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DESCRIPTION OF SELECTED CHARACTERISTICS
OF MUSCLE AND FAT TISSUE OF 10-WEEK WHITE
KOLUDA W31®° GEESE’

Barbara Biesiada-Drzazga
University of Podlasie

Abstract. 60 White Koluda W31® geese (30 females and 30 males) constituted the ex-
perimental material. The birds were raised in the intensive system to 10 weeks of age in a
closed space, under the conditions specified by the recommended technology. The birds
were fed only concentrate mixtures ad libitum. In the 10th week the birds were individu-
ally weighed, which was the basis for selecting 5 males and 5 females for slaughter. The
slaughter analysis and carcass division into individual tissue components were conducted.
PH, of breast muscles as well as thigh and shank muscles, their chemical composition wa-
ter binding capacity and thermal drip were determined. Moreover, the fatty acid profiles
for the skin with subcutaneous fat and abdominal fat were studied. Breast muscles of 10-
-week 60 White Koluda W31® geese broilers contained 20.01% of crude protein and
2.76% of crude fat whereas the respective values for thigh and shank muscles were 18.50
and 4.73%. Additionally, the analysed muscles were characterized by beneficial values of
processing characteristics. The fatty acid profile analysis for the skin with subcutaneous
fat and abdominal fat showed that both tissues have got a relatively good profile of fatty
acids. The analysis of the content of individual fatty acids of examined tissues showed
that oleic acid was dominating (about 55-61) and it was followed by palmitic acid (about
22-23%) and linolic acid (about 8-10%). Monounsaturated fatty acids constituted 57.8-
-63.8% and polyunsaturated acids 8.50-12.15%. The SFA:PUFA ratio ranged from 2.34 in
the thigh and shank muscles to 3.42 in subcutaneous fat. The results obtained show that
both the meat and fat of geese broilers are characterized by a relatively good nutritive and
processing value and can diversify the range of poultry products on the market.
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INTRODUCTION

Live poultry production in Poland was at the level of 1134-1400 th tonnes in the
years 2002-2005 [Rynek drobiu i jaj 2005]. Slaughter geese constitute about 5% in this
structure [Bakowicz 2004]. Geese raising aiming at export is perceived as one of the
specializations of Polish poultry production [Rosinski et al. 1999]. For many years Pol-
ish geese have had a high and stable position on the European market where they are
known to be a brand product called “Polish oats goose”.

Live geese are produced on the basis of the White Koluda W31® breed which origi-
nates from and is continually improved at the reproduction farm in Koluda Wielka (at
present National Geese Research and Breeding Centre) owned by the Institute for Ani-
mal Husbandry. The birds are raised according to the technology prepared at the above-
mentioned farm, in the semi-intensive system up to 16-17 weeks of age. In their feeding
many crushed cereal meals, green forage and oats grain are utilized in addition to con-
centrate feeds [Bielinski 1983].

The geese reared abroad, especially in Hungary, Czech Republic and Russia, are
raised in the intensive system [Toth and Bodi 1990, Bakowicz and Sobczak 2003]. In
Poland, the production is not very popular although the first attempts were made as long
ago as in the 1970s [Bielinska et al. 1980, Bielinski 1981]. The factor limiting this kind
of production is, among other things, the notion that the meat of young geese is “imma-
ture” and not as tasty as the meat of 17 or 24-week-old geese. However, the recent re-
search results point to the possibility of introducing in Poland at least preliminary geese
production in the intensive system, that is the production of geese broilers slaughtered at
about 9-10 weeks of age [Bakowicz 2004, Biesiada-Drzazga 1998]. The literature on
poultry includes a number of works describing processing values of poultry meat and its
nutritive value [Bielinski et al. 1983, Biesiada-Drzazga and Goérski 1998, Rosinski et al.
1999, 2000]. However, there are no works pertaining to the evaluation of slaughter
material quality, including the quality of meat and fat produced by geese broilers, espe-
cially by W31 geese which are two-line crossbreds of the White Koluda breed. This gap
was the stimulus to carry out the present study which aimed at determining the chemical
composition and fatty acid profile for the skin with subcutaneous fat and abdominal fat
of White Koluda W31 geese reared in the intensive system to 10 weeks of age.

