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INTRODUCTION
to

The effectiveness o f e le c tr ic a lly  stim ula ting  carcasses o f slaughter animals immediately a fte r evisceratio 
enhance p a la ta b il ity  appears to have been adequately documented, (Cross et a l. 1979b, Cross 1979, Ni1ss0l!!hat of 
a l.  1979, McKeith et a l . 1980). Coupling the practice of boning unchilled carcasses (hot boning) with tn 
e le c tr ic a l stim ula tion  has been reported by Cross et a l.  (1979a) as a means o f reaping the benefits of bot $ 
boning--which include savings in  energy, labor and y ie ld --w ith o u t losses in tenderness. The potentia l ex 
fo r  e ith e r or both o f these technologies to influence not only the sensory cha rac te ris tics  and y ie ld  of t  
resu ltan t meat but also i ts  m icrobiologica l cond ition .

E le c tr ica l stim ula tion  might be expected to have a benefic ia l e ffe c t by destroying spoilage and po ten tia lly  
pathogenic bacteria . The u t i l iz a t io n  o f ATP and glycogen o f the muscle lowers the pH to about 5 .9; ^hus’ ynle5 
the growth o f some bacteria should not be extensive. Also, the treatment may release some p ro teo ly tic  en z 
(Sorinmade et a l . 1978, Dutson et al . 1980) th a t can destroy bacteria . Mrigarat et a l. (1980) proposed t  
changes in Eh and presence o f free rad ica ls may destroy bacteria l c e lls .

rtaln
Before the mechanisms by which e le c tr ic a l stim ula tion  destroys bacte ria l c e lls  are evaluated, we must asc 
tha t m icrobial count is  reduced and tha t the magnitude o f the change is o f importance. We must also be 1n 
concerned about the u ltim ate  m icrobial leve ls on e le c tr ic a lly  stimulated carcasses when hot boning is u s e ^  
conjunction with the e le c tr ic a l treatment. The potentia l fo r  m icrobial growth on unchi lie d  carcasses, ed 
provide the bacteria w ith near ideal growth temperatures and surface moisture, is much greater than on c 
carcasses.

The purpose o f th is  research was to determine the influence o f e le c tr ic a l stim ulation and hot boning on 
m icrobio log ica l cond ition  o f the meat from those carcasses.

the

MATERIALS AND METHODS
. fn f tha

Ten U.S. Choice, Yield Grade 3 carcasses were selected, immediately a fte r  slaughter and evisceration, 
study. One side from each carcass was e le c tr ic a lly  stimulated and hot boned w ith in  one hour post-mortem. 1eS 
whereas the other side was c h ille d  fo r  24 hours at 3° C before boning. Electrodes were inserted in to  mu 
in the neck and near the A ch illes  tendon. Sides were stimulated with 1.5 amp AC (60 Hz) cu rren t, 250-4 ^b 
fo r  3 min, w ith four 10-sec duration shocks per min. Stimulated sides and ch ille d  control sides were hunytop 
boneless cuts were removed. The cuts were the b ris k e t, c lod, chuck r o l l ,  ribeye, s tr ip  lo in ,  tenderlo in , 
s i r lo in ,  knuckle, inside round and gooseneck (eye o f round and outside round cu ts ).

Each primal cut was sampled fo r surface bacteria immediately a fte r excision from the side and a fte r 20 . ^ „ t  
storage at 2° C in a vacuum packaged bag. A cotton tipped swab moistened in B u tte r f ie ld 's  phosphate di 
(USDA 1974) was used to remove bacteria from 12.3 cm2 o f the surface of the primals. Three swabs, one 
each 12.3 cm2 area, were used fo r each primal and then dropped in to  100 ml of B u tte r f ie ld 's  phosphate 
d ilu e n t. The d ilu en t b o tt le  was shaken 15 times through a 12-in arc to remove the bacteria from the sw 
The d iluen t was then s e r ia lly  d ilu ted  and analyzed fo r: aerobic p late count 3 5 ° r  (mesotrophic), on 
plate count agar (D ifco ), by the pour p late technique and 2 days incubation at 35* C; aerobic p late cou 
2 0° c (mesotrophic and psychrotroph ic), on plate count agar (D ifco ), by the pour p late technique and 3 
days' incubation at 20° C; aerobic p late count c (psychro troph ic), on plate count agar (D ifco) by bY
pour p la te technique and 7 days incubation at 5* C; co lifo rm  count on Bacto v io le t red b ile  agar (D ifco ;» 
the pour p late with overlay technique and 24 hours' incubation at 37° C.

