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Phenotypic Variation in the Breast of Live Broiler Chickens Over Time
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ABSTRACT This study utilized the non-invasive MyotonPRO® device to analyze the stiffness in breast muscles of
commercial broilers (Ross 308 and Arbor Acres) and compared these findings with data reported for Ross 708, where Woody
Breast (WB) symptoms had been previously documented. The research revealed that Ross 308 and Arbor Acres displayed
relatively lower stiffness values compared to Ross 708, suggesting a lack of WB expression. These results indicate
differentiation in breast muscle traits across strains and underscore the necessity for further research into factors influencing
WB manifestation. The study also measured additional muscle tone characteristics such as Frequency, Decrement, Relaxation,
and Creep across various growth stages (2, 4, 6, and 8 weeks), finding significant variations with pronounced severity at weeks
2 and 8. An increase in stiffness was observed as the broilers aged, pointing to potential growth-related or stress-induced
changes affecting WB severity. A strong positive correlation was established between increased breast meat weight and WB
severity, highlighting that heavier breast meat could exacerbate the condition. This correlation is vital for the poultry industry,
suggesting that weight management could help mitigate WB effects. Moreover, the potential for genetic selection and breeding
strategies to reduce WB occurrence was emphasized, which could aid in enhancing management practices in commercial
poultry production. Collectively, these insights contribute to a deeper understanding of WB in broilers and propose avenues
for future research and practical strategies to minimize its impact.

(Key words: woody breast, broiler, MyotonPRO®, Ross 308, Arbor Acres)
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Table 1. Least squares means and standard errors of frequency, stiffness, decrement, relaxation and creep in Ross 308 and Arbor Acres

by week
Characteristic Breed Week 2 Week 4 Week 6 Week 8

Froquency Ross 308 15.78+0.16™ 13.70£0.16™ 12.9740.16* 15.51£0.16™
Arbor Acres 17.88+0.27% 15.20+£0.27% 14.31+0.27% 14.17£0.27%
Stifness Ross 308 314.77+5.47% 210.3445.47%° 1921245474 270.99+5.47A
Arbor Acres 381.43+8.15% 263.35+8.15% 236.69+8.15% 237.49+8.15%

Decrement Ross 308 1.27+0.03Aa 1.19+0.03* 1.050.03" 0.90+0.03
Arbor Acres 1.79+0.04% 0.8940.04™ 1.15+0.04% 1.26:0.04

Relaxation Ross 308 15.4240.31% 20.10+£0.314° 22.87+0.31%¢ 17.67+0.317
Arbor Acres 13.12+0.46™ 17.13+0.46% 21.09+0.465 21.1740.46%

Ross 308 0.90+0.02" 1.16+0.02*° 1.37+0.02 1.05+0.02

Creep Arbor Acres 0.80+0.03% 0.98+0.03% 1.28+0.03% 1.30:£0.03%

Values are least squares meanststandard errors.

a=4 Comparison of significance by week in the same breed (P<0.05).
AB Comparison of significance between two breeds in the same week (P<0.05).
" The different letters of superscript within the column significantly differ.
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Table 3. Least squares means and standard errors of frequency, stiffness, decrement, relaxation and creep in Ross 308

Week Frequency Stiffness Decrement Relaxation Creep
2 15.78+0.16" 314.77£547 1.27+0.03° 15.4240.31° 0.90+0.02*
4 13.70+0.16° 210.34+5.47° 1.19+0.03° 20.10+0.31° 1.16£0.02°
6 12.97+0.16° 192.1245 47° 1.0520.03° 22.87+0.31° 1.37+0.02°
8 15.51+0.16" 270.99+5 .47 0.90+0.03¢ 17.67+0.314 1.05+0.02¢

a~d Comparison of significance by week in the same column (P<0.05).

