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Abstract. A fragment of a study on the effect off rmaterial formulation on basic composi-
tion and rheological properties of model produstpriesented. The research material consisted of 14
model samples of mortadella, differing in raw mateformulations. In the final product, the fol-
lowing determinations were carried out: the contnivater, protein, fat, NaCl, total phosphorus,
carbohydrates and collagen. The so-called nonhariadices — Feder number, i.e. water content /
total protein content ratio (WC/PC), fat contemrétein content ratio (FC/PC) and collagen / pro-
tein content ratio (CC/PC), were calculated. Rhgickl properties of the products were examined
by the CASRA method. From the 14 examined modetiyets with differentiated raw material
formulations, six satisfied chemical requiremets“bologna mortadella”. Correlation calculations
between the parameters of the examined productsaamanaterial formulation—modelling factors
showed that factor A2, i.e. participation of potkrsachs in the composition of raw materials, was
best correlated with the mentioned discriminantekstomachs which were characterized by the
highest water content (83.3%) and the lowest fmtatein (13.3%) and fat (2.8%) content in relation
to the remaining raw meat materials had more distimodifying effect on chemical and rheological
characteristics of the examined products as cordparehe addition of lean shoulder (A1) and
tendinous beef (A3), the basic compositions of Wtdte considerably less differentiated. Factor A2
affected most of the examined parameters and itthasnost important moderator of chemical and
rheological properties of the examined model preésiuc
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INTRODUCTION

In the Mediterranean countries, especially in Italy, tradél homogenous
meat products, called mortadella and manufactured accordingdificsfrmula-
tions, are very popular. Mortadella is habitually called “bologsaisage as it
originated in the capital city of Emilia Romano — Bologna. klso produced in
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Lombardy, Venice, Toscana and Marche. Speaking about “Mortade kayrios|
we mean the product which is subject to protection of geografhi¢(PGl 1998,
PGI 2007), specified and described in detail in the standard (UNI B@6pro-
duced by Associazone Industriali Della Carni — ASS I.C.A. iroaance with
the specification of the product.

Mortadella undergoes thermal treatment and fine comminutédpigtes of
backfat. It has a light-pink to pink colour, with distinctly nked eyes of backfat.
It is characterised by a delicate, slightly herbal smellfathdslightly sweet-salty
taste. Typical mortadella is produced from selected porkbaefl meats, mainly
pork one, coming i.e. from lean shoulder and fine meat, mixed with ifieualls
fat, with the addition of backfat cubes, offals and other foneti additives and
seasonings (Novedit al 1998, Zanardet al. 1999, Osburn and Mandingo 1998).
The discussed products are refined by the addition of garlic, peppers of
pistachio and some of them, even of wine. Mortadella should beeoyfinely
directly before consumption. In such a way the full aroma ofptieeluct is re-
leased (according to information of PAVONIQUE company — Jewklsalian
Kitchen (Information 2005).

At present, mortadella is also produced as a big-dimensito@mphboduct. Its
characteristic feature, apart from dimensions (diameter ofhatequal to about
30cm) and weight of the batons, is a long period of shelf-life. shiadf-life pe-
riod of mortadella is longer than 3 months. Mortadella must, filreremeet strict
requirements concerning raw material composition, which isttjiregpressed in
the following limit values of chemical requirements: topabtein content>
13.5%; collagen content / total protein content rati®.20; water content / total
protein content ration (Feder numbsr3.10 and fat content / total protein content
ratio< 2.0.

According to Cantoni and Cattaneo (2001) mortadella meets theenemuits
of a product with long shelf-life period (Shelf Stable ProductP)S% it is sub-
jected to long heat treatment and contains indispensable addition o$ nitsiteH
value is equal to 5.6-6.2 and water activityicontained between 0.91 and 0.95;
NaCl content is about 3% and after consideration of solids-hotfa the effec-
tive NaCl concentration is about 4%.

