
SPAETH* FROM SKINS OF STEAM PIGS TO PUT INTO THE PRODUCTION OF SAUSAGES 
I ‘DRAg°EV*, K.VASILEV*, ST.DANCHEV*, M.MILANOVA*, ST.GEORGIEV®
* The
0 „ 6 Higher Institute of Food and Flavour Industries - Plovdiv 

Mesokombinat - Dobrich" EOOD - Dobrich

IABstract
u
C o Parati°n fr°m SkinS °f Steam PigS t0 PUt int° the Production of sausages and a productior 
kins01097, haS been developed‘ The influence of the factors : concentration of table-salt in 
;ionSaltln9 brlne' and thS ratio of skins:flaky ice, in cutting - upon the indices : prepa- 

stability regarding its ability to hold water, partLd.es diameter and table-salt content

ski 
! rat

the Preparation.
 ̂ nfium a COmplete factor experiment with two factors (cutting time and concentration of

tripoliphosphate) on two levels, adequate mathematical models have been determined des-So<Hum 
I 0tib,I J'J‘Oina +-U — ween uctciiuiiieu ues-
Uing co 6ability °f the PreParation to hold water, and obtained so far, the mixture's cut- 
H h e C°nditions have been optimized as regards its stability.
r* U 9eneral physical and chemical composition and the microbiological condition of the prepa- 

n have been determined.

1 ^^OOOCTION 
f  The Bul
¡i|Pc°ceSs!arian meat industry annually produces about 5 00 tons of steam pigs skins which are not 
T ° t h e r  , according to their purpose. In that way, economic, refrigeration, transport and 
I ®ortte °sses can be seen.
| een made°rS U '5) that Wh6n 3 right Selection of Protein-containing raw materials has
U °n with’ thS mSat Pr°dUCtS Can contain up to 30 % colagen from the total protein composi- 
Is® of thi°Ut decreasing significantly biological efficiency of the protein system. The purpo­

rt!
!t a

ES AND METHODS
A

I
out

th. ---- ¡.lyiuiitantiy oioiogicai etriciency of the protein system. The purpo-
ion^ StUdY 13 t0 inVeStigate the Possibilities for development of steam pigs skins pre- 

t° be put into the production of sausages and meat cans from chopped meat and to

I
technological diagramme for its production.
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®stigations were carried out by using steam pigs skins, defatted, cooled down or fro-Preli ~ uaxuy sueam pigs sxins, aetatted, cooled down or fr
methodlnarily* ThG SklnS W6re washed thrice under a shower and salted accoeding to the 
. by Using 10' 12, and 14 % salt solution for 24 to 48 h, at a temperature of 0°C to

I iCer s a i f
4 ith 8 cutt^ thS SkinS Sh°Uld be drained away for 10 - 15 min and cut for 7 min in a cutter,
| ns of 15 tlng(knives, at cutting shaft rotation speed of 1400 min-1 and cutter cup revoluti- 
L ati° °f 2 ^ n * Durinp this Process of cutting flaky ice should be added to the skins at a
f Utting ‘ ' ,:l' and 1:2* and 0,5 % o- sodium tripoliphosphate. The end temperature of the 
| V means Sparation should be +14°C max.

: t^ 1Slnqle'factor disperse analys-s, the influence of the following factors was deter- 
U eparation G'Salt COncentration in the brine and the ratio of the skins to flaky ice in the 
L l0tide in ^ ! ! UCtl°n ^  the CUtter' upon the rate of skins cutting, the content of sodium

r
i i

----- --------------------------------r A

n °rder to them' and the preparation stability as regards liquid phase delay.
wit° ^tablish an optimum preparation stability, we carried out a complete factor ex{ 

wo factors (cutting time and concentration of sodium tripoliphosphate), on two

|^ 5 t r eU ttlng tim e ' min; 

I k  "’in
P  * 0.25

x2 - concentration of sodium tripoliphosphate, %.
Levels of Factors Interval of Variation

♦ ‘ ~
'1 = 5 min 

= 0 % ' l
9 min

x2 = 0,5 %
1
2

2 min 
0,25 %
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The ratio skins to flaky ice during the cutting was 1:1.
Preparation stability was determined by centrofugation, after the method of Kozin, m odif ied
after Hutton & Campbell ( 2 ) .  For that purpose, we centrofugated a 4 g sample in a l a b o r a t o r y

