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SUMMARY: The objective o f the present work was to investi
gate the e ffec t o f a sunflower protein, concentrate on the te
chnological properties o f the stu ffing mass for cooked non
durable. sausages, and on the product y ie ld . The studies were 
carried out with texturized pork sausage and Prague franníur- 
e:rs whose compositions included 1, 2 or J>% of dhe sunflower 

Protein concentrate. The water-holding capacity o f î he s ta ll-  
lnS mass was determined by Grau and Hamm’ s method, and the 
roeat emulsion s tab ility  was measured by sedimentation analy- 
, under unstatic conditions. The results obtained showed 
hat the concentrate additions increased the water-holding 
opacity of the stu ffing mass and the meat emulsion s ta b ili-  
y. I t  was established that the increased amount of the aciaea 

^oncentrate increased the product y ie lds: from 98.40/« to
0 5*10.0 for "Kamchia” pork sausage., and from 99.60% to 129.181•c/
lor
ted

Prague frankfurters. The organoleptical evaluation íncica- 
that the sunflower concentrate improved the proauc^s

oUnoleptlcal properties.
Oooi NPR0DUCTI0N: The rational u tiliza tion  o f a ll  protein sour- 
ys -ls indispensable both because o f the need to satisfy  tne 

tL?. necessities, and in relation to the contemporary re0u- 
u ions fo r rational and adequate nutrition. The basic prin- 
Plcs o f the theory o f adequate nutrition, called forth, some 

ew trends in technology developments for production o f trad i
tional meat products, and substantiated the expedience o f new 
ormulations with elevated content o f nutritive fibres (Rogov 

u+, *» 1987). In this respect, an important reserve is  tne^ 
c . N ation  of, vegetable protein concentrates as additives m  

v®d non-durable sausages. There is  altogether scarce in^or- 
as ahout the application o f sunflower protein concentrates

nn<Ut} ves ln meat products.  ̂ ^  _  ._ Br aim in the present study was to understand the e ffec t 
a sunflower protein concentrate on the functional proper- 

on ?, JUe stuffing mass for cooked non-durable sausages and 
e y ie ld  o f the finished product.

AND METHODS: The tests were carried out with
exturizedfat P°rk sausage "Kamchia" (50# non-fat and 50# semi-

-j > Jk:y,,snd Prague frankfurters (40# veal and 60# porx) with1 ? « 4 .̂ nu -Prague frankfurters (,4-U/o veai anu duai
The r 5% o f sunflower protein concentrate added to the meat, 
Wate-rUijL̂ ° wer Pro'tsin concentrate was hydrated in advance in 
to the3'11 ra tio . The sausages were were processed according 
p ies established technology for their variety. Control sam- 
sdditTere PrePared from the same sausage varieties without

°n o f the sunflower concentrate. A ll samples were stored
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terlS ld o H ? ^ t e| r !h o î^ f  * “ * «J ? «? -
mined by Grau and Hamm*s 2 £ 3  (Graf, W ^ a n f S / X .  Z ï î f  
emulsion s ta b ility . The la tte r  was determined by the f o i l e d

Î Ï Ï £atlCn method: ***& ** o i 20 ~ 0.0001 r were fak^n rom the mean sample fo r each sausage variety etuf^iny and
cenï ^ ^ « a l  tubes. The sample was then ce^tri-

quid phase w ~1 ?ou£eriCi Z *  ?'°  mlnutes» and the separated 1 1 - thë fin i?  p d -tnto a measuring flack. The sample from

pnas? w S  Sided •tJa^ e BprlvlouS”’« ' i tmd
lia r id 6a* Pne tIieasured v°lurce o f the centrifttgally separated 
l t l b i Î 4 Z 8% Z Z  co? ; id ;« »d  as an indicator for the emulsion 

e Tf Bl}lta  thus obtained were processed by the L -  
1 Q77? 0 iJt/in varAation -s ta tis tica l analysis (Bedenko et al 197/; and (Gerasimovich et a l. ,  1978). 61 ••

t-SCUSSICii: The results from the studies o n  thfl
caPacity, meat emulsion stability and product yields are given in Table 1. * product

Table 1. Effect of the sunflower concentrate on the
functional properties o f the stuffing mass and 
yielas of cooked non-durable sausages.

