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• c\ ^SUMMARY: A spleen protein concentrate (SPC) is utili2® ^
meat extensor at a level of 18% in frankfurters, allowing 
saving in pork meat. The frankfurters presented quality 
specifications in accordance with stablished norms. There 
were no significant differences in yield during the hea 
treatment and at the end of the storage period with resp 
to the control sample. The texture parameters evaluated 
differ between the experimental samples and the control/ ,,j 
eventhough all products received a general acceptation 0  

like it very much".
INTRODUCTION: Among meat extensors widely used in the

elaboration of different derivates, have been used *
successfully, flours, soy concentrates and isoletes, ^ \ e  
and its constituyents, as well as other products from ^ a ^ tú dí 
sacrifices at salughter-houses have been also object of 
for this purpose. The objective of the present study is 
elaboration of a frankfurter sausage, utilizing a spleen 
protein concentrate (SPC) as meat extensor, as well as cf 
determination of the main quality attributes of this Pr

MATERIALS AND METHODS: A SPC obtained by Lantero
et al (1985) was utilized in the elaboration of the sausag

eS'
>cteuAfter three adjustment experiments, the formu;a was s e l  ft  

with maximum level of substitution of 18% SPC, insted o 
meat. Two levels of addition of wheat flour were used 1 , ft
order to improve the texture. The sausages were elabora ^ ed 
accordance with established commertial formulae, and s t  
during 8 days. Characterization of the products was ma 
through the following determinations: g;8 2)
-Physico-chemical determinations: proteins NC 79 09- 79
nitrites, chloride and humidity (NC 79 06:81); fat (N 76 
05:83); pH (NC 76 09-03:82); acidity (.% lactic acid) (N
09:82). . aC, o t ^ e-Microbiological determinations: total of aerobic met»
microorganisms and facultative anaerobic (NC 76 04- 76
1:82) ;col iform organisms (NC 76 o4-4:82); Salmonella ( 
04-8:82) and toxigenic staphylococus (NC 04-9:82).
-Sensorial evaluation: through a 7 points hedonic sea 

applied to over 1 0 0  panelists.
-Yield was determined during heat tratment and storing* 
Texture profile: was evaluated for hardness, elastic1  

cohesivity, gumminess and sheewiness (Bourne, 1978) in 
universal Instrom testing machine, model 1140. -c
-Water activity (aw): was determinated in an electron 

hygrometer Novasina,Determination of pH and acidity, as well as microbiol0 ^ ^ 1  
ands sensorial determinations were made on the fresh 
and after 4 and 8 days of storage. Yiels was calcula
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r\ f*.st 2 4 hours and after 3,5 and 8 days. Results were 
lstically processed.

^  AND DISCUSSION: Table 1 shows the chemical 
a c t i o n  of the sausages, observing that the experimental 
Conta9Gs do not show great differences with respect to the 
sper̂ F^* Resulhs obtained respect the main quality of , 1 flcations are in accordance with the norms for this type 
be6frocluct' which establish a minimum of 11% proteins; pH 
befwWeen 5,7-6,7; a maximum value of 125 ir.g/kg of nitrite and 
(Tah?en 1 , 5 - 3  % of chloride. Variation in acidity wiht time 
event-K shows similar characteristics for all the products, 
Sf>c hough it should be considered that the microfllora of 
accum9  ̂Pfesent metabolic characteristics that determine the 
*®«ui?lation Products with different influence on acidity. 
Clas . °f the sensorial evaluation (Table 3 ) allow to 
«mch the products in the category of " I like it very 
diff ln terms of the scale used. The statistical 
smaj?rence between the control and the B sausages, eventhough 
6*per' °Wes itself fundamentally to the texture of the 
< W ? ental sausages, wich were less firm than the acc6r.^s '* During conservation, the products were favorably 
ciasR.®d by the panelists, mainteining in all cases theication of " I like it very much ".Nevertheless mean 

the sensorial criteria showed a tendency to diminish 
teiat. j:Inef ar»d in the opinion of the panelists, this was 
to f-hec* to changes in the texture of the product, more than 
The 2 ® taste of the same.
kGde<3aUSa^es' sanitary quality was satisfactory ( Table 4 ). 
ConCfsIn? ( 1988 ) obteined sausages extended with protein 
ip thn -a^es of rice bran with levels of 1 0  microorganisms/g 
Subs .̂̂ iuft elaborated product, in spite of utilizing 
Stati^ i o n  percentages which were notably lower. 
iteai-Sl'lcal analysis of weight differences during the heat 
the mebt and storage showed no significant differences among 
stoj. ari°us formulations during the heat treatment and

Peri°ds. Incorporation of SPC into the sausages as 
vniUeextensor does not lead to yield disminution, with 
Likewa being in the established levels for this product. 
v<Uu *SG there are no significant differences among yield