Products of “mortadella bologna” type have beeenmtig the subject of interest
of specialists from the Meat and Fats Researchiutgstdue to their higher stability
as compared to products manufactured in Polanahyregcording to formulas simi-
lar to those in the requirements of BN-84/8014-0%Jastable finely comminuted
sausages — Mortadela” (1988). The attempt has besnefore, undertaken with the
aim to elaborate the product, similar to Italian-type moitade respect of sen-
sory quality and rheological characteristics.
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The present paper presents a fragment of greater work, dedtoateorta-
della production technology under development, dealing with studidre @ffect
of raw material formulation on the basic composition and rheologicgerties
of the model product.

RESEARCH MATERIAL AND METHODOLOGY OF STUDIES

The research material included 14 model samplesoafadella, differing in raw
material composition, produced on half-technicalesat the Institute. The basic raw
materials employed in the particular variants idelli lean shoulder (5-40%), pork
stomachs (0-30%), hard fat in cubes (15-25%), timgnfat (0-10%), water-fat-
protein emulsion (5:5:1) (always 10%) and tendinbesf meat (0-45%). The per-
centage contents of the basic raw materials ofrewpatal formulations are given in
Table 1. Table 2 shows the basic chemical compasitf fundamental components
of the formulations.

Tablel. Percentage of main components in raw materigpee

Lean Porcine Back fat Trimming Fatproteir Tendoneus  Sum

Variant shoulder  stomach cubes fat emulsion beef of compo-

(%) (%) (%) (%) (%) (%) nents (%)
W-1 40 25 25 0 10 0 100
W-2 30 25 25 0 10 10 100
W-3 20 25 25 0 10 20 100
w-4 40 20 25 0 10 5 100
W-5 30 30 20 0 10 10 100
W-6 40 25 15 10 10 0 100
W-7 40 25 15 10 10 0 100
W-8 40 125 15 10 10 125 100
W-9 40 0 15 10 10 25 100
W-11 40 25 15 10 10 0 100
W-4K 18 14 20 0 10 38 100
W-5K 5 20 20 0 10 45 100
W-6K 13 32 20 0 10 25 100
W-7K 17 26 20 0 10 27 100
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In all experimental variants the following set n§iedients and seasonings was
used: curing mixture (2.15%), saccharose (1.28%djum caseinate (1.00%) or
skimmed milk powder (2.00%), polyphosphates (0.3@%lium ascorbate (0.10%),
sodium glutaminate (0.10%), black pepper (0.10%)itevpepper (0.03%), garlic
(0.02%), nutmeg (0.02%) and nutmeg mace (0.025%).

Table 2. Chemical composition of main raw materials fordgrla type sausage

Water Tota_l NaN©; Collagen Ash
Raw material content E(Z(r)]ttzlr?t content agstNa?\lNg content content
@ oy O gy @)
Porcine meat from shoulder 63.8 16.4 17.8 - 1.60 9 0.
Beef meat tendinous 67.2 18.0 12.2 - 2.60 0.8
Porcine stomach 83.3 13.3 2.8 8.3 3.06 0.5
Back fat 9.0 3.9 82.6 - 3.65 -
Trimming fat 16.9 4.7 76.8 - 1.65 -

Well cooled (temp. from +1 to 2°C) materials for production were subjected
to passage comminution in a grinder, successively on grids of@d®0and &5,
returning the comminuted raw material to the cooling roonr &eh passage.
After repeated cooling down, the comminuted raw materials w@bgected to
chopping which was conducted till obtaining batter temperature équESC.
The batter was filled in cases ¢gf70, wrapped with butcher’s yarn and subjected
to long heat treatment till obtaining the temperature 8€78 the centre of the
baton. Then the ready sausages were cooled down to room tempenadure
placed in the cooling room.

It should be stressed that in the production of Italian type moldadethno-
logical water in the form of ice is not added to batter ducimgpping. The water,
which participates during the chopping of batter, comes from the water-fatrprot
emulsion and from the minced raw materials only.

The following determinations were conducted in the studied mortadellas:

» water content (WC) — by the drier method acc. to PN-ISO 1442:2000;
total protein content (PC) — by Kjeldahl method acc. to PN 75/A-04018;
fat content (FC) — by Soxhlet method acc. to PN-ISO 1444:2000;
NacCl content (NC) — by potentiometric method acc. to PN-ISO 1841-2:2002;
total phosphorus content (PhC) — by the method in accordance with PN
A-82060:1999;
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 carbohydrates content (CaC) — according to PN-85/A-82059
« collagen content (CC) — by the method of hydroxyproline deterraimaitc.

to PN-ISO 3496:2000.

