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KONSUMENCKA I SENSORYCZNA CHARAKTERYSTYKA NISKOTEUSZ-
CZOWYCH I WYSOKOTLUSZCZOWYCH MARGARYN I TLUSZCZOW

MIESZANYCH

Nina Barylko-Pikielna, Irena Matuszewska, Anna Szczecifiska,
Jadwiga Radzanowska

Zaklad Sensoryeznej Analizy Zywnoéci, Oddzial Nauki o Zywnose, Instytut Rozrodu Zwierzat i Badan Zywnosei
Polskiej Akademii Nauk, Olsztyn

W dwich kolejnych latach (1995 i 1996) przeprowadzono badania pozadalnodei kon-
sumenckiej (z udzialem 104 i 101 konsumentéw, kobiet w wieku 19-64 lat) oraz badania jakos-
el sensoryeznej (metoda profilows) wybranych (niskotluszezowyceh i wysokotluszezowych)
margaryn i thuszezéw mieszanych reprezentujacych obecne na polskim rynku tluszeze do
smarowania pieczywa. Wyniki badan konsumenckich analizowano pod katem ich zaleinosei od
czynnikow demograficznych, wspélzaleznosel z ocenami ankietowymi tych samych tluszezow
na podstawie ich nazwy, a takie badano rozklad preferencji konsumentéw na mapach prefe-
rencyjnych. NaloZenie na mapy preferencyjne wynikéw analizy profilowej pozwolilo
dodatkowo na okreslenie wyréznikw sensoryeznych badanyeh margaryn decydujacych o ich
wysokiej ocenie konsumenckiej. Przeprowadzone badania nie wykazaly istotnych réznic w
preferencjach konsumenckich dla badanych wysokotluszezowyeh (70-80%) i nisko-
tluszezowych (45-60%) margaryn i tluszezow mieszanych. W obydwu grupach tluszezéw byly
produkty oceniane zaréwno wyzej jak i nizej pod wzgledem pozadalnodel konsumenckiej.
Gléwnymi cechami decydujacymi o zroznicowaniu jakosei konsumenckiej badanych thiszezéw
byly: zapach i smak “maslany™ (nota pozytywna) oraz zapach i smak “margarynowy” i “ole-
jowy” (noty negatywne). Stosunek tych not wyraznie wplywal na pozadalnoéé konsumencka
ocenianych margaryn i thuszezéw mieszanych.
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EFFECT OF SILAGES ON THE YIELD AND QUALITY OF MEAT FROM
TWO LINES OF GOOSE
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White Italian WD-1 and Bilgorajskie geese fed different silages were studied,
Compared with White Italian geese, the breast and thigh muscles’ percentages
were higher by 1.63% and 0.47%, respectively, in Bilgorajskie geese, indepen-
dently on silage. The chemical composition and funetional properties of these
muscles also showed thefr high quality. Irrespective of goose line, better per-
centage of leg muscles and significantly greater amounts of crude protein in
breast and thigh muscles were found in geese fed the grass or red-clover silage.

INTRODUCTION

The composition and physicochemical properties of meat determine its nufri-
tive and dietetic values. The edible parts of goose carcass have less protein, and
more dry matter and fat compared with gallinaceous fowls [Michalik, 1994].

According to Niewiarowicz [1971], and Puchajda and Faruga [1980], the meat
of geese being slaughtered at 14 week of age is of the highest nutritive and dietet-
ic values. For these characteristics, the breast museles are of greater value than the
thigh muscles. Puchajda and Faruga [1980] reported that the composition and
physicochemical properties of breast muscles are influenced by the line of goose.
Despite higher nutritive value of breast museles than thigh muscles, the latter are
of greater technological suitability [Bielifiska ef al., 1984a]. The muscle composition
is not dependent on goose sex and body weight [Rosifiski & Bielifiski, 1990].

