
The simplified objective method of the determination of surface colour 
of smoked sausages.

Spect°a°ar+parametera calculation according to CIE is based on full reflectance 
a ^lle BarnPles* It was found, that two monochromatic reflection 

coin, at the wavelengths of 540 nm /R540/ and 640 nm /R64O/ could be used 
0ïi8htness determination‘ The value of R540 was used as a measure of colour 
„ S8: Y = 1,151 . R540 + 2,495 /%/

rat? correlation coefficient r = 0,979.
to R640:R540 was used as a measure of dominant wavelength:

#ith >d = 576,2 ./R640:R540/0 ’021 /nm/
fa? correlation coefficient r = 0 ,yb0.

c??SageB t S* R540 and R640:R540 were applicable for cured as well as for uncured 
e°lour an*1” tbe ca8e of cured sausages the high significant correlation between 
•^Qtion ^ration and the ratio R640:R540 was also observed. The regression 
un j , 11 wa s ;
lth cor,, , Pe = 0,055 . R640:R540 + 0,431 

■relation coefficient r = 0,901.

6®oki^ pre8ents a part of results of a complex study of the physical aspects 
J-nS process.
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OF THE WHITE LIVEX PROCESSED FROM BLOOD PLASMA
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3<>ver
aIUnctional features of the white live* being a product processod from blood 

inv t0r initial golling of plasma at 25-30°C and thereafter pasteurization 
8si;igated .Content of protein, dry matter, p!l,water holding capacity HC/, 

t re~ ,9 capacity /EC/ and emulsion stability /EG/ wore determined.The amount of 
from gravity syneresis at 4aC and under pressure and during simulated 

f0 clifffrtation /ST/ was also estimated.
1 e th6 nce was found in protein content and pH between the livex and plasma used 

1:tnie'Live>: manufacturing.The EC of the livex was 2.5 times smaller and the E3 
bv Uoraa in comparison to EC and ES of blood plasma.White livex is characte- 

an?9 toynUri8atisfaotory WHC which was within the range of 15-17% /determined accor- 
08 thrau~Hamn'-The livex WHC depends on the initial amount of protein in plasma 

PtR^btg ' 9 Period of refrigerated storage.Tho gravity drip after 24 hr. of storage 
pr®asUp t0 5.o% and increases up to 12.5% after 5 days of storage .while under 
(jn;saure /p^5G/cm2/ 15% and 30.5%, resoectively.Release of liquid during ST under 
0f8aU s| O f livex was 3.2% and 8 .6% after 1 hr. and 3 hr.,respectively.
Cq ihe , ctory water holding capacity of livex will substantialy restrain the use 
"e!, ht ex aa a moat substitute due to the fact that protein and dry matter 
'hd suh~ 1 be practically beyond the control.The restrain of the livex use as a 
y QitHj,Qtltute could also origin from worse than for plasma emulsifying capacity 

Si°'i stability.



INTRODUCTION

in

The widespread use of blood plasma, both in sausage and canned meat product^ ^
factors is conditioned by good biological and nutritive value of its prote ,1* 
well as'by i?s functional properties, easy availability of the raw material^ „f 
ughterhauses and sausage processing plants and comparatively s P niasma 8n_/,
obtaining the plasma./l/.These are the reasons why both natural blood pi00 rinfl/' 
slasma after sSch proceses as: condensation,precipitation.structuring / ha6 be 
spinning and co-precipitation with other protein sources e.g.milk prote 
Tie a recoqnized and commonly used substitute of meat proteins./6/. teS of
In literature, the technologies of obtaining precipitates or c° ; P ^ c^P“ ®nt 
blood plasma proteins of significantly varied level of the P ™ t0in c0"t®"lati°n 
and functional properties etc.,by means of thermal denaturation and co 9 loritle 
resulting in protein precipitation in the presence of NaCl and calcium laSi»0
phosphate buffer solution has been described./?/. It has been P ™ « d  th«t g • * 
derivative0preparations obtained according to the technologies mentioned ao t„„
good substitutes of the muscle tissue proteins and recipe fat ingredient
manufacture of e .g.emulsified sausages and pate./ /• hnoloales is the prod^ 1 * tai- 
Ponceotionally different from the above mentioned technologies is tne p ig 0° 
whitoPlivex.According to the patented technology of its manufacturing, i* „bta^V 
ned from blood plasma, after adding the toughening substances,in orde p0J
a semi-processed product after 15-30 min. at 20-30°C fur heron s u b j e c t e d ^ -  
teurization ./2/.The final product is characterized by relatively soli , 10u
slightly porous,gel-like structure of hard-elastic consistency, off-white 
with greyish hue.

