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' and meihods
»as1nRa of mortadella 'type sausages were prepared in artificial protein

Sa°r diameter °f 75mm. The sausage emulsion was made of cured or uncured 
f-th temn ages were thermally treated in an experimental smoking house equipped 

Pasture, humidity and smoke density regulators. Smoke generator was 
?0oden f*Linaide *be hermetic smoking house where the standardized portions of
i c°esiv ps were burned* made possible to differentiate the smoke density.
* ei'val P°rtions of wooden chips were introduced into generator in 10 min. 
fusion«*. That time interval was sufficient for complete burning the largest 
-*1® wooden chips used /3g/. Then the smoked sausages were cooked until
fi The nal temperature of 68 C was reached.
¿5icatn%p^£ace colour of sausage bars was measured using the spectrophotometer 
is? from +u 0 etluiPPad with reflectance attachement. Two 4mm thick slices were cut
ii ashreri • surface ofl each sausage. The reflectance spectra of the slices were 
s^ihant ln tlle rang~ °f 380 to 700 nm in 10 nm intervals. The colour parameters:
' °°P<l5n™Wfvelenst,h ^ d » brightness, %, colour saturation, were calculated
t Uain to CIE /light source C/.
f^^icafiSOme atandard samples as references, the differential spectra were

PrePared* A H  spectrophotometrically tested samples had been previously 
- H y  evaluated by 4 members panel, using 10 points graphical scale.

Two mechanisms o f the form ation of su rface  co lour of sausage 
o The A n a ly s is  of d i f f e r e n t ia l  r e f le c ta n c e  sp e c tra .
tL a SaifiH t’f e r e n t i a l  r e f le c ta n c e  spectrum 

£'as obtained hy u s in g  as a 
0 ’ her sausage sample in s te a d  of 

iwPle fi stan d ard . M ostly , a s  a re fe ren ce  
e s t a t e s 6 ? alcP le ° f  the same sausage but 

®C. T4.a w ith  smoke or cu r in g  s a l t s ,  w» m
atert 71; x-- aauoagc uu U

Of XtQ w ith  smok:e or cu r in g  s a l t s ,  was
+tnade p o ss ib le  to seo a ra te  the e f f e c t  

r im e«ieatment on the °° lo u r  of 
!t !ctra a a l  samP le * The examples o f such 

sPta ahown on f ig *  1 and 2 . F ig . 1 
eJ®1i 8a /he spectrum o f cooked unsmoked 
tkfPle n aaEe w ith  cooked unsmoked uncured 
*HV Colo,® a re fe ren ce  /50/54/ dem onstrating 
%u&lobiU lr ‘S e f fe o t  of n i t r ic -o x id e -  
«5^4  Sa 5 the fPec truiu o f cooked cured 
tC^le ausage w ith  cooked cured unsmoked

re fe ren ce  /34/50/ dem onstrating 
9t S*itupr i ne e f f e c t  hue to chrom atic smoke 
Nil °ked t s  sediment a t io n ;  the spectrum

e4 ,,„Uncured smoked sausage w ith  cooked a £ 
9f “Potrato?moke<l  samPle a s  a re fe ren ce  738/54/

ùE
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*<n it o'
be seen , th a t curve 50/54 i s  

chaiy l" !8* w ith  some number of mor

tio n 0,1

chai1' Iia'c witn some number of 
^5iact«v<cteristic peaks. The more

I <** n na ci QYia n 4- a A r\ * c  r\

more or
^  m e more

N \ 5 ? o  „ onee are at 440, 450, 460,
and °50 nm. Curve 34/50 i s  a t y p ic a l  

8 ChapPec^rum‘ Curve 38/54 dem onstrates

- 0.1

-0,z-

e7 ac t e r i s t i c  fo r both curves d isscu sed '0 ,3 ' 
® ape°g® sting c lo se  r e la t io n  among the
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Pig.2 presents the spectrum of cured 
smo.ked sausage with uncured smoked sample 
as a reference /38/54/ demonstrating 
the colouring effect of meat pigments 
reduction and of meat pigments - smoke 
constituents interaction; the curve 5 
as a sum of two spectra 50/54 and 34/50 
demonstrating the same shape as the 
spectrum 38/54 and the spectrum 34/58 
of the shape in close relation to 38/54. 
All these observations confirmed the 
hypothetical mechanism of the formation 
of surface colour of sausage.

The influence of curing process
and smoke density on the effect 

of sausage smoking.
The results of experiments are 

shown on fig. 3 and 4. Cured and 
uncured sausages were experimentally 
smoked U3ing smoke of different densities 
The effectiveness of smoking was then 
sensorically assessed /SA/. In first 
experiment no smoke was used O  , in 
second one - smoke generated from 1g of 
wooden chips/10 min. and in third
one - smoke generated from 2g of wooden 
chips/10 min.- X -  were applied. For 
uncured sausages the additional 
experiment with smoke generated from 
3g of wooden chips/10 min. - Q -  was 
oerformod. The smokin process was 
finished after 30, 60, 90 and 120 min.
As it can be seen, using no smoke it was 
impossible to obtain a characteristic 
surface colour of sausages. Using smoke 
of moderate density and sufficient time
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12 hours/ a proper colour of high intensity was observed. The increase of smo^e 
density in smoking cured sauoages demonstrated a positive effect on colour at 
same portion oi wooden chips burned. The increase of smoke denait.v had no effeC„

* , . „ & oauoagco u c mu no n  a leu a positive eiiect on colour u
+uP°rtlSn 01 w°oden chips burned. The increase of smoke density had no effe£ 

on the surface colour of uncured sausages. It was due to the limiting effect of 
the colour reactions velocities on the formation of surface colour of sausageS* 

a£reement "lth the results of analysis of differential reflectance 
no+f>,SaUS^Se aur"a°es* In consequence, the time of uncured sausages snioki S 

«ould not be reduced contrary to the time of cured sausages smoking.
Relation between objective and sensoric assessement of colour.

amo?& objective colour parameters, namely dominant 14.ere 
hri ghtness, colour saturation, and sensoric assessement of colon11, 

tested.lhe calculated linear correlation coefficients are presented in table 1* 
W6re ?tatiatically very significant, therefore it was difficult to 

select the parameter playing the most important role in sensoric sensation, „
“ r e d b y the analysis of the 2nd and 3rd order p a m a l c o r r e l ®  10

h n£3 {tabla V ’ As i1: can be seen* the dominant wavelength was the important factor- fin lour oatnro+iAn a 4 j „ ___ * ® . ''XidtirnnrtVlf , “ ' --- ^ m e  uommanx wavelength was
, *  doctor. Colour saturation was important in cured sausage only, 8 
brightness was unimportant in all cases 6 ^

Cable 1.
Correlation coefficients 

pe Y

Ad 0,726 -0,798 
pe -0,709

Table 2. Partial correlation coefficients 

Sausage correlated
sens. type variables other
ass. A d pe Y vari®

0,801 cured Ad 0,581 0,330 0,466
0,676 pe 0,578 0,317 0,541

-0,816 Y 0,404 0,400 -0,086

uncured Ad 0,752 0,499 0,493

pe 0,754 0,088 -0,015
Y 0,404 0,685 0,272

t no 
bieS



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.

6 - 2 2 ASSESSMENT OF SELECTED FUNCTIONAL AND TECHNOLOGICAL CHARACTERISTICS
OF THE WHITE LIVEX PROCESSED FROM BLOOD PLASMA

Prof.Dr.Ing.Zbigniew Duda.,M.Sc.Andrzej Darmoluk 
Department of Food Technology of Animal Origin,Agricultural 
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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.




