
3 : 9

!̂i2c- o? LOW VOLTAGE ELECTRIC STIMULATION 
HYDROPHILIC AXIL ORGANOLEPTIC PROPER- 

U¿3 OP BEEP

1̂ °stov. A.1 , Vhulkova, K.2, Danohev, 3.2
j-eat Packing-house, Sofia, 3ulgaria
j^Sher Institute of Pood Industry, Plovdiv, 
^ g a r i a

Oil +u —  — w " * — o ' ' --------------------
l'he hydrophilic and organoleptic properti- 
°f meat from calves was studied. Calves

SuMMa r Y

^stmortal changes in the hydration ability 
Hs ?liscle tissue are of great importance for 

Processing and an important factor for 
6i? quality of the final meat products. The 
^ e c t  of low voltage electric stimulation 
Ss

a' "Black-motley" breed, 20 months of age 
of 440 -40 kg live weights were electrical 
stimulated immediately after slaughter 

0tl u square monopolar pulses of 10 ms durati- 
tsi 14,3 Hz frequency and 90 V  amplitude. The 
tg ® °f E3 was 2 minutes. Following ES the 
a-j. t and control samples were fast chilled 
ts ~l0+-15 °C, air velocity 2-3 m/s, up to a 
®Perature of +6 °C(in depth) and stored at 

!■(. ^ O i e n t  temperature of 0 0 to 2 °C.
established that the ES performed here 

ted j0"fc increase the amount of water libera»-, 
aft during storage or during heat-processing 
t6jer the first 24 hours, while it contribu-ced
etid

tor a more intensive improvement of meat 
Hj,— srness and preservation of a better colo- 

°f muscle tissue.

^ O D U c t i o n

teat 1 m a 3°r technological properties of 
id the ability of muscle tissue to reta-
the\s own a s well as the water added during 

process, refrigeration, etc.
'he ?t cases the results from the studies on 
Pof^tfect of ES on meat juiciness did not 

st to any differences between the juiciness 
Q+f^Ulated and non-stimulated m eat’18,19). 

^hat'’?.er studies, however, some authors found 
tJle meat from electrically stimulated 

tea-t5s sides was less juicy compared to the 
The .lrom the control samples(5, 15).
4lUlatov PH levels observed after electric sti- 
ĥl>e 1011 together with the high meat tempera- 
1iUi'a^?:t'eate the possibility for certain dena- 
Sivgg1®11 of the sarcoplasmic proteins that

meat with reduced water-holding ca- 
some swine breeds(7). Regardless 

tydjM c?hditions, ES does not increase the 
^Pid -  ic Properties of m e a t (4, 18). The
f G a n g e s  that happen within the muscles 
H o  j ® eat are supposed to increase the osmo- 
®qui^t®ssure in the intracellular space, thus 
City'1 “fating the reduced water-holding capa-C y  ------- 0  - » - w  -  -------- -----  --------

ttiscular proteins(6).
to Honikel et al.(10) the slight

of the water-holding capacity is 
't-i-g hue to pH drop, regardless the tempera- 

is not directly influenced by the 
!0' mo tions durinS ES or development of ri- 

rtis . These conclusions contradict the 
^ r statement of H a m m (10), namely that 

ea,PaC:i ®rease from the overall water-holding 
aSi>iod ^ °- muscl e tissue in the postmortal 
K°tho results from the ATP amount drop. In 

ar sttidy Honikel et al. (12) establish 
equally A 2/3 decrease from the overall

water-holding capacity of cured meat is due 
to the development of rigor mortis, and 1/3 
is due to pH drop.
The studies of the effect of ES on the organo- 
lepticproperties of meat also suffer certain 
variance. Many authors do not find significant 
differences between the juiciness of stimula
ted and non-stimulated m e a t (9, 14). Still in 
other studies the same authors state that E3 
lessens meat juiciness (5, 15). Similar are 
the positions with respect to flavour and pa- 
latability of ES m e a t . Some authors point out 
that flavour and taste values improve after 
ES by approximately 10 $,(16, 17), while 
others do not find any difference between sti
mulated and non-stimulated m e a t (9, 18). As 
far as meat tenderness and colour are concer
ned, the prevailing opinions support the fa
vourable influence of ES on these characteris
t i c s ^ ,  6, 13, 14, 20, 2 1 ).
All this gives good reason to carry out the 
investigation with the aim of establishing 
the effect of the chosen regime of electric 
stimulation on the hydrophilic and organolep
tic properties of stimulated m e a t .

MATERIAIS AND METHODS

For the purpose of the present study we used 
calves of the "Black-motley" cattle breed, of 
about 20 months of age and 440-40 kg live 
weights. Immediately after slaughter and di
semboweling the animal carcasses were longitu
dinally cut into two sides, and the left ones 
were electrically stimulated 10 minutes post 
mortem with square monopolar pulses of 10 ms 
duration, 14,3 Hz frequency and 90 V ampli

tude, for 2 minutes. Following ES test samples 
and controls were fast chilled at -10+-15 °C 
and air velocity of 2-3 m/s up to a depth tem
perature of +6 °C, then were stored at an am
bient temperature of 0++2 °C.
The effect of ES on the hydrophilic properties 
of muscle tissue was determined by establis
hing the drip losses during storage and heat- 
processing. The organoleptic assessment of the 
effect of ES on the organoleptic properties of 
meat was performed by a nine-member taste pa»-, 
nel on M. longissimus dorsi samples, stored 
at +2 °C for 7 days. Organoleptic assessment 
included the fillowing characteristics: colour, 
tenderness, juiciness, taste and general ac
ceptability, according to an eleven-grade sca
le. The marks are between + 5 (rather good), 0 
(neither good, nor bad) and -5(rather undesi
rable) .
The test results thus obtained were processed 
according to the variance statistical analy- 
sis(1, 2, 3).