The study by Bielifiska et al. [1984a] showed that a reduced consumption of
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nutritive fodder influenced the interstitial and intracellular fat deposits of breast
muscles. The breast musele contents of dry matter and protein were, however, not
affected by a reduced intake of the fodder. The study by Faruga and Puchajda
[1993] showed that feeding silages to geese does not influence the chemical compo-
sition of breast and thigh museles, whereas it influences the content of expressible
moisture, colour and pH of the breast muscles.

In Poland, the production of goose meat is based on two long term-selected
White Italian lines (WD-1 and WD-3). These lines have great body weight, fast
growth rate [Rosinski & Bielinski, 1990; Rosinski ef al., 1996], and high content of
storage fat in the carcass and fat in the meat [Puchajda, 1991]. Besides White
Ttalian geese, 16 groups of geese are maintained as a genetic reserve, including
Bilgorajskie geese, which can be used for future selection of novel lines suitable for
fattening. The Bilgorajskie geese have high survival rate, small body weight and
adiposis, and good musele development [Puchajda, 1991].

The objective of this work was to determine the effect of silages on the amount
and quality of meat from two genetic lines of geese.

The Bilgorajske geese (75 males and 75 females) and White Italian WD-1 geese
(75 males and 75 females) fed different silages were used. The geese of each genet-
ic line were allocated into three dietary groups with 25 males and 25 females of
Bilgorajskie geese and 25 males and 25 females of White Italian geese in each
group. To 3 week of age, the birds were fed ad libitwm a rich mix (19.9% crude pro-
tein and 12.54 M.J metabolizable energy). From 4 week of age, the food ration con-
tained a silage in the amount being gradually increased. From 14 week of age, feed-
ing barley grains was started with the silage and rich mix being withdrawing from
the food ration, and from 15 week of age geese were fed ad libitum barley during
the following 3 weeks.

Geese in group 1 were fed prewilted-grass silage on week 4 and 5, and fresh-
grass silage on week 6 to 14. Geese in group 2 were fed fresh-red clover (95%) and
wheat meal (5%) silage followed by feeding only fresh-red clover silage. Geese in
group 3 were fed the silage of steamed potato (87%), double improved rapeseed
meal (5%), faba bean meal (4%), and dried alfalfa (4%) during a 10 week period
from week 4 to 14. The erude protein contents of silages for group 1 were 7.02%
from week 4 to 5 and 4.94% from week 6 to 14. The respective values of metaboliz-
able energy were 2.72 and 1.87 MJ/kg. In group 2, the crude protein contents of
silages were 4.16% from week 4 to 5 and 3.86% from week 6 to 14, and silage metab-
olizable energies were 1.91 and 1.31 MJ/kg, respectively. In group 3, the silage con-
tained 5.27% crude protein and 3.51 M.J/kg metabolizable energy.

All birds were weighed on developing fully matured second feathers and 6
males and 6 females of Bilgorajskie geese, and 6 males and 6 females of White
Italian geese were then selected from each group using a systematic sampling sys-
tem. Slaughter and rough analysis at slaughter were made according to the meth-
ods reported previously [Puchajda, 1991]. The breast and thigh muscles from each
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goose were sampled to determine some functional properties and chemical compo-
sition. The latter was analysed by classical methods and the former included the
analysis of (1) expressible moisture, determined by a Grau and Hamm method as
modified by Pohja and Niinivaara [1957], (2) colour, characterised on a basis of
colour brightness according to a Kortz et al. [1968] method, and (3) pH, measured
after 48 h from slaughter using a Radiometer pH-meter with a glass electrode. The
results obtained were analysed statistically using two-factor orthogonal variance
analysis and Duncan’s test.