- itype centrofuge "Janetzki T 23", at 3000 min
We studied the preparation produced in order to determine the following indices :
- sodium chloride content - after the method of Auel (3);
- mean diameter of skins particles was measured by means of a caliper-gauge. We carried o u t  

21 measurements and the results were averaged;
- water content of the preparation - by means of samples drying to a constant weight, nt
temperature of 105°C; \
- protein content - after the method of Kieldahl, and the fat content of the samples, by me 
ans of fats extraction by diethyl ether in the Soxllett apparatus;
- ash content - by means of samples mineralization in a muffle;
- microbiological conditions of the preparation was determined after standard methods by eS 
tablishina the following indices : microbial number, colititre, presence of conditionally P 
thogenic organisms, presence of bacteria of sp.Salmonella and sp.Proteus, and also of mol 
The results obtained were worked out after the methods of mathematical statistics (1) < a*" 
repetitions of the experiments, with the exception of the experiments for the mean diameter 
measurements of skins particles in the mixture.

I»

*

RESULTS AND DISCUSSION
The single-factor experiments results regarding the sodium content in the preparation at d i f ­

ferent ratios of skins and ice and at a different brine concentration for salting are PreS6
rtf'

ed on Fig.1, while those regarding the changes in skins particles mean diameter in the Pr e p 3'

ration deoendinq on the ratio skins to ice and the brine salt content for salting - Fig* 2*

The content of rable-salt in the finished preparation increases, with the increase of sKinS

quantity in the mixture, and with the salting solution concentration, as well (Fig.1) in al

r e p 3 *samples studied, the table-salt quantity does not surpass 2 %. This shows that in the p
1 ttion utilization in the form of an additive, in the production of sausages, the table-sa <f

antity would remain in the necessary required rates of 2,5 % max.
The average particled diameter in skins preparation from steam pigs varies from 10 to 31 mi»

t i c'different skins to flaky ice ratios (Fig.2). Statistically significant differences in Par^  
les diameter (p 0,01) were not detected in the three investigated concentrations of 
salt in brine, for the ratios of skins to flaky ice - 2:1 and 1:1. At the same time, the 
diameter of the particles from skins in the preparation produced at a ratio of skins to

tab le 
3 0^

ice, equal to 1:2, is authentically greater than that produced at the other two ratios ( 2 *

t ei:1). This effect is probably due to the better conditions of mixtures cutting at a gre3“ |
co*1viscosity (ratios of skins to flaky ice, equal to 2:1, 1:1), because of the lower water 

of the latter. I
In the concentrations used by us, brine concentration for salting, it was determined thaC  ̂
preparation stability increases by decreasing the quantity of the flaky ice utilized ( F i a ^  

The least quantity of liquid phase was separated as regards skins to flaky ice ratio»
2:1, while the greatest - at skins to flaky ice ratio, equal to 1:2.
The quantity of the liquid phase separated varies at about 15 weight percents, ,
At skins to flaky ice ratio 2:1, the preparation stability salted with 12 to 14 % salt s
ons, is an authentically smaller than that of the preparation prepared from skins sa lted

10 % solution. At a ratio of 1:2 the most suitable turned to be the mixture containing 
salted with 12 % of salt solution. j

The smallest mean diameter of the particles in the preparation was determined at a rati°
devskins to flaky ice equal to 1:1. At the same ratio, the preparation stability does no 

on the concentration of table-salt in the brine, while at a ratio of 1:2, with the m  
the salt solution concentration, the stability of the preparation increases, as well*
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i ^ n c J n r ^ 17' the m°St SUit3ble thing is to aPPXy wet salting of skins, at a salt solution
! { i 0n the , 10n °f 12 % and at 3 ratio of skins ^  flaky ice, equal to 1:1 in the cutter,

oasis of the complete factor P Y D P r  1 m o n f  /-• a - i »..i. . . ■ ̂  _ «-
On the h Y 1Ce' equal to 1:1 in the cutter,
me and 3313 °f the comPl e t e  factor experiment carried out with two factors (x. - cutting ti-
mo<3els v l  ~ C o n c e n t r a t i o n  of so<3ium tripoliphosphate) , at two levels, adequate mathematical 
Phase s.n16 ebSrmined describing preparation stability change (Y - the quantity of liquid
in 0 a n d T !  dUrin9 Centr°fugation' weight Percent), depending on the factors investigated, 

