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€ effec s
trai ’ Dzit?g ?Qld and heat shortening on physical-chemical quality
alis prcglégyy tenderness, of two turkey breast muscles (M.
d-ersion of £%U“ uSNand M. pectoralis superficialis) were studied.
;StinCt differe mus;ﬁus in water of 0, 16 or 30°C for 3h resulted in
Jgn]ficant d‘f?nces in early post mortem chilling rates. These produced
® to colg s; erences in rate of glycolysis, as evidenced by toughening
re§tment) ortening (0°C treatment) and heat shortening (30°C
1 conc) 5%
:ntUPke;c;gded that chilling rate is an important tendernes
G1QVanc€ Ofeast muscle. Further research is necessary to es
both cold and heat shortening in practice.

s determinant
tablish the

{anSQUCTION
ns :
mortem ng{ogga]]ty of turkey meat is dependent on numerous ante- and post
ounning, Scaid§UCh as breed, sex, age, nutrition, transport conditions and
rns'derable ing/plucking, refrigeration and boning procedures.
°§essors asvar]at‘°n_1n these parameters among countries and turkey
?;‘ation makewe!] as inherent animal-to-animal and muscle-to-muscle
andferent Scieit!;'very difficult to derive practical recommendations from
var: 38VeTopment ;f}? studies. An additional point of concern for research
qu ation ip pr icers in §h§ turkey meat industry is that day-to-day
Doa]]ty' part? 0%9551n9 conditions appear to appreciably affect turkey meat
to“]try have bcu arly tenderness. As research efforts on sensory quality of

tur i ee? largely concerned with chicken, reliable data pertaining
sho N import relatively scarce (Nixey and Grey, 1989) .
faof‘tening aant determinant of tenderness is the exten
Stc ors reéor: regulated by the rate of post mortem glyco
(anning and ed to affect the rate of muscle glycolysis

Hlep, refrigeration procedures stand out as major influences
4 The ;;d et al., 1990).
kgc“mented]si?%irces of chilling rates on meat tenderness have been well-
reo 0 iﬁduo extremely rapid chilling and extremely slow chilling are
Onspec ively C$ht0ughen1ng in beef as a result of cold and heat shortening,
fa]t € rate 6f e risk qf occurrence of these quality aberrations depends
ThJ 0 below lglyco]YS‘S. Bendall (1972) calculated that a temperature
M]S wouq 0°C Vhen the pH is still > 6.2 results in cold shortening.

y seem to indicate that cold shortening does not occur in fast

Co) 3

a .yS]n 2
Iso ce g muscle. Yet, recent reports suggest that cold shortening may
gen ur n f . gg

¢ ast glycolysing pig muscle, although short sarcomeres are

. Y‘a]] ; :
gce arcgszzioc1ated with tough pork only in relatively slow-glycg]ysing
nevn aster (Mg1ler and Vestergaard, 1987). Turkey muscle exhibits an
(Smgrt eleSSDOSt mortem pH decline than normal pork muscle, but
forith et 51’ cold shortening has been observed in rapidly chilled turkey
e st S Oransfield, 1986; Wakefield et al., 1989).
St yro]”‘ﬁg may occur when rigor sets in at a high temperature, making
Colysing turkey muscles more prone to heat shortening than to cold

t of post mortem
lysis. Among
in turkey muscle,
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shortening.

The purpose of the present study was to assess the magnitude of cold and
heat shortening effects on physical-chemical quality traits of turkey
breast muscles with a relatively slow rate of glycolysis.

MATERIALS AND METHODS
Treatments

A model-study, consisting of two experiments on two different days, Was
conducted with a total of 28 broad-breasted white turkey toms of 19 weeks
age with a live-weight of ca. 14 kg. Carcasses having a pH >6.2 in the :
pectoralis superficialis and M. pectoralis profundus at 24 min post morﬂ
were selected at the slaughter plant. Selected carcasses were subsequel
split through the sternum, and all carcass sides were packaged in wat?r')
tight polythene bags. In each experiment, one carcass side (left or rig
of each animal was randomly assigned to one of the following treatments:
with the remaining side assigned to the other treament: 1°* experimGQF’ o
n=14 i) 3h immersion in melting ice, ii) 3h immersion in water of 16°Cs
2™ experiment, n=14 iii) 3h immersion in water of 16°C, iv) 3h immers‘%&pt
in water of 30°C. The temperature of the water baths was monitored an a
within a +1°C range. After the 3h immersion, all carcass sides were S

at 1+1°C until 24h post mortem.