RESULTS AND DISCUSSION

The percentage of leg muscles was statistically greater and that of abdominal
fat pad was statistically smaller in the carcasses of geese from groups 1 and 2 as
compared with group 3 (Table 1). Significantly more breast and leg muscles had
Bilgorajskie geese than White Italian geese. In the study by Bielifiska ef al.
[1984a,b], geese of small body weight also had well-developed museles and small
adipose. By comparing the carcasses of Bilgorajskie and White Italian geese, high-
ly significantly lower content of skin with subcutaneous fat along with slightly
greater content of fat pad was found in Bilgorajskie geese. When studying Bilgora-
jskie and White Italian geese, Puchajda [1991] found that the body weight and
slaughter yield was very close in both these geese, and significant differences were
found only for the content of fat pad. In the present study, significantly greater
amount of fat pad was found in geese from group 3 fed the silage with a Ewr pro-
portion of steamed potatoes (87%). For this trait, the diet by line interaction was
observed, which proves that Bilgorajskie and White Italian geese responded dif-

TABLE 1. Percentage analysis of geese at slaughter.

Trait Dietary group* (A} Goose origin (B)
1 _ 2 _ 3 Bilgorajskie | White Italiar

Dressed carcass ; 100 100 100 100 ‘100 .

Breast muscles 16.12 1628 16.82 17.22* 16559 © ~
(789) (8.14) (8.69 (7.86) 49"

Leg muscles : 17600 1743 1661° 1745 1698 =
(473) (612) (545 4.77) (6.76) P

Breast and leg muscles 3374 3375 3343 34 32.31* -
(5.02) (4.71) (6.37) (4.94) (3.67)

Skin with subeutaneous fat 2291 2431 2325 21.22* 25.7G" -
(15.92) (11.95) (16.95) (12.08) (10.99)

Suet fat 563" 596" 6.66™ 6.27 5.90 +
(24.91) (16.00) (1649) (23.28) (15.74)

The results are means at the variation coefficients (%) given in parentheses. The means
within the same row without the same superscript are significantly different: P<0.05
{a,h), P<0.01 (A<B); * 1 - Prewilted-grass silage on week 4 and 5 fresh-grass silage on
week 6 to 14, 2 - Fresh red clover (95%) and wheat meal (5%) silage and fresh-red
clover silage, 3 — Steamed potato (87%), rapeseed meal (5%), faba bean meal (4%) and
age from week 4 to 14; ** (<) absent, (+) present.
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TABLE 2. Chemical composition (%) of breast muscles. ferently to diet. In TABLE 4. Characteristics of some functional propertiers of breast and thigh
; : . muscles.
Dictary group® (4) Goose origin (B) :..wm,.».» greupl, lghar-coir-
Component ﬁ _ : _ wnssw tent of fat pad had o Dietary group™ (A) Goose origin (B) e
| 2 3 Bilgorajskie |White Italian X White Italian geese Ak action
: ecs 1 2 3 Bilgorajskie| White Italiany A x B
Dry matter 2785 2729 26.63" 27.34° 26.84" - than Bilgorajskie = _ _ _ ke b s
(340) (259) (220)  (299) (2.80) i b sk g sEasbuuneien
Crude protein  23.39° 2336° 228" 2338 93 (2 - M‘Mﬁrm_ Mm_mw mmmﬁ H.: Expressible moisture, em®  3.11%  3.09"  4.97* 299" 4.46* ++
©@91) (290) (247) ©51) (3.16) e other WO (60.71) (69.66) (24.82) (62.77) (41.06)
Crude fat 261 292 236" 273 254 - groups (group 2 Colour brightness, % 904" 962 10.71% 892 1067 =
(2488 (20 @7.00) (2400 and 3), higher con- (1580) (2162) (17.08) (15.95)  (18.21)
Crude ash 128 132 1.3 131 - tent of fat pad was A I " : :
(721) (849) (450 (671 (748 Snd in Bilcus pHAS bage Bl G AL 598" 4+
— : — ound in biugora- (2.93) (329) (206) (349) (2.76)
The results are means at the variation coefficients (%) given in parenthe- .H.m_.mm geese. Thigt sitbe
ses. The means within the same row without the same superscript are sig- The breast ;m.r ! :H,:.q_n _rn. . " " r A _— i
nificantly different: P<0.05 (a,b), P=0.01 (A <B); * see Table 1 for descrip- el anl, A w.mm_\ L e b-oa iy
tion; ** (-) absent, muscles hwdm.._u«mmm (52.22) (46.57) (22.05) (40.82) (37.19)
depending on the Colour brightness, % 1692 17.12 1562 15.02" 18.08* +
: s 20.4 . 3.5 E 5
TABLE 3. Chemical composition (%) of thigh muscles. feeding programme R R T e gL
and goose line, dif- pli 48 653" 649" 633" 6.5 635" ++
& " Dietary group® (A) Goose origin (B) Hm_b_.. fered with the (4.08) (4.04) (235) (3.53) (3.52)
“omponen action™ ]
1 _ 2 _ 3 | Bilgorajskie |White Italin| A X B chemical noz.&ucau ..E:_ results are means mdnrnro aﬁh_.wzcn coefficients (%) given in parentheses. The means
L g o A o0k : ; 9). The wi e same row without the same superscript are significantly different: P<0.05
Drymatter 2063 2900 3043 2041 290 - | tion (Table ( oo
3 ; i : i ) a,h), P<0.01 (A<B); * see Table 1 for description; ** (=) absent, (+) present at P<0.05,
Crud tei Mumnw MW_MR m% mwv mwm,s, Mm,wwv wﬁr?ﬁﬂ nm._ b cw (++) present at P<0.01. =
srude protein - 20,14 9.98 9.21% 20.16° 9.39" - dry matter and
367 5.59 5.0 5.00 ) S | : sedt ; - :
T—— Hm,w_u . M. mz“. ﬁm,.o% ﬁm.mav N crude protein in TABLE 5. Characteristics of functional properties of breast and thigh
D
453 (23.93) (3422) (G149 (25.29) breast  muscles A
Crude ash 106 110 103 1.08 104 = were found in _ T -
Bil ski W i
(1330) (593) (1316) (1033)  (1214) groups 1 and 2, and ZERL mmgw.m | ”ﬁ Italian goose
3 i Dietary group’
The results are means at the variation coefficients (%} given in parenthe- the lowest in group : _ 7 _ - _ _ = _
2 2 1 3

