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sample was immediately stored at 15°C. Six other samples were first maintained at 30°C for periods from 90 min to 24h 
' Rafter , .at 15 C. The day after slaughter, there was a decrease in muscle fibre strength when the duration of the period at 30°C'"t;

AT>0 n OF HIGH TEMPERATURE P R E  R IG O R  PERIODS : EFFECT ON AGEING
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d °rs i, S em im em b ra n osu s  and T ricep s b ra ch ii muscles from old cows were removed lh - lh30 after slaughter. For each

*seuntil a
aeff.

certain limit.This limit varied between muscles and animals. Increasing the period at 30°C from that limit to 24 hours

Vr
ect

redui
V o n

whereas meat continue to age when it was stored several days at 2”C. The inability, for longer periods at 30°C, to give a 
Ct'0n of sample resistance the day after slaughter, reveals the rapid inactivation of one of the systems responsible for 

This inactivation was not closely linked to pH.

A c t io n

V  i, aI a sensitive period to influence ageing as meat is at high temperature and the amounts of enzymes involved in
L n are still high (DRANSFIELD e t  a l., 1992b, GEESINK e t  a l., 1992). Early post mortem temperatures are known to

aSein
■ I,,

ein£ (LOCHNER e t  a l  1980, MARSH e t  a l., 1981) Also short periods at 30°C applied at different times during ngor

Of
8state

Produce great reduction of muscle fibre strength the day after slaughter (VERNAZ and LEPETIT, 1992). The
ât study was to establish the dépendance between the time during which p r e  r ig o r  meat is maintained at 30°C and the 

meat p o s t  rigor.

\
a n d  m e t h o d s

'Sr

%

d °rsi (LD) and S em im em b ra n osu s  (SM) muscles from six old cows and T ricep s b ra ch ii C a p u t L on gu m  (TB) muscles 
* c°ws were used. Muscles were removed lh-lh30 post mortem. In each muscle from half carcass seven parts (= 400 g) 
Vacuum packed. They were used for measurements the days after slaughter (D l) and after ageing at 2°C during 9 days

V a is )

and

six
' Sani

or 15 days (D15, two animals). One part of the muscles was immediately put in a water bath at 15°C (sample 
other parts were first maintained at 30°C for periods from 90 min. to 24 hours and thereafter at 15°C.

Pies (= ioo  g) o f each muscle underwent the same treatment in open bags and were used for pH determinations on the
•er.

. '-»au m n n ils.
,  g state

eSsj ° f  raw meat was determined in compression. Meat samples (L = 1.5 cm, w = 1 cm, h = 1 cm) were submitted to a 20
ton ;l?-1,̂  at a 10 Hz frequency with the S.A.T.A. sinusoidal compressive device (SALE e t  a l., 1984). The samples were tested

S js *na* configuration of the test (strain applied perpendicular to muscle fibres, free strain in the direction of muscle fibres) 
'V the C°nf,c

isda-

tguration needed for the determination o f myofibrillar resistance (LEPETIT and SALE, 1984, 1985). Mean values 
stress were obtained from 10-12 determinations. Measurements were made the day after slaughter and after 9 days

Vs of ageing at 2°C

38th ICoMST Clermont-Ferrand France 1992 379



nH measurements :
The pH was determined with one gram of meat ground in 10 ml of iodoacetate 5mM. Measurements were made with an elec'1'

Ingold attached to a pHmeter Schott CG837. The pH determinations were made since 3h p o s t  m o rtem  until about 
every lh30.

lg hours ab»“1

Protein dénaturation ;
The dénaturation of proteins was determined by the test of HART (1962) which measure the dénaturation of sarcop 
The DO value is related to protein dénaturation: the lower the DO value, the higher the dénaturation of proteins.

ilasmin P1,rot«in

RESULTS

Mechanical strength :
The day after slaughter the resistance of samples was greatest for treatments T15 or samples maintained 90 mini at 30°c There'

th ofttl6 ̂first rapid decrease o f resistance when the length o f the period at 30°C increased (Fig. 1). Then increasing the RnS  ̂ ^
30°C until 24 h produced no more effect. A limit time after which the resistance does not decrease and a ft)111

ml to |corresponds to the level of stress reached were determined graphically. The limit time varied largely from one anim  ̂ ^  (ii1'1
= 480 min.) and for TB muscle (500-800 ^its mean value was lower for LD muscle (= 420 min.) than for SM muscle (=

j,l/ctn"
level also varied greatly between animals but its mean value was similar for LD (= 14 N/cm2) and for SM (~

