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Effect of Antemortem and Postmortem Environmental
Temperatures on Biochemical Metabolism and

Tenderness in Chicken Muscels

Y. B. Lee

Summary

1. The effects of heat stress (38C), cold stress {4T) and extreme cold stress (—20TC)
before slaughter on the tenderness and postmortem glycolysis of the excised chicken breast
muscle were studied. Heat stress significantly (p 0.05) increased the toughness of breast
muscle. Though statistically not significant, cold stress also adversely affected the tend-
erness. The heat-stressed birds showed higher zero hr glycogen, higher zero hr pH and
significantly (p 0.05) lower ultimate pH then the controls. The cold—hstressed birds showed
intermediate values in these parameters. Highly significant correlations were observed
between shear value and each of these three parameters. Glycolysis rate and final moisture
content were minor factors which affected the muscle tenderness to a limited extent. The
slightly elevated lactate-dehydrogenase and creatine phosphokinase activities in serum and
breast muscle of stressed birds failed to account for any variations in tenderness.

2. Chicken breast and thigh muscles were subjected to different environmental temperatures
to determine if the phenomenon of cold shortening exists in chicken muscle. Fo rboth breast
and thigh muscles, minimum shortening was observed in the 4—10C range. Muscles  held
at 0 showed a slightly higher extent of shortening than at 4C;whereas muscles held at
above 20°C showed a severe shortening effect. It was concluded that no apparent cold
shortening was detected in chicken muscle except at 0C and even at 0C and even at 0T
the extent of shortening was of a small magnitude compared to bovine muscles. Since high
temperature induces a much greater shortening, muscle temperature must be lowered to

below 20C as early as possible to prevent excessive muscle shortening.
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T4 & F 1202025 0.5520.07 1230%80  1320=75
* 1Egcksids 25T 1wt 1umoles) 7 Re

GECERY

H 6 D17 mEHD & AEESUS HEEMER
F 3 ¥ % 4 A
LY~ I
3% glycogendtak (R 42 F) 0. 58**
Hedgdn 0.31*
0417k2] PH(=4AF) 0.72%*
24417b% 2] #HF PH -0.55**
el AgrRtek -0.17
shedx el o] mo|e] E§b —0.35*
44 LDH 0.09
#4d CPK 0.23
2% LDH ¢.10
*% CPK , 0.15

Hxzlel gleld 2 FrbE7b @A shocl
olzidt Ay AstE v Fe], Al YA 0C
o4 eFzbel “5E#E (cold shortening)ol d7zlv 3
ool el d A7 # At dxn o3
diimell 48 Z4F wkFel TA AT UZE
(a8l VeI ek,
Jungk(lq70) 5 Biel ol SHumEe 2 F9
vt A4S (b FEedl v oAl 7 dad
41 Hergksl ool &K WEEERY Az - -Fsh

g 2

3

. gel, =&l de Fremery(1963)29] ¥ ol 2]3ld
ASH dE 10T RER Aol A k3t
da wZTLem 20T ol4dl A& #Es 48
“shodvt shedel

ol2fzre] L {Rifiidv TARS EMmIl g

T zosinE BE HF A A% 15T
we ex2 Wrge] HEsihm s

K

40

20

Py dour o

8

A% nEEE, T
af L ASEEREY 24 DaEU Ba



o] 43 IS & ANAe BHEud s
A mRY BALEE sistn AlAdsAl Kok

& ol EA Fole ASE FH £33 15C]
3ty 22 YA REIIEE sHoby Aol
V. ¥H 4
1. =AY 27X (38C, 20C, 4T, -20TC)

7} g stEas)Y dEe 2HW s ALl vl A

£ 434 QFygcht BREE 825 (p<0.05)
wu-ar—ﬂ HES ETART EREE b4 #REY
EFTE &estgct. HEEE HBERL 54
glycogen®] kst #HZ PH F % 244122
B#& PHE #AsA (P<0.05) #atcl EREs
HEBES BERE 4ol FRHBES 24Fd0 2
218 BETH (S EKEE) e /9 glycogen ¥, 3
2 9 AT 5% BE(PH) Mdle A4 (<
0.01) ¥ ArazAE JeEbAR ik @REEEsd
RSl 219 KFE 94 HEL (<0.05)
HEHGE 2o F9ch, 2% £ WY 24
(LDH, CPK)¢ i&H3} o7 ghigeles ol a 48
RERASRT algd=t

2. BiE®k AERsst sle A E A &%
e 2ELS] ubAlste T AR (REFEEE A

e vk 4~10T Atolell A AR Y GBEHFEE
Mg Fgdel, 0Tl BEA] b2 chFeol gl
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