Sausage
Variety

Water-holding
Capacity,
> free  water

Phiulsion
Stab ility ,
iiquidjphase,

Yield,

".Karachi a" 
Controls
Teat samplea-1/s PC 
Test s am p le s t  PC 
Test samples-3# PC
Prague Prankftrs 

Controls
Test Samples-1^ PC 
Test Samples-2,i PC 
Test Samples--^ PC

7#toio.31
5.73^0.23
4.62^0.20
4.22-0.21

9.28^0.37
8.50f0.34
6.25-0.30
5.95*^0.30

1.20^0.04 
1.00Î0.04 
Û.52-0.03 
0,36-0,02

3.29-0.15 
2.36^0.08 
1.64j0.04 
1.05^0.04

98.40Î4.5] 
101.30x4.9j 
102.00^5.20 
103.1015.20

99.60^3.32 
102.73i4.39 
117.4lj5.27 
129.18i5.60

PC -  protein concentrate
,, ^  obvious that the amount of the water liber>atAa

2f  the ai u m “ S » » «  Vaendth“ria iamouncs 01 the added concentate is  higher. The minimum
rhf Z + Z  c5ncentrate addition: 0 . 36- 0 .02^ for » ■-m-
, ^ a , and 1 *'j5"0*04^ for Prague frankfurters. This result' in«
+ iCai S?^if ia t *?? 8unfYower protein concentrate has a ?ood wa-
er-holding ab ility  and thus improves tna hydroohilie "n-rnnA-r-

stuffing mass. This fact was also supported bv th®
h n Z Z 3 obtalaf d iroia the pressing method studies“on the ¿ate*
c o n ^ f J ? PaiCity,and Confirra the conclusion that tae sunflower
hn?heZ * ate incr®a8es the water-holding capacity of me-1 of
"KM0blt”aC?lirw i? e i8J) hWinf  i °  P s sood sw eU ins a b i l i t y .*¡>0* a m S  r f ' d i  iiberated at preaslag wasa leaa when the
amount of the added protein concentrate was increased, ^he
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concentrate increases the water-holding capacity o f meat of 
'  ooth sausage varieties owing to its  good swelling ab ility . Por 

^amchia" the water liberated at pressing was less when the 
rj'ount o f the added protein concentrate was increased, The 

% at£hest water-holding capacity was observed with the 3% addi- 
lon̂ . i n that case the amount o f the separated free water is 

7*22-0.21?¿ for "Kamchia", and 5.9510*30% for Prague frankfur- 
ars- I t  is  well known that the better'hydrophilic properties 

the stuffing mass result in higher product yie lds. That was 
;ae case in our study too, and v/ith higher sunflower concen- 
■Cate amounts there were higher y ie lds.

The results from the organoleptic analysis are presented in 
iable 2 for "Kamchia" and In Table 3 for Prague frankfurters, 
^be^organoleptic evaluation pointed out that the addition o f a 
^ n f l0wer concentrate with a grain size below 190 improved 
ĥe organoléptica! properties o f the finished product at 

sunflower protein le v e l. The further addition increase deteri- 
rated the flavour, taste, colour and outer appearance as well 

as the to ta l evaluation.
Table 2. Organoleptical evaluation o f "Kamchia" sausage

variety prepared with, sunflower protein concentra
te additions.

Characteristic Control PC 2% PC 3% PC

Texture 
p le ines 
flavour 
Taste 
Caber £ 
^°tour 
0 ver o il

6.23y0.39
7.40Í0.34
5.92f0.26
6 . 8 1  Jo .31
8.71Í0.38 
8.36Í0.34 
7.66-0.33

8.93jo.33
T.98Í0.31 
6.31¿0.29
7 .09J0.35
7.56Í0.31
8 . 23J0.36
8.10±0.34

7.02-0.28 
6.31 Jo.30 
5 .39 Jo. 26 
6.45Jo.37 
5.36Jo.26 
5.6lj0.30 
6.23^0.29

6.39 Jo. 29
5.47Jo.30 
5.10J0.27 
5.93J0.23 
4.8lj0.28 
5.10j0.29 
5.89-0.22

Table 3 . Organoleptical evaluation o f Prague frankfurters 
prepared with sunflower protein concentrate.

