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MEESDUCTION

Wot.. livex is structurized
?mnln‘ substitute produced
%ehp P19 blood plasma.

%mgological process of livex
lsgy OCturing is based on
“gy ilization of plasma (at
fey Cmperature ) obtained
&muﬁlg_blood stabilized with
D%h s Citrate and supplemented
N“Smaome substances promoting
ﬁkt Pre—gelation.
{Stg, . Pre-gelled
CSaty. Zed  and this  heat
ﬁﬁmtent creates the final
gy '€ of the gel (6). White
N (&Froduced_ as above 1is a
dlhctu whose Lexture and
I?Qturre resemble egg white
% i;ted upon heat treatment,
SJ%titu used as protein
1§e°ialte in numerous foods,
ike stly meat products. Gel-
mfro igrUCﬁure, low initial
%d exloglcal contamination
m;lfl.ftended to 14 days
ngedl € (under refrigeration)
Whiy, 1NCrease the usability
Uig ;1 livex as compared to
niablaSm§ (6,8) .However, an
s fact € disanvantage of the
Decialurlng proces of livex,
hap ly the aspect of
: Oiat}on, is relatively
We ‘nr:tlmes above 60 minutes
= A Producible time of
Stud-lon (7) .The purpose of
i Nteg 'S was to modify the
ty °X technology of white
u@ShOrganfacturing in order
.. -®N and to standardize
of fibrin network

plasma 1s

Hq

ime

°N at the stage of blood
9elation.
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MATERIAL AND METHODS

The studies were performed on
commercially manufactured pig
blood plasma stabilized with
sodium citrate.Five—-liter por-—
tions of plasma,whose protein
content was found within the
range from 5.0 to 6.0%, were
used for the studies.The pro-
tein content of plasma was de-—
termined by densimetric method
during colection 'of "the ‘raw
material (1) .Moreover, the pH,
fibrinogen content by weight
method 2) and sodium citrate
by pentabromoacetone method (5)
were determined. Pre—gelation
of plasma was activated by the
addition of frozen pig and beef
offals i.e. lung, brain, kidney
spinal cord,, heart, spleen,
liver and udder. These offals
(after thawing) were added to
the plasma in form of
homogenate 1n plasma (1:9 ra-—
tio) . The amount of animal tis-—
sue homogenates, added to the
plasma 1n order to accelarate
its pre—-gelation, ranged from
0.01 to 10.0% (4) .Parallely,pre=-
gellation was performed by stane
dard, patented technology i.e.
without addition of the animal
tissue activators STiE plasma
pre—gelation and this was a
control sample (3). The crite—
rion used to measure the acti-
vating efficiency of pre—-gela-
tion of the above animal tis—
sues,was the time needed to fo-—
rm a relatively stable gel,mea-—
sured from the moment of intro—
ducing the activators into pla-
sma.We considered the gel to be
relatively stable when its strue-
cture did not show any deflec—
tions on the surface of plasma
in a beaker being characteris—
tic of flowing liquids.The data
obtained in our study were ana-—
lysed statistically,using prog-—
ramme — "Statgraphics 2.1" and
and IBM computer.The discussion
of the results was based on the
analysis of variance,determina-—
tion of the basic statistic chas
racteristics and correl.coeff..
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RESULTS achieve.Generally, the dOsag;ﬁ{
The protein content of blood the above stabilizer excqﬂ
plasma used for the production the technologically Temtmr
of experimental livex was found amount .which consequentlyrrﬁ&
within the range of 5.06 to lts in the dillution of 2"y
6.19% and averaged 5.65 - 0.23% and reduction i fibriﬂogenﬂﬁ
The fibrinogen content of plas-— ntent of plasma used for _ i
ma ranged from 0.62 - 0.07%.So— manufacturing.It is worthIHn(
dium citrate concentration og ng that the decreased flbroﬁw
blood plasma averaged 0.70 - gen content and increase® g
0.16% and was found within the ium citrate content of pqm
range from 0.47 to 1.0%. A cor-— generally retarded P ;wf
relation interdependance bet-— gelation, both in those Saﬂﬂw
ween sodium citrate and fibri- which were supplemented 1%
nogen content was found for 30 the animal tissue homogen?ﬂ/
individual portions (n=30) of activating the process Of}w#
plasma (Fig.1). rin net formation and in £ ¢
produced without Sucﬂjﬂ'
supplementation as well

