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Summary

Background. More and more poultry is intended for the production of boneless culinary meat
both in Poland and other EU countries. The method in which meat is prepared causes inaccurate
deboning, leaving a relatively meaningful amount of muscle tissue on the skeletal system. Loss of
protein, beneficial for its nutritional value, reaches the level of a few percent of the total of the
obtained meat mass. Thus, the issue of mechanically separated poultry meat (MSPM) utilization
becomes significant. However, meat mechanically deboned may deteriorate the sensory quality of
the final product with respect to characteristics such as taste, odour, consistency, and colour. In
this context, the work is focused on an evaluation of selected quality features of the frankfurter
type sausage with varied MSPM participation obtained from poultry necks and bodies.

Material and methods. The research material was a frankfurter type sausage, made from class III
pork — control sample K. In the other experimental samples, 25% and 50% of pork was substitut-
ed by MSPM obtained from necks (Sz25 and Sz50) and bodies (W25 and W50) of broilers of the
COB breed. In the experimental sausages the following were measured: chemical composition
and colour L*a*b* in CIE system. Then, sensory evaluation was carried out applying a 5-point
method. The obtained results were subjected to statistical analysis.

Results. On the basis of the obtained results it was stated that the basic composition of the final
product changed depending upon the type and amount of MSPM introduced into the raw material
composition. The introduction of MSPM into the mentioned meat products composition brought
about a significant decrease in the notation of characteristics such as odour, cross-section colour,
and exterior colour, measured sensorically. However, the statistical analysis of the results did not
show a significant impact of a partial substitution of pork meat with mechanically deboned poul-
try meat on the overall desirability of the model sausages.

Conclusions. A partial substitution of pork meat with mechanically deboned poultry meat from
broilers’ necks and bodies is possible. MSPM content of the raw material composition higher than
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25% may negatively influence some sensory quality characteristics. No significant impact of
substitution of pork meat MSPM on physical colour parameters a* and b* was noticed, inde-
pendently of the type of MSPM and amount of substitution in the raw material.

Key words: frankfurter type sausage, mechanically separated poultry meat (MSPM), quality

Introduction

Comminuted homogenized sausages of frankfurter and mortadella type belong to the
group of most popular meat products owing to their specific sensory qualities (homo-
genous structure, consistence, flavour), and an acceptable quality to price ratio of the
products on the Polish market. Their production uses less valuable raw materials, having
a high fat and connective tissue content, and blood splashing. MSPM, i.e. mechanically
separated poultry meat, is frequently used in this type of products (Cegietka et al.,
2014).

MSPM is a raw material obtained in the process of meat separation from the tissues
adjacent to the bones by help of mechanical equipment resulting in a total loss or modi-
fication of the muscle fibres. MSPM has a smeary consistence, owing to a high degree
of residual muscle tissue comminuting, participation of bone marrow and high fat con-
tent. The characteristic feature of MSPM is a high calcium and phosphorus content
(a few times higher than in the muscle tissue), coming from the periosteum and minute
bone chips. MSPM colour is darker than that of muscles. However, a high degree of
comminuting, a high content of fat and heme pigments, the presence of metal ions (cal-
cium, iron) and bone marrow may promote unfavourable chemical changes and cause
a low microbiological stability of the material. Nevertheless, it needs to be stressed that
a raw material of this type is characterized by a relatively high content of protein
(9—-18%) (Betkot et al., 2013). The research carried out so far also indicates that MSPM
contains a higher amount of bioavailable fluorine compared to the muscle tissues (Jedra
et al., 2001; Stangierski et al., 2011). MSPM can be obtained from chilled or frozen
chicken, hen, turkey, duck, and goose carcass elements, as well as complete carcasses
passed by the Veterinary Sanitation Department as fit for human consumption (e.g.
spent laying hens, carcasses of heavy broiler chicken) (Pomykata and Michalski, 2008;
Stangierski et al., 2011).

