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CatcaUMi4ARY: The effect of low voltage stimulation of beef 
delay^ es on the onset of rigor mortis and the ageing time in 
and 85 billing systems was studied. Two voltages were tested: 45 
btachii ‘ The PH values of the L. dorsi, Semitendinosus and Triceps 
Instfu1 muscles were measured at 1, 2 and 8 hours post mortem.
IT'achiI n̂enta1' evaluation of texture was carried out with an Instron 
'lays <=e a^ er 3 and 5 days of storage for treated samples and 7 
the l0°r Controls. Measured pH values showed the effectiveness of 
showedW 'f°^age treatments applied. Statistical analysis of results 
a£tei- , tl*at samples stimulated at 85 V reached a degree of ageing 
y afte,5 ^ays equivalent to that reached by samples stimulated at 45 

r 5 days and non-stimulated samples after 7 days of storage.
CatlrieriCTl0R" In CuBa > the refrigeration of beef carcasses is 
though f?u  ̂ rather slowly in many industrial slaughterhouses. Even 
citcnm ,'“e rlsk of cold-shortening is practically nil under these 
alternS^ances , electrical stimulation remains an interesting 
aCcelfi!? iLVe as regards the improvement of quality through

rated ageing.M*att’tpl oy9 is perhaps the most widely tenderization method
® in the meat industry. Ageing periods used vary widely, 

soml ^ittle as one week to as much as one month (Sawell, 1981). 
2 Cuban slaughterhouses, prime beef is aged for 7 days at 0
The

°^ess can be accelerated by combining electrical stimulation 
C°li'nioni 0t Zoning and temperature conditioning, a system now 

p»_^.Used in the production of tender beef (George, 1980, Wi eesing, 1987).
V t h eâ e the very slow chilling schedules frequently used in
lth 0ut older slaughterhouses coul 1 be conveniently combine 

1n order to increase the tenderness of the beef produce .K  Vq
ES i-s a very attractive alternative, since its less 

Saiety requirements represent a substantial cut in 
itin»Ula?nt costs (Taylor, 1981). A low voltage electrical

meeting national safety standards has been designed and 
Nat.Ured jointly by the Food Industry Research Institute ana 

°nal Scientific Research Center of Cuba.
Uh^a9&Sj?nt. study was conducted to assess the effectiveness of low 
5p«r ® in improving the tenderness of slowly refrigerated bee , 
*u9ht«T?Itions similar to those encountered in some of our older

ernouses.
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MATERIALS AND METHODS: A total of 104 first grade bulls 
slaughtered in the Meat Pilot Plant of the Food Industry Reseat 
Institute. Of them, 52 were electrically stimulated: 26 at 45 V 
90 s and 26 at 85 V for 60 s. The other 52 remained as n° 
stimulated controls. ES was applied within 3 minutes of sticking
The nostri1-rectal system was 
electrodes in this experiment, 
cooled in air at 16’C for 8 hours 
at 0 “- 2 °C.

theselected for positioning ^ 
All carcasses were very s*0 
and then transferred to a cham

Ageing periods of 3 and 5 days were tried for ES carcasses and up 
to 7 days for the non-stimulated (NS).
The pH values of L. dorsi muscle (LD), Semitendinosus (ST) 
Triceps brachii (TB), were measured at 1, 2 and 8 hours PoS
mortem.
After the ageing period, carcasses were deboned and LD, ST an^ufe 
muscles removed for texture evaluation, using an Instron TeX 
Machine with a Warner-Brazt1er shear cell.
For this evaluation each muscle was roasted in a 
a core temperature of 80"C. Cylindrical core samples 
diameter were obtained from each muscle and tested in 
machine with a Warner-Bratz1er shear cell.

t omicrowave ov® • „
2 54 cm instr**an

Cooking losses were also evaluated.
Statistical analysis of data (analysis of 
using the SPSS/PC+ system (SPSS, 1987).

variance) was carried out

RESULTS AND 
evolution of

DISCUSSION: Figures 1 -
the pH of the meat for each

3 show the 
treatment.

post-m°rtefl

In all cases the rate of pH fall 
higher than that of NS controls, 
the higher the voltage used, in 
(Fabiansson, 1984; Taylor 1988).

in the muscles from ES s -̂̂ efa 
Differences were more remark
agreement with previous reP°

W3S
b l e
i t *

The biochemical 
1981).

causes of this phenomenon are well known (DutSofl'

fo*
the three *- ’ ‘ ’
evident.

ES samP1̂
numl°l$5e$among others: the acceleration of ageing pr°° 

1981); certain types of enzymic action (Datson, 19801 
changes in the thermal stability of collagen (Judge, 1981)*

Table 1 shows the results of maximum shear force measurement3 
different muscles. The effect of ageing time is

Shear force values were significantly lower (P<0,05) for 
than for controls. This has been reported to be due to a 
factors,
(Sawel1,

Table 1 also shows that even though some tenderi zation
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^tween the the third and fifth day of ageing for samples ES at 45 V
f0r ls Practically no further improvement during the same period 
af(. samples treated at 85 V, which reach their ultimate valuesafter 
tend the rate ofonlY 3 days ageing. The observed increase in 
Pah<eri2ation in agrement with Smith (1980), Powell (1980) andQD1ansson (1985)
^ilar ''day shear force values were obtained for ES-85 V samples after 

a9eing than for ES-45 V samples after 5-day ageing.
N o(Tâ j9niticant differences 

^  ̂) a1984; Tayl or previously 
1988).

in cooking losses were found in any case 
reported in the literature (Fabianson,

Conclh,the l IONS: The pH values measured showed the effectiveness of 
showedTVo*fcage treatments applied. Statistical analysis of results 
after samples stimulated at 85 V reached a degree of ageing
5 (ja days equivalent to that of samples stimulated at 45 V after 

and non-stimulated samples after seven days storage.

Tab!
i Evaluation of hardness of different muscles (kg).

^ S c U ^
Treatments

aging time 45 V 85 V N.S. S.E.

t - a o r s l 3 days 12.5 am 8.3 an 15.8 ao ± 1.085 days 
7 days

8.3 bm 8.1 am 14.8abm 
12.0 b

^ t e n d i n o s u s
3 days 5.8 am 5.9 am 6.6 an ± 0.225 days 
7 days

5.8 am 5.5 am 6.7 an 
5.3 b

Bfachii
a w " ~ " —---------

3 days 7.4 am 5.7 an 7.7 am ± 0.335 days 
7 days

6.5 bm 5.8 an 6.8 bm 
7.1 b

d . ” values in a column without letter in common differ al

values in a row without letter in common differ at P<0,05(Duncan's multiple range test).
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Table 2 Average cooking loss values for tested muscles (%)

Muscle aging time
Treatments

45 V 85 V N.S. S.E.

L. dorsi
3 days 
5 days 
7 days

33.2 am 
29.0 bm

30.1 an 
34.6 bn

33.1 am 
31.9 bo 
33.3 a

± 1.53

3 days 28.2 31.7 29.5
Semi tendinosus 5 days 27.8 31.5 30.6 ± 1.4A

7 days — 30.7 ____-
3 days 30.0 30.4 30.3

T. Brachii 5 days 32.4 34.0 32.5 ± 1.
7 days 34.1

d , JJ / ncau valuta -*•** « ~ ~    "■*   -----  -
P<0,05 (Duncan's multiple range test).

m,n,oMean values in a row without letter in common differ 
(Duncan's multiple range test).

at P<0.05
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