ses. The means within the same row without the same superseript are sig- 3. These muscles
nificantly different: P<0.05 (a,b), P<0.01 (A<B); * see Table 1 for descrip-  g]go differed with

tion; ** () absent. the fat content. The Expressible moisture, em* H,...qm 231 48% 447 386 505
study by Faruga and Puchajda [1993] did not show, however, the differences in the Colour brightness, % aMa.m..w: Cm.cm.me :%%u& F‘MQMM v :_mcﬁm_..%v ﬁm.%u
chemical composition of breast and thigh muscles in geese fed multicomponent (20.36) (11.76) (21.01) :m..ua E_m@ ac”m“s
silages. By comparing the chemical composition of breast muscles of Bilgorajskie pH 48 630 623 589 606 597 591
and White Ttalian geese, greater contents of dry matter and erude protein were (027 (021) (0.14) (028) (058) (038)

Thigh muscles

found in Bilgorajskie geese. Other study [Puchajda & Faruga, 1980] also showed a i : i 4 :

greater content of erude protein and lower content of erude fat in breast muscles e aw.%u :,mﬁ_n_mu H.M.Mm; %H.mh__wv mmwwu %cm_.w

of Bilgorajskie geese than of other lines. Colour brighthess, % G e i
For thigh muscles, the statistically significant differences were found only for (20.69) (23.60) (24.94) (47.34) (38.61) (28.20)

crude protein content (Table 3). Greater contents of erude protein were found in pH 48 e L S TR

groups 1 and 2 than in group 3 and they were also greater for Bilgorajskie geese i e 6 JM 0% G

than for White Italian geese. . The results are means at the variation coefficients (%) given in parentheses;

* See Table 1 for description.