ays of storage, at a temperature of 0 to +4°C. On the 0-th day :
l |  On t h  Y = 3 4 ' 45 ‘  4 ' 6 3 - x 1 ~ 1 , 7 8 . X 2 + 1 , 5 7 . X 1 .X2

e ~th day from the refrigeration storage :
Pro; Y = 1 7 , 4 4  -  3 , 8 4 . X 1

^reParati m° ^  Pr6Sented S° far' L t  écornes clear that immediately after the production, the 
ter 7 d °n stablllfcy 1S directly proportionally influenced by both factors investigated. Af- 
aium t r Z l ° f. St0rage' 3t 3 temPerature from 0 +4°C, factor X, - concentration of the so-

*

trinni • u ' - concentration of the so­
l s t i c e ,  1P °Sphate <weight %) does not have any influence on preparation stability in the gated by us range (0 to 0,5 %).
*S r4 a r d r L ° f thS results obtained' the conditions of the mixtures cutting were optimized, 
after stability (Fig. 4). Fig. 4 presents the change in the preparation stability
The r Production, depending on both factors investigated.

iceSPerati°n fr°m St6am Pi?S SklnS P°ssesses the best stability at a ratio of skins to fla
1 = 1' *fter CUtti"9 ln th« c°“rse » »1» in the cutter. In the presence of riPoiiphosphate of 0,5 % (Fig. 4).J ihe r x l P ° l i phosphate o f  0,5 % (Fig. 4).
ChS microbi°logical investigations of the preparation during its storage up 

BY increa • retrigeration conditions (0 to +4°C) are presented on Table 1.
" O r g a n i s m  ^  °f C°lifonnS is increased, and the total number of
teSults ob, / S W6i1' Pr°teUS bacteria and molds «ere determined. The analysis from the
^ i q e r a f 311̂  Sh°WS ^  ^  Steam Pi?S SklnS preparation can be stired for 4 davs max. at 
state. conditions (temperature 0 to +4°C), without influence on its microbiological
11 able
Pr.

*

%
6 P a r ,auionSentS the r6SUltS 35 regards the total Physical and chemical composition of the
the

Pt°duc t the resuits obtained and their analysis, a technological diagramme for the 
°t steam pigs preparation was developed (Fig. 5).

Microbial State of Steam Pigs Skins Preparation on the 4-th and 7-th Day of Its 
errigeration Storage at a Temperature of 0 to +4°c.

e x

C r ° b i a 7  --------b number ltitre
mo n e n a

! teus
M° l d s

D u r a t i o n , d a y s
■* f

55,10; 10J
0.01 n o m

not found not found
not found f o u n d
not isolated not isolated

and Chemical Composition of Steam Pigs Skins Preparation* ----—__ 

tat c0nte ein' * of the total mass 
cont ' * 0 t tb e  d ry m a tte r

^  conte ' * ot the total mass
abie-Sai(_ ' % the total mass

°t the total mass

67,6373 = 75,0060 = 82,3747
17,6200 = 24,9940 = 32.3680
9,2090 = 11,3560 = 13,5030

11,2428 = 33,8400 = 56,4372
1,9236 = 6,9400 = 11,9564
1,8291 = 2.0250 = 2.2209
2,1518 = 2.3938 = 2,6358
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CONCLUSIONS
skins have been determined : c°n° |

riM  j

1. The optimum conditions for salting and cuttinq of pigs 
tration of salt solution - 12 %, ratio of skins to flaky ice - 1:1.
2. On the basis of the complete factor experiment, the following mathematical model desc 
tne change of preparation stability has been determined :

Y = 34,45 - 4,63.X1 - 1.78.X2 + 1,57.X1X2 F j
where : Y = the quantity of the liquid phase separated during centrofugation, %;
cutting time, min; X„ - concentration of sodium tripoliohosohate, %. t!
3. The preparation produced from steam pigs skins should be stired for 4 davs max, at a I f
rature of 0 to + 4“C. J g
4. on the basis of the investigations carried out a technological diagram for the product
or tne preparation has been developed. ft
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