For the studied products, the so-called non-variabtiices were calculated:
Feder number, i.e. water content / total proteimext ratio (WC/PC), fat content /
protein content ration (FC/PC) and collagen contprndtein content ratio (CC/PC).

Rheological properties of the product bloc were tested by the consiguaiu
ternating stress and relaxation method (Continuously Alternaingss-Rela-
xation Analysis — CASRA), using UTM Zwick 1445 MOPS (Tyszkiexnet al.
1997) and determining the following parameters:

* plasticity (P) — parameter which determines force necessary for destrugtfti
the material structure of the tested object;

* elasticity €) — parameter which informs about susceptibility of matedal t
reversible changes in shape of the tested object;

* fluidity (F) — parameter which informs about susceptibility of mateoiaf-t
reversible changes in shape of the tested object.

In the studies, a mandrel with rectangular crosese(2 x 20 mm) with cross-
section are&= 4.0-10 n¥ with unit tensiors; = 1.25-10N m? was employed.

The results of the tests, constituting mean values frone tie@etitions, were
subjected to linear regression analysis, multiple regressialysis, variance
analysis and analysis of the principal component (PCA — Prin€ipaiponent
Analysis) using statistical package Statgraphics for Windows ver.3.

RESULTS

As it was already mentioned at the beginning, “Bologna mortddaliat sat-
isfy strict chemical requirements: total protein conterit3.5%, water content /
total protein content ratio (Feder's number.10, fat content / total protein content
ratio < 2.0 and collagen content / total protein contatibr< 0.20. Diagrams 1-4
show the consistence or deviation from the abowvetioreed limit values in the form
of differences between the determined (calculatatl)es minus limited values. In
the case of total protein content in the produrc® products (from 14 tested ones)
the discussed content was correct, above theVahie € 13.5%) and in 5 cases it
was found on the approved level (Fig. 1). Valud-efler's number of the tested
products were disqualifying in 7 cases above thé ralue £ 4.10) and in 7 cases
it was found on the approved level (Fig. 2). On ditleer hand, the non-variable
indices: fat content / protein content ratio (FCAZ0; Fig. 3) and collagen/protein
ratio (CC/PC< 0.2; Fig. 4), except for one case (W-2, Fig. 3)sqessed values
consistent with the requirements below the limitimgindary values.
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The abovementioned review of limit values, obtained by the model gsoduc
in relation to the normative restrictions, indicates thé ot easy to formulate
the raw material composition so as the final product meetiseatequirements of
the standard. Only the following products: W-8, W-9, W-11, W-4K, W-5K and
W-7K were found within the limits of the required chemical stamdelues for
“mortadella bologna”.

2.4

2.0

1w [Wes wea oWl (W6 WA WAB WWED W-11 WeAK WEBK WBK WA7K

Differences (%)

Experimental variants

Fig. 1. Protein content (PC) — differences between expeariai@alues and limit value(13.5%)
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Fig. 2. Water content / Protein content ratio (WC/PC) fedénces between experimental values
and limit value £ 4.10)
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Fig. 3. Fat content / Protein content ratio (FC/PC) —edédhces between experimental values and
limit value < 2.00)
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Fig. 4. Collagen content / Protein content ratio (CC/PGijfferences between experimental values
and limit value £ 0.20)

On the ground of the data submitted in Table 1ntha factors modifying raw
material formulation were specified. They consisted optireentage participation of
the following components: percentage of lean stawu{fhctor Al), percentage of
pork stomachs (factor A2) and percentage of tendinmeef meat (factor A3). The
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conducted analysis of linear regression, as shawrable 3, revealed that only the
content of carbohydrates (r = 0.667*) was significantly correlated withrfé\1.

