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SENSORY QUALITY AND SELECTED
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Abstract. The purpose of the study was to assess chemical composition, colour and sen-
sory properties of processed meat products: pork ham, “Paréwkowa” sausage, “Slaska”
sausage and “Krakowska” dry sausage produced without compatibility declaration with
Polish Norm in three meat processing plants situated in different regions of Poland. There
were determined in our studies content of protein, fat, NaCl, water, free nitrate (III),
added polyphosphates and also some parameters of sensory assessment like taste, smell,
juiciness and texture. It was concluded that the investigated processed meat products had
good nutritive value, similar sensory quality and colour stability. They were also safe in
context of free nitrate (III) and added polyphosphates contents. There was compliance of
the investigated processed meat products with Polish Norm PN-A-82007 [1996] although
no declaration of compliance was printed on the labels.

Key words: quality of processed meat products, chemical composition, residues, colour,
sensory analysis

INTRODUCTION

Many Polish meat processing plants produce their products according to Polish
Norms although there is no obligation to use them. Range of products manufactured in
compliance with Polish Norms are treated by consumers as products with high sensory
quality, balanced chemical composition and good nutritive value. Nevertheless many
meat products are produced according to inner plant standards what sometimes lead to
its lower quality not accepted by consumers. There is no obligation to indicate chemical
composition on food labels, so Good Manufacturing Practice (GMP) is one of the fac-
tors influencing the producers to keep good quality of their products. Assessment, veri-
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fication and normalization of the processed meat products is more and more important
on local, domestic and international markets [Nowicki 1984, Incze 1992, Konopka and
Pelczynska 1994, Biatasiewicz and Krélasik 2002, Ambrosiadis et al. 2004].

Selected properties of some processed meat products sold on the Wroctaw local
market were analysed in our studies. The purpose of the work was the assessment of
physicochemical and sensory properties of processed meat products made in different
plants and investigation of relationship between analysed parameters.

MATERIAL AND METHODS

Processed meat products from three different meat plant located in the Lower Silesia
province (I), £6dz province (II) and Podlasie province (III) were subject of the study.
Products were obtained in three different series within two weeks of difference among
them. Processed meat products were bought in firm shops situated at shopping malls in
Wroctaw.

The next processed meat products were analysed in our studies: “Paréwkowa” sau-
sage (P), “Slaska” sausage (S), “Krakowska” dry sausage (K), cooked scalded pork ham
(H). Products were belonging to two technological groups (smoked hams, sausages) and
four assortments (cooked pork ham “H”, homogenized processed meat products —
“Paréwkowa” sausage “P”, semi coarse ground sausage — “Slaska” sausage “S”, coarse
ground sausage — ‘“Krakowska” dry sausage “K”. All four assortments with the same
product names on labels were taken from three investigated meat plants.

The next physicochemical analyses were performed: pH value, content of protein,
fat, NaCl, water, free nitrate (III) and added polyphosphates. The pH values were de-
termined using a Microcomputer CP-551. Content of protein in the analysed processed
meat products was determined using Kjeldahl method according to Polish Norm PN-
-75/A-04018 where conversion rate of nitrogen into protein was N x 6.25. Content of
NaCl was analysed and calculated using Mohr method (PN-73/A-82112). Dry matter
was determined using Polish Norm PN-73/A-82110 and content of fat was calculated
using Soxhlet method (PN-73/A-82111). Free nitrate (III) and polyphosphates were
determined according to PN-74/A-82114 and PN-A-82060 [1999], respectively. Added
phosphorus was calculated as the difference between the total amount of phosphorus
and physiological phosphorus [PN-A-82060 1999].

Colour parameters of processed meat products were recorded in L*, a*, b* system
using a CR-200b reflection colorimeter (Minolta). Measurements were carried out on
the cut of 10 mm slices of vacuum packed products in PA20/PE80 bags. Colour stability
was determined according to changes of colour parameters (L*, a*, b*) of vacuum
packed slices after 3, 6 and 24 h of exposure to white glow light (250 Ix). The stability
of colour was calculated according to the following formula:

AEX = \/A(Lo* _Lx *)2 + A(ao* _ax*)2 + A(bo* _bx*)2

where:
AEx (means AE; or AE4 or AE,,) — stability of colour after 3, 6 or 24 h of proc-
essed meat products slices exposure to light,
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L.*, a,*, b,* — values of colour parameters L*, a*, b* of processed meat products
slices with no exposure to light,

L.*, a.*, by* — values of colour parameters L*, a*, b* of processed meat products
slices after 3, 6 or 24 h exposure to light.