MATERIALS AND METHODS

60 White Koluda W31" geese (30 females and 30 males) constituted the experimen-
tal material. The birds were raised to 10 weeks of age in a closed space, under the con-
ditions specified by the recommended technology [Bielinski 1981]. The birds were fed
concentrate mixtures ad libitum. The nutritive value of the mixtures applied in the suc-
cessive rearing stages (0-3, 4-8 and 9-10 wk) are presented in Table 1. In the 10th week
of rearing the birds were individually weighed, which was the basis for selecting 5
males and 5 females for slaughter ensuring that the groups were representative [Trgtow-
ski and Wojcik 1991]. After slaughter the pH of breast and shank muscles (pH;) was
measured within 15 minutes from the moment of cutting blood vessels. A slaughter
analysis was carried out, then the carcasses were cooled and after 24 hours their division
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Table 1. Chemical composition of mixtures, %
Tabela 1. Sktad chemiczny mieszanek, %

Feeding periods, weeks — Mixtures
Okresy zywienia, tygodnie — Mieszanka

Components
Sktadniki
0-3 —M-1 4-8 —M-2 9-10 — M-3
Metabolizable energy, MJ 11.97 12.13 11.75
Energia metaboliczna, MJ
Crude protein, % 20.03 18.10 16.64
Bialko ogolne, %
Crude fibre, % 3.19 3.58 4.20
Widkno surowe, %
Ca, % 1.36 0.95 0.52
P, % 0.49 0.49 0.37

into individual tissue components was conducted [skin with subcutaneous fat, abdomi-
nal fat, breast muscles, thigh and shank muscles, bones — the so-called carcass remains]
with simultaneous sampling for further analysis. Muscle chemical composition was
determined by of the conventional Weende method of Henneberg — Stohmann [Skul-
mowski 1974] and the kinds of muscle tissue fatty acids as well as the skin with subcu-
taneous fat and abdominal fate were determined by means of the gas chromatography
method using the “Chrom 5” apparatus. Moreover, there were determined the water
binding capacity of breast muscles using the centrifuge method and the thermal drip of
breast muscles and leg muscles [Mroczek 1997]. The data obtained were analysed by
means of basic statistical methods [Trgtowski and Wojcik 1991].

RESULTS AND DISCUSSION

Geese breast muscles were characterized by significantly higher crude protein con-
tent (20.01 and 18.51%, respectively) and significantly lower crude fat content (2.76
and 4.73%, respectively) compared with the thigh and shank muscles. The data obtained
support the thesis of the authors who showed that chemical composition depends on the
kind of muscle in geese [Batura et al. 1998]. In the authors’ earlier studies [Biesiada-
-Drzazga and Gorski 1998] 10-week W11 line geese broilers were characterized by
markedly higher crude protein content and crude fat content in both breast muscles
(21.61 and 5.21%, respectively) and leg muscles (19.50 and 6.69%, respectively) com-
pared with the results of the present study. Moreover, the breast muscles of W11 geese
raised in the semi-intensive system in the above-mentioned research contained 22.01%
of crude protein and 6.46% of crude fat whereas the respective contents for thigh and
shank muscles were 20.27 and 7.40%. In the studies by Rosinski et al. [1999] the crude
protein contents in the breast muscles of 17-week White Koluda female geese of W11
and W33 lines as well as of W13 and W31 crossbreds were 22.0, 21.9, 22.8, and 22.8%,
respectively, and for males the respective values were: 21.9, 22.3, 22.8 and 22.0%.
The fat content in the muscles of females and males averaged: 6.3-6.5, 6.0-5.6, 5.0-5.5
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and 4.5-5.9%, respectively. The results of Rosinski et al. [1990] obtained for W11 geese
were similar to the results of the authors’ earlier studies [Biesiada-Drzazga 1998]. To
sum up, the comparison of crude protein and crude fat contents, being the most impor-
tant components in the breast and leg muscles of geese broilers, with literature data
pertaining to oats slaughter geese shows that geese broiler meat contains less crude
protein but at the same time markedly less crude fat.

