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ﬂaYQd,v.W},t“e onset of rigor mortis and the ageing time 1n
and gg VL§}1‘JQQ systems was studied. Two voltages were tested: 45
fachj ﬁ) hejp“ values of the L. dorsi, Semitendinosus and Triceps
TmtrUmenstieS.were measured at 1, 2 and 8 hours post mortem.
ma?hine .fa{ evaluation of texture was carried out with an Instron
after 3 and 5 days of storage for treated samples and 7
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He ) oy, vofstL01Q' Measured pH values showed the effectiveness of
“loweq age treatments applied. Statistical analysis of results
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Stter 3rf§f_°ampies stimulated at 85 V reached a degree of ageing
afte, 1S fqulvaient to that reached by samples stimulated at 45

" AYs and non-stimulated samples after 7 days of storage.
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Jmugh tpt rather slowly in many industrial slaughterhouses. Even
;r umSii»;b risk of cold-shortening is practically nil under these
; efnati?be : stimulation remains an interesting
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EmDIQYQge¥“9 ‘1s perhaps the most widely tenderization method
Ir as l}n the meat industry. Ageing periods used vary widely,
2?5 me Cégtle as one week to as much as one month (Sawell, 1981).

C. an slaughterhouses, prime beef is aged for 7 days at O
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igs), ofs can be accelerated by combining electrical stimulation

T boning and temperature conditioning, a system now

nl . :
ang ¥ used in the production of tender beef (George, 1980; Will
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. ®Sing, 1987).
8 er
wgme 0 m%fe' the very slow chilling schedules freguently use@ in
th iUr older slaughterhouses couli be conveniently combined
L°w N order to increase the tenderness of the beef produced.
8t,. Volt , '
i;rlngensge ES is a very attractive alternative, since its 1e§s
Styestmenu safety requirements represent a substantial cut in
ma““ atoL costs (Taylor, 1981). A low voltage electrical
qufactur me?t%ng national safety standards has been designed and
® Nat. red jointly by the Food Industry Research Institute and

The Nal Scientific Research Center of Cuba.
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MATERIALS AND M of 104 first grade bulls WEL
slaughte To B | L. Piid n )f the Food Industry R!"Sealc

Institute. O1 21N ) Wer:t rically stimulated: 26 at 45 v fOf
70 3 and 4 A 5 S " I'hne othe 52 remained as non
st i1lated contro 1a P ed within 3 minutes of StiCking

The nostril-recta syst was selected for positionind the

odes 11 Al l carcasses were very SIOWIY
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The pH values of L.

Triceps brachii (TB) were m
mortem.
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leboned and LD, ST and

the ageing period, c ¢
g g k mexture
using an Instron 1

es removed for texture

Machine with a Warner

ven Fo

o1 nuscle was roasted in a microwave ©O
- -EMmp ¢ re : . Cylindrical core samples 2,54 C?rw
diameter were obtainec rom each muscle and tested in an IDS
machine wit Wa 3 hear cell
Cooking losse 2 1 als / ted
: , : out
Statistical analysis of data (analysis of variance) was Carfled
using > SPSS/E ySt (SPSS, 1987)
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'S AND DISCUSSION: Figures 1 - 3 show the post’mor

- l
volution of the pH of the meat for each treatment.
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In all cases the rate of pH fall in the muscles from ES sides plé
higher than that of NS controls. Differences were more remarl oﬁﬁ
the higher the voltage used, in agreement with previous rep
(Fabiansson, 1984; Taylor 1988).
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The biochemical causes of this phenomenon are well known (Dut

1981).
for

Table 1 shows the results of maximum shear force measuremeﬁtsveﬂ
the three different muscles. The effect of ageing time 15
evident.
Shear force values were significantly lower (P<0,05) for ES S ¥
than for controls. This has been reported to be due to a num 65565
factors, among others: the acceleration of ageing proC)and
(Sawell, 1981); certain types of enzymic action (Datson, 1980
changes in the thermal stability of collagen (Judge, 1981) -

)
: . cuf
Table 1 also shows that even though some tenderization o
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e§¥:en the third and fifth day of ageing for sampl?s ES at 454V,
r -ls Practically no further imprevement dur%ng tng same period

afte:dmples treated at 85 V, which reach their qltlwate values

end inx 3 days ageing. The observed increase 1nvtne rate of
€rization is in agrement with Smith (1980), Powell (1980) and

®lansson (1985),

imj : 7 |
- alar Sbear force values were obtained for ES-85 V samples after
Y ageing than for ES-45 V samples after 5-day ageing.

NOs' S sl
(Tabignltlcant differences in cooking losses were found in any case
1984 € 2) as previously reported in the literature (Fabianson,

' Taylor, 1988).

CoNe
t LUSIONS: The pH values measured showed the effectiveness of

he

Showezw‘VOltage treatments applied. Statistical analysis of resu%ts
after hat samples stimulated at 85 V reached a degree of ageing
S days equivalent to that of samples stimulated at 45 V after

a .
¥S ang non-stimulated samples after seven days storage.
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® 1 Evaluation of hardness of different muscles (kg).

\ e
Y e = ey = e
Treatments
Mlls R eer s e T 2
¢
& aging time 45 v 85 Vv N.S. S.E
s o 3 days 12.5 am| 8.3 an|15.8 ao
P 5 days 8.3 bm| 8.1 am|{l4.8abm| % 1.08
\\\\\\\\““‘ 7 days - o4 lz;?ﬁﬂwﬂ<#m_“_#
Sem' : 3 days 5.8 am 5.9 am| 6.6 an
‘tendinosus(s days 5.8 am| 5.5 am| 6.7 an| * 0.22
o S 7 days - - 5.3 b |
* B o 3 days 7.4 am 5.7 an| 7.7 am
fachij 5 days 6.5 bm| 5.8 an| 6.8 bm| * 0.33
g 7 days % - .35
-~ R et & Y J

i s 2 — :
gign values in a column without letter in common differ at
05 (Duncan's multiple range test).

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

per ;. B ot I ) 7908
; Treatments
‘ N
| po ? ' ! ' .
| Muscle aging time i 45 V i 85 V N.S. S B
e i FE— ,:, 1 s e
| 3 days | 33.2 am| 30.1 an|33.1 am
|L. dorsi |5 days | 29.0 bm| 34.6 bn|31.9 bo| * 1.33
7 days j - 5 < 23,3 a :
3 days 28.2 { s 29.5
| Semitendinosus|5 days mar.e | 31.5 30.6 + 1.41
; 7 days o | = 30.1 |
| 3 days HB0:0: T oket0shomi b0+
|T. Brachii |5 days 32 .4 Haltedbed io B32el t 1 Pk
| | 7 days - i - 3450
b = S 2 atat fx N o il : ¢
a,b,cMean values in a column without letter in common differ %
P<0,05 (Duncan's multiple range test).
105
m,n,oMean values in a row without letter in common differ at Py
(Duncan's multiple range test).
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Figure 2 pH behaviour vs post-mortem time
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Figure 3 pH behaviour vs past-mortem time
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