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ABSTRACT 

Ten standard grade steers were used to determine the 
effect of low voltage electrical\stirnulation and storage 
treatrnents on water holding capacity (WHC), ernutsifying 
capacity (EC) and ernulsion stability (ES) of beef used for 
ernulsion' type products. 
Five anirnals were slaughtered and the carcadses irnrne- 
diately stirnulated and five were not stirnulated and served 
as control. Fresh (3 d. O°C) and frozen (60 d, - 16°C) beef 
trirnmings frorn stirnulated and nonstirnulated carcasses 
were used to determine WHC, EC and ES of the rneat 
protein. 
Low voltage stimulation effectively lowered the pH values 
of the stirnulated sides when cornpared to control sides, 
and a low pH (5.9) high temperature (35OC) conditions 
were created. However, the ultirnate pH value was not 
affected. Emulsifying capacites water holding capacities 
and ernulsion stability were not affected by stirnulation 
treatments, but by storage condition. Fresh rneat gave 
higher emulsion stability. 

RESUMEN 

Diez novillos fueron utilizados para determinar e l  efecto 
que ¡a estimulación eléctrica a bajo voltaje (75V) y la 
temperatura de almacenamiento tienen sobre las propie- 
dades funcionales de las proteínas de las carnes, tales 
como capacidad de retención de agua, capacidad de 
emulsificar grasa y de estabilizar emulsiones carnicas. 
Cinco animales fueron sacrificados e inmediatamente 
estimulados. Los otros cinco no se estimularon sirviendo 
de control. Tanto las carnes estimuladas como las no 
estimuladas se dividieron en dos porciones, una se 
almacenó a temperatura de refrigeración (O°C) durante 3 
días, y la otra se congeló (- 16OC) durante 60 días. Los 

resultados indicaron que la estimulación eléctrica a bajo 
voltaje es efectiva para bajar e l  pH de las carnes durante 
las primeras horas postmortem, pero no afecta el pH  final. 
A pesar de que se creó una situación de bajo pH (5.9)y 
relativamente alta temperatura (35OC) esto no afectó las 
propiedades funcionales de las proteínas de las carnes. 
Se observó que la temperatura de almacenamiento afecta 
estas propiedades. Las proteínas de las carnes refrigera- 
das mostraron mayor capacidad de emulsificación 
cuando se compararon con las carnes congeladas. 

The stability -of rneat emulsion depends on factors 
such as meat proteins1l0~, type and amount of fatll2' and 
the processing techno l~gy [~ l l .  Two irnportant properties of 
the meat protein which are highly related with the stability 
of the emulsion are water holding capacity and emulsifying 
capacity. Since the rnajority of the water in meat is present 
within the myofibril in the spaces between the thick and 
thin filaments, it therefore seems very likely that changes 
in the water holding capacity of meat are caused by 
changes in the interfilarnent spacing. Factors such as 
rnuscle pH, salt concentration and storage condition have 
been indentified as responsible for causing changes in [he 
interfilarnent spa~ingIg,'~.l61. 

Presently, electrical stimulation is widely used in. the 
beef industry to increase tenderness. Electrical stimula- 
tion of a carcass irnrnediately after slaughter stimulates 
the rnuscle to contract an'd accelerates the postmortem 
glycolysis rate, exhausting the energy source and resul- 
ting in rapid pH d e ~ l i n e i ~ . ~ . 6 . l ~ I .  The-rapid drop in muscle 
pH while rnuscle ternperature remains near body tempera- 
ture is believed to have a detrimental effect on the ability of 
the protein to stabilize a meat emulsion. 

High voltage electrical stimulation involves direct 
depolarization of muscle membranes and can be applied 