One of the methods for determining poultry meat quality is pH measurement which
enables separating normal meat from imperfect meat of PSE or DFD type [Jakubowska
et al. 1999]. In the present study the pH; value was 6.21 for breast muscles and 6.37 for
leg muscles. For normal meat the value of pH = 5.9-6.2 whereas DFD (dark, firm, dry)
meat has got the pH value < 6.4 [Jakubowska et al. 1999]. It should be stressed that the
meat with a low pH value is characterized by unfavourable water binding capacity,
higher thermal drip and is less juicy [Grabowski 2002]. In the present study the water
binding capacity and thermal drip of breast muscles were 44.60% and 29.73, respec-
tively whereas the water binding capacity for thigh and shank muscles was 28.21%. The
research by Rosinski et al. [1999] resulted in the following data for W31 geese raised in
the semi-intensive system: the water binding capacity of breast muscles of males was
40.0% and for females only 15.6%, the thermal drip was 25.2 and 18.45, respectively.

Table 2. Chemical composition of muscles, %
Tabela 2. Sktad chemiczny mig$ni, %

Chgi(riicdal lclomPositio;, % Water hold- Cooking
ad chemiczny, 7o ing capacity losses SG
Specification d d WHC .
Wyszczegolnienie marti/er pcr:)lieien crude crude fat  PH! Wwodochton- t;vn};ccl;l:
sucha biatko ash Huszez nosé % Y
masa ogoblne popidt  surowy % ’
Breast muscle 24.82 20.01 0.93 2.76 6.21 44.60 29.73
Mig$nie piersiowe
Thigh and shank muscle 25.01 18.50 0.88 4.73 6.37 - 28.21

Migénie ud i podudzi

The evaluation of the composition of fatty acids isolated form muscle tissue is a sig-
nificant issue as lipids constitute a component of meat and co-influence its nutritive
value [Batura et al. 1999]. The breast muscles contained more saturated and signifi-
cantly less unsaturated fatty acids (Table 3) compared with the thigh and shank muscles.
Among the saturated fatty acids, in both studied muscles palmitic acid (Ci¢.,) had the
highest share and it was followed by stearic acid (C,g) whereas in the case of unsatu-
rated acids the order was as follows: oleic acid (Cg,), linolic acid (Cg,) and then
palmitoleic acid (Ci¢,). In the work by Batura et al. [1999] on the breast muscles of 10-
-week WDI1 geese palmitic acid constituted 25.3%, stearc acid 11.7% and oleic acid
46.2% of muscle fat.

Saturated fatty acids constituted 27.1% and unsaturated ones 72.8% of the total con-
tent of fatty acids in the skin with subcutaneous fat (Table 3). The respective values for
abdominal fat were: 28.9 and 70.8%. Thus the skin with subcutaneous fat was character-
ized by a slightly more favourable ratio of fatty acids compared with the abdominal fat.
Similar results were obtained by Karpinska and Batura [1998]. By contrast, Rosinski et al.
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[1999] found that the abdominal fat of 17-week White Koluda W31® geese contained
less unsaturated fatty acids, oleic acid in particular, compared with the abdominal fat in
the present work.

