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EFFECTS OF ELECTRICAL STIMULATION ON HOT BONED CHICKEN BREAST (P.M AJOR) TEN D ERN ESS
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INTR OD U CTIO N

The production of boned b reast m eat has increased dramatically in B razil in the last years. In this situation processing 
techniques that could shorten processing time, like hot boning, are o f  interest. However, it is reported that hot boning 
has an adverse effect on m eat tenderness, increasing m eat shear values (Lyon el al., 1985). O ne possible way o f  
minimising this problem is to com bine hot boning with electrical stimulation. M ost o f  the research on th is subject has 
been carried out with red m eats (Pearson and Dutson, 1985). The purpose o f  the electrical stimulation is to  accelerate 
post-m ortem  biochemical changes increasing the tenderization o f  m eat during cold storage by preventing cold 
shortening. The tenderizing m echanism  is not clear yet although som e theories, founded on experim ents, suggest that 
electrical stimulation causes physical rupture o f  m uscle fibres and increases in the proteolytic activity o f  endogenous 
enzymes (Thom pson et al., 1987).

Poultry differ from other m eat species because their m uscle enters rigor rapidly. Chicken breast m uscles enter rigor 
w ithin 60 minutes post-m ortem  while leg m uscles take 30 m inutes (Kijowski et al., 1982).

R esearch  on electrical stimulation o f  poultry m eat is less volumous. Som e w ork com pares high and low  voltage 
stimulation (Thom pson et al., 1987) or the effects on meat tenderness o f  hot boning and tim e o f stim ulation (Hamm, 
1981; 1982). Maki and Froning( 1987) used high voltage (880V , 340m A ) over a period o f  36s and observed im proved 
tenderness o f turkey meat. Jenson et al. (1979) used high voltage (800V ) and could not observe a clear im provem ent 
o f meat tenderness. Thompson et <a/. (1987) evaluated the effects o f  low  voltage (45 V) and high voltage (240, 530 and 
820V ) over different tim es o f  stimuli on chicken breast m eat tenderness. Low voltage decreased shear values o f  hot 
boned breast meat but high voltage (820V ) only significantly decreased shear values o f  conventionally deboned breast 
m eat Using electrical stimulation o f  100 V, Froning and U ijttenboogaart(l 988) observed increased tenderness o f  breast 
m uscle deboned at 120 and 240  m inutes after stimulation.

The objective o f this work was to determine the effects o f  low voltage electrical stimulation using different voltages on 
tenderness o f hot boned and conventionally boned chicken breast meat.

m a t e r i a l s  a n d  m e t h o d s

Ten chickens, with weights in the range o f 2.2 to 2.5kg w ere selected at random  from a population o f 45 day old Cobb 
strain and used for each stimulation voltage. All chickens w ere stunned w ith a voltage o f  40V  for 11s (30-50m A ). After 
a 90s bleeding period, which w as normally finished after five m inutes, the carcasses w ere subjected to  pulsed electrical 
stimulation (2s on; Is  off) at the voltages o f  45, 80 and 100V using an EEB V A  low voltage electrical stim ulator from  
Jarvis do Brasil. The pulses w ere com pleted after 30s for both treatm ents o f  deboning (hot and conventionally).

After scalding and picking, five carcasses w ere suspended from  a shackle by the neck and the breast fillet (pectoralis 
superftcialis) was removed by severing the hum eral scapular jo in ts and stripping the m eat from  the carcass by pulling 
downward on the wings. The fillets w ith the w ings attached w ere chilled first at 21 ° C for 15 m inutes and then at 3 ° C 
for 30 minutes.

The o ther five stimulated carcasses followed the normal line o f  the abattoir and w ere deboned after chilling and
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dripping. As a control, for both types o f  deboning five non-stimulated w ere used carcasses. F ive trials w ere conducted 
in different periods.

D ata  w ere  analyzed according to the factorial model using analysis o f variance and D uncan's m ultiple range test 
available in the Statistical Analysis System (SASInstitute Inc., 1990)

Thawed fillets(24 hours, 2  to 3°C) with the wings rem oved were placed on roasting racks in aluminum foil and cooked 
to an internal temperature o f 85 °C according to the working group (1987). After chilling to  room  tem perature the fillets 
w ere  m aintained at 2°C  for 24 hours. Sam ples o f  2 cm x l.l3 cm J w ere cut according to  Froning and 
U ijttenboogaart(l 988).

Samples from the right side were sheared in a direction perpendicular to the m uscle fibres in  an IN STR O N  equipment 
model TM -2318 using a Wamer-Bratzler device. The left side o f  the breast was used for the sensory analysis. Sensory 
analysis w as conducted using a trained panel o f  14 judges who scored firmness, ju iciness and overall quality on a 
descriptive scale with 10 points. The statistical model used was an incomplete b lock design. The sensory panel was 
conducted using the Computerized Sensory Analysis developed by Comusense, Inc. The m ean values o f  the evaluated 
parameters w ere statistically analyzed using analysis o f variance and Duncan's m ultiple range test according to SAS 
(1990).