jtTwelve add itiona l carcasses were used to show the e ffec ts  o f e le c tr ic a l stim ulation o f carcasses w itho jJ^.^  
boning. One side o f each carcass was stimulated as described above and then ch ille d  along with the opP 
side at 3° C. Aerobic p late counts (APC 5 », 2 0 ° .  3 5 ° c) were determined as described above. , 1
Four add itiona l carcasses were u t iliz e d  to show the e ffe c t o f manufacturing ground beef from unch iH ed erci3 
carcasses on the m icrobio logica l q u a lity  o f the product. The ground beef was prepared under normal c0“ 5e 
conditions except tha t CO2 , at the rate o f 0 . 1  kg o f meat, was added to the hot trimmings a fte r  the co 
grind to  lower the temperature p r io r  to the fin a l grind through a 0.32-cm p la te . Bacteria l counts wer
determined as described above.

Each count plus .1 per square centimeter was converted to i ts  logarithm to the base 10, .1 being a d d e d ^ ).., 
logarithm  o f 0 counts. Analyses o f variance o f the log values were calculated (Snedecor and Cochran, 
and Duncan's m u ltip le  range tes t (Duncan 1955) at the 5% level was applied to the means which are pres 
th is  paper.
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IlHjgd *
She te ly  a fte r exc is ion> the Primal s from the hot boned e le c tr ic a lly  stimulated beef sides tended to have 
if b r aerobic p late counts fo r  psychrotrophs ( APC50 c ) ,  mesotrophs (APC350 c) and a combination 
Hri?th (APC200 c) than the Primals from the c h ille d  sides (Fig 1 ). The APC50 c values fo r top 
V  » and the Sooseneck from the treated sides were greater (P<.05) than those fo r  the corresponding cuts 
Ji'f the co n tro ls ; and the magnitude o f the d ifferences exceeded one logarithm ( lo g ), ind ica ting  that the 
tfie fences due to treatment were important. Though the APC50 c fo r  the chuck ro ll  and s tr ip  lo ins from 
( id ea te d  side were more than one log higher than the co n tro l, the d ifference was not s ig n if ic a n t. The 
\ w ? n<:es in APC2 0 0 C were s ig n ific a n t (PC.05) and greater than one log fo r chuck r o l l ,  s tr ip  lo in ,
S if -  n . top si r lo in  and gooseneck from the treated sides. The differences in APC350 c were 
6$s iuCant fo r  each Prima1 except chuck r o l l ,  ribeye and s tr ip  lo in , but the magnitude o f the differences was 

cnan one log and therefore may not be important.
On

%  days' storage at 2° C in  vacuum packaged bags, APC50 r  values were usually higher fo r primals 
or b; he c h ille d  sides than fo r those from the treated sides (Fig 2 ). APC50 c was greater (PC.05)

i Sket from the treated sides than fo r  b riske t from c h ille d  sides by more than one log. On the other 
s1dej APc5° C was greater (PC.05) fo r  knuckle from the c h ille d  sides than fo r knuckle from the treated

more than one log. There were no s ig n ific a n t d ifferences in the APC50 n due to treatment of the 
% Primals. The knuckle was the only primal that showed lower APC2 0 0 c fo r  tne treatment than fo r 
e'od j t r ° l > and in th is  instance the magnitude o f the d iffe rence was small. The APC2 0 0 q values fo r 
Nes s tr ip  lo in  from the treated sides were greater, but by less than one log, than those fo r the 
%; E n d in g  primals fo r  the ch ille d  sides. For a ll other primals evaluated except the ribeye and tenderlo in ,p .. . -

l f f N Se two P^mals the d ifferences were s ig n ific a n t (PC.05) but of questionable importance (Cl log ). The 
t iskernCes AP̂ 35° C values between treatment and control were greater than 1 log (PC.05) fo r

r^TT.chuck r o l l ,  s tr ip  lo in ,  top s ir lo in ,  inside round and gooseneck.
Bd and treated tenderloins was s ig n ific a n t but less than one log 

rer s ig n if ic a n t ly  in APC3 5 ° q values fo r  c lod, ribeye and knuckle.