The analysis of the fatty acid profile of examined tissues showed that the dominating
fatty acid was oleic acid (about 55-61%) and it was followed by palmitic acid (about 22-
-23%) and linolic acid (about 8-10%). Monounsaturated fatty acids constituted 57.8-
-63.8% and polyunsaturated fatty acids 8.50-12.15%. The ratio of SFA and PUFA
ranged from 2.34 in thigh and shank muscles to 3.42 in abdominal fat. According to the
recommendations of World Health Organisation (WHO) specifying the nutritional con-
sumption standards of daily amounts of individual kinds of fatty acids, the SFA:PUFA
ratio should be 1:1 [Osek et al. 2002].

CONCLUSION

Breast muscles of 10-week 60 White Koluda W31® geese broilers contained 20.01%
of crude protein and 2.76% of crude fat whereas the respective values for thigh and
shank muscles were 18.50 and 4.73%. Additionally, the analysed muscles were charac-
terized by beneficial values of processing characteristics. The fatty acid profile analysis
for the skin with subcutaneous fat and abdominal fat showed that both tissues have got a
relatively good profile of fatty acids. The analysis of the content of individual fatty
acids of examined tissues showed that oleic acid was dominating (about 55-61) and it
was followed by palmitic acid (about 22-23%) and linolic acid (about 8-10%). Monoun-
saturated fatty acids constituted 57.8-63.8% and polyunsaturated acids 8.50-12.15%.
The SFA:PUFA ratio ranged from 2.34 in the thigh and shank muscles to 3.42 in subcu-
taneous fat. The results obtained show that both the meat and fat of geese broilers are
characterized by relatively good nutritive and processing value and can diversify the
range of poultry products on the market.

It can be concluded that the notion of meat quality is very difficult to define due to
the fact that it is differently understood and evaluated by the producer, processing plant
and the consumer. However, the results obtained show that the meat and fat of geese
broilers are characterized by a relatively good nutritive and processing value and can
diversify the range of poultry products on the market.

ACKNOWLEDGEMENTS

The research was financed by grant No 3 PO6Z01324 from the State Committee for
Scientific Research.

REFERENCES

Batura J., Karpinska M., Bojarska M., 1998. Wartos¢ odzywcza i technologiczna migsa czterech
rodéw doswiadczalnych ggsi [Nutritive and technological meat value of four experimental
goose lines]. Zesz. Nauk Prz. Hod. 36, 357-366 [in Polish].

Acta Sci. Pol.



Description of selected characteristics of muscle and fat tissue ... 53

Batura J., Karpinska M., Bojarska U., 1999. Sklad kwaséw ttuszczowych tluszczu migéni pier-
siowych ggsi [Composition of fatty acids of breast muscle fat in geese]. Zesz. Nauk. Prz. Hod.
45, 471-481 [in Polish].

Bakowicz A., 2004. Kierunki zmian w doborze rozwiazan techniczno-organizacyjnych stosowa-
nych w tuczu gesi [Directions of changes in the choice of technical and organisational solu-
tions applied in geese fattening]. Pol. Drob. 4, 18-20 [in Polish].

Bakowicz A., Sobczak J., 2003. Produkcja brojlerow gesich — zrodto wysokowarto$ciowego,
dietetycznego i taniego migsa [Geese broiler production — a source of highly valuable, dietetic
and cheap meat]. Inst. Wdroz., Oddz. Pozn. Wyd. Imbir Poznan [in Polish].

Bielinska K., Bielinska H., Bielinski K., Trojan M., Pakulska E., 1980. Wplyw okresowego ogranicze-
nia spozycia paszy na dojrzatos¢ brojleréw ggsich do uboju [Effect of periodical limitation of feed
consumption on geese broiler slaughter maturity]. Rocz. Nauk. Zoot. 7, 2, 269-280 [in Polish].

Bielinski K., 1981. Technologia produkcji brojlerow ggsich [Technology of geese broiler produc-
tion]. Inst. Wdroz., Wyd. Wt. Kotuda Wielka [in Polish].

Bielinski K., 1983. Technologia produkcji wytuczonych ggsi tzw. owsianych [Production tech-
nology of fattened, the so called ‘oat’, geese]. Inst. Wdroz., Wyd. IZ Krakéw [in Polish].