,Lpmuch higher for TB (= 20 N/cm2). The resistance of muscle fibres continues to decrease after D1 whatever t treat«1'ent ‘

length o f storage (9 days or 15 days). After ageing (9 or 15 days) there was a small increase of resistance 
period at 30’C.

with the dura1tioo <■

nH measurements :
From the pH-time graphs (fig. 2) the pH values corresponding to the limit time defined above were determined gfaP

values * e

aiiy>lth cally 4 '1

inacuracy in the determination of the pH at limit time has to be taken into account, this pH varies largely as its 
5.3-6.5 for LD, 5.3-6 .6  for SM and 5.2-5 .6  for TB.

Proteins dénaturation :
The increase in protein dénaturation with the duration of the period at 30°C was more or less rapid depending on the mus<

animal (Fig. 3). Although after ageing the dénaturation was higher than at D1 in both case the dénaturation 
duration of the period at 3CTC increases.

incre:aseS

DISCUSSION - CONCLUSION

er*eP * * * /When p r e  r ig o r  muscles were maintained at 30°C for periods shorter than a certain period limit, then the longer f»
■ a limit there W utffthe resistance of samples measured the day after slaughter. For periods at 30°C longer than a period n acF1

t,0°C  durin® P /decrease in sample resistance the day after slaughter. For LD and SM samples which were maintained at 3 $1
aken PtaCCor longer than the period limit the major part of the decrease in resistance during ageing had already largely t
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D u ra tio n  o f  the p e rio d  at 30 °C  (m in .)

■ Days 1 
• Days 9

, y  

y
2 «  480 720 960 1200 1440 1680

^ “ ra tion  o f  the D eriod  at 3U°C f in in . l

■ Days 1 

•  Days 9

Figure 1: Raw meat strengtli measured at 20%
compression the day after slaughter (D l)  
and after ageing (D 9 or D15) :effect of 
a pre rigor period at 30 C before storage 
at 15°C .

Figure 2: Evolution of pH witli time for the 
different treatements.

\ /

/
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----------------------------------------------
Muscle Triceps Rrachii Capul Longiini

* Days 1 

D Days 15

>»» 36(1 540 720 900

— I-------1-------1
1080 1260 1440V

a t' ° n o f  th e  p e r io d  a t 3 0 °C  (m in )

Figure 3: Protein dénaturation : Test of Hart : 
DC) values measured the day after 

slaughter ( D I ) and after ageing ( D 15): 
effect of a pre rigor period at 30°C  
before storage at I5°C.
The lower the DO the higher 
the dénaturation.
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slaughter. Their resistance were about 14-15 N/cm2 whereas fully age meat give values between 8-10 N/cm2 (LEPETI
■ fu lly

. „ ¿ A

1985). In contrast, TB samples maintained at 30°C for periods equal or longer than the period limit are far from their
:ri0d,C°ntl

dur^'K
Alth01

of the period at 30°C beyond a limit period, reveals the rapid inactivation at 30”C of a system responsible for tenderizati 
pH has certainly a role in inactivation, this phenomenon is not closely linked to pH, as the limit period correspond

For the three muscles (LD, SM and TB) all samples, even those maintained at 30°C for periods longer than the limit p®  ̂ ^
to age when they were stored 9 or 15 days at 2°C. The inability to increase ageing the day after slaughter, by increasing

toP «v # K

varying greatly. Protein dénaturation must be taken into account to explain this inactivation . Also enzyme au to ly sis
field ̂

considered to explain the decrease of proteolitic activity during storage (DRANSFIELD 1992c). It was shown (DRAH
1992a) that the extend of ageing decreased when the temperature of storage increased. The results obtained in the pm
that this decrease depends on the duration of storage at a given temperature. Indeed the resistance after agieng (D9 or 
sligtly and almost linearly with the duration of the p r e  r ig o r  period at 30°C.

D l5)incr£
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