MATERIAL and METHODS

The expo rime 
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ntal material was white livex obtained from pig blood plasma 
the selected functional and technological parametres wasmad p. c£Jl - ( 
rage at 4°C.The livex was produced in tho gel form of cylli 5 
diameter weighing approx. 200 g The experiment was repeated 

content was determined by Kjeldahl s method.Moreove p., Y 0pmin , 
g capacity /5/ was determined in the white livex previously ^  -  
and laboratory grinder.Same paramétrés were d0t0™inod Jj"capacitV 1
for its production, i.e.pig blood plasma.Tne emulsifying cap

if.the livex and plasma proteins was determined by the method of Swift et 0 coa 
The emulsion was produced at 5000 rpm.Soya oil 'was introduced into the /^iO- a

/approx. 30g/, put into centrifuging containers and heated in a water bate 
for 30 min. and centrifuged thereafter. The TEC was expressed in a mL or
per 10 0 g of the emulsion.
The amount of the released liquid resulting from gel syneresis was determined if*

on1® to

leased from the examined material of the initial weight of 50 g and at 
3f aoprox.0.2 kG/cm2 tor 30 min. was determined.The release of liquid from
resulting from

tH0 >0'

syneresis during storage at 4°C was determined by measuring 
uid flowing out of the unloaded cylindrical blocks of the ex

tical analysis was oascu on m u  uc 1011»*..«w w .  ----------7 Z Z
tres. The significant differences between the mean6 were determined at tn 
significance P^O.05 using a t-Student test.

RESULTS and DISCUSSION A fl6
to 0^'

The experimental production series have been arranged within a row acc°rd^ng,0<1 ■j.̂1 
decreasing protein content in tho white livex under the capitals from A^to^ (0^
rage, 6.06;5 of the protej 
/A/.Protein content in tf 
found within tho range fi 
difference was observod : 
and in the livex manufact 
e.g. in the product manui

ant in tho white livex under the capitals from A t « ,  
sin was determined in the livex ranging from 4.3,\, / 'rg 
tho plasma being the raw material for livex manufac ^ ,r 
from 5.40;i /D/ to 6.77.5 /A/, and avoragod 6.32£ /\° \06<f 
in tho amount of protein in a particular batch of 
itured from it. In comparison with the protein cont ,, V 
factured from blood plasma called "precipitated pia



P1® Uvi»8Pu ’ the amount of protein determined in the llvex is approx. 10/ lower./0/ 
f® higher P£ wae found within the range of 7.71 + 0.07 units and it v.as o'.34 pH uni- 
n 9nific e 5hat determined for the pig plasma.However, this difference was not 
fa from o .™T , •, i/" The mean dpy matter content in livex amounts to 3.52/ and ran- 
f  » With rh4\ / A/ t0 7,04% /E/./Tab.l/.the amount of free water in the livex increa- 
f«ries Th„ne decreased protein content from 81/ in A series to more than 87/ i E 
îül®ifviLkVater holdln9 capacity is similar to that of the OOP preparation./8/.The 
?! protein / ^ paclty of fat by the Plasma ranged from 46.7 mL of oil/lOO mg
j lne8 hioK t0 4 1 *1 mL of oil/100 mg of protein /C/ and on average it was 2.5 
fumâtes fü than tha valuo of this paramétré determined for the livex./Tab. 1/.This 
]• U v Qx ri at Pa8tourization resulting in the formation of gel-like structure of 
i v®x is n et? riorates the fat emulsifying capacity significantly considering that 
$f*9 Pron0~ .  actured from Plasma i.e. product characterized by excellent emulsify- 
c<ie o t a h rtles‘

h tha1 ?f the eraulsion obtained from the livex is also smaller in comparison 
f °n Procn Ühe Plasma since the suras of water and fat effluents from the emul-
n°r blood i from the livex were approx. 1,5 time larger than those determined 
tk U v elv /t Ü1”3 and they amounted to 32.2 and 21.4 mL from 100 g of emulsion, res- 
ijh c°ndiiirab>l/.Deter,,lining the quantity of the effluents from the livex under 
fn n the ti°ns of simulated transportation, it was observed that they increased 
n Und at protein content in the examined material decreased.On average,they were 
U tatlon n° leVel of 3-21“ » 5 -92'̂ and 8-59/ after 1.2 and 3 hr of simulated trans­
ir Was fou 'fsPoctivoly.Determining the quantities of effluents using Carver's press 
ati,73/ / F / d t"at tbe araount of the released liquid increased from 15.55/ /A/ to 
n eh, /T~,C averaging approx. 23.55/ when the protein content in the livox decre-

wb«' ,<3D.i/.Wag ' •
0r°ra theV>erVed d u r in 9 refrigeratod storage of white 1
a fein Cna?p3‘es Increased with lenghtening of the stuiuyu u o e  ana tne aocreasmg 
St” l2 .43f°ntont»During 5 days storage at 4°C it reached; 4.96/, 7.87/,10.14/,11.60, 
f °r6gQ huJi resPectively./Fig,1/.During the same time and climatic conditions of 
t gel a at tho pressure of approx. 5 G/cm2 the quantities of effluent resulting 
i; ’ i S . ^ ' ^ ^ e r i s  were; 3.05, 2.09, 2.06, 2.05 and 2.45 times greater and amounted 
In 9ht,r 2 2 ♦Ol/» 26.81/, 29.10/ and 30.61/ in proportion to the initial sample
ih,Qr(W  ?po$tiV9ly- /pi3-2A
lte liVG° dctermine the possibilities of substituting certain amounts of pork by 