Table 3. Correlations between main raw material parametedstested variables

Variable Al A2 A3
Al -

A2 -0.242" -

A3 -0.843™ -0.310™ -
Plasticity (P) 0.051° -0.701" 0.298"
Elasticity (E) 0.190° 0.787™ -0.590"
Fluidity (F) 0.126™ 0.399™ -0.320™
Water / Protein ratio (WC/PC) 0.235 0.644" -0.544
Fat / Protein ratio (FC/PC) 0.492 0.131"™ -0.577"
Collagen / Protein ratio (C/P) -0.078 0.639" —-0.241™
Phosphorus cont. (PhC) 0.088 -0.617 0.252"
NaCl cont. (NC) 0.01% 0.154" -0.125™
Carbohydrates cont. (CaC) 0.667 -0.388"™ -0.438"™

Significance level”™" = P<0.001,” = P<0.01,” = P< 0.05," not significant,
Al — percentage of lean shoulder, A2 — percenthgeroine stomach, A3 — percentage of tendon beef.

The correlation between Al and A3 is obvious (0-843*), as in the experiment
the raw material formulations were created accortiirige following principle: if the
participation of lean shoulder was decreasingp#rticipation of tendinous beef meat
increased and vice versa, and their percentage sharesunaréng up. Elasticity (E)
was very highly significantly positively correlatéd= 0.787**) with the percentage
participation of pork stomachs in the formulatifac{or A2); plasticity (P) was corre-
lated highly significantly but negatively; collagenntent/total protein content ratio
(CC/PC) was correlated significantly positively680*) and phosphorus content
(PhC) was negatively correlated (—0.614*) with thecussed factor. On the other
hand, elasticity (r = —0.590%), Feder number — WC/R-0.544*) and fat con-
tent/protein content ratio — FC/PC (—0.577*) weegatively correlated with factor
A3 (percentage participation of tendinous beef ndte remaining variables did
not show any correlations with the studied factors.

As follows from the above discussed analysis, the greaiedber of correlations
with the studied discriminants of final productlimding the correlations with non-
variable parameters: WC/PC and CC/PC, were revégidactor A2, that is percen-
tage participation of pork stomachs in the formataof the product. This may be
explained by the fact that pork stomachs are ctaised by the highest water con-
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tent (83.3%) and the lowest total protein contéBt3%) and fat content (2.8%) in
relation to the remaining meat components (apam foackfat and trimming fat) used
in the creation of the formulations in the presexperiment. Due to this fact, they
affect more distinctly the modification of chemieald rheological characteristics of
the tested products than the addition of lean gleo A1) and of tendinous beef meat
(A3), the basic compositions of which are considlgriess differentiated (Tab. 2).
Table 4 contains a presentation of the results of one-way\A®Kanalysis of
the effect of factors Al, A2 and A3 on the evaluated rheologiashmeters
(P, E, F) and on characteristics of chemical composition of the modeuptad
The increase of the participation of shoulder (factor Aldaiv material formula-
tion caused the increase of plasticiB) @nd lowering of elasticityH), CC/PC
ratio and phosphorus content (PhC). Similar effect on the studiathegers was
revealed by the increasing percentage participation of tendbemiqfactor A3).
On the other hand, increased participation of pork stomachs iroimail&tion
caused a decline of plasticiti?)(and phosphorus content (PhC) and increase of
elasticity €), Feder number and CC/PC ratio in the final product.

Table 4. Multifactor ANOVA of rheological and chemical claateristics

Factors Rheological traits Chemical tral/t)s
R o o
I, 2 &z T o, T E B5 245
g 2 H& =®a 2 5% 3) o 52 8SgRW
E £ & &% 5 gf & & gz ®s5Q
) = w T i O o o

1 3.005% 8.329% 2.656 39F 1.34* 0,11 447 092
Al 2 2585 8594° 2426 442  1.70® 0.5 3.6  0.79

3 3.134° 7.462* 2.168 408 183 013 3,860  1.42

LSD 0.414 1.061 1.194 0.27 0.33 0.05 0.58 1.06
1 3.250° 7.428 2.311 386 151 0.1 454> 1.48
A2 2 2918° 8.179 2.359 3.95 1.68 013 3.95* 0.76
3 2553 8778 2.581 468  1.68 017 3.54* 0.88
LSD 0.568 1.452 1.194 0.23 0.39 0.05 0.58 1.06
1 2635 9.221° 2779 448 157 0.13 411 1.24
A3 2 3.290° 7.587% 2.110 397 165 0.13 4.02 1.03
3 2797 7577% 2.362 404  1.65 0.13 3.89 0.86
LSD 0.381 1.379 1.132 0.23 0.37 0.04 0.55 1.00