The breast and thigh muscles of geese from groups 1 and 2 had lower amount
of expressible moisture, darker colour, and higher pH value than geese from group
3 (Table 4). Faruga and Puchajda [1993] reported that the breast muscles of geese
fed corn silage had greater amount of expressible moisture and lower pH value
compared with geese fed green fodder. In the present study, the effect of goose line

on the analysed functional properties of muscles was also observed (Table 4). The
breast nigh muscles of Bilgorajskie geese had highly significantly lower
amo’ . xpressible moisture, darker colour and higher pH value. The physico-
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chemical analysis of breast and thigh museles made by Puchajda [1991] for Bilgora-
jskie and White Italian geese showed statistically significant differences only in the
pH of breast muscles. The data in Table 4 proves that diet by line interaction influ-
enced the functional properties of breast muscles, except for colour brightness.

The data in Table 5 for particular dietary groups of Bilgorajskie and White
Italian geese shows different tendencies for the analysed traits. The smallest
amount of expressible moisture in breast and thigh muscles was found in Bilgora-
jskie geese fed the grass silage (group 1) and in White Italian geese fed the red-
clover silage (group 2). The thigh muscles were the brightest in Bilgorajskie geese
fed the grass silage (group 1) and in White Ifalian geese fed the silage, in which one
of the component was steamed potatoes (group 3).

CONCLUSIONS

The Bilgorajskie and White Italian geese fed grass silage (group 1) and red-
-clover silage (group 2) had better development of leg muscles and smaller amount
of skin with subcutaneous fat than geese fed the steamed-potato silage. The breast
and thigh muscles of these geese also had greater amount of crude protein, small-
er amount of expressible moisture and higher pH value, with the Bilgorajskie geese
from groups 1 and 2 having higher muscle percentages and lower amounts of skin
with subeutaneous fat than White Italian geese.

The breast muscles of Bilgorajskie geese from three groups analysed con-
tained a greater amount of erude protein and smaller amount of expressible mois-
ture than the White Ttalian goose muscles. The Bilgorajskie goose muscles were
darker and had higher pH value.

The Bilgorajskie geese can be used in the production of carcasses of small
weight (2.5 to 3.0 kg), small adiposis and good musculature.

REFERENCES

1. Bielinska K., Bielinski K., Skarzynski f.., Wplyw intensywnodei dokarmiania przy past-
wiskowym wychowie na wyniki tuczu gesi 4-miesiecznych. Rocz. Nauk. Zoot., 1984a, 11,
1, 91-104 (English abstract).

2. Bielinska K., Skarzynski L., Bielinski K., Wplyw poziomu pasz tresciwych przy past-
wiskowym wychowie na wyniki tuczu 4-miesiecznych gesi. Roez. Nauk. Zoot., 1934b,
11,2, 185-196. (English abstract).

3. Faruga A., Puchajda H., Quality of goose carcasses fed by multicomponent silages. 1993,
In: Abstracts of Workshop on Quality and Standarization of theWater Fowl Products (ed.
Instytut Zootechniki, Pawlowice). Pawlowice, Poland, pp. 64-68.

4. Kortz J., Rozyczka J., Grajewska-Kolaezyk S., Methodical aspect of the objective deter-
mination of colour in fresh pork meat. Roez. Nauk. Rol., 1968, B-90, 3, 333-334.

5. Michalik D., Poréwnanie wykorzystania paszy przez rézne gatunki mlodyeh ptakéw

rzeZnych. Acta Acad. Agricult. Tech. Olst. Zootechnica, 1994, 39, Suplementum C

(English abstract).

Niewiarowicz A., Trojan M., Borowski J, Wplyw wieku ptakéw na ciezar i sklad

6.
chemiczny miegéni gesi. Postepy Drobiarstwa, 1971, 13, 3, 149-160 (English abstract).

Effect of silages on the yield and quality of meat from two lines of goose 147

7. Pohja M., Niinivaara E B, Die Bestimmung Wasserbindung des Fleiches mit der
Kostant-Druck-Methode. Fleischwirtschaft, 1957, 9, 193-201 (in German).

8. Puchajda H., Ksztaltowanie sie cech uzytkowych i ich parametréw genetycznych w
stadzie zachowawezym gesi bilgorajskich. Acta Acad. Agricult. Tech. Olst. Zootechnica,
1991, 34, Supplementum E (English abstract).