°* in the recipe of scalded comminuted meat products,tho manufacture of >

livex that the amount to drip 
orage time and the decreasing

SaitN  sa ,
boiaJa, blooj393 was performed 3 times substituting 10/ raw meat by the white livox 
troitabilit P„?si,la; 0 advcrse of roc t of livex on tho battor viscosity,pll,yield,
Hth* i.e. nr !̂!d c°1°ur was observed in comparison with tho following variants :con- 
„ l0/ of n?„ !r0T ,neat and fat raw "arcrials only, and experimental processed

P19 blood plasma as mu3cle tissue substitute.
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pie 1. Selected physicochemical, functional and technological features of the 
white livex and pig blood plasma used for its manufacture.

~^§eries A B C D E
5? S.D 55 S.D. X S.D, X s.o X S.D. %

>tein % p 6,77 0,04 6,46 0,10 6,39 0,01 5,40 0,04 6,56 0,04 6.32

l 7,15 0,04 6,84 0,01 6,43 0,05 5,04 0,09 4,84 0,10 6.06

p 7,30 7,55 7,45 - 7,20 - 7,37 - 7,37

i 7,65 _ 7,75 _ 7,80 - 7,65 - 7,70 -

:ca p 46,74 2,13 41,23 0,76 41,14 1,01 44,68 1,44 44,59 2,35 43,68

I 15,96 0,98 16,93 1,67 16,23 0,72 19,79 1 ,74 18,69 0,23

■ESb p 17,50 0,96 23,33 1,36 17,92 1.59 27,09 0,83 21,25 1,59 21,42

1=4 i 32,08 1,59 30,84 0,96 27,08 1,59 '36,25 0,84 34,58 1,60 32,17

).m.c
1=4 L 9,40 0,31 9,12 0,06 3,95 0,03 8,07 0,37 7,04 0,01 8.52

= .W.d 
1=4 L 80,74 1,31 81,03 1,05 81,56 0,95 83,09 0,79 37,33 0,91 82,76

e'ver p.
1=3 L 19,55 1,11 22,03 0,94 23,39 0,70 26,06 1,18 26,73 1,16 23,55^_

:. _ r lh 2,17 0,40 2,39 0,05 3,95 0,12 3,41 0,57 4,13 0,63 3,21

h=3 2h 3,53 0,57 4,79 0,41 6,81 0,19 6,86 1,01 7,60 0,84 5,92

L ____ 3h 4,97 0.73 6,75 0,64 9,22 0,43 10,15 1,38 1 1 ,.a.4. 1,56
_8,_59^

Emulsifying capacity /mu 0 1 1/iuu my piutox«./.
Thermal emulsion stability /ml_ effluent/lOOg of emulsion/,X-n=20. 
Dry matter /%/, £ -n=20.
Free water /'/J, £ -n=20.
Effluent in Carver press /%/ X -n=15. B
Effluent during simulated transportation /',’J , X -n=15

P = plosnl8
L = live^
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Fi9.2. Tha dynamics of the effluent released from white livex durinq
b days of refrigerated storage at 4°C under pressure of 5 G/cm2.

6 . 2 3  UTILIZATI°N OP A FAT: RIND : BROTH EMULSION IN BRt)HV/URST 
TYPE SAUSAGES

Ramon Santos

Recl^LoDez 10 P°°d Industl*y Research Institute, Hab., Cuba '

ah> S p u i ' ,;h efrev?eidsee ^ r^ ^ SGnt,a^ afee.Pr0p0rti0n of total «eat products 0..'vide rnini-I Yielde are hi^i, and their formulae are very flexible allowing
f view 0/?.°f-raw n^erial substitutions to be carried out, both from the point

: I«'!«, “sSfi«,“IIB°r'"1“t " eoo"“lc i0"ul*' »>■it , . *

I* v Perez et al., 1979 ).
tn thi yapex

^furters.

i Tn:LS TyPe of product. Pat : cooked
. Is 5 ; have been successfully tested in this con -

i.i
:urtersr’ re9ults are Presented on the utilization of such an emulsion in

at

Ih
and methods

^ ^ £ d « it e o S 8o?J2?lfldbi!i weight rr - m, f ^ lalS* W *  a proportion of fat: cooked
4 lt was chilled at 2 °  b4°o '%N% j \ WaS avded to ilrProve keepability,cniiiea at 2 - 4 C and stored 24 hours before use (Schut, 1976). J S39




