of pressing 
(stabilization) process of com
minuted and heat-treated meat 
raw material.

MATERIALS AND METHODS 
The aim of the study was to 
give ground to the technology 
of raw material pre-treatment 
and evaluation for dietetic 
and baby food manufacture. For 
this beef and pork was studied 
separately and in a mix.
Trimmed raw material was con
tinuously fed into a contact 
steamer, where it passed 
through a plate with the ope
nings of 5.5mm diameter and 
then was blanched with live 
steam. According to the initial
raw material temperature, rotation speed of the steamer 
screw, final temperature in 
the range of 85 - 5°C was main
tained by regulation of the 
pressure of the heating steam 
which was introduced into the 
working camera of the steamer. 
The steam-treated raw material

877



was then weighed, separated 
into fractions by pressing 
on a continuous screw press 
with the openings in filter 
screens 1.0; 1.5; 2.5 mm. 
Compacting pressure was re
gulated by changing dimensions 
of the outlet opening.
The pre-treated raw material 
should comply with the follow
ing requirements for the che
mical composition: moisture - 
60-65%* fat - 9-12%, protein - 
26-28%, extractives - 0 .0 0 5 -
0. 007 (Ustinova et al.,1987). 
Separation into solid and li
quid fractions was conducted 
in two ways: by pressing and 
by using gravitational forces,
1. e. dripping method.

RESULTS
One of the characteristics of 
the stabilization process is 
the amount (yield) of the se
parable liquid fraction de
pending on the level of the 
raw material hydration, on 
heating temperature of meat, 
compacting pressure, rotation 
speed of the press screw. The 
amount of the separated liquid 
fraction determines residual 
content of extractives in the 
treated material.
It was established that hyd
ration level of the raw ma
terial is influenced by the 
rotation speed of steamer 
screw and pressure of the 
heating steam. With the in
crease of the rotation speed  ̂
of the screw from 1.0 to 2.66“ 
the hydration level lowered 3 
from 10.5 to 8 .5%.
Increase of the heating steam 
pressure causes rise in the 
hydration level (Fig.1).
Thus at the constant rotation 
speed of the screw 1,5s*“ and 
pressure rise of the heating 
steam from 0.04 to 0.1 MPa 
the degree of the raw mate
rial hydration increased from 
6.9 to 9.9%. Steam pressure

increase in the same range ^  
the rotation speed of the s.
I. 35s“" gave rise to the hy' 
ration degree from 8.6 to
II. 4%.
Experimental results conf3-3-1 
the earlier received data r  
(Ustinova et al., 1988), jn 
ing that with the temperat1̂  
rise of the blanched raw ®a ̂  
rial up to 88-90°C the 
of the separable liquid £ry, 
tion increases. This is co33 
nected, firstly, with the ° 
sumption rise or the heating 
steam during the steam-cor^jj 
blanching and, secondly» g 
protein dénaturation chang® $  
leading to moisture loss« n 
ing above 88-90°C leads to ^  
decrease of the liquid 
yield (Pig.2), which is e3y coY 
ed by the strengthening 01 a 
lagen deagreggation and ^
result the supplementary,J 
ions orientation around 
molecules, The amount of 
rable liquid fraction depe^$" 
on the separation method, u 
meter of the filter screen 
openings, compacting 
and rotation speed of the 1 
screw.w  . .  . v  l f  9  q Q

The use of the dripping 
with further pressing at _u*£ 
ensures the summary yield, 
the liquid fraction 45-^-Vj.^ 
from the blanched raw mate •' 
weight, comprising dripPlI1&
5°-37%. ,Roration speed of the pre  ̂$$ 
screw is a value, defining 
time of raw material stayt e, 
in the opBrational zone, ct 
the degree of pressure et3- 
on the pressable mass. 
Increase in the rotation SV

eev

of the screw (at a const 
pressure in the operation^ ̂  
ne) from 1.0 to 1.5s” ni 
influence the amount of t 
separable liquid fraction e 
(Pig^3), and the speed fP'i 0i 
1.5 s causes the lowernne^ 
the liquid fraction yi?1^ ,
dicating the lack of ti 
needed for the liquid ft3
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Fig.1. Dependence of hydration degree on the heating 
steam pressure at the screw rotation speed of 
1 .33s“  ̂0 )  and 1 .5s" (2)

•»

