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study searches for the possibility for modification of cooked sausages fatty acid con- 
by means of an input of a certain quantity of sunflower-seeds to the meat raw materials 

°re they have been processed in the cutter. Because the latter also contain a considerable

The

thy of proteins, we have investigated what is their influence upon the finished product 
■acid content.
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Th,

studies have been carried out with cooked sausages, by adding -,5 and 10 % of whole sun-
over- seeds to the meat raw materials, in order to prepare the experimental samples.
total quantity of the unsaturated fatty acids in one of the samples investigated grows 

utU ij
increase of the quantity of the input additive to 61,01 %, at 5 % sun flower-seeds

for Zed and 62,63 %, at 10 % sunflower-seeds, in comparison with the control samples - 3,87%. 
êxample, the quantity of oleic acid in the contrl samples of sausages "Prague" is 2,78 %, 
e bn 3 % and 1o % of sunflower-seeds input is increases to 44,01 and 45,86 %, respective-

‘

by.
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Sage

Tbe linolic acid in the sausages with 10 % of seeds is 12,47 %, while in the control sam- 
°nly traces are seen.
total aminoacids quantity, as well as the quantity of the separate aminoacids in the sau- 

mcreases with increasing the quantity of the input additive.

RODUCTION 
The ex-

lsting tendency for decreasing the consumption of animal fats explains the tend for
seeking suitable ways for their replacement in certain meat products (sausages) with vegeta-
The
he

°rigin fats.
utilization of sunflower-seeds in the production of meat products can help on the one si- 
for the

i

c —  improvement of lipid fraction composition and more concretely of their fatty acid
rion. The utilization of vegetative fats, however, almost always is connected with the 

arance of some technological nature problems. It is known that the heat treatment of meat
t0(lucts 1leads to a change in the nutritious and biological value of lipids which is connect­
ing lth guality changes of the fatty acid compositions (Levachev, 1980; Baltes, 1976). Besi- 
Sux̂ hat' the aminoacid mastionin limiting in meat passes into an unabsorbable form - methyl- 

ne' at which the assimilation of meat protein is decreased (Hoffman, 1977; Stiebing,
Th conn
j>oSe ection with this, this study investigates the influence of the utilized for this pur- 

Tower-seeds upon the fatty acid and aminoacid composition of the finished product in
sausag es.

Mat 

: The
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ErIAls a n d m e th ods
inv,estigations have been carried out with whole sunflower-seeds, preliminarily taken out

Mu. the husk
ant

^Vp
s* The sunflower-seeds are utilized in quantities of 3,5 and 10 % as regards the

by of meat raw materials in two assortments of cooked sausages. The following sausages bele~Sax^en Produced, having the composition of : lean pork - 50 %, half-lean pork - 50 %, tab- 
^how 2,2 nitrite - 0,0007 %, sugar - 0,1 %, garlic - 0,1 %, black pepper - 0,3 % and 
beef er the name of "Kamchia", and sausage "Prague" having the following composition :
Ü,1 % grade - 40 %, half-lean pork - 60 %, table-salt - 2,2 %, nitrite - 0,01 %, suaar -
ai°hai bJ'ac)c Pepper - 0,2 %, nutmeg - 0,05 %. The sausaqes have been produced after the tra- 

technology tor the production of cooked sausaqes. Analoqicallv control samples have 
Produced with no sunflower-seeds utilization.

>
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Inorder to determine the influence of the whole sunflower-seeds upon the fatty acid composi*-1
on of cooked sausages, the fats should be extracted after the method of Bligh and Dyer with )
mixture of polar and unpolar solvent (Bligh et al., 1959) . The solvent has been separated W

Y)6‘means of a rotary vacuum-evaporator, at a temperature of max 40°C. The esterification has 
en executed by sodium methylate after the method of Smith and De Mau (De Mau, 1964; Smith/ 
1961). The methyl esters of the separate fatty acids have been separated after the method 
gas chromatography of the gas chromatograph "Fractovap 2407-T", company Carlo Erba, at the 
following conditions. The column LAC 886, with a length of 2 m and a diameter of 2 mm (ethY 
leneglycolsuccinate upon a chromosorb G 60-80 mesh silanizated), initial temperature 140°c' 
temperature final 210°C, injector temperature 5°C/min., 18 min., izotherm PN = 1,3 kg/cmJ- 
The determination of the sausages aminoacid composition has been done on an iutomatic amin° 
analyzer AAA 881. For this purpose we have weighed about 0,1 g of the mean sample (accural 
of max 0,001 g), in sp-cial flasks we have added 6 n HCL and welded the flasks. After the 
rolysis is over in the drying cabinet, at 105°C for 24 h, we have cut out the flasks and th 
ir contents has been filtered through a filter . The filter rinsing has been done with h° 
water, the filtrate has been collected in a glass dish and has been evaporated in a water 
bath. We have added 5-6 cm3 more distilled water to the remainder obtained, and the liquid 
portion has been evaporated for a second time. The rinsing and the evaporating has been 
once more. We have dissolved the remainder in 0,125 n HCL (max pH = 2,0), in a measuring 
flask of 25 cm3 and filled up to the mark. In order to chromatograph in the aminoanalyzer 
column we atomized 0,1 cm3 from the flask content. The quality calculation of aminoacid c0ltl 
position, we have done a calculation of the area on the very top of the chromatograms aftei 
the well-known method HW. jeWe have processed the results obtained after the methods of mathematical statistics (Geofy 
va, et all.,1989).
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RESULTS AND DISCUSSION
The data from the separate types of sausages produced with a different quantity of sunfl0'