Cha:hacteristic.
Texture
Juiciness
lavour

Taste

CoîoLaPPearaûCe
evaluation

Control 1% PC

7.2lj0.31 8.53j0.33 
6.89-0.32 7.86J0.29 
5.34jo,25 6 . 1 2 J0 . 2 7  
7.18j0.23 8 . 24J0 . 2 5  
7.9lj0.33 7.87J0.34 
8.69j0.35 8.23j0.31 
7.14-0•30 8.0010.33

2% PC 3% PC

7.36Jo.28 
6.8lj0.30 
5 .7 1J0.27
6.83J0.30
6.18J0.3Í
6.43j0.29
6.57-0.29

6.39j0.30
6.05J0.29
4.38jo.22
5.68J0.26
5.2lj0.23
5.56j0.26
5.0810.27

WerC°NCLuSI0NS: 1. The addition of previously hydrated sunflo- 
the concentrate in meat in amounts up to 3% improves
l i t v  ar ~ holdin& capacity o f the stu ffing mass and the stabi- 
sauc.,o f meat emulsion in the production o f "Kamchia" pork

311 d Tkague frankfurters.
c°uc* Jhe addition o f previously hydrated sunflower protein 
Tini 0 trate i n the amouhts experimented by us increases the

ls ‘led product y ie lds.
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sultq in ppw  ^ 1/0 f  sunflower Pr o t ein concentrate re- 
®url t s o1^ .c?r1ta^n improvement o f  the organo lep tic^  properties 
o f  the ±inished_product. k ith higher fou n ts ' (2 ; d hov! 
cve i s tne audition has a negative e f fe c t  on these chncteris-

T> ■opp.;'; PvTn̂ O .
Gedenko, I . .} ^ordeneiiev. Y.Y. (1 9 7 7) r^+pna + i «'..„i.,,.. v
rahotka i oforznleaiye renktatov^S^rimeSoirSo^ Si^Pr'' i' ersa cy .
Gerasiinovich, A».T/., i-atve’-'evr' 17 f 1 Q7 0 > j. . , . , ,c t -■ t i '■ + i » "• * v l > i w  i ;cfeLc. uicneskayao.-oî xi..̂ , visna shkola, Moscow.c- P f Ar\r »\ - . 3 *G. (1964) iivaso i mjaso >roduI'toTu fi. - ¿lyas-
"OtCOW.
vo v’ j - * - • 3 T okaev , Y . S . ,  ' o v a l  ev  TT 01
Indus trig-a USSR 3:92.

iteprorcizdat,
( a n o  ̂ t •U9-7; ugacru-1 ‘-n■a
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CONCENTRATE ON THE STRUCTURAL AND MECHANICAL PROPERTIES, AND 
THE CHEMICAL COMPOSITION OF THE END PRODUCT
EOSTADIN WASSILEV1, KATYA VULKOVA1MFLAMEN ALEXIEV2,
PLAGOI JORDANOY¿ and STEFAN DANCHEY1
Higher Institu te o f Food and Flavour Technologies,

2̂ 6 Lenin Blvd., 4002 Plovdiv, Bulgaria, 
institu te o f Meat Industry, 65 Cherni Vruh Blvd., 1407 Sofia, 
Hnlgaria.

SUMMARY: The addition o f vegetable and animal proteins in 
^eat products has now become a regular practice. These prepa- 
ra-tions have defin ite  nu tritive, b io log ica l and technological 
ad vantages. The aim o f the present work was to determine the 
ePfect o f a sunflower protein concentrate on the chemical com
position and structural and mechanical properties o f cooked 
^°n-durahle sausages. The amount o f the added concentrate was 

» 2 and 3% o f the meat stu ffing mass. The to ta l protein leve l 
P>'a.s determined by K jeldahl’ s method, and Soxleffc* s method was 
’fed to determine the to ta l fa t leve l; the structural and me- 
7^ ic a l  properties were estimated by the method o f penetra- 

f 1011. I t  was ascertained that the addition o f 1 % sunflower 
concentrate improved insign ifican tly  the e la s tic ity  o f Prague 

ankfurters when compared to the control samples (from 80.55%to 82.70%). The results obtained for the chemical composition 
xndicated that the addition o f the sunflower concentrate was 
exPedient.

.INTRODUCTION: I t  was the theory o f adequate nutrition that 
!'°inted out end gave sc ien tific  explanation o f the v ita l ly  
^portant ro le  o f the so called "ba llast" substances, mainly 
^ n it iv e  fib res, in the metabolic processes.
. Nutritive fibres ensure the formation o f gelatinous struc- 

that control the process, o f stomach evacuation while 
p f i r  physico-chemical properties maintain the normal metabo- 

sr< o f steroid hormones, cholesterol, etc. These fibres 
i ussess cation exchangeability that assist the binding and