3 b_ means with different index in columns are siguifitly different (P< 0.05),
Al — lean shoulder: 1 — 5-13%, 2 — 18-20%, 3 — G%4

A2 — porcine stomach: 1 — 0-14%, 2 — 20-25%, 3-33%,

A3 —tendon beef: 1 — 0-10%, 2 — 20-25%, 3 — 38-45%
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The above relations might be explained in the following way: asgef per-
centage participation of pork (Al) or beef (A3) meat wihatively low water
content and high total protein content in the raw material fatiom caused
strengthening of structure and consistency of the tested psodbereas increase
of the percentage content of pork stomachs (A2) with a higarwantent and
low total protein content in the raw material formula causedkeming of the
structure of the model products.

Table 5 shows the results of multiple regression (MultipgrBssion Analy-
sis). They demonstrate the mutual participation of factors Alam® A3 (con-
nected with modelling of raw material formulations) in shapihg studied
rheological and chemical discriminants of the experimental gtediihe calcu-
lated correlation coefficients indicate that these imiahips have a significant
(FC/PC, CC/PC PhC and CaC), highly significant (P, WC/PCyeoy highly
significant (E) character. Only in the case of two pararmmdfe and NC), correla-
tion coefficients turned out to be insignificant. Special atterghmuld be paid to
factor A2 — percentage patrticipation of pork stomachs inaiematerial formu-
lation; the mentioned factor is modelling most of the studiedmeters: plastic-
ity (P), elasticity E), Feder number (WC/PC), collagen content/protein content
ratio (CC/PC), phosphorus content (PhC) and NaCl content (NChiddwe data
indicate also that factor A2 is the most important modematdne chemical and
rheological properties of the studied model products.

Table5. Parameters of Multiple Regression Analysis

Parameters Multiple regressionC + aX + bX, + ¢X3 Eg;ﬁﬁgg?
Plasticity (P) (I° N m?) P =3.62-0.03(A2) 0.707 **
Elasticity (E) @0° m?NY  E =5.28 + 0.03(Al) + 0.10(A2) 0.879 ***
Fluidity (F) 0% m?(N sy* F =-3.19 + 0.09(A1) + 0.09(A2) + 0.07(A3) 0.585
Feder number (WC/PC) WC/PC =-2.47 + 0.10(A1) 4(A2) + 0.08(A3) 0.837 **
Fat/Protein ratio (FC/PC) FC/PC = 1.85 — 0.01(A3) ,570 *
(Cé’g‘/"‘gg‘/ Protein ratio CCIPC = 0.09 + 0.002(A2) 0.639 *
Phosphorus cont. (PhC) PhC =4.53 — 0.03(A2) 0%620
NaCl cont. (NC) NC = 5.70 — 0.06(A1) — 0.05(A2) O6(A3) 0.315"®
Carbohydrates cont. (CaC) CaC =0.23 + 0.03(A1) 6®7%6

Significance level”™" = P< 0.001,” = P<0.01,” = P< 0.05," not significant,
X1 = Al — percentage of lean shouldep,>XA2 — percentage of porcine stomach,
X3 = A3 — percentage of tendon beef.
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The conducted analysis of the principal components (PCA) of tliéedt
products (Tab. 6) showed that the first principal component PClexbd€xr47%
of the total variability and the second principal component B&dunted for
another 22.96% of variability. It was found that the followiagiables were im-
portant for PC1: factor A2, plasticity), elasticity E), Feder number (WC/PC),
phosphorus content (PhC) and collagen content/protein contémt(€2/PC).
For PC2, the following variables were most important: facékdrsand A2, fat /
protein ratio (FC/PC) and carbohydrate content (CaC).