Larger AEx value means larger colour changes what is equal to smaller colour sta-
bility.

Sensory evaluation was carried out using score assessment [PN-ISO 6658 1998].
Five points scores of intensity and desirability scales were used in the experiment. There
was from 1 point (very slight) to 5 point scores of intensity (very strong) and similar for
desirability: from 1 point (undesirable) to 5 point scores (very much desirable). All
processed meat products were sensory investigated by six persons panel. Products were
prepared as half of chubs and 2.5 mm slices and presented to panellists on disposable
dishes in white glow light (250 1x). The next sensory parameters were investigated: 1 —
appearance, 2 — tenderness, 3 — juiciness, 4 — colour, 5 — flavour, 6 — smell, 7 — salti-
ness, 8 — total assessment. For parameters 4, 5, 6 and 7 both intensity and desirability
scales were used.

Statistical analysis of the results was carried out using STATISTICA 5.0 software
where averages, standard deviations, least significant differences and estimation of
differences between mean values at p < 0.05 were calculated.

RESULTS AND DISCUSSION

Measured values of pH were characteristic for immature processed meat products
[Ambrosiadis et al. 2004]. The highest values of pH were determined for products ob-
tained from plant number III (Table 1). Chemical substances added during curing were
probably not the reason of high values of pH in the investigated products, because there
was neither a high level of both sodium chloride nor polyphosphates in them, but inten-
sive heat treatment, which usually increases pH values in meat products, could be the
main reason. Products were characterized by higher stability and lower probability of
storage acidulation. That fact was probably the result of efficacious thermal treatment of
the investigated products. Good quality raw material without PSE defect could resulted
in high pH value of ham. Meat plant number III put into practice HACCP system which
could be another reason for high pH of ham. Different assortments were characterized
by different pH values. Homogeneity of that parameter occurred inside of the next
product groups: ham (H), “Paréwkowa” sausage (P) and “Slaska” sausage (S), but usu-
ally for products obtained not more that from 2 meat plants. Low pH value of “Kra-
kowska” dry sausage (K) was confirmed in previous studies [Szmanko et al. 2003 a, c].

The highest protein content was for “S” and “P” products manufactured in meat
plant number I. The highest significant difference for protein content occurred in
“Slaska” sausage assortment. There was no significant difference for products (in an-
other assortments) at least from 2 meat plants. Protein content of the investigated prod-
ucts was on correct level according to Polish Norm PN-A-82007 [1996], but discussed
assortment produced only by plant number II met requirements of Polish Norm PN-A-
-82025 [2001] for “Krakowska” sausage as regional product.

Technologia Alimentaria 5(2) 2006
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Table 1. Chemical composition of processed meat products (n = 10)
Tabela 1. Sktad chemiczny wedlin (n = 10)
Free Added
Total nitrate poly-
protein Total fat NaCl Water (I11) phosphates
Assortment Plant . Thuszez \
pH Biatko . Sol Woda Wolne Fosfor
Sortyment Zaktad . ogbtem o N
ogotem % % % azotany dodany
% 0 (11D ppm
ppm P,0s
Cooked pork 1 X 6.04a*  17.55b 7.21c 3.59¢ 72.07a 75.79¢ 3601.25a
ham
Szynka sd 005 0.71 0.70 027 0.46 2.01 117.44
(g}olgowana 11 X 6.07a 15.58a 5.62b 3.34b 78.05¢ 44 .44a 4 032.78b
sd 0.05 0.90 0.71 017 0.57 2.65 92.28
11 X 6.36b 16.13a 3.83a 3.00a 76.97b 60.72b 3 885.32b
sd 0.09 0.93 0.50 0.24 1.77 1.74 247.92
“Parowkowa” 1 X 6.03b 11.29b 34.70a 2.06a 52.40b 36.80b -
sausage
Kielbasa sd 005 0.55 1.55 0.19 1.66 111 -
%’;)“"Wkowa I X 578  947a  3727b  244b  54.15¢c  32.57a -
sd 0.26 0.33 0.80 0.25 0.25 4.12 -
11 X 6.08b 9.95a 36.86b 2.40b 50.38a 56.31c -
sd 0.10 1.44 0.78 0.22 0.87 1.18 -
“Slaska” 1 X 5.90a 15.79b 15.61a 2.62a 65.95b 55.57b 0.00a
sausage
Kielbasa sd 0.00 0.49 2.07 0.26 2.39 135 0.00
(élsf;Ska I X 5892  1654c  26.6lc  325b  5836a  50.18a 875.63b
sd 0.14 0.68 1.26 0.18 3.44 1.47 86.37
11 X 6.08b 11.84a 19.81b 2.58a 66.15b 59.61c 0.00a
sd 0.10 0.30 0.59 0.09 0.80 2.24 0.00
“Krakowska” 1 X 5.60a 19.51a 20.94¢ 3.31a 56.59b 63.73b 0.00a
sausage
Kielbasa sd 0.08 096 082 0.25 2.06 150 0.00
EfgkOWSka o X 577b  2195b 16952  3.75b  5737b  63.69b 827.61b
sd 0.12 0.92 1.56 0.12 2.10 1.37 98.19
111 X 5.87¢ 19.48a 18.61b 3.74b 54.76a 51.28a 137.51¢
sd 0.05 1.36 0.35 0.21 0.56 1.53 221.56