MSPM production process may proceed with an application of a high-pressure tech-
nology, delivering a smeary consistence raw material being of a relatively limited tech-
nological use, or low-pressure technology providing a partly preserved structure, yet the
technological output of the latter is similar to that of meat scraps manually separated
from bones. Taking into consideration the fact that more and more poultry, both in Po-
land and EU countries, is used for culinary meat production (boneless breast muscles,
drumsticks and shanks) utilization of MSPM becomes particularly significant for many
producers.

Utilization of the cheap raw material, MSPM, in meat products with a high value
added, bears a significant economical value for the EU countries. The aim of the paper
was an evaluation of selected characteristics of fine ground sausages of frankfurter type
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with a varied participation of MSPM, obtained by high pressure method from necks and
carcasses of COB broiler chicken breed.

Material and methods

Fine ground sausage of frankfurter type was the experimental material. The control
sausage batter (control sample K) composition was: pork meat class III (butt) — 540
g/kg, fine fat — 250 g/kg, water/ice — 210 g/kg. The “parowki maslane” (butter ground
sausage spice) (AmcO) condiment in the quantity 7 g/kg of the final product, curing
mixture (99.4% NaCl; 0.6% NaNO,) — 18 g/kg, triphosphate pentasodium — 5 g/kg
(Haifa Chemicals), concentrate of soya proteins — 12 g/kg (Arcon ST, ADM). In the
other experimental sausage variants, 25% of pork meat class III was substituted with
MSPM from necks (Sz25 and Sz50) and poultry bodies (W25 and W50).

Pork meat and fine fat were pre-comminuted in a grinder (Mainca, type PM-70), ap-
plying foreknife, four-armed knife and net with 3 mm mesh diameter, then it was ho-
mogenized in a cutter of Mainca, type CM-21. During cuttering, lasting for about 12
min (rotations 2000-min’"), mechanically separated frozen poultry meat was added
along with additives and spices. The final temperature of the batter was 14°C.

Natural casings were filled with the batter (pork chitterlings of 26-28 mm in dia-
meter) which were turned into 15 cm long links. The formed links of the experimental
meat products were dried for 15 min, at 50°C, subjected to smoking with 52°C hot
smoke, next they were warmed with steam up to 72°C in the geometric center (steam-
-smoking chamber Pekmont). The formed sausages were cooled by help of water spray
at 16°C till 25°C interior temperature was reached. Ready products were stored, during
the examination, in a chilling room at 4°C for 24 h.

The chemical composition of the model sausages was marked according to the
Polish Norms: water content — dryer method (acc. PN-ISO 1442:2000, 2000), protein
content basing on the marking of amino nitrogen — applying Kjeldahl’s method (acc.
PN-75/A/04018, 1975), using the automatic destillation set KjelTec (Tecator), fat con-
tent — Soxlet method, by help of Soxtec apparatus (Tecator) (acc. PN-ISO 1444:2000,
2000).

An instrumental evaluation was carried out of physical colour parameters L*, a*, b*
of the experimental sausages, in CIE system. The research made use of the spectropho-
tometric apparatus Spectro-Pen, type LMG 161 (Dr Lange, Germany) enabling to
measure the components of colour, applying the reflection method within the range of
visible light (400—700 nm). Typical for food industry analytics, i.e. standard observer’s
settings, were applied, i.e. angle of incidence 10°, light Des. Calibration of the appli-
ance, taking into consideration the scattered light and white reference standard LZM
224 Standard 3125 of Xca = 92.1, Yea = 97.2, Zca = 103.9 parameters, was carried out
every time before taking the measurements.

Sensory examination of the experimental sausages, cooled down to 4°C, was con-
ducted basing on the calibration method, comprising the following range of partial eval-
uation notes: 5 — very good quality, 4 — good, 3 — satisfactory, 2 — unsatisfactory, 1 —
bad (Barytko-Pikielna, ed., 1975). In order to make an evaluation of the overall desirab-



4

Danyluk, B., Bilska, A., Kowalski, R., Danyluk, M. (2016). Evaluation of selected quality characteristics of fine
ground sausages of frankfurter type containing MSPM. Nauka Przyr. Technol., 10, 4, #42. DOI: http://dx.doi.org/
10.17306/1.NPT.2016.4.42

ility of the examined products, the following coefficients of ponderability were used:
0.1 — general appearance, 0.2 — structure and consistence, 0.3 — colour of cross-section,
0.4 — flavour (Bilska et al., 2004).