RESU LTS AND D ISCU SSIO N

The W am er-Bratzler shear values and the sensory scores for tenderness o f  the chicken b reast m eat for all treatments- 
For m uscles boned conventionally after chilling there was no statistically significant influence o f stimulation voltage 
cm tenderness or shear values. Wamer-Bratzler shear values for these conventionally deboned m uscles w ere in the range 
o f 5.5 to 5.8Kgf7g. Sensory scores for tenderness ranged from 6.3 to 7.6. Shear values w ere significantly higher for the 
breast muscles o f non stimulated birds with values around 7.6Kgf7g. However, the sensory evaluation showed that only 
the muscles stimulated at 45 V had a tenderness score o f  7.6, significantly m ore tender than the non stimulated contro 
sam ples that had a score o f  5.4.

F o r the hot boned breast m uscles there w as also no significant influence o f  stim ulation voltage on tenderness 8s 
evaluated by sensory and shear values. Non-stimulated muscles had significantly higher shear values, around 11.3Kgfo?- 
H ow ever sensory scores for tenderness w ere not significantly different for all treatments, ranging from 4.0 to 4.9.

Comparing hot boning to conventional boning (Table 1), it can be observed that the shear values o f  hot boned muscles 
stimulated at 80 and 100V did not statistically differ from conventional non-stim ulated muscles.

T he sensory data did not show a clear picture. For the same stimulation treatm ent scores w ere always lower for ho 
boned m uscles than the conventionally boned ones; but only hot boned muscles stim ulated at 80V  w ere significant' 
tougher. The sensory tenderness o f non stimulated muscles was not significantly affected by the boning m ethod although 
shear values w ere significantly higher for hot boned muscles.

The statistical evaluation o f the overall effects o f  deboning method and electrical stimulation on shear values are sh°wn 
in Table 2. Hot boned muscles had significantly higher shear values, an average o f  9.3Kgf7g, than conventionally bon 
muscles (6.2Kgf7g). Electrically stimulated muscles had significantly lower shear values, in the range o f  7.0 to 7 ,2Kgfo5> 
than the non-stim ulated m uscles (9.5Kgf/g).

The sensory analysis for juiciness and overall quality o f the breast m eat for the hot and conventionally boning are shown 
in Table 3. There w as a statistically significant difference between the m ethod o f  deboning for ju iciness and over 
quality. M uscles conventionally deboned showed juiciness around 5.1-5.9. H ot deboned m uscles had ju iciness in ® 
range o f  3.5-4.3. Conventionally deboned m eat did not show differences between treatm ents for overall quality- 
boned muscle at 100V, w ith a score o f  5.9, w as considered statistically better than the non-stim ulated muscle, with 8 
sco re  o f  4.3. Between the types o f  deboning, only the hot boning at 100V did not statistically differ from ®
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conventional treatments.

CO N CLU SIO N S

Electrical stim ulation had a tenderizing effect on both hot boned and conventionally boned breast meat. Electrical 
stimulation may allow production o f  hot boned breast m eat as tender as non-stimulated conventionally deboned breast 
meat.
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Table 1. Shear values and subjective tenderness of breast meat.

Treatment Shear value1 Tenderness2
(Kgfyg) (sensory analysis)

Conventionally
45V 5.5d 7.6*
80V 5.8“ 7.0*1
100 V 5.8“ 6.3*“
N on-stim ulated 7.6C 5.4“ “

H ot boning
45V 9.1b 4.7e“
80V 8.3“ 4.0“
100V 8.6“ 4.9“ “
Non-stim ulated 11.3* 3.3“

1 5 trials (5 m easures for each trial)
2 m ean o f  3 trials (7 m easures for each trial)

Table 2. Effects o f  the type o f  boning and voltage o f  stim ulation on the shear value o f  breast meat.

Boning1
Voltage2

(V)
Shear value 

(Kgf7g)

Hot boning 9.3*
Conventionally 6.2b

45 7.3b
80 7.0b
100 7.2b

Non-stimulated 9.5*

1 means o f  100 m easurem ents
2 mean o f  50 m easurem ents
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Table 3. Juiciness and overall quality m easured by sensory 
analysis.

Treatments Juiciness' Overall Quality1

Conventional
45V 5.9* 7.1*b
80V 5.1* 6.5*b
100 5.7. 7.2*
Non-stim ulated 5 .2* 6 .1 ,bc

Hot boning
5.2*45V 3.5C

80V 3.8bc 5.1"1
100 V 4.3bc 5.9**
Non-stim ulated 4.2bc 4.3d
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