X — average, sd — standard deviation. Means marked with different letters are significantly different
within the columns and the same assortments at p < 0.05.
X — érednia, sd — odchylenie standardowe. Srednie oznaczone tym samym indeksem literowym oznaczaja
brak istotnej roznicy przy p < 0,05.
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The fat was the most labile component of processed meat products. The lowest level
of fat was determined in cooked pork ham (from 3.83% to 7.21%). Phenotype diversifi-
cation of pigs was the most probable reason of different level of intermuscular fat con-
tent in hams. Total content of fat in investigated products met the requirements of Polish
Norm PN-A-82025 [2001].

The highest level of fat was determined in “Paréwkowa” sausage (P) and “Slaska”
sausage (S), both products obtained from meat plant in £.6dZ region (II). The high diversi-
fication of fat in semi coarse ground sausages was observed. The lowest level of fat was in
products from the meat plant located in Lower Silesia region (I), because there was 27%
of fat more in “Slaska” sausage from £.6dz region (II) and 70% more in products from
Podlasie region (IIT). Nevertheless “Slaska” sausage could be characterized as a low fat
product. The content of fat in products from meat plants I and II was low, i.e. on 50%
level accepted by Polish Norm. There was high diversification in fat content observed in
“Krakowska” sausage. Technologies with minimized fat content in final products are
highly recommended in meat industry [Kostyra and Olkiewicz 1999, Cierach and Szacito
2003, Caceres et al. 2004]. Presented results confirm that trend in some aspects.

There was from 3.00% to 3.59% of sodium chloride in cooked pork ham (H), which
correspond to 70-90% of the accepted NaCl content in such products by requirements of
Polish Norm. Sodium chloride content was on 70-80% level accepted by PN in
“Parowkowa” sausage (P) and on 82-93% level in “Krakowska” sausage products (K).
There was exceeding of sodium chloride content by 8% in “Slaska” sausage products
(S) obtained from meat plant number II.

Sodium chloride is an important factor not only from the technological point of
view, but also for its role in sensory characteristic of final products [Barylko-Pikielna
1988, Makata 1997, Ambrosiadis et al. 2004, Andreas et al. 2004]. Nevertheless the
total level of NaCl in food products should be lowered because of human health reasons
[Barytko-Pikielna and Jawor-Kulesza 1993, Koztowska-Wojciechowska 1992]. That
trend is also observed for Polish meat products where NaCl content was lowered in
years 1994-1999 by 0.6% in hams, by 0.45% in durable sausages and by 0.25% in non-
durable sausages [Ktossowska 1999].

The highest diversification of water content was observed for ham (72.07-78.05%)
and for “Slaska” sausage (58.36-66.15%) but all assortments met the requirements of
Polish Norm PN-A-82007 [1996]. From the other point of view “Krakowska” sausages
(K) produced in meat plant number I and II did not meet the requirements of another
Polish Norm establish just for “Krakowska” sausages [PN-A-82025 2001].

All products met the requirements of free nitrates(IIl) content [Dziennik Ustaw...
2004]. Trends of lowering that ingredient in meat products are observed not only
abroad, but also in Polish plants [Majchrzak 1985, Barytko-Pikielna and Jawor-Kulesza
1993, Cassens 1995 a, b, Ktossowska 1999, Dziennik Ustaw... 2004].

Amount of phosphates was on a safe level in the investigated meat products [Dziennik
Ustaw... 2004]. The highest level of phosphates was determined in the ham. There was no
added phosphates in “Paréwkowa” sausage. It is hard to explain polyphosphates additives
in “Krakowska” sausages found in products of meat plants number II and III. Probably
cured semi-product used in production of “Krakowska” sausage was treated as universal
material prepared also for another assortments production. The lowering of P,Os level in
Polish meat products was observed in years 1994-1999 [Klossowska 1999]. Our results
have not confirmed that trend which could be negative for human health [Stowinski and
Jankiewicz 1995, Starzynski and Mastowska 1995, Ktossowska 1999].