erf'seeds show qualitative difference in their fatty acid composition (Table 1). The highest 
tent of saturated fatty acids has been determined in the controls, in the sausage "Kamchi3 |  
and in the sausage "Prague", too. e

The total quantity of the unsaturated fatty acids in the sausages increases with the inc
of the additive input quantity. In the experimental samples of sausages "Prague" with 5 anu

10 % of seeds, it is 61,01 % and 62,63 %, respectively, in comparison with the control
3,87 %. As regards the controls of the sausage "Kamcgia", with 5 and 10 % of input seed3' tt>e

total quantity of the unsaturated fatty acids is respectively 61,05 % and 56,73 %, in COlfP£

son with the control ones - 7,7 %. The results from the investigations show an increase in
ttii

A1lN

Ulst
»ft91

unsaturated fatty acids content, with the increase in the quantity of the input sunflowef 
eds. The increase in the essential linolic acid content makes an impression, which in th®

1 Slization of 10 % of seeds in the sausage "Kamchia" reaches 16,89 %. In the experimental
les with 3 % and 5 % of seeds input, certain quantities of linolic acid can be determine'

(iJ'

ble 1). The total aminoacid quantity in the sausages increases with increasing the quanti1̂
of the additive used. In the experimental samples with 5 and 10 % of sunflower-seeds, the

V

«1it

AU,
Vsital quantity of aminoacids increase respectively to 10,54 % and 16,06 %, while in the c ° n

of 5 •- ■it is 6,85 %. The results from the aminoacid sausages composition, produced with using
flower-seeds have shown that the quantity of aminoacids lysine, threonine, serine, alanine
valine, isoleucine, leucine, phenylalanine is considerably higher in comparison with the o'11

rol samples. Such a tendency has been determined also as regards the aminoacid cystine/
quantity is 0,07 % in the sausage "Kamchia" and 0,09 % in the sausage "Prague", while in 
control samples only traces of it can be noticed.
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The results have shown that the utilization of sunflowef-seeds in the production of cooKe
sages can improve the fatty acid composition of the finished product. This allows us to in
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TABLE 1 ,

Fatty acid composition of cooked sausages produced with 
different quantities of sunflower-seeds (% regarding fat)

fatty acids

id'

CaPrilic c
CaPrinic c8:° 
Lauric c 10:0 

«vristic c 12:0 
pristo - 14:0 
oleinic
^lmiti_^ic
âln\it0- 

■*-eine 
«arga_ 
t ine 
St,

'14:1

'16:0

'16:1

earic 
°leic 

UP°Üc
LiPole_

'17:0

”18:0
'18:1

'18:2

'18:3

Sausage "Prague" Sausage "Kamchia”

control
samples

e x p e r i m e n t a
s a m p l e s

control
samples

e x p e r i m e n t a l  
s a nr p 1 e s

with 3* 
seeds

with 5% 
seeds

with 10% 
seeds

with 3% 
seeds

with 5% 
seeds

with 10% 
seeds

8,54+0,06
traces

8,68+0,05
2,00+0,06
1,09+0,02

traces

traces

Pic

C a + ated 71,66 + 1,10
RatioUrated 3,87+0,10

Saturated:Saturated 0,05

0,73+0,02 1,73+0,02 1 ,78+0,04

traces traces traces

traces traces traces

1,57+0,05 2,49+0,07 traces
traces 0,41+0,01 traces

26,95+0,11 26,55+0,10 25,18+0,16

3,45+0,02 4,05+0,08 4,30+0,10

12,88+0,10 8,22+0,05 10,40+0,10
44,01+0,17 41,38 + 0,15 45,86+0,14
9,49+0,08 15,09+0,11 12,47+0,11