9. Puchajda H., Faruga A., Badania jakosci miesa miodych gesi wloskich, kartuskich,
zatorskich, bilgorajskich i suwalskich. Zesz. Nauk. ART Olszt. Zootechnika, 1980, 20,
135-141 (English abstract).

10. Rosinski A., Bieliniski K., Charakterystyka cech miesnych gesi bialych wloskich grupy
doswiadezalnej B rodu WD-1. Prz. Nauk. Lit. Zoot., I. Prace naukowo-badaweze z zakre-
su produkeji i hodowli drobiu, 1990, I#: Abstracts of LII Zjazd Naukowy PTZ PWN,
Warszawa — L.46dZ, pp. 191-197 (English abstraet).

11. Rosifiski A., Wezyk S., Bielifiska H., Badowski J., Czechlowski T, Elminowska-Wenda G.,
Pakulska E., Genetyczne doskonalenie polskich gesi rasy Bialej Wioskiej w 1Z ZZD
Koluda Wielka, 1996, In: Abstracts Konferencja Naukowo-Techniczna “Wplyw
wybranych metod hodowli i technologii na efektywnoéé produkeji gesi” (ed. Instytut
Zootechniki, Koluda Wielka). Koluda Wielka, Poland, (English abstract) (in print).

Received November 1996. Revision received February 1997 and accepted March 1997.

UDZIAL I JAKOSC MIESA W ZALEZNOSCI OD ZYWIENIA
I POCHODZENIA GESI

Helena Puchajda, Andrzej Faruga, Krzysztof Pudyszak
Katedra Drobiarstwa, Akademia Rolniczo-Techniczna, Olsztyn

Badania przeprowadzono na gesiach bilgorajskich i biaiych wloskich rodu WD-1
zywionych od 4 do 14 tygodnia réznymi kiszonkami. Gesi z grupy 1 otrzymywaly w 41 5
tygodniu kiszonke z traw podsuszonyeh, a od 6 do 14 tygodnia z traw §wiezych, z grupy 2
kiszonke z koniczyny czerwonej éwiezej (95%) i fruty pszennej (5%), oraz kiszonke z kon-
iczyny czerwonej §wiezej, natomiast gesi z grupy 3 — kiszonke sporzgdzona z ziemniakdw
parowanych (87%), poekstrakeyjnej &ruty rzepakowej 00 (5%), Sruty bobikowej (4%) i suszu
z lucerny (4%). Gesi z grupy 11 2, charakteryzowaly sie wicksza zawartoScig mieéni nog i
mniejsza zawartodeiy thuszezu sadelkowego niz gesi z grupy 3 (tab. 1). Miesnie piersiowe gesi
z grupy 112 odznaczaly sie takze wieksza zawartoécia suchej masy, biatka ogdlem i tluszezu
surowego (tab. 2) oraz mniejsza zawartoseia wody wolnej, jadniejsza barwg i wyzszym pH niz
miesnie piersiowe gesiz grupy 3 (tab. 4). MigSnie udowe gesi z grupy 112 charakteryzowaly
sig mniejsz iloSeia wody wolnej, wigksza zawartoscia bialka ogélem i wyzszym pH niz
migsnie gesi z grapy 3 (tab. 2 i 4). Udzial mieéni piersiowych i nég w tuszkach gesi bilgora-
Jskich byl wyZszy niz u gesi bialych wloskich (tab. 1). Miegnie piersiowe i udowe gesi bilgora-
Jskich charakteryzowaly sie wickszg zawartogcig bialka ogdtem oraz mniejszg iloseig wody
wolnej, ciemniejsza barwa i wyzszym pH niz migénie gesi bialych wloskich (tab. 2 31id4).
Korzystniejszy udzial migéni ndg w tuszee i istotnie wiekszq zawartosé biatka ogolem w
migsniach plersiowych i udowych stwierdzono, niezaleznie od pachodzenia, w grupach gesi
zywionych kiszonka sporzadzona z traw (grupa 1) i koniczyny czerwonej (grupa 2).