Sample preparation/physical-chemical measurements

At 5 min, 30 min, 3h and 24h post mortem the muscle pH and temperature
the core of the Mm pectorales superficialis and profundus was measure
a portable pH meter (type CG 818, with glass electrode N 48A, Schott
Gerdte, Hofheim, FR Germany) and a digital thermometer (Comark Electro
Ltd, Rustington, England). = ol

At 24h post mortem (day 1) meat colour of freshly cut muscle sect1°qis
(M. pectoralis superficialis) or undissected muscle surface (M. peCtOra]e
profundus) was measured with a Minolta reflectometer. Subsequently mus¢
samples were packaged in air-tight plastic bags for measurement of driP
loss %, according to the methodology described by Honikel (1987). of
In addition samples were taken from randomly located areas in the Core]mees
the muscle for measurement of sarcomere length using the method of Koo
et al. (1986).

On day 1 (M. pectoralis superficialis) or day 3 (M. pectoralis
profundus), muscles were cooked in a water bath of 72°C until a core t al
temperature of 70°C was reached (’boil-in-the-bag’ method of Boccard eking
1981), then cooled under running tap water of ca. 10°C for 40 min. C0°
losses were assessed by reweighing muscle samples after cooking. the
Rectangular samples of 1 cm® cross-section were cut at right ang]e§ to
muscle fibre direction. Subsequently shear forces were measured using ”
draw-bench (Adamel Lhomargy, Division d’Instruments S.A. Paris, Paris:
France) equipped with a Warner Bratzler shearing device.

Data were analysed statistically with the Student t-test.

in

nics

RESULTS AND DISCUSSION

Table 1 includes the results of pH and temperature measurements in both
breast muscles. : ence’
Table 1 shows that the immersion treatment resulted in distinct différ he
in chilling rate. Generally, these produced significant differences mn
rate of glycolysis in both breast muscles. At 3.5 h post mortem this that
resulted in pH/temperature combinations in the 0 and 30°C treatments 1

are reported to induce cold and heat shortening, respectively (Bendal’
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2 and 3 inc ¢
3 include the results of measurements of physical-chemical

rates did e T
3 ngi?nd]? ﬁ?fls1gq1f1cant1y influence meat colour or percentage of
h porkgm Ub{’1n either of the muscles investigated. In similar
than tﬁsc e, drip loss percentages were found to be markedly (ca
Sith ¢ Oie observed in this study (van Laack, 1989). More recent
(Hi]]ug eydre1y1ng on the same methodology reveals even lower
ding ca " fg" et al., unpublished). This indicates a excellent
e epac1ky. of fresh turkey muscles even after long storage
thoge g?o ing losses of deep pectoral muscle were substantially
same ord superficial pectoral muscle; the latter were generally
. er of magnitude as those found in beef and pork (van Laack,

The effect of immersion at 24 mi '

e e min post mortem (p.m.) in

:a»e:-baths of 0, 16 and 30°C on pH and temperature fall in
urkey breast muscles

Experiment 1 (n=14)

Experiment 2 (n=14)

0°C 16°C 16°C 30°C
. Time H T
g P pH T pH T pif -
5 min 6.8 40.4 Rastia. 6.8 4.1 -
g.s h 6.6 38.8_ - - §4 MY - -
2.5 h 6.4 8.4 6.3 18.5° 6.2 20.2° 6.0° 30.1°
4 h 5.8 4.3 88 42 .48 3% A
5 min 6.8 41.1 - : 6.7 "81.5 - -
0.5 h 6.7 40.4 - : 6.7 AlL3 = .
3.5 h 6.6° 5.9° 6.4° 18.1° 6.3° 19.1° 6.2° 29.9°
24 h 6.0 ST s ¥ et k. 38 B B0

