
on species, muscle, and cooking method

M eat Quality

Differences in poultry meat properties depending 

M. Wittmann and M. Kreuzer*

53, D-49377 Vechta, ^  TeChn° logy’ FaCulty o f Agricultural Sciences, Georg-August-University Gottingen, P .0 >

presen t address: Institute o f Animal Sciences, ETH Zürich, CH-8092 Zürich, Switzerland 

Introduction

sf"differences simultanously T ” “  ^  been repeatedIy investigated. Studies on *
or lower than effects o f different factors within species Therefor! ^ iy’ “ remains uncertain, if the level o f these differences is* 
poultry spec.es and related to the effects o f gender, meat preparing ^  ^  ^  ^  ^

M aterials and M ethods

(21.4 % protein, 12.2 MJ AME) (23'4 % protein> 13 3 MJ AME)' K
1671 g (std. 171 g) and 1220 g (std. 129 g), respectively Final live w eiehi? A' ^ age,1,ve and daughter weights o f the broiler5 ,
(std. 125 g). 32 Muscovy ducks (Cairina m o sc h L  origins Grimaud R51 and r  a"d .female bro,lers were 1776 8 (std. 86 g) and l4 
commercial farm up to 70 days and fed starter (20 9 % protein 10 2 MI a I . f i  ?  c° mpact) were reared, separated by g e n d <  
Average live weight o f the ducks was 3318 g (std 237 e) with the m I f  and fatte™ng feed (18. lg protein, 11.1 MJ AME), respee1 ; 
g), respectively. Slaughter weight was 2027 g (std 165 g) , ? !  * " *  Wei8hing 3994 8 («d. 581 g) and 2842 g ( s f t
weeks (23.0 % protein, 12.2 MJ AME) and finishing feed f l^ 5  «/ nmt ^  xT t T*™  ^  an Intensively manner with starter 
were 7,7 kg (std. 1,0 kg) and 7,0 kg (std 1 2 kg) I n T  j J r  J e  t S T f  1 ^  WeightS ° f  15 Weeks old ma,es and €
fattened in a conventional way using protein graded feeds (27 fo 14 ° /l ^ aSu5’° kg (std 0,8 kg). 19 male turkeys (Big
0.9 kg) and slaughter weights o f 14,9 kg (std.8(),8 kg). ° After 2 weeks>the tu rkey s had average live weights o f 17,3 K

by the same persons. Slaughter vTeight w ls wlcuTated from hve we^Sht™0"1 reC° rding the live wei8ht. animals were always slaugK
P-m, PH was measured (Portamess 651 K n i c k shank* 3nd intestines 45 mi"4 T  rarracwc . n> Ingold-electrode, Steinbach) m breast muscle fM  neewaiFh f v 24’

oamt j,cisous, oiaugnter weight was caculated ffnm i f, • ■ , „„ f ----- w v,^glu, mumais were always sia^e
p m., pH was measured (Portamess 651 Knick Berlin Ingold electron c!* ^ elg 1 o f feathers> head, shanks, and intestines. 45 min an£ 
4°C, carcasses were weighed to determine T  T * « “ 1 After storing f o r * ,
upper thigh were separated) and percentage o f breast and let? were c» 1 i u c ^  Si ngbt 3nd eft part 0ple8 as well as breast; o f tu 
-20°C, and thawed in a refrigerator. Freezing losses were calculated afte rV  6 t h ^  ^  W6re vacuumized ,n polyethylen bags and &oij  
breast muscle (without skin) o f broilers and ducks as well as geese (with skhT öf one" rid P™ff  si,°naI wipes (Kleenex®). A » f i
(without skin) were grilled (CycloJet, TTI TechTronik Industries Co Ltd [JSAi 1,6 thlCk S 1C6S ° f  0ne breast muscle o i% '
80°C was reached, which was controlled using a NiCr-Ni-thermo sensor iTh Unt'' “  lnternal temperature between ,
Holzkirchen, Germany). Thigh of broilers ducks geese and turFevc (Therm-Gerat 3280-6, Ahlhorn Meß- und Regel ungs“* ,
the individual ducks were either grilled or’ffied at the same air or nil Wlth skln ln the same manner like breast. Breast musc,£,
was reached. In order to measure tendernessof^Äe p ren a reT h L  170°C) until the same internal (75°-80°) te m p ^
ahgnement of the muscle fibres. The cores were cut bv the Instr r r ^  C° reS 1,27 were obtamed cutting alongt0
Wamer-Bratzler shear blade recording shear force and extension Fm yP 2830-130’ y SA’ ModeI1 4301> Buckinghamshire) equipped ^  
method (1). The remaining breast half o f 8 o f the turkeys was cut ¡,110°° ^  Was ana,yz®d ln the PrePared breasts according to the stt"’ 
described above. pH was measured, a f t e r w a r d s of 2 cm thickness was treat'4 
analysis o f vanance and tukey or LS-Means test for multiple comparison among m e " ^  Statlstlcal evaluation was carried out