Technologia Alimentaria 5(2) 2006
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The highest value of L* parameter of colour was measured for hams produced in
meat plant number II (Table 3). Meat products colour is mainly affected by haem pig-
ment content in meat volume. Amount of haem pigment is influenced also by increasing
of processed product yield or higher fat content. The obtained results confirm theoreti-
cal aspects of meat products colour. The highest values of lightness were measured for
high yield hams produced by plant number II. Meat products placed on the second posi-
tion according to lightness had the highest level of intermuscular fat. Smoked product
were characterized by the darkest colour (low L* value) and the highest value of a*
parameter which was influenced by haem pigment content.

Table 3. Colour of processed meat products (L*, a*, b*; n = 10)
Tabela 3. Barwa wedlin w skali L*; a*, b*; n = 10)

L* a* b*

Assortment

Sortyment Plant — Zaktad

I 1II I I 1I I I II 1

Cooked pork X 63.87 6640 6298 10.53 10.53 11.89 523a  6.72b  7.26b
ham
Szynka
gotowana

(H)

“Pardwkowa” X 61.46a 64.27b 69.59c 14.84c 13.20b 10.95a 12.08a 13.90b 12.53a

sausage
Kielbasa S0 198 263 052 075 269 069 088 035 043

parowkowa

(P)

“Slaska” X 52.13a 60.39b 63.27b 17.53¢ 12.79b 10.72a  8.30 8.76 8.14

sausage
Kielbasa S0 396 282 329 215 161 164 061 158 092

$laska
S)

“Krakowska” X 60.90b 59.20ab 57.42a 1290 14.57 13.34 7.42 7.93 8.25

sausage
Kielbasa sd 2.78 4.20 3.81 1.35 2.68 2.06 1.60 1.41 0.89

krakowska

(X)

sd 4.37 2.92 4.75 1.43 2.11 3.02 0.53 0.72 0.89

Footnotes see Table 1.
Oznaczenia jak w tabeli 1.

There were not statistically significant differences for L* and a* parameter (sepa-
rately) of produced hams, but differences for b* parameter were found between prod-
ucts from meat plant number I (the lowest b* value) and plants number II and III. The
stability of colour after 6 h of exposure to white glow light was similar in hams (Table 4).
Extending of exposure time resulted in similar stability of colour for smoked products
manufactured in plants number I and III, and significant lower stability for products of
plant number II. These cooked ham were also characterized by the lowest content of
free nitrates (III).

Technologia Alimentaria 5(2) 2006
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Table 4. Colour stability of processed meat products after 3, 6 and 24 hours of exposure to white
glow light (AE;, AEg, AE,4; n=10)
Tabela 4. Trwatos¢ barwy wedlin po 3, 6 i 24 h ekspozycji na $wiatlo szare (AE;, AEg, AE,4; n = 10)

Assortment — Sortyment

Col bili . “Parowkowa” ) “Krakowska”
0 O; §t,a ity P l?;lt Cooked pork ham sausage “Slaska” sausage sausage
Trwato$¢ barwy  Zaktad Szynka gotowana Kietbasa Kielbasa $laska Kietbasa
H) pardwkowa S) krakowska
P) (K)
AE; I 1.73 1.42 1.26 1.17b
I 1.28 2.18 1.80 0.63a
I 1.37 1.30 2.11 1.22b
AEq I 2.43 1.72 1.34a 1.82
I 1.99 2.49 1.71a 0.88
11T 1.86 1.48 2.70b 1.48
AEy, I 2.38a 1.88ab 1.70a 3.29b
I 3.35b 3.49 3.11ab 2.05ab
I 2.06a 1.43a 3.66b 1.49a

Means marked with different letters are significantly different within the columns (separately for AE;,
AEs, AE,4) and the same assortments at p < 0.05.

Srednie oznaczone tym samym indeksem literowym oznaczaja (osobno dla AE;, AEs, AE,4) brak istotnej
roznicy przy p < 0,05.

