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SUMMARY: Proximate composition, pH, hemopigment and 
hydroxyproline contents, cooking loss (inversely related to water 
holding capacity), gel strength and emulsion stability of force ' 
fed geese breast and leg meat were determined. Moisture and fat 
contents showed significant differences (P<0,05) between both cuts# 
whereas protein and ash contents didn't show. Leg pH was higher than breast pH. Breast hemopigment (6,80 mg/g) and leg hemopigment 
(4,80 mg/g) contents were into the beef range. Breast 
hydroxyproline content was lower than that of the leg.
Color differences between breast and leg were not striking. GooSe meat color was deep red of low purity.
Water holding capacity for both cuts (cooking loss: average 44̂>) 
was practically the same, similar to that of beef and higher that1 
that of pork. Gel strength of leg (1089 g/cm2) was greater thap that of breast (627,9 g/cm2).
Meat from force-fed geese did not differ greatly from those other meat-producing species.

INTRODUCTION: Geese are fast-growing, efficient meat product 
animals (Snyder and Orr,1953). However, goose meat has not been a® 
thoroughly studied as chicken and turkey meat, both them widel? 
consumed fresh as well as in meat products. There are only a 
reports on post mortem changes in goose muscles (Pour and 
Mikolasek,1980,1982) and goose meat composition and quali^ 
(Larmond et al, 1968; Karasinski et al, 1977; Mikolasek and Poui' 
1979; Puchajda and Faruga, 1980; Puchajda, 1981; Hrouz, l98l; Friend et al, 1983).
In Cuba commercial production of geese has been initiated, its mai11 
purpose being the production of feathers and fat livers for expo^* 
Meat production for the internal market comes as a sizable bonua‘
In order to use efficiently goose meat in industry it is necessa1̂ 
to know the quality and functional characteristics of the meat fr001 
the animals fattened for foie-gras production. Such is the purp°se of this paper.

MATERIALS AND METHODS: 30 males geese of the Landes breed' 
which were force-fed for 21 days from their 70“ day of age with a 
mixture of maize and feed, were slaughtered. Slaughter weight *** 7,0 ± 0,5 kg.
The left side of the breast (Pectoralis major muscle) and all 
muscles of the left leg were taken of every carcass. Each samP^e 
was skinned and all subcutaneous fat was trimmed off. The meat ^
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finely ground and chilled at ca. 4 ®C to be analyzed within the next 24 hours (48 hours post-mortem).
'The following analysis were carried out: moisture (AOAC, 1980), 
free fat (ISO, 1976), total nitrogen(ISO,1978a), ash (ISO,1969), 
hydroxyproline (ISO,1978b),pH (ISO,1974) and cooking loss as a 
Measure of water holding capacity (WHO) (Honikel et al, 1981).
^rom the right side of the breast of every carcass a 15-20 mm thick 
®lice was cut, bloomed at 2-4 *C for 1 hour and its CIE tristimulus 
values X, Y, Z were measured over 3 circular areas of 10 mm 
diameter in a MOMCOLOR D tristimulus colorimeter (MOM, Budapest), 
ihese values transformed into the Hunterlab L, a, b and the 
®aturation, S= (az + bz)A' , and hue, H = arctan(b/a), were 
calculated (Wyszecki and Stiles,1967).
^tom the right leg three muscles were excised: Peroneus longus, 
Gastrocnemius and Quadriceps femoris. They were cut by the middle 
Across the fiber, bloomed and color parameters measured as 
^escribed in one circular area of the cross section . After the 
color was measured, the meat of the right side of the breast and 
fhe right leg were finely ground and their total content of 
hemopigment was determined according to Hornsey (Kormendy and hovacs, 1975).
Gores (diam 2,5 cm) from the left and right side of the cooked 
breast muscle of other 25 geese were tested using an Instron 
Universal Testing Machine fitted with a Warner Bratzler (WB) shear 
£®ll at a crosshead speed of 10 cm/min. The maximum shear force in 
*9 was calculated from the graphic as a measure of the muscle 
tenderness.
pulsion stability was determined according to Girard et al (1985). 
°̂r this purpose, meat batters were prepared with pork fat 
^justing the proportion of fat:protein:water at 2:1:6. The % 
recovery after cooking was measured.
homogenates were prepared by blending with water and sodium 
chloride (2% of the total paste), in such proportions as to 
jjaintain a protein:water ratio of 5:1, similar to that reported by 
hontejano et al (1984). Portions of the homogenate were cooked in 
* water bath at 75 *C until an internal temperature of 70-72 0C was 
Cached, after which they were chilled in water at 2 ®C. Gel 
strength was measured by the maximum force (g/cnr) required for a 
'lat-ended punch, 11 cm in diameter, to penetrate the sample at a 
c°nstant crosshead speed of 50 mm/min.
h®an values and standard deviations were calculated. Results of 
^hemical analyses of breast and leg meat were compared by a 
Student’s "t" test and color measurements were compared by analysis 