of metals and cancerigenic substances (Rogov et a l0,
- _ smd (Dudkin et a l. ,  1988). In this respect vegetable
g-u? leiu preparations which contain certain amount o f ballast 
^ s tan ces  have defin ite  nutritive, b io logica l and technologi- 
Cox advantages. Thus fo r instance, the use o f vegetable protein 
o ^centrâtes fo r the production o f sausages makes possible to 
ATAmize the amino acid composition o f the finished product

e protein effic iency coe ffic ien t. Tnere is  l i t t l e  in fo- 
available in litera tu re on the e ffec t of sunflower pro- 

introduced as protein additives in meat pro-

p,,, cal
R a t i o n  
: J37) end t

aepQe t ,
Rationt ellldii0+ COnc entrâtes 
sSSIf- THe aim of 
•*'- Tower protein

The 
er

in'>erties»upa-
ProR

til

iaage
mat

the present work is  to study the e ffec t o f a 
concentrate on the structural and mechanical 

and the chemical composition o f cooked non-duraole

p HR x AL S A... D
porkttructured " 
Pork],! f d

ded to sausages

studies 
age (50%

METHODS: Th 
amchia" sau 

the structureless 
> 2 or 3% o f the. sunflower 

do the sausages according to

were carried out using 
non-fat and 50% semi-fat

Prague frankfurters (40% veal, 60% 
protein concentrate were 
the quantity o f the meat raw
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g ? S  S S S F M w i i S
concentrate a d d it im ? ? 1 ln . th® same way without sunflower 
fo r  2 davs Thp .„n fu  Tne test f^ P 1*38 were stored at 2-3°C

thod, and the to ta l * T f  me?sured E jeldahl’ s me-
(diethyl e th lr ) S r fo t lo n  fn ??‘ ®r!Sned V  orgamic solvent 
ra l and mechanical D rone??!» ..a ? st™ctu-ra l and mechanical properties o i t h T  ? !?? -ar?tUS' ,®1!

S S n g ih fa n l g S i c S y ^ t i r p ^ ! ' ^ 31'St^ -  J S t i e

s t h i r  L i s n ?

RESULTS AND DISCUSSION: The results on t)10 1 - ^

S e °g ^ n atoen °n S ree f  ° f  the « ” ’ ■ * *  P rcL c*

' S S f f f .  1 ? sh “ =thral strength o f "Eamchia"
® T S%fcontrol; 2 - protein concentrate; 

irate? P * concentrate; 4 - protein concei-

The Figures show that additions un to ^  nm + nin ~ ,
r a r

s tS n g th So f ° i  th? c°ntro1* ^  was fo llowed t h ^ t h e  S ru c  W  
S d  • 6 te^ t samples increased successively w iS  1 «
^ u tJ  t + t  Wlllle the 3?° add ition resulted In  lower s tnctural strength compared to the 2% sampl— - °

e
s
f
(
3
r
1
s

es. The results on the
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a ll "Kamchiasffect o f the 48 h cold storage indicated_that in 
sausage samples the structural strength did not change signi 
lieantly during the f i r s t  24 hours of storage _
(43 h) resulted in increased structural strength xn samples
 ̂ and 4 . i n Prague

established during thef is t ic  was
further storage did not 
structural strength.

frankfurters the increase

further storage 
in s a::

this characte-o f
f ir s t 24 hours

lead to significant chan,
of
;es

storage, 
in their

Fig .2 . Changes in the structural
frankfurters: 1 - control; 2 - 1/° 
te; 3 - 2% 
céntrate.

strength o f Prague
protein concentra-0/t w — 7   . / v) ^

protein concentrate; 4 - 3% protein con-

Pig.3. Changes in the p lastic strength o f "Karachia" 
1 — control; 2 - 1/o protein concentrate; ~~ 
tein  concentrate; 4 - 3% protein concentrate

sausage 
2% pro-
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F ig .4. Changes in the plastic strength o f Prague frank
furters: 1 - control; 2 - 1% protein concentrate; 
3 - 2 % protein concentrate; 4 - 3% protein con
centrate.

. changes in the plastic strength o f the studied samples
in relation to the added amount o f concentrate (figures 3 and 
A) gave almost the same tendency as fo r the structural 
strength. Here i t  was also seen a successive increase o f the 
values fo r 1% and 2% additions, and there was a corresponding 
decrease in sample 4 as compared to sample 3. The storage o f 
"Kamchia" sausage samples resulted in only a slight increase 
o f the p lastic  strength that was obvious on the 48th hour in 
samples 1, 3 and 4. In sample 2 the increase was observed on 
the 24th hour o f storage and a fter that there was a decrease 
from. 452.18 kPa to 355.21 kPa. The results fo r  the Prague 
frankfurters fo r  this characteristic showed a similar tenden
cy except that the p lastic  strength values decreased a fter 24 
h storage both in samples 2 and 3.