Diversification of colour was higher in the investigated products where higher grind-
ing of batter occurred. Mentioned regularity was observed for “Parowkowa” sausages
(P), “Slaska” sausages (S) and “Krakowska” sausages (K) for the next parameters of
colour: L*, a* b* (P); L*, a* (S) and L* (K), respectively. There was no relationship
between chemical composition and stability of colour. Nevertheless, interrelation trend
between free nitrates (II1) and stability of “Par6wkowa” sausages colour was observed
(Fig. 1). Lower changes of colour parameters after exposure to light were noticed for
products with higher level of free NaNO,. This trend was characteristic and confirmed
for all periods of light exposure. That observation can be theoretically explained. The
excess of nitrates (I1I) during meat curing is a reason for better haem pigment reactions.
The higher level of haem pigment in final product can better prevent from undesirable
colorants oxidation. Such regularity was the mostly observed for “Paréwkowa” sau-
sages (P) what could be explained by the high homogeneity of that product. All theo-
retical regularities have probably the greater chance to occur in homogenized products
where equalization of chemical composition is higher.

The low stability of “Parowkowa” sausages and its short shelf-life could be also an-
other reason of the observed relation between the level of free nitrates (I11) and stability
of colour in that sausage which was not observed for others sausages. The lowering of
free nitrates (III) level in sausages is generally observed during their storage [Szmanko
et al. 2003 a, c]. Relationship between stability of colour and level of free nitrates (I11)

Acta Sci. Pol.
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Fig. 1. Effect of free nitrate (III) content on colour stability (AEy,) of
“Parowkowa” sausage

Rys. 1. Wplyw wolnych azotanéw (III) na trwatos¢ barwy (AE,,) kietba-
sy parowkowej

in more durable sausages was difficult or even impossible for determination. Such
products were probably stored during the longer time before our studies, so storage
reduction of free nitrates could took place.

There were no statistical differences of appearance of the investigated sausage sur-
faces in sensory evaluation tests and scores were between 4.5 and 4.7 points (Table 2).
Only hams from meat plant number III were characterized by lower assessment of that
parameter comparing to products from plants number I and II. There is a relation be-
tween high score of sausages surface appearance and their flavour [Ambrosiadis et al.
2004]. Intensity of colour was high, i.e. from 4.39 points (for “Pardéwkowa” sausage
obtained from plant number II) to 4.84 points (“Slaska” sausage from plant number I).

There were also observed high and similar scores for desirability of sausages colour.
The only statistically differences was found between “Slaska” sausage obtained from
meat plant number I and II.

The highest scores of intensity and desirability of sausages colour were obtained for
products from meat plant number 1. The second high scores were noticed for products of
plant number 111, and the last ones were from plant number II.

Trend of higher desirability between ham colour produced in meat plant number 11
and higher value of L* parameter was observed. High desirability of “Parowkowa”
sausages colour obtained from plant number I was connected with lower lightness (L*)
of these sausages, higher value of a* and lower of b* parameters. High desirability of
“Slaska” sausage was characteristic for products with medium values of lightness and
a* colour parameter. Colour of “Krakowska” sausage was the most desirable for prod-
ucts with medium values of L* and b* parameters, but also with high values of a* pa-
rameter.

Both intensity and desirability of smell for selected assortments processed meat
products produced in three comparable plants were characterized by similar scores, i.e.

Technologia Alimentaria 5(2) 2006
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a little above 4.5 points. Differences of meat products smell intensity for the investi-
gated plants was not statistically significant. The highest smell desirability, like for
intensity, was noticed for the products obtained from meat plants I and III, where scores
were identical, i.e. 4.6 points. The highest notes for intensity and desirability of smell
were noticed in ham and “Krakowska” sausage products with the lowest content of
water.

There was no differences for juiciness in the investigated assortments of processed
meat products for all plants. Average values of juiciness for 4 products obtained from
plants I and III were almost the same, i.e. 4.55 points which was a little higher compar-
ing the value of products from plant number II (4.47 points). There was no effect of
water content in the processed meat products on their juiciness.

The investigated products were grouped as homogenous groups inside selected as-
sortments, where texture was taking into account. Average score of texture was a little
above 4.5 points and products from the meat plants obtained 4.61 points (for plant I),
4.58 points (II) and 4.55 points (III). Hams and “Parowkowa” sausages with lower wa-
ter content were characterized by higher scores of tenderness and texture.

The most of products from meat plant number I, i.e. hams, “Paréwkowa” sausages
and “Slaska” sausages, were classified above 4.6 points for intensity of flavour. Only
“Krakowska” sausage from this plant with score of 4.43 points was exception. Products
from plant number II located in Podlasie Province obtained the lowest scores for fla-
vour. Higher intensity and desirability of flavour for hams and “Krakowska” sausages,
which have usually lower water content, were characterized similarly as during assess-
ment of intensity and desirability of smell.