RESULTS AND DISCUSSION

The results received from the study
on the effect of ES on the hydrophilic pro

perties of muscle tissue are given in Tables 
1 and 2. Drip losses in M. longissimus dorsi 
were determined on the 3rd, 7th, 10th and 
14th day after vacuum package storage at 
0+4 °C(Table 1), and after heat-processing on 
the 1st, 2nd and 7th day(Table 2).
During the whole period of storage at 0 °C no 
reliable differences in the drip losses bet
ween stimulated and non-stimulated samples 
were established.
The electric stimulation of meat used here 
causes an intensive contraction of the muscle 
fibres and a rapid degradation of the energy 
carrying substances. This results in a sharp
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d r o p  of p H  levels c o m pared to the noil-stimula
ted samples, and in a m o r e  i n t ensive fo r m a t i o n 
of the a c t o m y o s i n  complex.

T ab le  1. E f f e c t  o f  ES on the  h y d r o p h i l ic  p r p e r t ie s  o f
M. lo n g is s im u s d o r s i  a f t e r s to rag e O II t—

• 
V/

l

T y p e  o f
1̂ 3. S3 lo s s e s  a t s t o r a g e (* )

3 d 7 d 10 d 14 ds a m p le

N o n - s t im u - 0 , 7 - 0 , 1 1 , 1 - 0 , 4  1 , 3 - 0 , 3 1 , 4 - 0 , 3
l a t  ed
S t im u la t e d 0 , 9 - 0 , 2 rv> ¿

+

1 
-*■ »4 - 0 , 2 1 ,6 ± 0 ,5

Under these conditions the water-holding capa
city of the muscle tissue is reduced during 
the first hours after meat production(Table 2)

T ab le  2 . E f f e c t  o f  ES on the  h y d r o p h i l ic  p r o p e r t ie s  o f 
M. lo n g is s im u s  d o r s i a f t e r  h e a t-p ro ce s s in g
(n=19)

Type of Mass losses at heat-
( * )

processing,

sample 3 d 7 d 10 d 14 d
Non-stimu- 24,,7-2,8 27,9-1, 9 21,1-1 ,4 18,9-1,8
lated
Stimulated 32,,3-3,1 22,6-2, 3 18,5-1 ,8 16,7-1,5

The reduced hydrophilic properties of ES meat 
found after heat-processing 1k after meat pro
duction improves rapidly and on the first day 
already the losses are considerably smaller 
compared to the non-stimulated meat. The more 
intensive performance of the autolytic proces
ses in the muscle tissue after ES causes con
siderable accumulation of the autolysis pro
ducts, relaxation of the muscle fibres after 
the first day and significant improvement of 
its hydration capacity. The hydration impro
vement achieved on the 2nd day with ES samples 
is the same as the one achieved on the 7th day 
with non-stimulated samples.
The results thus obtained evoke the conclu
sion that ES does not increase the amount of 
water liberated during storage at lower posi
tive temperatures, as well as during heatpro
cessing performed one day after meat produc
tion.
The organoleptic assessment made on the 1st 
and 7th day after meat production (Table 3) 
indicates that ES samples receive reliably 
higher values for general acceptability on 
the first day. This advantage derives from 
almost all characteristics-primarily from 
differences in tenderness and colour, and, 
to a less degree, from differences in juici
ness and taste. At sensory evaluation on the 
7th day after meat production RSsamples recei
ve also higher total value that is obviously 
due to the more tender ultrastructure and the 
fresher colour of the muscle tissue.
She results obtained give reason to conclude 
that the low amplitude electric current used 
here for stimulation contributes for the more 
intensive improvement of the structural-mecha
nical properties of muscle tissue and preser
vation of a better colour.
Taking into account also the fact that this 
technological process is easily adaptable to 
the conventional technological lines in the 
meat producing factories, it is expedient to 
be introduced in industrial practice.

T a b l e  3. Effect of ES on the organoiepti®
perties of the m u s c u l a r  tissue, ®‘ ■*$
of calves

Tyne of 
sample Time

O r g a n o l entic Drooerti
ten- jui

co lour d e r -  ci- 
ness ness

taste
geb«;,
acce-')

N o n - s t i -  1 d 
mula t e d

+2,1
-0,3

+2,4
-0,09

+°,5
-0,03

,0,2
-c,01 tO ji'

S t i m u 
lated

+3,9
-0,5

+3* 4
-0,7

+0,9
-C i ,0 2 -0,01

1,;

N o n - s t i -  7 d 
m u l a t e d

+1,9 
-0,4

3  » 4 -0,2
+2,4
¿0,7

+1,410,6
1,1

¿ 0 ^
Sti m u 
lated

+2,7
-0,5

+3,6
¿0,3

+2,7
¿0,3

+1,9
¿0,4

2,i

3 ^ '
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