The obtained results were subjected to statistical analysis. The level of significance
of inference p < 0.05 was accepted for verifying the research hypotheses. Two-way
analysis of variance ANOVA and Fisher multiple comparison test were applied. The
evaluations were done using Excel 2010 and Statistica 10.0 computer programs.

Results and discussion

The carried out investigations proved that the basic composition (water, protein, dry
matter and fat content) of fine ground sausages of frankfurter type was not significantly
changed, independently of the type and amount of MSPM introduced into the raw mater-
ial composition. The fat content was not higher than 30% independently of the type of
the accepted technological modification (Table 1). The results gathered in the table
clearly indicate that the basic composition was concordant with the non-obligatory PN-A-
-82007/A1:1998 (1998) norm, which informs that homogenized sausages should contain
not less than 9.0% protein, not more than 40.0% fat and 69.0% water.

Table 1. Basic chemical composition of the frankfurter type sausages produced with the participa-
tion of MSPM (x¢ £s; N = 3) (%)

Tabela 1. Podstawowy sktad chemiczny kielbas typu parowkowa wyprodukowanych z udziatlem
MDOM (xs £s; N = 3) (%)

Sausage variant Water Fat Total protein

Wariant kietbasy Woda Thuszecz Biatko ogotem
K 58.17* £2.26 25.87*+3.08 11.59*£1.04
Sz25 60.26* £1.95 24.99* £1.37 11.70* £0.29
Sz50 59.04* +3.24 26.38*£2.99 10.59* £1.44
W25 59.36* £1.97 24.59*+2.22 11.70* £0.54
W50 59.35*+1.95 28.112£7.18 11.69* £1.19

X¢ — mean value, s — standard deviation.

Different letters in the same column indicate statistically significant differences (p < 0.05).
Xg — warto$¢ srednia, s — odchylenie standardowe.

Rozne litery w tej samej kolumnie wskazuja na roéznice istotne statystycznie (p < 0,05).

The used raw materials composition did not significantly differentiate the experi-
mental sausages as far as the colour parameters a* and b* were concerned. An excep-
tion was parameter a* of the Sz50 variant on the 6% day of storing whose value was
significantly lower than in the case of W50 variant (Table 2). Significant differences
were found, though, between the mean values of sausage colour lightness after 24 h of
chilling room storing. L* value of the control sample colour was significantly different
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Table 2. Colour parameters of the frankfurter type sausages produced with the participation of
MSPM stored in chilling conditions (x¢ s; N = 3)

Tabela 2. Parametry barwy kielbas typu paréwkowa wyprodukowanych z udzialem MDOM
przechowywanych w warunkach chtodniczych (xs +s; N = 3)

Storage time
Czas prz(gcaggz)vywania \ileiiszr%tek‘;z%rll)zzty L a b*
(dni)

1 K 69.43¢+2.89 7.00%° +0.30 12.73% +1.55
Sz25 61.25*+13.97 7.62% +1.81 14.07% +1.40
Sz50 66.31%* £6.30 6.19%°+1.38 14.07% +0.86
W25 66.07%* +3.71 8.31°+0.97 1.83% +1.16
W50 6198 +7.85 8.33%£1.81 14.41°+£0.48

4 K 69.03% +2.32 7.28% +0.44 12.32°+0.43
Sz25 6.26°+1.80 6.26% +1.41 12.73% +1.31
Sz50 68.20°° £3.63 6.20°° £1.60 14.25% £1.55
W25 67.21%% +2.85 7.89% +0.78 12.52%% +0.88
W50 66.10% +2.07 8.00%° +1.73 13.80% +1.13

6 K 70.32¢ £1.52 7.08% +0.49 11.90° £1.19
Sz25 68.47> +1.93 6.53% +1.26 12.84% +1.30
Sz50 69.56¢ £2.53 5.85°+1.04 13.528¢ £2 .53
W25 67.96" +0.89 7.90% +0.52 12.74% +1.14
W50 66.27% +1.36 8.14°£1.45 13.70% +0.72