There were only statistically significant differences between scores of saltiness in
hams produced in plants I (4.60 points) and plant II (4.33 points). No statistically sig-
nificant differences were found for the other assortments and obtained results were
about 4.50 points. Average value 4.8 points for saltiness desirability of investigated
products was one of the highest evaluated sensory parameter. There were no differences
within the investigated assortments. The lower NaCl content in cooked hams and
“Parowkowa” sausages was the probable reason of higher scores of their saltiness desir-
ability.

Average values of total sensory assessments of four assortments confirmed the high
equalization of sensory evaluation for products produced in the investigated meat plants
where the next scores were obtained: 4.61 (plant I), 4.59 (II) and 4.59 (III). Scores of
sensory evaluation are similar to our earlier studies and other authors’ investigations
[Szmanko 1998, Dzieszuk et al. 2003, Szmanko et al. 2003 a, b, ¢, 2004].

CONCLUSIONS

1. Almost all investigated assortments of processed meat products met requirements
of Polish Norm [PN-A-82007 1996] for protein content. Meat products were character-
ized with similar fat content, but the trend of its slight lowering comparing to Polish
Norm was observed.

2. There was no exceeding of maximum limit of water content [PN-A-82007 1996],
nevertheless pork ham and “Krakowska” sausage were close to exceed those water
limits.
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3. There was no exceeding of maximum limit of safe level of free nitrate (III) and
added phosphates in the investigated products.

4. The highest colour diversification of the processed meat products was noticed for
“Paréwkowa” and “Slaska” sausages. There were fewer differences of colour stability
for pork hams than for sausages.

5. The trend of simple correlation between colour stability of “Parowkowa” sausages
and free nitrates level in them was observed.

6. The investigated processed meat products were characterized by a high sensory
quality and there were almost no differences among them.

7. Processed meat products produced in different regions of Poland met require-
ments of Polish Norm PN-A-82007 [1996] although there was no declaration of these
requirements on product labels. The investigated products were characterized by high
and equal sensory quality and residues in them were on safe level.

REFERENCES

Ambrosiadis J., Soultos N., Abrahim A., Bloukas J.G., 2004. Physicochemical, microbiological
and sensory attributes for the characterization of Greek traditional sausages. Meat Sci. 66,
279-287.

Andres A.L, Cava R., Ventanas J., Thovar V., Ruiz J., 2004. Sensory characteristics of Iberian
ham: Influence of salt content and processing conditions. Meat Sci. 1, 68, 45-51.

Barytko-Pikielna N., 1988. Obnizenie zawarto$ci soli w potrawach a ich jako$¢ sensoryczna i akcep-
tacja [Lowering of salt content in meals as compare to their sensory quality and acceptance].
Przegl. Gastron. 1, 8-10 [in Polish].

Baryltko-Pikielna N., Jawor-Kulesza M., 1993. S6d w zywnosci oraz mozliwosci i kierunki jej
racjonalnego ograniczenia [Salt in food and possibilities of its rational lowering]. Wyd. Inst.
Zywn. Zyw. Warszawa [in Polish].

Biatasiewicz D., Krolasik J., 2002. Ocena mikrobiologiczna wyrobéw wedliniarskich w zakresie
zgodnos$ci z wymaganiami Polskich Norm [Microbiological evaluation of cured meat prod-
ucts in the range of their compliance with the Polish regulations]. Rocz. Inst. Migs. 39, 185-
-191 [in Polish].

Caceres E., Garcia M.L., Toro J., Selegas M.D., 2004. The effect of fructooligosaccharides on the
sensory characteristics of cooked sausages. Meat Sci. 68, 87-96.

Cassens R.G., 1995 a. Current content of residual nitrite in cured meat products at the retail mar-
ket. Proc. of the 41st ICOMST, 344-345.

Cassens R.G., 1995 b. Use of sodium nitrite in cured meats today. Food Technol. 7, 2-80.

Cierach M., Szacito K., 2003. Wptyw karagenu na cechy jakosciowe kietbas drobno rozdrobnio-
nych [Effect of carrageen on quality characteristics of homogenized sausages]. Rocz. Inst.
Przem. Migs. 40, 145-154 [in Polish].

Dziennik Ustaw Rzeczpospolitej Polskiej nr 94 z dnia 23 kwietnia 2004 roku w sprawie dozwo-
lonych substancji dodatkowych i substancji pomagajacych w przetwarzaniu. 2004. Poz. 933
[Polish Journal of Laws 94, pos. 933 from 23 April 2004: Permitted food additives; in Polish].