Results and Discussion
Differences between species

m e r s w i r o m T s T o 6^  R m .^  well as a t l J  hand^ nderness (Tab »R egard less o f the muscle t y p e , ^
highest in geese. The species differences in pH were accompanied bv resnp f  ^  S COmpared Wltb ducks and turkeys whereas p i»  j  
well as shear force and extension with the more favourable Values for meat J t h  h i g h ^ n "  during.stora8e and Prepai
whereas goose meat showed the smallest freezing losses but thp hi o h  f PH Duck meat was mtermediate to broiler and 1 j
turkeys, highly differed in age (5, 10, 15 a n ^ T w ^ s )  as well as in fn  -“  I  T , S' ^  ^  broi,ers’ Muscovy ducks, g * » i
were fattened in a common manner and, in Shis respect X t d  th! 6 T t  V ’ ^  17 0 kg> Members a” three sPf
in breast which might be a result of different distribution o f muscle fibre tvn«

iaucucu 111 d common manner and in this resnert t u  , • ’ » w x / v ivicrnoers or an tnrec
m breast which might be a result of different distribution of muscle fibre 1 ^ ( 2 ) °  W a t tL T d m l t0^  ?06" 6" ^ ’ PH W3S higher in ^  
values decreased with increasing cooking losses One nossihle rpa5™ F, ^  u- u Water‘holdlng-caPacity was lower with lower pH, and s 
of an insufficient energy suppfy in ^  ' W *  6 ° 0) COuId b6 3 £
susceptibility of the strains which led to a higher rate o f , ,  s o l e I y  caused by species differences but also by a higher 5 l,
in breast ,„d  thigh h„. the weigh, losses £ £  S ™ e  S “ !,° W  D“ k! ” <l ^  < i

Darker colour is mainly caused by more o x iS v e  ceh Z l  w i l  Z Z T ,  fiber as can be seen in meat c0Kt 
processing conditions, light and dark meat ofbroilers exhib^different m° re r" y°globin for o^dative glycolysis. Even under s A
the different sample shape: breast muscle P  Furthermore4be b^ e r  cooking loss may be b ^
the turkeys were slices o f the breast muscle whfrh possessed Z f o r e  cut̂ Z r f t T ' 7 T - ^  whereas *
well as intracellular liquid. Geese meat showed extraordinarilv hi„h 1rf u" ! ° th S'deS probably causing a higher release by inteii
skin in contrast to the other species and by the subcutanous^^faHn hrp T f S wh'ch might be Partially explained in breast by cooking \
species differences are probably the most '  V  'S PartiCUkrIy Wgh "  g6eSe (6> For "torage
losses during cooling and after freezing and thawing mainly depends on these"fectoi “  Wdl “  Chem'Cal COmposition are hi8h (7) ^
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In \ ^ ^ nces between genders
ŝ ficanH t*lere were no s’8n'ficant differences between male and female animals whereas almost all parameters o f meat property were 
Hale and /  ĉ ' erent between the genders in the ducks (Tab. 2). Generally, species differences were much higher than differences between 
sho\ved • er['a'e an'ma*s within species. In broilers, both genders are usually reared together. During the short fattening periods, both genders 
turkeys Slmi ^  we*®^ 2a'n ancl  therefore, could be slaughtered at the same day with relatively similar live weight. As broilers, like ducks and 
spite of reac^ slaughter without being sexual mature, influence o f sexual hormons can be neglected. Results o f broilers clearly show that, in 
Pr°perti^erta'n differences in weight, as in previous studies (8) quite similar values o f meat properties were measured. On the other hand, meat 
time, ferr|S,W e r e  different between genders in ducks. At the same slaughter age, male ducks were about 30 % heavier than female ducks. At this 
t̂rarnus 3 f S Were âtter tban males> which could be seen from the abdominal fat percentage of 4.6 % to 2.3 % of the males (9). Consequently, 

°n conU CU ?r ât contents ° f  the meat o f the females should have been higher. Howerver, this might have had no or even a favourable influenceuxmg iosses

Prepay ences between preparing techniques
"'hereas f  met*10c* duck breast muscle led to significant differences with higher cooking losses and lower shear force in fried samples 
tendemesat T°ntent ^  ^  waS nealdy the same as in grilled samples (1.9 %) (Tab. 3). Frying caused higher cooking losses followed by lower 
file ,0WeSrS- he reason for this most likely is that the heat by contact with oil has a stricter effect than the hot air using the grilling technique. 
e>!tracel|ui C00*c'n8 losses in grilled breast samples were accompanied by higher shear force. This is contradictory to the usual result that with 
technjqUe T, *̂ u*d losses muscle fibres become narrower and shear force increases as results showed comparing belt-grill oven with water bath 
"lore fj(jr ^ so tbe smaH but significantly longer distance to maximum force (= extension) is not easy to explain as after loosing liquid, 
Con(luctiw ^  concentrated *n the same area and should lead to a contrary direction. But a propable explanation may be, that the stronger heat 
ten,Peratu' y °^°'* *ed to  a higher cooking loss only in the area directly beneath the surface whereas the center of the samples reached the same 