8 K 69.24° +0.74 6.18%°+2.43 12.25%+0.81
Sz25 69.99¢ +0.80 6.93% +0.96 12.84%% +0.51
Sz50 69.25¢42.53 6.15° £1.01 13.51% £1.86
W25 68.79" +0.88 7.62% +1.19 12.83% +0.91
W50 66.73% +0.95 7.83% +1.80 13.77%% +1.35

Explanatory notes — as in Table 1.
Objasnienia — jak pod tabela 1.

from the value of the sample Sz25 colour lightness (L* = 61.25) and W50 (L* = 61.98).

However, the differences turned out to be insignificant in successive storing periods.
Tolik et al. (2015) in their work, similarly to the below work, found no effect of the

type of the applied raw meat (MSPM/MSPM with partly preserved structure) on colour
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parameters of sterilized pates. As has been proved by numerous investigations so far,
various content of heme pigments in meat-fat raw material will not always evoke signi-
ficant changes in the colour of the final product, owing to its considerable comminuting
and mixing of batter components (Trindade et al., 2005).

The results of the sensory examination indicate a significant deterioration of colour
quality, both exterior and the cross-section colour, as well as the odour of the sausages
in which pork was substituted with MSPM (Table 3). 8 days after the production storing
of the experimental sausages: Sz50 and W50 scored an average note of 4.07 points, but
the colour of the control variant scored significantly higher points — 4.53 points. On the

Table 3. Sensory analysis of the frankfurter type sausages produced with the participation of
MSPM stored in chilling conditions (x« s; N = 3)

Tabela 3. Analiza sensoryczna kietbas typu pardéwkowa wyprodukowanych z udziatem MDOM
przechowywanych w warunkach chtodniczych (xs +s; N = 3)

Sausage| Outward Colour Colour for Consist- O.V er?u
. . Cross- .. desirability
variant |appearance| outside _section Odour Taste ency Juiciness Ocolna
Wariant| Wyglad Barwa Barwa na Zapach Smak [Konsysten- | Soczysto$¢ O‘EO dal-
kietbasy|zewngtrzny | zewngtrzna . cja pozac
przekroju nosé
1 2 3 4 5 6 7 8 9
1 day — 1 dzien
K 4.80¢ 480 4.708¢ 4.80% 4.57° 4.40% 4.47% 4.62¢
+0.2 +0.2 +0.2 +0.2 +0.5 +0.6 +0.4 +0.3
Sz25 4.67% 4.80% 4334 473 4.03%° 4.27% 4.47% 4.15%
+0.3 +0.2 +0.2 +0.1 +0.7 +0.9 +0.5 +0.4
Sz50 4.67% 4 7bcde 4334 4470 3.53%¢ 3.57% 4.17% 4,120
+0.2 +0.4 +0.2 +0.2 +0.8 +1.3 +0.5 +0.4
W25 4.60¢ 4.83% 4.474% 4.8% 3.87%¢ 4.07%® 4.37% 43780
+0.0 +0.2 +0.4 +0.1 +0.4 +1.0 +0.4 +0.3
W50 4.77% 4.87° 42340 4.27%cde | 3270 3.73%® 4.03% 4,020
+0.2 +0.1 +0.3 +0.7 +1.0 +1.4 +0.8 +0.5
4 days — 4 dni
K 4,734 47004 4.83¢ 4.83¢ 42380 3.97% 4.30% 4.49b¢
+0.2 +0.3 +0.1 +0.1 +0.9 +1.0 +0.5 +0.4
Sz25 4.3320d 4.67%% 4,380 4500 4.07%° 4.10" 430" 4,29
+0.6 +0.2 +0.4 +0.2 +0.2 +0.7 +0.4 +0.2
Sz50 4.00%° 4.60b% 4.07% 4.2380cde |3 508 327 397 3.90%¢
+0.8 +0.0 +0.6 +0.4 +0.6 +1.2 +0.4 +0.4
W25 3.78wed 3.90%de 44300 3.77bde 3.30%¢ 3.40% 3.56% 43180
+0.6 +0.2 +0.4 +0.2 +0.3 +0.5 +0.3 +0.2
W50 4270 4500 3.83¢ 3.90" 3.23¢ 3.70% 4.0° 3.80%
+0.6 +0.3 +0.3 +0.5 +0.4 +0.7 +0.2 +0.3
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Table 3 — cont. / Tabela 3 — cd.