Dzieszuk W., Szmanko T., Malicki A., 2003. Jako$¢ poledwicy sopockiej przechowywanej w
temperaturze bliskiej krioskopowej w zaleznosci od zastosowanych krioprotektantéw [Quality
of “Sopocka” loin stored at cryoscopic temperature in depend of used cryoprotectants].
XXXIV Sesja Naukowa Komitetu Nauk o Zywno$ci PAN Wroctaw, 10-11 wrzeénia [in Pol-
ish].

Incze K., 1992. Raw fermented and dried meat products. Fleischwirtschaft 72, 58-62.

Technologia Alimentaria 5(2) 2006



104 T. Szmanko ...

Klossowska B.M., 1999. Zmiany zawarto$ci soli, azotynu i azotanu oraz fosforanéw w wybra-
nych krajowych produktach migsnych w latach 1994-1999 [Changes of salt, nitrite and nitrate
and phosphate content in selected domestic meat products in 1994-1999]. Rocz. Inst. Przem.
Migs. 36, 179-189 [in Polish].

Konopka B., Petczynska E., 1994. Jako$¢ sanitarna kielbas z przemystowej i nielegalnej produkcji
[Sanitary quality of sausages originating from industrial or illegal production]. Med. Wet. 5,
210-212 [in Polish].

Kostyra E., Olkiewicz M., 1999. Wptyw sktadu surowcowego i stopnia uwodnienia zamiennika
thuszczu na charakterystyke sensoryczng tekstury drobno rozdrobnionej konserwy modelowej
poddanej substytucji thuszczu [Effect of raw material composition and hydratation degree of
fat replacer on sensory characteristics of texture of model chopped canned meat product sub-
jected to fat substitution]. Rocz. Inst. Przem. Migs. 36, 163-178 [in Polish].

Koztowska-Wojciechowska M., 1992. 10 zasad racjonalnego zywienia [10 principles of rational
feeding]. Gosp. Dom. 4, 7 [in Polish].

Majchrzak D., 1985. Effect of nitrates and nitrites on human and animal organism. Zyw. Cztow.
Metab. 12, 4, 298-303.

Makata H., 1997. Sensoryczna profilowa analiza tekstury w ocenie modelowych drobno rozdrob-
nionych przetwor6w migsnych rézniacych si¢ zawartoscia soli i rodzajem biatek komplemen-
tarnych [Sensory texture profile analysis, applied in evolution of model finely comminuted
meat products differing in salt content and type of complementary proteins]. Rocz. Inst.
Przem. Migs. 34, 79-98 [in Polish].

Nowicki L., 1984. Stan zakazenia bakteryjnego wedlin [Bacterial contamination of pork sau-
sages]. Med. Wet. 2, 88-91 [in Polish].

Papadima S.N., Bloukas J.G., 1999. Effect of fat level and storage conditions on quality charac-
teristics of traditional Greek sausages. Meat Sci. 51, 103-113.

PN-73/A-82111. 1973. Migso i przetwory migsne. Oznaczanie zawartosci thuszczu [Meat and
meat products. Determination of fat content; in Polish].

PN-75/A-04018. 1975. Produkty rolniczo-zywnosciowe. Oznaczanie azotu metoda Kjeldahla i
przeliczanie na biatko [Agricultural food products. Determination of nitrogen by the Kjeldahl
method and expressing as protein; in Polish].

PN 74/A-82114. 1974. Migso i przetwory migsne. Oznaczanie zawarto$ci azotynéw i azotanow
[Meat and meat products. Determination of nitrites and nitrates; in Polish].

PN-73/A-82112. 1973. Migso i przetwory migsne. Oznaczanie zawartosci soli kuchennej [Meat
and meat products. Determination of chloride content; in Polish].

PN-A-82060. 1999. Migso i przetwory migsne. Oznaczanie zawartosci fosforu [Meat and meat
products. Determination of phosphorus content; in Polish].

PN 73/A-82110. 1973. Migso i przetwory migsne. Oznaczanie zawartosci wody [Meat and meat
products. Determination of moisture content; in Polish].

PN-A-82007. 1996. Przetwory migsne. Wedliny [Meat and meat products. Processed meat prod-
ucts; in Polish].

PN-ISO 6658. 1998. Analiza sensoryczna. Metodologia. Wytyczne ogodlne [Sensory analysis.
Methodology. General guidance; in Polish].

PN-A-82025. 2001. Wedliny. Kietbasa krakowska sucha [Processed meat products. “Krakowska”
dry sausage; in Polish].

Stowinski M., Jankiewicz L., 1995. Zastosowanie fosforanow w produkcji kietbas. Polski pro-
blem przysztosci [Usage of phosphorus during sausage production. Polish problem in future].
Migso Wedl. 9, 2-4 [in Polish].