Cento re, m eacb method. This had been controlled by the temperature sensors. The cores for shear force measurement had been taken from 
t>iffer r ° t the meat samples. 

t%er etlces between location within muscle
t() the otueS Caused by the two locations within breast muscle (Tab. 4) were quite pronounced reaching (pH) or even exceeding the differences 
'Vithin m er sPecies (cooking losses). Muscles widely differ in structure and distribution o f fibres as well as in chemical composition. But also 
*bem (0 tLSC,e’ different properties exist which could be especially seen in big skeleton muscles which are edged by connective tissue binding 
C°ntent T6 ° neS ^ ese binding areas are different to the middle area which is characterized by a larger diameter and lower connective tissue 
*°Cation n Contrast t0 tbe results ° f  other authors (11), in broiler breast muscles, decreasing pH and shear force from anterior to posterior 
btUsclg cWaf . f° Unc1’ probabIy accompanied by decreasing sarcomere length. But these differences, estimated as negligible in broiler breast 

ould be more important in turkey meat which is received of heavier and older birds.

S u s i o n
Secies diff
°floCati erences in meat properties could be regarded as more important than the effects o f gender and cooking method whereas the effects 

°n within muscle were of similar extent, 
lab 1:

®Pecif

PH.'45minjN *. PH

:C Carcass 
Thigh"9 l0SSes’ %

¿ N t

Broiler 
mean std. 

err.
6.18 ' 
6.00 !

0.05
0.04

%

^east1»

^ e VNUeS breast

6.39° 0.04

0.63 c 0.10

1.5 c 0.4

19.6 c 1.0 
18.6° 0.8

18.1 b 0.8 
12.4 b 0.2

Duck 
mean std. 

err.

Goose 
mean std. 

err.

Turkey 
mean std. 

err.
5.83 D 0.05 5.87 b 0.06
5.76 b 0.04 5.85 b 0.04 5.55° 0.05
6.13 c 0.03 6.51 a 0.03 6.05 0 0.04

1.45 b 0.09 1.81 a 0.11

0.7 b 0.1

doCMd

—k
. O) O

2.9 b 0.4 1.3 c 0.5 4.6 a 0.5

22.7 b 0.7 32.3 a 1.8 24.5 b 0.9
23.2 b 0.7 36.5 a 0.9 29.2 b 0.9

23.9 a 0.7 25.3 a 1.3
15.6 a 0.2 -* 11.7 b 0.3

Ji
nificant,y

4b.
different at p<0.05
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Tab. 3: Effects of preparing on duck breast muscle traits

^Effects
Broiler

male female

45minSr«: '■  PH.

C0QkinCarcaSS
¡h¡9h9losses,
Sr fiast

s5te

%

n, mm

Muscovy duck
male female

mean std. mean std. mean std. mean std.
6.20 0.45 6.15 0.29 5.87 0.11 5.79 0.14
6.01 0.12 5.98 0.20 5.79 0.05 * 5.72 0.08
6.44 0.17 6.32 0.22 6.23 0.18 * 6.04 0.12

0.60 0.15 0.69 0.15 1.08 0.16 * 1.81 0.31

18.5 1.7 19.6 1.7 22.3 3.0 * 24.2 4.1
19.0 1.4 20.4 1.6 21.9 5.5 * 23.6 3.1

17.5 1.9 19.0 4.0 23.4 3.1 24.3 5.6
12.3 0.5 12.5 1.1 15.9 0.9 15.4 1.3

Preparing technique grilled fried
mean std. mean std.

Inital pH 5.75 0.07 5.73 0.05
Cooking losses, % 23.7 3.8 * 26.5 6.3
Shear values

Force, N 24.0 4.2 * 21.9 3.7
Extension, mm 15.6 1.1 * 16.1 1.1

Fat content, % 1.9 0.6 2.0 0.5 *p<0.05

Tab. 4: Effects of location within turkey breast on meat traits
Part of brest cranial 

mean std.
caudal 

mean std.
Inital pH 5.72 0.11 * 5.84 0.07
Cooking losses, % 
Shear values

28.6 1.3 * 20.8 2.6

Force, N 26.4 3.7 31.3 6.1
Extension, mm 10.4 5.8 * 12.4 1.6 *p<0.05
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