L] 2 ] 3 ] 4 5 6 7 8 9
6 days — 6 dni
K 46000 | 477 | 467 | 47 443 | 4.70° 450" | 4.60
+0.4 +0.2 +0.2 +0.1 +0.4 +0.1 +0.3 +0.2
S225 4270 | 4430 | 4330 | 4370 | 3830 | 4370 | 4430 | 426
+0.5 +0.2 +03 +0.3 +0.7 +0.3 +0.2 +0.3
$250 43300 | 4370 | 400 397 | 3.60™ | 4.0 4170 | 401
+0.4 +0.3 +0.8 +0.6 +0.8 0.7 0.5 0.6
W25 4300|440 | 4270 | 42 | 380" | 410 | 4230 | 415
+0.5 +0.2 +0.2 +0.3 +0.4 +0.3 +0.3 +0.3
W50 4370 | 4430 g7 |37 3.57% | 40 497" 3.930
+0.1 +0.1 +0.4 +0.6 +0.5 0.4 +1.1 0.4
8 days — 8 dni
K 410 | 4530 | 467 | 4.5 420 | 4070 | 4230 | 4340
+0.0 +0.1 +0.2 +0.1 +0.2 +0.2 +0.1 +0.1
S225 387 | 440% | 443 | 43% | 373% | 3870 | 40° 4,047
+0.1 +0.1 +0.3 +0.3 +0.4 0.5 0.4 0.2
$250 3.7 4.07° 3.87° 3.9% 3.33 3.6° 3.73 371
+0.9 +0.5 +1.0 +0.5 +0.9 +1.14 | 209 +0.4
W25 4170 | qaiee | 403 | g3 |3 gibe 3.8 387 4.01%¢
+0.2 +0.2 +0.8 +0.2 +0.4 £0.62 | 0.4 +0.4
W50 403 | 407 420™ | 403 | 3330 3.5% 3.67° 3.78%
+0.8 +0.5 +0.6 +0.5 +0.8 £122 | +09 0.7

Explanatory notes — as in Table 1.
Objasnienia — jak pod tabela 1.

4™ day of the examination, in case of the variants: Sz50 and W50, a significant deterior-
ation of cross-section colour desirability was observed compared to the control sausage
after 4-day storing.

Similar to the assessment of the colour desirability, addition of MSPM into the raw
material composition of experimental products influenced the observed decrease in the
sensory desirability of odour, in respect to the products, compared to the control sausage
variant. The odour of variant W50 sausage was assessed as significantly less desired
after 4- and 6-day cool storing, compared to the control sample which mean scores were
4.83 points after 4 days and 4.7 points after 6 days. Despite the reported differences
between the mean score values of sensory taste desirability of the examined products,
a significant differentiation of the experimental sausages was observed only after 24 h
of post-production storing in the case of variant W50 and the control one. Continued
storing (for 4, 6, 8 days) did not meaningfully establish the difference.

The analysis of the obtained results made it possible to state that both the type of the
mechanically separated poultry meat and the proportion of the pork meat substituted
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with MSPM did not differentiate the sensory desirability of the consistence and juici-
ness of the examined products.

On the first day after the completion of the production process, statistically signific-
ant lower point scores were noted for taste for variant W50 (3.27 pts.), compared to the
control variant (4.57). During a longer storing period (4, 6, 8 days) no such differences
were reported. Moreover, it was noticed that independently of the experimental saus-
ages variant, storing time had no statistically significant impact on the overall evalu-
ation. The investigations of other authors indicate that using MSPM for homogenized
sausages production does not decrease the sensory desirability of the final product (Ab-
dullah, 2007; Cegielka et al., 2014).

Conclusions

1. Mechanically separated poultry meat may be a substitution for pork meat in the
production technology of cuttered fine ground sausages of frankfurter type.