P E<p 2.3,4,5). ‘
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The ca 1 cu 1 ated corre 1 at 1 on coe— logy used in livex manufacturing
fficient was -0.841 For
R = 71.6% . The regression
equation had the following form:
Y = 0.857 — 0.348x
where: Y = fibrinogen content, o
X = sodium citrate con- &
tent ( both in % ) £
&
The wvalue of this interdepen-— £
dance 1indicates greatly diver- g
sified amount of sodium citrate &
being added during commercial
stabilization of blood. Sodium 06 ol e
3 - . Fibr it e
citrate 1s introduced to the brinogen r et
b 1 OOd as 1 O% SO 1 Ut 10n ’ but (50§ b Fig.3. The effect of fibrinogen and sodium C:t;at:\/ px@
- - - 5 on gelation time o Jlasma activat®
der industrial conditions,pre— S e g N

cise addition is difficult to

894




0

ication time Cmin

Gelif

F 1brmo(,gn %3

Fig.

The

effect of fibrinogen and sodium citrate contents
on
' gelation time of

| plasma activated by pig brain
Omogenat e

g~

Gelification time [mind

Figs
oS The effe
o

€t of fibrinogen and sodium citrate contents

o
B 98lation time of plasma activated by pig kidneys
MOgenate

No
Ingo>tatistically significant
the C €Pendance was found for
fj-briontents of total protein,
ESp aogen and sodium citrate
re\gesmagelation time.
r%les lation time of plasma sa-
& iéwlthout addition of anim-
feuirsue activators i.e. time
mmhmtid for gel-like structure
mh\ eson ranged from 19 to 200
plnutes and averaged 91 - 43.5
dﬁsma -The measurements of
it thpre‘ gelation time show
%tQCtie addition of all sorts
HSSUG Vators in form of animal
157 adq Omogenates experimenta-
v, "®d to the plasma used in
Ce ?anUfacturing, markedly
he time needed to the
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occurrence of 1nterphase chan—
ges 1n the experimental systems

However, 1t 1s worth noting
that the most efective time
reducers 1n this 1nvestigation

proved to be the homogenates of

plg hing S brain:, and kindney.
With optimal and equal amounts
of the homogenates made from
the above three offals added
the gelation time of plasma
used for livex manufacturing
did not exceed 10 minutes (4).
On the other hand , the best

QcElvVator Eon pre—gelation
proved to be the homogenate of
pig lung, the addition of which
reduced the time of fibrin net

formation to the range 2—4
@inutes, which on average was 3
- Q.7 minutes Qe w8i The

brain tissue stimulated fibrino-
gen changes less effectively,
and plasma gelation time with
the use of this activator
averaged 4 e g minutes
(Fig.4). The average gelation
time for plasma supplemented
with a kidney homogenate ranged
from 3 to %O minutes and
averaged 6 - 1.7 minutes
(Fig.5) . Thus, the gelation
time of plasma supplemented
with the homogenates of lung,
brain, and kidney was 30,23,
and 15 times lower, respective-—
ly than that observed wusing
standard technologies (36N
Such a considerable reduction
and standardization of fibrin
net formation, constituting one
of the 1integral stages 1n
livex manufacturing process
seems to be specially useful
in mechanization and automation
of technological operations 1in

this process. This 1.1 turn
enables increased vield and
production capacity of a

technological line (7).
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CONCLUSIONS 6.Zaleski,S.J.,Kumor, L. Lawﬂl
Malicki,A.,Szubirska,R.,Ter

1.50dium citrate content in pla- kiewicz,R. (1984): LiveX ’od
sma use for livex manufacturing new product from animal blow
should not exceed 0.5% because and its fractions.30 th EUf
higher amount of sodium citrate an Meeting of Meeat Resear®
in blood plasma markedly reduce Workers, 7:3, (supplement) -
the content of fibrinogen, i.e. 7.Z2aleski,S5.J.,Nadolski,W.
the major protein affecting (1986): The mechanized 1ine
structural stability of the gel for the production of lﬂwﬁy
formed as a result of fibrin 32 nd European Meeting of
net formation. at Research Workers, Vol I.
220358 57
2.0ptimal addition of gelling 8.Zaleski,S.J.,Lawik,B. Tefeﬂ
activators in form of animal klew1cz,R.,Za1esk1,G. (198
tissue homogenates to the pla- Survival of Salmonella 1in
sma used in livex manufacturing cess of livex production @
can result in 30-fold reduction its behaviour on the i
in time of plasma destabiliza-— surface.33 nd Internatlonad
tion, i.e.the formation of the Congress of Meat Science @
gel—-like structure of the pla- Technology,Vol I, 2:14,
sma, as compared to standard
technology.

3.Reduced plasma pre-gelation
time during livex manufacturing
enables complex mechanization
and automation of technological
operations during white livex
manufacturing.
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