^ig.2. Dependence of the liquid fraction yield on the 
raw material temperature after blanching at the 
compacting pressure of O.JMPa (1) and 0.2MPa(2)
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to go through the drainage 
passages.
As it is seen from Fig.4 the 
liquid fraction yield under 
pressing increases with pres
sure rise.
The curves character shows 
that with pressure rise from 
0.05 to 0.25 MPa the amount 
of the separable liquid 
fraction grows significantly 
up to 46-47%, the use of fil
ter screens with the openings 
diameter 1mm inducing a shar
per rise of the liquid frac
tion yield. Further compact
ing pressure rise does not 
influence the yield of the 
broth-fat emulsion to noti
ceably and this permits us to 
conclude that the processes 
of fat and weakly bound mois
ture removal are completed.
The use of filter screens of 
different opening diameters 
has shown that at different 
compacting pressure ( from
0.05 to 0.5 MPa) the amount 
of fuse in the separable mix 
which penetrated with the 
liquid fraction, varied signi
ficantly. With openings dia
meter 1mm the amount of fuse 
reached 0.8-2.2%; at the dia
meter of 1.5mm - 0.8-2.9%, at 
2.5mm - up to 5*3%» Taking 
into account that differen
tiation factor is more effec
tive while using screens with 
openings diameter 1 .5mm(Fig.4^ 
filter screens with the ope
nings of this size are recom
mended.
Analysis of the results of 
chemical studies revealed the 
dependence of residual con
tent ofextractives in the 
stabilized raw material on the 
hydration degree of blanched 
meat (Fig.5)»
The increase of the hydration 
degree of the raw material 
from 7.8 to 11.6% at the ex
pence of the condensed steam 
lowers the content of extract- 
able substances from 9 x 1(K 
tO 7.8 x 10”:? g/g of protein.

Such a dependence is stipula , 
ed by the fact that during 
blanching the role of the 
tracting agent belongs to wa5e 
ter with which extractives 31 
withdrawn from meat. The in" 
crease of the amount of wate 
introduced into meat streng" > 
thens the "washing out" effe 
of the extractives. In this 
connection research was c o n ^  
ducted providing the hydrat1^  
level rise through addition 
hot water into blanched raw 
material at the stage of mf?^ 
ing with further stabilizat1 
or hot water addition to the 
pressed meat raw material ^  
its repeated stabilization* „ In this way the.hydration_o ¿ y  
ree was reached, varying i11.^ 
wide range, from 8-12%, at . 
expense of steam condensât'1 
to 75% - at the additional 
water introduction.
The comparison of chemical 
analysis data on the extrac" 
tives content shows that at 
the hydration degree of 
residual content of extrac1^  
ves in the raw material_ l°w 0$' 
by 25-40% from the initial 
tent, hydration degree abov 
5 0 -7 5 % - by 5 0% and more*
The amount of the separa 
liquid fraction depends, . 
it was earlier mentioned, 1

ted
as

0$

the compacting pressure wh1ct
in its turn influences the 
degree of the extractives 
moval ( see fig.5)* During 
pressing of the blanched 1  
material with the 10% hydr 
tion the pressure rise fno‘ ^
0.03 MPa to 0.2 MPa permll.c" 
to lower the residual 
tives content from 9 x
to 8 x 10“*o g/g of protein*

C0PCLUSI01TS . flCtThe use of the steam-conia, 
treatment of the comminai• egr 
raw material with further 
sing makes it p o s s i b l e _to 
tain a product possessing ^  
tetic properties. Pre-tne
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Fig.3» Dependence of the liquid fraction yield on 
the rotation speed of the press screw at 
0.2 MPa

Fig,4. Dependence of the liquid fraction yield on
the compacting pressure at the openings dia
meters of filter screens 1.5mm(1; and 1.0mm(2)
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Fig,5 . Dependence of the extractives residual content 
the hydration level (1) and compacting pressur0*

ment of the raw material in
cluding live steam blanching 
with water addition and press
ing should be conducted in the 
following regiemes:
roration speed of the 
steamer screw,s“ 1-1.5
pressure of the heat
ing steam, MPa 0.06-0.1
amount of added wa
ter, %  to the.raw ma
terial weight, not less 50
compacting pressure,
MPa 0,2-0.5
rotation speed of the 
stabilizer screw,s” ' 1.0-1.5
diameter of the filter 
screen openings, mm 1.5
The developed regiemes were 
tested under industrial con
ditions •
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