0,91+0,01 0,08+0,00 traces

42,13+1,10 38,99+0,93 37,36+0,85

57,86+1,10 61,01+1,12 62,63+1,11

1,37 1 ,56 1,68

traces

traces
traces

traces.
traces

1,47+0,02

13,45+0,10 13,20+0,11 16,89+0,12 

0,96+0,03 1,07+0,02 traces

0 , 1 1 1 ,43 1,57 1 ,61
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TABLE 2.
Aminoacid composition of "Kamchia" and "Prague" sausages produced 
with different quantities of sunflower-seeds (g/100 g product)

Sausage "Kamchia" Sausage "Prague"

ePyiaianl », Aanine
S t ,

control
samples

e x p e r 
s a m

i m e n t a 
p i e s

1 control
samples

e x p e r 
s a

i m e n t a 
m p 1 e s

1

with 3% with 5% with 10% with 3% with 5% with 10%

seeds seeds seeds seeds seeds seeds

0,81+0,04 0,94+0,03 1,17+0,06 1,29+0,06 0,71+0,06 1,11+0,09 1,02+0,10 1,36+0,05

0,33+0,01 0,40+0,02 0,49+0,02 0,51+0,03 0,30+0,04 0,47+0,03 0,41+0,02 0,50+0,04

0,55+0,01 0,67+0,04 0,79+0,06 0,92+0,10 0,47+0,03 0,72+0,03 0,79+0,03 0,88+0,05

0,74+0,05 0,80+0,04 0,85+0,04 0,84+0,05 0,85+0,03 0,96+0,04 0,99+0,04 1,00+0,04

0,28+0,02 0,32+0,01 0,39+0,02 0,69+0,06 0,22+0,01 0,40+0,04 0,40+0,03 0,38+0,03

0,31+0,01 0,37+0,02 0,42+0,02 0,52+0,05 0,25+0,01 0,42+0,03 0,43+0,03 0,49+0,02

1,06+0,04 1,20+0,07 1,45+0,09 2,98+0,15 0,84+0,07 1,46+0,10 1 ,56+0,11 1 ,62 + 0,10

0,40+0,01 0,48+0,02 2,42+0,13 1,18+0,10 0,36+0,02 0,51+0,04 0,52+0,03 0,86+0,07

0,49+0,02 0,59+0,01 0,68+0,02 1,27+0,12 0,37+0,03 0,37+0,03 0,58+0,04 0,79+0,05

0,50+0,03 0,58+0,02 0,70+0,07 1,19+0,13 0,41+0,02 0,66+0,05 0,65+0,04 0,76+0,05
traces 0,05+0,01 0,07+0,01 - traces 0,09+0,01 0,09+0,01 -
0,19+0,01 0,27+0,02 0,31+0,01 0,20+0,01 0,29+0,02 0,32+0,02 0,29+0,02 0,58+0,05

0,07+0,01 0,14+0,02 0,14+0,01 0,18+0,02 0,04+0,01 0,14+0,01 0,10+0,01 0,13+0,01
0,17+0,01 0,22+0,02 0,24+0,02 0,87+0,06 0,14+0,01 0,26+0,02 0,25+0,01 0,49+0,01

0,48+0,02 0,55+0,02 0,65+0,04 1,43+0,19 0,38+0,03 0,72+0,05 0,68+0,04 0,70+0,05

0,24+0,01 0,28+0,01 0,33+0,02 0,40+0,02 0,27+0,02 0,35+0,03 0,39+0,03 0,32+0,03

0,23+0,01 0,29+0,02 0,34+0,03 0,88+0,05 0,36+0,01 0,38+0,02 0,40+0,02 0,42+0,03

6,85+0,13 8,15+0,15 10,54+0,19 16,06+0, 14 5,97+0, 10 9,52+0, 10 9,65+0, 10 11,28+0,15
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se the content of unsaturated fatty acids, and of certain essential aminoacids, as well •

C O N C L U S I O N S

1 . T h e  u t i l i z a t i o n  o f  w h o l e  s u n f l o w e r - s e e d s  i n  c o o k e d  s a u s a g e s  i n c r e a s e s  t h e  q u a n t i t y  0 

s a t u r a t e d  f a t t y  a c i d s  i n  t h e  f i n i s h e d  p r o d u c t .

2 .  B y  i n c r e a s i n g  t h e  q u a n t i t y  o f  t h e  i n p u t  w h o l e  s u n f l o w e r - s e e d s  f r o m  3 % t o  1 0  % ,  t h e  

q u a n t i t y  o f  t h e  a m i n o a c i d s ,  a s  w e l l  a s  t h e  q u a n t i t y  o f  t h e  s e p a r a t e  i n d i v i d u a l l y  d e t e r w i n 

a m i n o a c i d s  i n c r e a s e s .
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