2. Substitution of pork meat with MSPM, independently of its origin, in the content
not higher than 25% of the recipe mass, did not significantly influence deterioration of
the characteristics of the sensory quality of the examined sausages.

3. Long-period storing (longer than 6 days), especially when 50% of pork meat was
substituted, significantly influenced the lower score points in the aspect of sensorically
evaluated characteristics such as colour and vapour.

4. Independently of the type and level of pork meat substitution with MSPM, no sig-
nificant influence of the substitution on the overall desirability of the examined sausages
was noticed.
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OCENA WYBRANYCH WYROZNIKOW JAKOSCI KIELBAS
DROBNO ROZDROBNIONYCH TYPU PAROWKOWA Z UDZIALEM MDOM

Streszczenie

Wstep. W Polsce 1 innych krajach Unii Europejskiej coraz wigcej drobiu przeznacza si¢ do pro-
dukcji kulinarnego migsa pozbawionego kosci. Sposob jego pozyskiwania powoduje, ze stosun-
kowo duza czg$¢ tkanki migéniowej pozostaje nieoddzielona od uktadu szkieletowego. Straty
cennego, z punktu widzenia zywieniowego, biatka siggaja nawet kilku procent masy pozyskiwa-
nego migsa, dlatego zagospodarowanie migsa drobiowego odkostnionego mechanicznie (MDOM)
staje si¢ szczegollnie istotne. Zastosowanie mig¢sa oddzielonego mechanicznie moze jednak wpty-
naé na pogorszenie jakosci sensorycznej gotowego wyrobu, m.in. takich wyréznikow, jak: smak,
zapach, konsystencja, barwa. Celem pracy byla ocena wybranych wyroznikow jakosci kietbas
typu parowkowa ze zréznicowanym udziatem MDOM pozyskanego z szyi i korpuséw drobio-
wych.

Material i metody. Materialt do badan stanowila kietbasa typu paréwkowa, wyprodukowana
z migsa wieprzowego kl. IIT — byl to wariant kontrolny (K), oraz kietbasy do§wiadczalne, gdzie
25% 1 50% migsa wieprzowego zastagpiono MDOM uzyskanym z szyi (Sz25 i Sz50) i korpusow
(W25 1 W50) brojleréw kurczat rasy COB. W kietbasach oznaczono sktad chemiczny oraz barwe
L*a*b* w systemie CIE. Wykonano rdwniez oceng sensoryczng metoda 5-punktowa. Uzyskane
wyniki poddano analizie statystyczne;j.
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Wyniki. Na podstawie uzyskanych wynikoéw stwierdzono, ze sktad podstawowy gotowego wyro-
bu zmieniat si¢ w zalezno$ci od rodzaju i iloSci MDOM wprowadzonego do receptury surowco-
wej. Wprowadzenie MDOM do sktadu recepturowego badanych wedlin spowodowato istotne
obnizenie not takich wyréznikow, jak: zapach, barwa przekroju oraz barwa zewnetrzna — ocenia-
nych sensorycznie. Z kolei analiza statystyczna wynikow nie wykazata istotnego wpltywu cze-
sciowej zamiany migsa wieprzowego migsem drobiowym oddzielonym mechanicznie na ocen¢
ogolnej pozadalnosci modelowych kietbas.

Whioski. Czgsciowa zamiana mig¢sa wieprzowego migsem drobiowym oddzielonym mechanicz-
nie uzyskanym z szyi i korpuséw brojleréw kurczat jest mozliwa, jednak udziat MDOM wigkszy
niz 25% sktadu recepturowego moze niekorzystnie oddziatywa¢ na niektore wyrozniki jakosci
sensorycznej. Nie stwierdzono istotnego wptywu zastapienia migsa wieprzowego MDOM na
fizyczne parametry barwy a* oraz b*, niezaleznie od rodzaju MDOM oraz ilosci substytucji migsa
wieprzowego w recepturze kietbas parzonych typu paréwkowa.

Stowa kluczowe: kietbasa pardwkowa, migso drobiowe odkostnione mechanicznie (MDOM),
jakos¢
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