Table6. Coefficient of Eigenvalue (loadings) for two $tiComponents (PC 1 and PC 2)

Variables PC1 PC2
Weight (%) Weight (%)

Al 0.09 2.87 0.55 19.66 *
A2 0.40 12.76 * -0.23 8.26
A3 -0.29 9.46 -0.42 14.97 *
Plasticity @) -0.38 12.09 * 0.13 4.61
Elasticity €E) 0.43 13.70 * -0.01 0.50
Fluidity (F) 0.23 7.31 0.11 3.90
Water / Protein ratio (WC/P) 0.40 12.78 * 0.05 1.83
Fat / Protein ratio (FC/PC) 0.18 5.81 0.30 9G.8
Collagen / Protein ratio (CC/PC) 0.24 7.86 50.2 8.88
Phosphorus cont. (PhC) -0.33 10.58 * 0.17 6.10
NacCl cont. (NC) 0.12 3.73 0.06 2.26
Carbohydrate cont. (CaC) -0.03 1.06 0.51 18.13 *
Sum of /loadings/ 3.11 100.00 2.79 100.00

where: Al — percentage of lean shoulder, A2 — pgacge of porcine stomach, A3 — percentage of
tendon beef, * Variables with loadirgl0% of the sum absolute loadirxflpadings/).

Figure 5 shows the distribution (in two-dimensional space) oétildied dis-
criminants (principal components): rheologic#d, €, F), chemical (WC/PC
CC/PC, FC/PC, NC, PhC and CaC), and of factors differentiaéimgmaterial
formulations (A1, A2 and A3) in relation to the system of coordindéésrmined
by axes of the principal components: PC1 and PC2. The distributithe aftu-
died principal components is a graphic representation of theirahliriear corre-
lations, as can be seen in Table 3.

The development of Figure 5 is shown in the sadatbiplot” (Fig. 6) on
which, apart from the principal components, ponggsresenting the studied prod-
ucts have been additionally marked in the dimeradispace. The mentioned dia-
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gram shows, more precisely, mutual relationshipsvéen the studied variables
(vectors coming from the beginning of the system)thedlistribution of the prod-
ucts (points) in space, resulting from the mentibredationships and dependent on
the percentage participation of factors Al, A2 &3din the raw material formula-
tion and the resulting basic composition of thealfimodel products, and on
rheological characteristics connected with thedesmposition.

0.7F ‘ =
0.6F L Al E
050 Ca¢ ‘s 3
04: 3
o : FC/P :
T M
g o1 < NC © wgpe |
N 0F -
N -0.1F E
o 02F ccpc A2 G
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-0.6F E
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PC 1 (40,47%)

Fig. 5. Plot of Component Weights

The main vectors of factors Al, A2 and A3, depending on the mtage par-
ticipation of the raw materials, appoint the places of tieelycts in the “biplot”.
A big role is also played by such discriminants as WC/PC, CCdad FC/PC,
and by rheological parameten, E andF). The remaining indices have rather
a small effect on the distribution of the particular modebdpcts in biplot space.
Alongside A3 vector, commencing from K-5 sample with the higheseptage
participation of beef meat in raw material formulation (45%¢ products with
decreasing participation of the mentioned raw material are distrili<#é{38%),
W-3 (28%) and W-1 and W-11 with zero participation of beef. Produefs K
(25%) and K-7 (27%) are distinctly shifted towards the rigti¢ sif the diagram
due to considerable participation of pork stomachs (32 and 26%ctigspg.
Product W-5, with the highest participation of pork stomachs (30%)henkigh-
est Feder's number (4.9), exceeding the limit vaisiesituated utmost to the right.
Products W-1, W-2, W-4, W-6, W-7 and W-11, chanastel by a high participation
of pork meat (30-40%) and pork stomachs (20-35%herraw material formulation,
are situated near Al vector. On the other handjuste W-9 and W-8, in spite of
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40% beef participation but due to zero (W-9) and%2(W-8) participation of pork
stomachs, are located at the edge of the diagnats,upper left corner.