Starzynski S., Maslowska J., 1995. Badanie zawarto$ci oraz wzajemnego stosunku wapnia i
fosforu w wybranych produktach spozywczych [Study on the content and relationships of cal-
cium and phosphorus in selected food products]. Przem. Spoz. 10, 394-396 [in Polish].

Szmanko T., 1998. Ocena efektywnosci przechowywania wedzonek w temperaturze bliskiej
krioskopowe]j oraz w stanie zamrozonym [Evaluation of effectiveness of processed meat

Acta Sci. Pol.



Sensory quality and selected physicochemical properties ... 105

products storage at near cryoscopic temperature and in freezing conditions (model re-
searches)]. Zesz. Nauk. AR Wroct. 334, Rozpr. 154, 1-124 [in Polish].

Szmanko T., Malicki A., Dziopa M., Szczepanski J., 2003 a. Zmiany zachodzace podczas prze-
chowywania kietbasy krakowskiej w warunkach chtodniczych oraz w temperaturze bliskiej
krioskopowej [Changes in Krakowska sausage during storage in cool conditions and at near cry-
oscopic temperature]. XXXIV Sesja Naukowa Komitetu Nauk o Zywnosci PAN. Wroctaw, 10-
-11 wrzesnia [in Polish].

Szmanko T., Malicki A., Kesy Z., Swiatkowski G., Szczepanski J. Wojdanowicz M., 2003 b.
Jako$¢ kietbasy $rednio rozdrobnionej w zalezno$ci od sposobu pakowania i warunkow prze-
chowywania [The quality of semi coarse ground sausage in depend of packing systems and
storage conditions]. XXXIV Sesja Naukowa Komitetu Nauk o Zywnosci PAN. Wroctaw, 10-
-11 wrzeénia [in Polish].

Szmanko T., Malicki A., Szymura J., Szczepanski J., Wojdanowicz M., 2003 c. Trwatos¢ wedlin
plasterkowanych przechowywanych w temperaturze bliskiej krioskopowej [Stability of sliced
processed meat products stored at near cryoscopic temperature]. XXXIV Sesja Naukowa
Komitetu Nauk o Zywnosci PAN. Wroctaw, 10-11 wrzesnia [in Polish].

Szmanko T., Duda Z., Szczepanski J., 2004. Wplyw przechowywania we¢dzonek w temperaturze
bliskiej krioskopowej i w stanie zamrozonym na ich jako$¢ sensoryczna [The impact of stor-
ing processed meat products at near cryoscopic temperature and in frozen state on their sen-
sory properties]. Zywn. Nauka Technol. Jakos¢ 38, 1, 103-119 [in Polish].

JAKOSC SENSORYCZNA ORAZ WYBRANE WELASCIWOSCI
FIZYKOCHEMICZNE WEDLIN WYPRODUKOWANYCH
W WARUNKACH ROZNYCH ZAKEADOW MIESNYCH

Streszczenie. Porownano sktad chemiczny, barwe i cechy sensoryczne wedlin: szynki
wieprzowej, kietbasy parowkowe;j, $laskiej i krakowskiej suchej, wyprodukowanych bez
deklarowanej zgodnosci z polska norma w trzech zaktadach migsnych zlokalizowanych w
réznych regionach kraju. Na podstawie oznaczonych zawartosci biatka, tluszczu, NaCl,
wody, wolnych azotanow (III), polifosforanéw dodanych oraz wyrdéznikéw barwy (L*,
a*, b*), a takze oceny smaku, zapachu, soczystosci i tekstury stwierdzono, ze badane wg-
dliny charakteryzuja si¢ dobra wartoécia odzywcza, wysoka, wyrdwnang jakoscia senso-
ryczng i podobna trwaloécia barwy oraz sa bezpieczne ze wzgledu na zawarto§¢ wolnych
azotanow (III) i dodanego fosforanu. Badane wedliny spetniaty wymogi normy, pomimo
ze na ich opakowaniu nie byla deklarowana zgodno$¢ z wymaganiami PN-A-82007 Prze-
twory migsne [1996].

Stowa kluczowe: jakos¢ wedlin, sktad chemiczny, pozostatosci, barwa, ocena sensoryczna

Accepted for print — Zaakceptowano do druku: 15.06.2006

For citation — Do cytowania: Szmanko T., Oziembtowski M., Dworecka E., Dobrowolska D.,
2006. Sensory quality and selected physicochemical properties of processed meat products pro-
duced in different plants. Acta Sci. Pol., Technol. Aliment. 5(2), 93-105.

Technologia Alimentaria 5(2) 2006