Bielinski K., Bielinska K., Skarzynski L., Traczykiewicz K., 1983. Wptyw wieku na produkcyj-
nos¢ i uzytkowos$¢ rzezna oraz jakos$¢ migsa i thuszczu gesi tzw. owsianych [An influence of
age on performance, slaughter usability, and meat and fat quality in the so-called oat geese].
Rocz. Nauk. Zoot. 10 (1), 21-35 [in Polish].

Biesiada-Drzazga B., 1998. Poréwnanie wynikéw odchowu i tuczu ggsi rzeznych i brojleréw
[Comparison of raising and fattening results in slaughter geese and broilers]. Maszyn. Rozpr.
dokt. WSR-P Siedlce [in Polish].

Biesiada-Drzazga B., Gorski J., 1998. Wplyw systemu odchowu i wieku na sktad chemiczny
migsni gesi rzeznych [Effect of raising system and age on the chemical composition of
slaughter geese]. Zesz. Nauk. Przyr. Hod. 36, 367-375 [in Polish].

Grabowski T., 2002. Wplyw czynnikow przyzyciowych na jako$¢ migsa drobiowego. Cz. 3 [An influ-
ence of factors affecting live animals on poultry meat quality]. Pol. Drob. 10, 11-12 [in Polish].

Jakubowska M., Kortz J., Gardzielewska J., Karamucki T., Natalczyk-Szymkowska W., 1999.
Wspoizalezno$¢é migdzy odczynem pH a innymi cechami jako$ciowymi migéni piersiowych
kurczat brojlerow [Interrelationship between pH and other quality characteristics of broiler
chicken breast muscles]. Prz. Hod. 45, 449-454 [in Polish].

Karczewski K., 2001. Czynniki ksztaltujace polityke eksportowa produktéw drobiarskich [Factors
affecting export policy of poultry products]. Mat. Konf. Wyd. I1Z ZZD Kotuda Wielka, 57-70
[in Polish].

Karpinska M., Batura J., 1998. Wplyw wieku, umiejscowienia w organizmie oraz plci na jakos¢
odktadanego tluszczu u ggsi bialych wioskich [An influence of age, location in the organism
and sex on the quality of deposited fat in White Italian geese]. Zesz. Nauk. Prz. Hod. 36, 333-
-342 [in Polish].

Mroczek J., 1997. Technologia migsa i jaj [Meat and egg technology]. Wyd. SGGW Warszawa
[in Polish].

Osek M., Janocha A., Wasitowski Z., 2002. Wskazniki odchowu, warto$¢ rzezna i jako$¢ migsa
kurczat brojleréw zywionych mieszankami bez biatka zwierzgcego zawierajacymi nasiona ro-
$lin oleistych [Raising indices, meat slaughter value and quality in broiler chickens fed mix-
tures without animal protein and containing the seeds of oleaginous crop plants]. Rosl. Oleiste
23, 515-530 [in Polish].

Rosinski A., 2000. Analiza bezposrednich i skorelowanych efektow selekcji w dwoch rodach ggsi
[An analysis of direct and correlated selection effects in two goose lines]. Rocz. AR Pozn.
Rozpr. Nauk. 309 [in Polish].

Rosinski A., Wezyk S., Bielinska H., Badowski J., Czechowska T., Elminowska-Wenda G.,
Pakulska E., 1990. Genetyczne doskonalenie polskich gesi rasy biatej wloskiej w ZZD Kotu-
da Wielka [Genetic improvement of Polish geese of the White Italian breed in Zootechnical
Research Centre in Koluda Wielka]. Biul. Inf. Inst. Zootech. 35, 1, 109-126 [in Polish].