PC2(22.96%)

PO 40 47%)

Fig. 6. Biplot in two-dimensional space

CONCLUSIONS

1. From 14 examined model products with different raw material famul
tions, 6 products met the chemical requirements for “bologna mortadella

2. The conducted correlation calculus between the discriminartteeoéx-
amined products and factors modelling raw material formulatiawest that
factor A2, i.e. participation of pork stomachs in the raw nltésrmulation, was
best correlated with the chemical and rheological paramédteestwo remaining
factors (Al and A3) did not show such good linear correlations with the examined
parameters.

3. Pork stomachs (A2), as being characterised by the highest coamtent
(83.3%) and the lowest total protein (13.3%) and fat (2.8%) coimertation to
the remaining raw meat components, had a more distinct mod#ffiect on the
chemical and rheological characteristics of the examined piducomparison
to the addition of lean shoulder (Al) and tendinous beef (A3hadbie composi-
tions of which are considerably less differentiated.

4. Factor A2, i.e. the percentage participation okgomachs in the raw mate-
rial formulation, had an effect on most of the eixead parameters: plasticiti?), elas-
ticity (E), Feder number (WC/PC), collagen confawotein content ratio (CC/PC),
phosphorus content (PhC) and NaCl content; it iesost important moderator of the
chemical and rheological properties of the examimedel products.
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5. Increase of the percentage participation of pork (Al) of (&® meat
with relatively low water content and high total protein contegulted in
strengthening of the structure and consistency of the examinedctzodihereas
increase of the percentage participation of pork stomachsw#iR)high water
content and low total protein content in the raw material formamataused
weakening of the structure of model products

6. The above correlations and interactions betweeaxamined factors model-
ling raw material formulation, rheological paramstand basic composition of the
examined products are well presented in the “Bifdeing the result of conducted
principal component analysis (PCA). It allows ustiending of the mutual relation-
ships between the chemical composition of the midmd parameters of the
rheological characteristics as affected by difféaded raw material formulations.
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WPLYW RECEPTURY SUROWCOWEJ NA SKEAD PODSTAWOWY
| WEASCIWOSCI REOLOGICZNE MODELOWEGO PRODUKTU
TYPU MORTADELLA

Michat Olkiewicz, Piotr Moch

Instytut Przemystu Misnego i Thuszczowego, ul. Jubilerska 4, 04-190 Afars
e-mail: mol@ipmt.waw.pl

Streszczenie. Zaprezentowano fragment ibgmbwiecony ocenie wplywu receptury surow-
cowej na sklad podstawowy i wiawosci reologiczne modelowego produktu. Materiat badawstano-
wito 14 préb modelowych mortadelli zhiacych sg recepturami surowcowymi. W gotowym pro-
dukcie oznaczano: zawastowody, biatka ogélnego, ttuszczu, NaCl, fosforukcavitego, veglo-
wodandw i kolagenu. Wyliczano tak zwane niezmientikzbe Federa — stosunek zawaitowody
do zawartéci biatka ogdlnego (WC/PC), stosunek zawsstottuszczu do zawarfoi biatka
(FC/PC) oraz stosunek zawastokolagenu do zawartoi biatka (CC/PC). Wigciwosci reologiczne
bloku wedliny badano metadCASRA. Z 14 badanych produktow modelowych ozmiéowanych
recepturach surowcowych 6 spetnito wymagania chemeiala ,mortadelli bologna”. Przeprowadzo-
ny rachunek korelacyjny poruizy wyr&nikami badanych produktéw a czynnikami modgyni
receptue surowcowa wykazate najlepiej skorelowany z wymikami byt czynnik A2 — udziat w recep-
turze surowcowejotadkow wieprzowychZotadki wieprzowe charakteryzge sé najwyzsz zawarto-
$cia wody (83,3%) oraz najgsz zawartdcia biatka ogolnego (13,3%) i ttuszczu (2,8%yduvyrazniej
wplywaty modyfikupco na charakterystgkchemiczam i reologiczra badanych produktéw hidodatek
chudej topatki (A1) sciegnistej wotowiny (A3). Czynnik A2 oddziatywat na eksza¢ badanych wy-
roznikdw i byt najwaniejszym moderatorem wieiwosci chemicznych i reologicznych badanych pro-
duktéw modelowych.

Stowa kluczowe: mortadella, receptura, charaktgkgsteologiczna i chemiczna, PCA