The changes in e la s t ic ity  o f the studied samples are given 
on Figures 5 and 6.

Fig. 5 shows that with the increase o f the concentrate 
amount there is  a corresponding increase in the finished pro
duct e la s t ic ity  (from. 51.26% in the control to 70.00% in the 
sample with 3% addition). With Prague frankfurters there is  a 
s ta t is t ic a lly  s ign ifican t difference in the e la s tic ity  only 
in the control when compared to samples 3 and 4 that received 
2% and 3% concentrate additions, respectively. I t  was estab
lished that when added in the above leve ls  the finished pro
duct e la s tic ity  increased in s ign ifican tly . Following 24 h 
storage the e la s t ic ity  o f samples 1 and 2 increased, and then 
there was a s ligh t decrease only in  sample 1. Samples 3 and 4 
tended to s ligh tly  decrease their e la s t ic ity  during the 48 h 
storage. We assumed that the sunflower concentrate took d i
rect part in the process o f formation o f the so called meat 
emulsions used fo r  stu ffing the sausages studied by us and
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tjaug e x e r t e d  s p e c i f i c  i n f l u e n c e  on t r e i r  s i r  
m e a l  p r o p e r t i e s .

t h e i r  s t r u c t u r a l  and meclia-

n co n c en t  r  a t  e ,

T?i s . 6. Changes in the e la s tic ity  o f  Prague frank furters :
1 - control; 2 - 1 %  protein concentrate, J - 
protein concentrate; 4 - 3% protein concentiate.

s tu ^e, results f or  the water, protein and fa t levels in tne 
tm di ed sausages are given in Table 1. I t  was established that 
con,Pr° tein le ve l increased depending on^the added, sunflower 

eatrate percentage. As for fats, their leve l decrease
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v/itil the protein concentrate increase.

Table 1 . V/ater, protein and fa t leve ls  in "kamchia" sausa£e 
and Prague frankfurters (% o f to ta l mass).

Vari ety Proteins Fats Water Conte»'*'

nEarnchia” Sausage 
Controls 17.00 + 0 063 25.16 + 1 .08 5 3 . 6O + 2,51
1% PC samples 17.28 + 0.61 24.29 + 1.24 62.57 2.96
2% PC samples 17.82 + 0.69 23.31 + 0.98 65.4 5 3.103% PC samples 18.09 0.75 21.29 0.95 59 o02 + 3.03
Prague Frankfurters 
Controls 16. 10 + 0.60 21.71 + 0.99 64. 61 3.12
1% PC samples 16.32 0.68 21.54 + 0.97 66.04 _ 3.10
2% PC samples 18.11 + 0.73 20.11 0.97 65.46

-j-
3.15

3% PC samples 19.59 + 0.81 18.73 - 0.83 67.15 3o2i
PC = protein concentrate

I t  vías o f particular importance to fo llow  the e ffec t o f thc 
protein concentrate on the basic chemical characteristics 
(protein and fa t le v e ls ) o f the finished product which charac- 
te r ize  to a great extent i t s  nu tritive value. The results in 
Table 1 confirm the predicted tendency o f protein le ve l incre^ 
se and corresponding decrease in fa t leve ls  with concentrate 
increase. Thus the protein le v e l increased from 17.00% in 
"Kamchia" controls to 18.09% in the 3% protein concentrate 
samples, and in Prague frankfurters the increase was from 
16.10% to 19.59%. The higher protein leve ls  resulted in cor
responding decrease in the fa t leve ls  from 25 .76% in control 
samples to 21.29% in 3% protein concentrate "Kamchia" samples» 
and from 21.71% to 18.73% in Prague frankfurters.

COiiCLUSIOiT: The introduction o f 1% sunflower concentrate 
meat raw materials to produce the studied sausage varie ties  
does not change s ign ifican tly  the structural and mechanical 
properties o f the finished product. With higher concentrate 
leve ls  (2 or 3%) the values characterizing these properties 
also increase.

The 48 h storage o f the sausages does not manifest any 
e ffec t on the structural and mechanical properties o f the f i 
nished product.

The introduction o f the sunflower concentrate is  expedient 
in view to improving the nu tritive  and b io log ica l value o f tl,e 
finished product, and its  more adequate response to the requi
rements o f the modern science o f nutrition .
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