Fiq 0t measured.

gUres . :
With different superscript differ significantly (p<.05).
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f the ;
orce iﬁﬁ:pt‘on of the 30°C treatment of deep pectoralis muscle, shear
Iﬂents indicated significant effects of chilling
In general, the toughening effect of 0 and 30°C
Slgn1f3cant differences in sarcomere length,
hortening were probably responsible for
e tenderness of the M. pectoralis super
ol ;y Tower than in the first experimen
n in been similar this is likely the resu
animal material.

rates on
treatment
jndicating that

toughening. In
ficialis chilled at

Since experimental
1t of biological




Table 2 Physical-chemical quality traits of turkey M. pectora!ls

superficialis as affected by early post mortem immersion

chilling of split carcasses; means and standard deviations:
_—,//

iment 2 (n=14)
: Experimen 4—S#”’//

Experiment 1 (n=14)

Trait 0°C 16°C 16°C 30°C
e 3 g il 77_77’_—’//

Colour L 55.812.5 57.2+1.3 55.8+2.4 55.811-2

a 10.910.9 11.140.9 11109 12.111-7

b 6.011.5 6.310.9 6.51.1 7.211.

Drip loss (%) 0.840.2 0.940.2 0.8:0.2  1.1403

Cooking loss (%) 25.9+2.0 23.0t7.3 24.7¢2.3  25.6¢1.1
b

Sarcomere length (sm)  1.61#0.11%  1.77+0.11° 1.67:0.08" 1.5620.08

od

Shear force (N/cm?) 3.48+£1.76™  2.05:0.79° 3.22+0.75° 3.7710'39

* Figures with different superscript differ significantly (p<.05).

Table 3 Physical-chemical quality traits of turkey M. pectora]is
profundus as affected by early post mortem immersioq L ol
chilling of split carcasses; means and standard deviat10

Experiment 1 (n=14) Experiment 2 (n=14)

v _‘*’l/
Trait 0°C 16°C 16°C 30°C
Colour L 54.7+1.8 54.5¢1.4 ° 54.5:2.1  54.6:2.)
a 10.6+2.8 12.00.8 13.3+1.3 12.911-3

b 6.1£1.1 6.3t1.4 7.240.9 7.31l.

Drip loss (%) 0.8:0.2 0.840.2 0.7¢0.3  0.80.%
Cooking loss (%) 19.842.3 19.312.4 20.4+1.8 20.911-7

. 4

Sarcomere length (um) 1.730.18°"  1.82+0.06® 1.76t0.08° 1.6410.]
9

Shear force (N/cm®) 4.26+1.43° 3.4610.52° 3.02:0.87° 3.3111.0

* Figures with different superscript differ significantly (p<.05).
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‘ : : : - colysing
):T"lh|g ‘mode’ experiment, conducted with re]atlye]y ?onogl% important
defgpeMSCTes, it can be concluded that chilling rate may be

SCrinant of ness in turkey muscle Lag:

41l of tenderness in turkey muscle. _ w chilling
ing Xtremely fat chilling may result in cold shortening. iLO o7 chilfihg
oo 24 by inappropriate chilling conditions, by U”deVCdPaf‘a{ SHovbin iR
wﬁ?’(”'hv €xcessively high conveyor speeds, may lead to he :

'S - i al eff ; on tenderness. -
f lar detrimental effects on tenderne . ‘ o s those of
GJL-vnnlvninq easily occurs in fast glycolysing Ty»gles‘zgt?czsto e

S, Conca : 1y be extremely difficu 1n practic
Chipys, - “YNSequently, it may be extremel _ ons for
cmh']“” rate so as to prevent heat shortening. Theriforiéegg;;nt or by

PO1T inc t} \ < by ante-mortem

e lycolysis, e.g. by

adﬁned g rate of glycoly

Stunning procedures, must be addressed concurrently.
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