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To study the influence of post-mortem ¢ glycolysis and
dephosphorylation of high energy phosphates on Méat tenderness,

tests were made on poultry meat from eDLnoHnLlnu—trca —ed and

untreated birds, and by treating pre-rigor excised pectoralis
major muscles wlth iovkcccha1e and fluorodinitr obGNVFne, All
these treatments did not affect dephosphorylation of adenosine
triphosphate and adenosﬂn= uthO“DQDIC. and the onset of rigor

e
mortis as determined by isometric tension development. Epin-
doa r

ephrine and 1i eatments inhibited lactic acid
formation, while acetate and fluorodinitrobenzene treat-
ments caused a rapid depletion of adenosine triphisphate and
adenosine diphosphate. EpD pinephrine treatment gave more tender
-meat while iocdoacetate and fluorodinitrobenzene ceﬂ'vd toughnes
The significance of these results in post-mortem tenderization
of meat is discussed.
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INTRODUCTION

_ The importance of post-mortem glycolysis and dephosphor-
ylation of adenosine triphosphate in determining meat quality
has been shown for pouliry (deFremery and Pool, 1963), beef
(Marsh, 1854) and pork (Briskey, 1963). In poultry, glycolysis
occurring immediately before and during slaugbuvvtlg and bleeding
has also been shown to affect quality by causing a low post-
slaughter pH and toughness (Khan and Nakamura, 1970). More
recent work in our laboratory has shown that holding poultry meat
at 30-37°C during the onset of rigor mortis caused fouoknesq,
and that this toughening effect of high temperature occurre >d when
(a) the pH level of the meat dropped from a vaiue @il about jb...4" £EO
its ultlmuto value, and (b) the adenosine triphos phate content
dropped below 40% of its initial concentration (kndn, 1971). The
work has been extended to study in more detail the influence of
post-mortem glycolysis and dephosphorylation of h'gh energy
puoophate on poultly tenderness. This paper describes the

sults of preliminary experiments made on pectoralis major

42




muscles in which the formation of lactic acid and regenerati
of adenosine triphosphate were inhibited by treatment with 1
acetate or fluorodinitrobenzene OXY in which glycolysis was min-
imized by an ante-mortem epinephrine treatment.
EXPERIMENTAL

Pectoralis major muscles were obtained from male chickens
(eviscerated weight 1.5-2.0 kg), hatched and reared in the
.aboratory under similar environmental and nutritional conditions.
To obtain muscles of high post-slaughter pH (6.7-7.0), well-
Yested birds were restrained in a metal funnel during slaughter=
lng and bleeding to minimize voluntary as well as involuntary
Struggling. After slaughtering and bleeding, both pectoralis
Major muscles were excised immediately. For minimizing post-
Mortem glycolysis, an intramuscular dose of 4 mg of epinephrine/
‘g body weight was administered 16 hr. before slaughtering. For
qrresting regeneiation of adenosine triphosphate (ATP) and
leColysiS, excised breast muscle from one side was injected wif
n?Utralized iodoacetate (5 mM, 25 ml/100 g muscle), or with 2,4~
dinitrofluorobenzene (5 mM, 25 ml/100 g muscle); the other half
Was treated with physiological saline solution (25 ml/100 g
Muscle) and used as the control. The muscles were aged at 2-4°C
and analyses were carried out during the first 488 hr, post—mortem:

: The progress of dephosphorylation of high energy phos-
ﬁnates was followed by monitoring the ATP and ADP contents by
€ans of (a) differential spectroscopy (Khan and Frey, IR
phosphate analysis (Khan and Frey, 1971) and {c)s chromato-
giaphic analysis using Dowex 1-X8 (formate) column (Terasaki et
iy 1965) .

5 The progress of glycolysis was ﬁollowed hy monitoring pH
langes in the test muscle. Onset of rigor mortis was followed
USing a transducer-amplifier system to measure isometric tension
€Velopment (Khan and Frey, 1971).