variance, using Duncan's multiple range test where necessary.
- RESULTS AND DISCUSSION: Significant differences (P<0,05) were 
c°und for moisture and free fat contents between breast and leg



meat (Table 1). Breast meat values were similar to those reported i 
by Hrouz (1981) for fatty-liver geese of the White Italian * ’ 
Rhenish x Landes crossing. He found a moisture content of 71,7 % i11 
the thigh and 71.9 % in the breast, whereas his results for fat 3 
were 7,4 % and 5,8 % for thigh and breast respectively. Result® 
reported here for leg meat irfdicate a somewhat higher fat content/ 
since our sampling included intermuscular fat (depot fat)< 1 
occurring in leg but not in breast meat from force-fed geese.
Protein and ash contents of both cuts didn't show significant 1 differences (p<0,05). <

I
Hemopigment content of breast was significantly higher (p<0,05) <
than that of the leg (Table 1). The values obtained were located ' 
into the range reported for beef, 4-10 mg/lOOg (Whitaker and 
Tannenbaum,1977), and similar to others reported for geese by Pik«1 ' et al (1982,1986).

I
/m9u?H V5?lue was significantly higher (P<0,05) than breast pH val«f (Table 1). This is a common characteristic of poultry. A variety 
ultimate pH values have been reported for goose meat. Pour apd 
Mikolasek (1982) reported 5,83 and 6,09 for breast and 1 «0» 
respectively, whereas higher values, 6,1 and 6,7 were found W 
Pikul et al (1986). Goose meat (specially leg meat) shows a high®r ' 
ultimate pH than beef and pork, normal values for which are in the 
range 5,4-5,8 and 5,6-6,0 respectively (Wirth et al, 1981).
Hydroxyproline content of leg meat was significantly high®3'
(P<0,05), than that of breast meat (Table 1). There is a lar9ei 
number of smaller muscle bundles in the leg and thus, the amount ® 
hydroxyproline associated with connective tissue should 
correspondingly greater in leg meat. In Hrouz (1981) a different 
in connective tissue content between breast and thigh meats oi 
about 40 % can be appreciated, similar to that found by us.
Table 2 shows the results of color measurements. L values did not 
differ significantly (P<0,05) between any of the muscles. The 
maximum change of L was approximately 1,0 far below a normal13' 
noticeable difference. Karasinski et al (1977) reports Y values 
breast of geese of two breeds and their crossings equivalent to   ̂
values of 32,2; 34,0; 34,4 and 38,2. With the exception of th® 
first value, they are representative of a meat lighter than that evaluated in this work.
The a, b values of breast were significantly higher (P<0,05) th®*1 
the respective values of leg muscles, specially a values, mo®; 
likely due to the higher pigment content in the breast. However, 
the a/b ratio is analyzed as an index of color difference in me®* 
(Acton, 1984), it can be observed that the a/b ratio diminish 
only slightly from 1,62 in the breast to 1,48 in the leg, with »0 
change between leg muscles, a/b ratios for chicken and turk®* 
(calculated from a, b values in Table 2) change from 0,71 in brea® 
to '1,33 in thigh for chicken and from 0,53 to 2,21 for turkey.' 
reflecting the remarkable difference between the "white" brea®*
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meat and the "dark" leg meat in these species, an effect quite 
absent in goose cuts.
Also Table 2 shows that H values did not d iffer significantly  
(P<0,05) among the muscles tested.

Breast meat exhibited a significantly (P<0,05) more saturated color 
than leg meat.
Bue and saturation values found correspond with the description of 
9oose meat color as deep red of low purity (i.e. with a 
considerable amount of gray), particularly as compared to the 
corresponding values of beef (Table 2), the color of which can be 
described as vivid bright red.
The shear force value in breast was 5,2 ± 1,1 kg, indicating that 
breast meat was more tender than cattle L. dorsi (13,8kg: De Hombre 
et al, 1982), buffalo L dorsi (12,5 kg) (de Hombre et al, 1985) 
*nd pig L dorsi( 9,7 kg: Casals et al, 1986). De Hombre et al 
(1982) have found that shear force values below 11 kg (WB shear and 
sample core of 2,5 cm) corresponded to beef evaluated as "very 
tender" by a sensory panel. Babji et al (1982) reported a shear 
force value of 4,3 kg (sample core of 2,5 cm) for turkey breast, 
which it is comparable to the value found for goose breast.
It can be seen in Table 3 that the difference in cooking losses 
between breast meat and leg meat is in fact practically negligible. 
The cooking loss of goose meat was similar to that of beef and 
lower than that of pork.