2. Ross 3089 7154 Zst: &4

Ross 3089 #4] Ai}= Table 3] YERNUTE Fre-
quency 2528} 8FAl A S FAE UEWeH, 25
2R 6F A= fFrolA 082 AHAEkelal, 8FAblA &
7}sFAth. Decrement= 25F2HF-E] 8FA7kA] e8] 2hAxaf
£ 43S B3 Relaxation®} Creepe 252l A 657217}
A F7Fetth 85l A asiaith A F AE o F4<
Stiffnessell A 272kl A] 6FA7FA] FHadhe A3da Hile
tl, ol 44l mep rsA 7 Atole] T]skx
7l el 54 Al gt ert Akt ddkE
Fafoll A Stiffness] Z7He ©A A AT 713F Bt
g2~ e WBO B s S AR

Ross 3089] 714t Aslze} A4 2 §4 11 4
AIE RS AFHE-3F Heat map o2 X A3} 11, ©] & Fig. 1
o2 etk A8 § 74| Decrement 3782 2k
FEE 2 55 7Y FA Al & ko] Adu #
AZF vebstth o= 7] FAIZE SVl met vhss

q ARt 34 # 9eE A

Hlo

(U]
> KOs

m oo

A
ax

i

—

3. Arbor Acrese| 754 AstE 24

Arbor Acres®] ¥4 ZAI}= Table 4] YERNJTE Fre-
quency A& 252 oA 65274A] HAskg ow 65212}
872 ol A<l Afol7t gltk. Decrement®] 7-%-, 272kl
A 7P =& ke JERleH 2534 4FAEA] 2HAsst
o} 6F2ARE Z71ete AeS Btk Relaxation 233}

B 857k Z7}8lth Creepol A E vl kA] &2 252}

1
D_Cooked I
05

R_Cooked 0

-05
C_Cooked
-1

S_Cooked

F_Cooked

MO

3 o
@ m
= H

MET

Fig. 1. Correlations between five traits of cooked Ross 308
chicken breast measured by MyotonPRO® and parameters in-
cluding carcass weight, chilled carcass weight, and the weights of
the left and right breast fillets. DW; Dressed Weight, CBW; Cold
Body Weight, LBW; Left Breast Weight, RBW, Right Breast
Weight, D _Cooked; Decrement of cooked -chicken breast,
R_Cooked; Relaxation time of cooked chicken breast, C_Cooked;
Creep of cooked chicken breast, S Cooked; Stiffness of cooked
chicken breast, F_Cooked; Frequency of cooked chicken breast.
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Table 4. Least squares means and standard errors of frequency, stiffness, decrement, relaxation and creep in Arbor Acres

Week Frequency Stiffness Decrement Relaxation Creep
2 17.88+0.27" 381.43+8.15° 1.79+0.04* 13.1240.46" 0.80+0.03"
4 15.20+0.27° 263.35+8.15 0.89+0.04° 17.13+0.46° 0.98+0.03°
6 14.3140.27° 236.69+8.15° 1.15+0.04° 21.09+0.46° 1.284+0.03°
8 14.17+0.274 237.49+8.15° 1.2620.04¢ 21.17+0.46° 1.3040.03°

a~4 Comparison of significance by week in the same column (P<0.05).
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Fig. 2. Correlations between five traits of fresh Arbor Acres chic-
ken breast measured by MyotonPRO® and parameters including
carcass weight, chilled carcass weight, and the weights of the left
and right breast fillets. DW; Dressed Weight, CBW; Cold Body
Weight, LBW; Left Breast Weight, RBW; Right Breast Weight,
R_Raw; Relaxation time of raw chicken breast, C_Raw; Creep of
raw chicken breast, F Raw; Frequency of raw chicken breast,
S Raw; Stiffness of raw chicken breast, D Raw; Decrement of
raw chicken breast.
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Fig. 3. Correlations between five traits of fresh Arbor Acres
chicken breast measured by MyotonPRO® and parameters in-
cluding pH, drip loss, cooking loss, and shear force. R Raw;
Relaxation time of raw chicken breast, C Raw; Creep of raw
chicken breast, F Raw; Frequency of raw chicken breast,
S Raw; Stiffness of raw chicken breast, D Raw; Decrement of
raw chicken breast.
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Fig. 4. Correlations between five traits of fresh Arbor Acres
chicken breast measured by MyotonPRO™ and meat color.
BH_b"; Breast color (b") after heating, BH ¢’; Breast color (c")
after heating, AH a’; Breast color (a") after heating, AH c’;
Breast color (c”) after heating, R_Raw; Relaxation time of raw
chicken breast, C Raw; Creep of raw chicken breast, F Raw;
Frequency of raw chicken breast, S Raw; Stiffness of raw
chicken breast, D Raw; Decrement of raw chicken breast.
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