Technologia Alimentaria 5(2) 2006



54 B. Biesiada-Drzazga

Rosinski A., Skrabka-Btlotnicka T., Wotoszyn J., Przysigzna E., Elminowska-Wenda G., 1999.
Wplyw genotypu i pici na jakos¢ ttuszczu sadetkowego ggsi biatych kotudzkich [Effect of
genotype and sex on abdominal fat of White Koluda geese]. Rocz. Nauk. Zoot. 26, 3, 89-98
[in Polish].

Rynek drobiu i jaj 27 [Market of the poultry and eggs 27]. 2005. Inst. Ekon. Roln. Gosp. Zywn.
Panst. Inst. Bad. Warszawa [in Polish].

Skulmowski J., 1974. Metody okreslania sktadu pasz i ich jakosci [Methods of determining feed
composition and quality]. PWRIiL Warszawa [in Polish].

Tretowski J., Wojcik A., 1991. Metodyka doswiadczen rolniczych [Methodology of agricultural
experiments]. Wyd. Wi WSR-P Siedlce [in Polish].

Toth S., Bodi L., 1990. A gazdasa goossag figyelembevetele a ludak hustermelesre torteno sze-
lekciojaban. Allattenyesztes es Lakarmanyozas 39, 3, 271-280.

CHARAKTERYSTYKA WYBRANYCH CECH
TKANKI MIESNIOWEJ I TLUSZCZOWEJ
10-TYGODNIOWYCH GESI BIALYCH KOLUDZKICH® W31

Streszczenie. Materialem badawczym byto 60 gesi (30 samic i 30 samcow) W31 rasy bia-
tej kotudzkiej®. Ptaki odchowywano systemem intensywnym do wieku 10 tygodni w za-
mknigtym pomieszczeniu, w warunkach zgodnych z zalecang technologia. Ptaki zywiono
ad libitum wylacznie mieszankami tre§ciwymi. W 10 tygodniu odchowu ptaki zwazono
indywidualnie i na tej podstawie wybrano do uboju pi¢¢ samcow i pi¢¢ samic. Przepro-
wadzono analizg rzezna ptakoéw oraz rozbidr tuszki na poszczegélne sktadniki tkankowe.
Okreslono pH; migéni piersiowych oraz migsni ud i podudzi, ustalono ich sktad chemicz-
ny, a takze wodochtonnos$¢ i wyciek termiczny. Ponadto ustalono profil kwasow ttusz-
czowych skory z ttuszczem podskérnym oraz tluszczu sadetkowego. Migsnie piersiowe
10-tygodniowych brojlerow gesich W31 rasy biatej kotudzkiej zawieraty 20,01% biatka
ogodlnego i 2,76% thuszczu surowego, natomiast migsnie ud i podudzi odpowiednio 18,50
i 4,73%. Analizowane mig$nie charakteryzowala réwniez dobra warto$¢ cech technolo-
gicznych. Analiza profilu kwasow tluszczowych skory z tluszczem podskérnym oraz
thuszczu sadetkowego wykazata, Ze obie te tkanki odznaczaja si¢ do$¢ korzystnym profi-
lem kwasoéw tluszczowych. Z analizy profilu kwasow ttuszczowych badanych tkanek wy-
nika, ze dominujacy byt kwas oleinowy (ok. 55-61%), w nastgpnej kolejnosci kwas pal-
mitynowy (ok. 22-23%) oraz kwas linolowy (ok. 8-10%). Jednonienasycone kwasy ttusz-
czowe stanowily 57,8-63,8%, a wielonienasycone 8,5-12,15. Stosunek SFA do PUFA
wynosit od 2,34 w migséniach ud i podudzi do 3,42 w tluszczu sadetkowym. Uzyskane
wyniki wskazuja zatem, ze migso, a takze thuszcz gesich brojlerow odznacza sig stosun-
kowo dobra warto$cia odzywcza i technologiczng oraz moze wzbogacaé asortyment pro-
duktéw drobiowych na rynku.

Stowa kluczowe: brojlery ggsie, tkanka migsniowa i ttuszczowa, sktad chemiczny, kwasy
thuszczowe
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