Wds no s ig n ific a n t treatment e ffe c t (PC.05) on the co lifo rm  counts fo r  the primals e ithe r immediately 
. e*c is ion  from the sides or a fte r  20 days' storage at 2° C in vacuum packaged bags.
it|e Si
s ig n i f ic a n t  d ifferences reported above are confounded by the e ffects  o f both hot boning and e le c tr ic a l 

i°n . Data tha t were obtained from additional carcasses and that were not confounded by hot boning

C was greater (PC.05), by more than one log , fo r  the treated meat than fo r the c h ille d  meat.

The count d iffe rence between" p L . _
d iff ed and treated tenderloins was s ig n ific a n t but less than one log. The treated and ch ille d  sides did

N lj;s showed n0 d ifferences (PC.05) in  APC5 0 , 20°> or 35° C due to e le c tr ic a l stim ulation
*)• These resu lts  agree with most o f the previously published resu lts  as summarized by Kotula (1980).

meat trimmings fo r  the manufacture o f ground beef need not adversely influence the microbial
111

hot
)ifferp ?f .the product. Before storage, APC5 0 , 20°. 35° C values were not s ig n if ic a n tly  
1 ' Aft (p<-05) between ground beef prepared from hot boned sides and that prepared from control sides (Tabl< 

th f  storage the APC5 0, 20° C values were higher fo r  the control ground beef, although by
an one log.

J thi.
k‘  ̂ Conresearch e le c tr ic a l stim ula tion  did not influence the microbial counts on beef primals. As compared 
3lierunventional boning, hot boning in conjunction with e le c tr ic a l stim ulation  did resu lt in s ig n if ic a n tly  

b0nd[ld important leve ls o f bacteria on some prim als. Immediately a fte r  excision the bacteria l counts on theW  N e d
HsJoni meat were greater than those on the c h ille d  meat. This indicates tha t san ita tion  must be improved i f
Ja il y ng 1s to be u t i l iz e d . A fte r storage the numbers o f psychrotrophic bacteria on the hot boned primals 
N hay Were not as 9 fea t as those on ch ill-boned prim als; and th is  indicates tha t the psychrotrophic bacteria 
¡>d se been in jured by the hot boning temperature. The fac t tha t ground beef could be prepared from hot 
tljlle v  S w ithout s ig n if ic a n t ly  greater bacte ria l leve ls than ground beef from c h ille d  sides is important.
J  bj!.  bhat hot boning in conjunction with e le c tr ic a l stim ulation o f carcasses should not be discouraged on 
^  to k ° f  increased bacte ria l numbers on hot boned prim als. Rather, m odifications in handling procedures 

^  be developed fo r handling hot primals more s a n ita r ily .
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Table 1. E ffect of e le c tr ic a l stim ulation on the m icrobial count
(1og io ) beef  longissimus muscle before and a fte r  20 days' 
storage at 2° C.

Before Storage A fte r Storaqe
Control Treated Control Treated

apc5 1.50 1.40 3.54 3.63

apc20 2.63 2.50 5.07 4.27

APC35 2.68 2.61 3.91 3.65

n = 12; treatment e ffe c t was not s ig n ific a n t (P<.95).

Table 2. E ffect o f hot boning on the m icrobial 
ground beef before and a fte r  20 days'

count ( lo g ig ) ° f  
storage at -2° C.

Before Storaqe A fte r Storaqe
Control T reated Control Treated

apc5 3.94 4.30 5.06 4.27*

APC20 4.96, 5.05 5.36 4.78*

APC35 5.13 5.13 5.34 4.93

n « 3; * s ig n if ic a n t (P<.05) treatment e ffe c t.
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'9ure 1. E f f e c t s  o f  c o n v e n t i o n a l  a n d  ho t  b o n i n g  a f t e r  e l e c t r i c a l  s t i m u l a t i o n  on b a c t e r i a l  c o u n t s  o f

°<¡ef p r i m a l  c u t s  u p o n  e x c i s i o n  (n = 10) ,
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