The high WHC of goose meat is probably related to its relatively 
bigh ultimate pH.
Gel strength in leg meat homogenates was higher than that of breast 
tneat (Table 3). With regard to beef, both cuts produced homogenates 
With lower gel strength. Pork homogenates show a gel strength value 
intermediate to the values of breast and leg meat homogenates.
Emulsion stability values of meat batters manufactured with breast 
and leg meat were equal, this being related to the fact that both 
meat cuts showed a similar WHC. Emulsion stability of beef is 
higher than that of goose meat, but with regard to pork, goose meat 
stability was superior.

CONCLUSIONS: Meat from force-fed geese had a proximate 
composition comparable to lean beef and pork. Its color was quite 
similar that of beef. Color differences between breast and leg meat 
Were not as striking as in the case of chicken and turkey meat. 
Goose breast meat was more tender than either beef or pork.
Its functional properties specially its WHC, were satisfactory and 
^hey suggest a suitable behavior in the manufacturing of meat 
Products.
Ih general, meat from force-fed geese did not differ greatly from

1059

/



proSuc?s shou idTe1^ ^ “ 01" 3 SPeCieS' and i t s  u t l l i a a ‘ i ° “ in « *

REFERENCES:
Act°n,J.C.(1984). In "Objective measures o f  meat c o l o r ” n w 
P « c « dings,°ioK ^

'  A n a f / S ! ' w a s M n g ? L MeDhSdS °£ ftnalySiS' 13 ed' Saaa- «Hie.
" (2)32385S'; °'W ’ Pronin9 and D-A. “9 oka (1982). Poultry Soi. 61
' Rheol ogist^Prague. H°mbre < » • «  2nd European Conference of 
' K r f ’S d T ' k !  ?n=taSal?ubad E' G o a Z a l e t (1982) Kot Polished.
" ?ndH°^sre'lAitC'cSaalS a n d M - LOiS <1985>- Not pabliabad- Pood 
‘  (5)eid42D'W "’ J'K' Kramer and *• Portin 0983) . J. Pd. Scl. 48 
' °7)a|iiJ’P': S’Dantohev *  P.Calderon (1985). Fleischwirschaft 65 
' 4 6 a kel,K'°'; *' Pisher; »-Hamid and R. Hamm (1981). a. Pd. Sci.
I ?IoUn'9fi4 1 19u 1); ZiYocisna Vyroba 26(8) 621.
ISO-(93! ' meat p,roduots- Determination of aeh content

' iont^t973^ 0 Mei « 4 nd meat £"roducts- Determination of free fat
I ISO (1978^) M KMtM L “eat P r o d u c t s . Meaasurement of pH. ISO-2917, 

iontint ?si-M!a37 mea‘ producta- Determination of nitrogen
ISO (1978b) Meat and meat products. Determination of L- hydroxyprolxne content. ISO TC 34-3496. natlon of L 
Karasinski, D.M.; M. Trojan and J Pikul M q7t \ o •
Akademii Rolniczej W Poznaniu, No. 94. Zootechnika°23a27 1 3 7

' evaluation "ofnd *1/ KTOV/ ° S <1975>- ^t-orato^ mSihodaBudapest. P°r ’ Fuzetel 4- Orszagos Husipari Kutatointezet,

" jaFd°ns4iE'33A(4)tl49°VltS; E'S' MerrU and tape <1968>
' (i986)d' Seai1 ScL' ?|C<4?"?^.V‘H’ P°"e11 ^  "'*• Sh°pth°aa
' (I)ni307>:W'E' T°"nSed and R -L- Wilson (1976). Poultry Sci. 55
I !}?£*:*• G'W * Froning (1987). Poultry Sci. 66 (7) 1155Mikolasek,A. and M. Pour 7 tt • - ' { ±±d o.Agronomy Serie B 29; 155-166. niv‘ of Agnc. Prague.
’ 49?£1496°' J'°'; D'D ' Halmnan and T -°' Lanier d 984>- 9-Pd.Sci.
Pikui/J•/ A.Niewiarowicz and H. Pospiezna(1982)Fleischwirtschaft 62(7) 900 V