- Shear force value of the cooked meat was determined using
5 t?xture press system eqguipped with a meat shear cell as de-
Cribed earlier (Khan, 1971).

RESULTS AND DISCUSSION

and £ Tyg%c;l post-mortem cbagqes in epinephrine—%odgaceta 2
ang UOEOQlnlﬁrqbenzegejtreatea muscles are shown 1n“r1g. § e
formdi- Epinephrine anq 1odgacetate t§¢a§¢ents stopped the
partipion ofclacﬁlc ;c1d‘yhlle fluoroalnltFobenzene was on%yﬂ :
prevea ly ef;ect%ve in this gegard. All tnese'treatments did not
Vént contraction during rigor as was shown both by measurement

A isometric tension development and determination of the ATP and
markgggtepts. Fluorodlnltrobgnzene and 1odoagetate treatments

. ~€dly increased the rate oI dephosphorylation of ATP and ADP,

lle epinephrine treatment had little effect.
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Effect of ante-mortem epinephrine treatment on post-mortem
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Effect of fluorodinitrobenzene on post-mortem dephos-

phorylation of adenosine triphosphate and adenosine
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fable 1. Effect of epinephrine,

iodoacetate
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fluorodinitro-
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benzene treatments on tenderness (shear force value, 48 hr.
Mortem) of poultry breast meat.
= o i Shear force Value
Treatment
(kg)
Control 2iabitas s 200
Epinephrine D= 256
Control Du B~ 2.8
Iodoacetate 4eBii=4.6
Control 260:="2 .8
Fluorodinitrobenzene 4.2 - 6.0
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Treatment of muscle tissue with fluorcdinitrchenzene and
iodoacetate caused toughness, while epinephrine treatment slightly
increased tenderness (Table 1). Of the three inhibiteors, flu
dinitrobenzene trecatment had the greatest deleteriocus effect on
tenderness. After the onset of rigor mortis, both iodoacetate and
fluorodinitrobenzene had no deleterious effect on tenderness.

The trecatments used in these tests have been known to
nhibit the three possible ways ! vhich ATP can be resynth
anaercbically from ADP in muscle. luorudinitrobenrcno sboyg
phosphorylation of ADF by phosphocrec f'ne, the main ‘source of
high energy phosphates. This phosphorylaiicn reaction has been
shown to take place very h<JLl\7 in C(Y1L7YKC -ion and enables the

muscle to keep up a high level of immediately available energy 1n
tke form cf ATP. Epsnwpuvin“ stops new high -energy phosphate
oeneratfon by minimizing glycolysis; it- does not interfere with
the other two sources of energy supply. Jodoace s the
ﬂthlrf7 possible source of ATP by 1nh,uJCLug adenyl ase
(myokina 53\1) . This enzyme acts on two molecules and can
catalyse the transfer of phosphate from one molec the

second, yielding a molecule of ATP.

In muscle,
dephosphorylation and ter
related. Results show that absenc -':312 q]ycu.,‘ pre

tjffonirj during rigor, and did not proven? *fumhncez except in
epinephrine-treated muscles. Post-mo LS causes a
net gain of three molecules of ATP for v;pn t~cacbon unit of
glycogen converted to lactic acid. ' c
mortem glycolysis by omiﬁophrﬁho Ti
toughness, ATP generation as a rest
appear to play an 1myultuub role in
Inhibition of ATP gbuv1ubxm“ 1rom 1
by iodoacetate, and inhibi ] 1
creatine by fluorodi ulbro
ﬂepnoqun(rylatiou of hi

However, the action of ibitors on bioc Llcﬂan ca.

age

matic 25 occurring during E?Cﬂ1i”‘wV)7‘"‘H7t aging

late kinase
fnf),no

a rapid

toughnes

@)
e

r‘ 4]

B i -
proteins. 18 NOC known, and anthcr tests are DALES CO
MJU“'ja e the effect of thes on ter: ess.
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