. °btained after 8 days of storage, eventhough it s ou 
inted out that the obtained values for the experimental

be 
?o
ipfl- blation are somewhat superior. Theses result are mainlyt̂Qtp?nCe<* by the functional characteristics of the spleen *cc lbs after their obtention as a proteic concentrate, in 
CaPao;fnce with Lantero.et al. ( 1988 ) the SPC shows the ĥoi6 ty to form gel and stable emulsions, being the se 

its functional properties which determines the 
ê*ti)*-0r ln the system under study.Parameters evaluated ( table 5. ) showed am°b9 t
f°tinu?lv®s highly significant differences among the differ 
Lalupod^ ons• The sample taken as control shows superio 
^  D e V n a11 parameters, which coincide with those reP ° ^ a ^s0 J°»bre et al ( 1986 ) for sousages of the some ’f  

' he classified samples as B, showed superior va
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the texture indicators with respect to the A samples. This 
maybe related with a larger content of wheat flour.
The a in the control and the A and B sousages showed 0 . 9 4 5  / 
0.9561 and 0.9492 respectively. Roca ( 1983 ) reports a valu 
of 0.972 in sausages with similar characterisics as the 
control.

Table.1 Sausages' chemical composition (%) and chemical 
quality index (1 )

Chemical Sausage
composition

Control A

Humidity (%) 58,8 + 0 , 2 58,1 + 2,7 59,8 + 1,5

Fat (%) 10,58 + 0 , 1 14,7 + 0,5 14,1 + 14,09

Ashes (%) 3,7 + 0,4 3,2 + 0,5 3,6 + 0 , 6

Proteins (%) 16,4 + 0 , 1 14,7 + 0,5 14,1 ± 0,9
PH 5,9 + 0,4 5,8 ± 0,3 5,9 ± 0 , 2

Nitrite (%) 
(mg/kg)

101,3 + 1,9 92,9 + 5,4 98,9 ± 3,7

Solt
content (%)

3,4 + 0 , 2 0 3,87 + 0 , 1 0 2,90 ± 0,5

(1) Mean values ± SD
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Tabl e * 2 S a u s a g e s '  p H  a n d  a c i d i t y  b e h a v i o r  d u r i n g  s t o r a g e

ParSffleter Time
(days)

Control B

Acidity 0 1,3 ± 0,5 1,1 ± 0,3 1,1 ± 0,2

PH

4
8
0
4
8

1,3 ± 0,5
1,1 ± 0,2
5.9 ± 0,4
5.9 ± 0,4 
5,8 ± 0,3

1.2 ± 0,3
1.2 ± 0,4
5.8 ± 0,3
5.8 ± 0,3 
5,5 ± 0,1

1,1 ± 0,2
1 , 2  ± 0,4
5.9 ± 0,2
5.9 ± 0,2 
5,6 ± 0,4

(1) Mean values ± SD

Tabie
J Sensorial evaluation during storage (1)

Time
(days)

Control A B

0 5,85 (d) 5,74 (e) 5,84 a (f)

4 5,82 5,70 ab 5,82 a
8 5,79 5,65 b 5,73 b

^ 6 t'enfâl'Ues^roin morethanlOOconsumerslettersineachcolumnindicate significative 
D, rencesat p<0,05.

rehtletterstot= Omeans significative 
ehceatp<o,05
^lueswithout lettersincommon différât p < 0,05

401



T a b l e .  4 S a u s a g e s '  m i c r o b i o l o g i c a l  c h a r a c t e r i s t i c s  d u r i n g
s t o r a g e  (1)

Bacterial Time Control A BGroups (days)

Mesofilie 
aerobes

0 0.26.10 1.4.10 3.1.10

and
facultative 4 1 .8 . 1 0 2 .8 . 1 0 3.3.10
anaerobes/g

8 8 .1 . 1 0 9.7.10 5.4.10
0 < 1 0 < 1 0 < 1 0

Coliforms/g
4 < 1 0 < 1 0 < 1 0

8 < 1 0 < 1 0 < 1 0

0 0 0 0

Coagulase-posi
tive 4 0 0 0
staphylococci

8 0 0 0

0 0 0 0

Salmonella
4 0 0 0

8 0 0 0

(1) Means values from three experiments
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e* 5 Sausages' texture profileTabl

TextUral
Property Control A B F Sig

Har<*ness 13,3 a 5,4 c 7,1 b 399,06 ***

EUsticity 7,6 a 6 , 0 c 6 , 8 b 20,58 ***

Coílesiveness 0,33 a 0 , 2 2 c 0,26 b 20,43 ***

Gütnminess 4,5 a 1 , 2 c 1,9 b 344, 8 6 ***

®̂winesss 31,6 a 7,5 c 13,0 b 551,6 ***

Wean values without letter in common differ at p < 0,05

f NcijUSION:Technological feasibility to substitute pork 
1 8 % Su?r a frankfurter type sausage is revealed up to

®titution. The product quality were generally 
f ec* :*-n the category of " I like it very much " and are ̂ 

6̂ktur-r c<?nsumption within a period of 8 days, the sausages' 
^iffe e differs significantly from the control, finding 
 ̂Samr.?nCes between the experimental samples, which favor the 

®s* The a allows to classify them in the category of
Perishable
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