" 37ka2)':i236'lieWiar0"iCZ ^  ” Kupi9a9 <1988> J- Sci. Fd. Agric.
- Pour, M. and A. Mikolasek (1980). Zivocisna Vyroba 25 (8) 13

1 0 6 0

/



Pour, M. and A. Mikolasek (1982). J. of Univ of Agric. Prague. 
Agronomy Serie B 36, Livestock Production, 205-215.
Puchajda,H. (1981) Przemysl Spozywezy 35 (3) 99 
Puchajda, H. and a. Faruga (1980). Zesz. Nauk. ART 
Olszt.Zootechnika No.20, 135-140.
Snyder, E.S. and H.L. Orr (1953). Poultry Sci 32:181.
Venegas, 0.; D. Perez and R de Hombre (1988). Proc of 34th Int. 
Congress of Meat Sci. and Technol. Part B, 416.
Venegas, O. and D. Perez (1989). Unpublished data. Food Ind.
Res. Inst., Cuba.
Whitaker,J.R. and S.R. Tannembaum (1977). Food Proteins. Muscle 
proteins. AVI Pub. Co. INC, Westport.

' Wirth, F.; L. Leistner and W . Rodel (1981). Valores normativos de 
la Tecnologia Carnica. Ed. Acribia, Zaragoza.
Wyszecki, G. and W.S. Stiles (1967). Color Science: Concepts and 
Methods, Quantitative Data and Formulas. J. Wiley and Sons (Eds.) 
INC New York.

^able 1 Mean values (standard deviation in parentheses) of 
^oximate composition, total hemopigment and hydroxyproline 
intents and pH.

Sample
Moisture

(%)
Fat
(%)

Protein 
(Nx6,25) 

(%)
Ash
(%)

Total hemo 
pigments 
content 
(mg/g)

Hydroxy
proline
content
(ug/g)

pH

Breast 71.6
(1.3)

6.1
(1.2)

20.8
(0.9)

1.14
(0.06)

6.80
(1.54)

903.8
(118.6)

5.88
(0.16)

Leg 69.6
(1.2)

8.8
(1.5)

20.5
(0.8)

1.12
(0.08)

4.80
(1.14)

1421.2
(109.4)

6.18
(0.29)

t
value 6.43* 7.94* 1.39 ns 1,04ns 5.91* 6.42* 6.47*

* P<0,05
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Table 2 Mean values (standard deviation in parentheses ) of L, t< 
b, H and S values of force-fed geese meat and the mean values tot meats of other meat-producing species.

Sample L a b H S
Goose breast 32.8a

(3.8) 13.3a
(2.2) 8.2a

(1.4) 31.7a
(3.0) 15.6a 

(2.5)

Goose
leg

P. longus 32.3a
(3.4) 10.2b

(1.6) 6.9b
(1.6) 34.0a

(6.6) 12.4b
(1.6)

Gastrocnemius 32.9a
(4.0) 9.5b

(1.8)L
6.4bc 
(1.2) 34.4a

(5.7) 11.5b
(1.7)

Q. femoris 31.9a 
(3.5) 9.2b

(2.6) 6.2c
(1.2) 35.0a

(8.5) 11.2b
(2.3)

Standaitrd error 0.669ns 0.367* 0.223* 1.134ns 0.646*

Chicken
(1)

Breast 51.12 11.62 16.31 54.5 20.0
Thigh 39.56 14.24 10.70 36.9 17.8

Turkey
(2)

Breast 35.21 2.85 5.35 68.2 7.7
Thigh 29.96 7.11 3.22 31.0 6.2

Beef L. dorsi (3) 34.9 21.1 10.2 25.8 23.4
* P <0,05
a,b,c Mean values within the same column without letter in comm011 differ at P<0,05
H,S: Calculated with a,b values that appear in the Table(1) Lyon et al, 1976
(2) Maki and Froning, 1987
(3) Ledward et al, 1986
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Table 3 Mean values (standard deviation in parentheses) of some 
functional properties of force-fed geese meat, beef and pork.

Sample Cooking losses Gel strenght Emulsion stability
(%) (g/cm*) (% cooked recovery)

Goose breast 43,5 627,9 89,0
(3,6) (70,1) (4,6)

Goose leg 44,8 1089,1 88,8
(3,3) (67,0) (5,4)

Beef (1) 44,8 2535,1 95,6
(1/8) (136,5) (0,2)

Pork (2) 50,2 962,9 83,7
(1,0) (174,1) (1/6)

(1) Venegas et al, 1988
(2) Venegas and Pérez, 1989
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