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ES o r ^ ^ ^ t o J ! S ^ 0nSi'iir:il2 i 1:L paramsterB it would agpear that the 180 volt
r s s ^ r ^ S c ' ^ 1̂ 1S j ^ Ptable * - U *  ^  — t and axso

p r o c e s ^ ^ ^ S S ;  lyleaientatirai of electrical stipulation (ES) in the peat
Mulanty in beef ani lamb slaughter as a way

s££?- vs^atment, he demonstrated that the other low v o l t S  S  Jn
S S j g E J  PrGdUCed ~  detrixSSl I S L S  S i S S *  t£possibiiit^ of reduced costs, Therefore, the Elective of thi<= WeSiStion

1 W  1SVel * * * ■ * » !  stimulation tr £ ^ S t *  that inaximzes quality a,id yield in a boneless cured; sectioned and formed ham roast when coipared to a postrigor control.

l&ble 1 : Experimental Design

(25 hogs — 50 sides total)
Rigor condition attime of cure --- —— Prerigor (Control)

Postrigor
ES Voltage Level0 0 90 180 270 0
Number of Hams 10 10 10 10 10
Number of Roasts 30 30 30 30 30
Note: Three roasts 
per treatment. were made fresn each vírale ham, resulting in 30 observation
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Each side was randomly assigned a rigoaHES treatment group (pra- and 
Postrigor with 0-90-180-279 volts). application of low voltage electrical 
stimulation was conducted 40-45 minutes postmortem, iranediataly following 
splitting of the carcass. The electrode was placed in the shoulder region of 
'¿is carcass using a Jaasac Stimulator at an impulse rate of 1.5 seconds onyi.5 
s&conds off for a total, of 20 repulses.Irunsediately after the ES treatments, the sides were removed from this 
slaughter rail to facilitate ham removal. Each ham was boned and separated into 
the three major muscle regions, (1) sê urô jranosus, (2) biceps 
femnH terdi noses, and (3) quadriceps. All visible external and
ihtermuscular fat Was removed. The procedure for the conventional postrigor 
control group was the same as the prerigor-ES treatment groups except the 
Procedures were conducted at 24 hours postmortem.

Hie three muscle regions of the ham were weighed together, then subjected 
to multiple stitch needle injection with a Fcmaco pickle injector (Model fM3 2 OS) 
Vibrated to deliver a 120% purp of green weight. The curing brine was composed 
of 84.7% water, 10% salt, 2.5% sucrose, 2.5% tripolyphosphate, 0.25% sodium 
stythorfoate, and 0.075% sodium nitrite.Immediately after injection, each muscle was sliced into uniform slices 
(2 . 5 an) on a Hcbart (Model 16.12) slicing machine, Additional brine was added 
account for any less of brine during the slicing process. A11 muscle slices 

êra part into a container and thoroughly mixed manually. Ihe muscle sections 
Vare divided into three equal lots,Hie muscle sections of each lot was placed into a plastic bag and manually 
stuffed into a 9.5cm. Viskase pre-sneiked, m  casing (Viskase Corp., Chicago, XL). 
ihree boneless ham roasts (approximately 0.91-1.82 kg/roast) were made from each 
'¡hole ham. Any residual brine left in the fluxing container was divided equally 
Sfoong the three plastic bags/roasts. Pre-cook weî its were recorded. Hie stuffed 
Products were placed into an Alkar smokehouse with automatic time, tenperature 
ĥd relative humidity sequence controls and cooked to an internal temperature 
°f 68.3°C using the cooking schedule in Table 2. Roast weights were recorded 24 
hours post cooking. Fran this point, tests were conducted for objective and 
®Ubj ective measurements.

ïable 2: Cooking Schedule using the Alkar Smokehouse
Poking Temperature (°C) Time>£ycle Dameers Dry Bulb Wet Bulb Smoke

1 Auto 39 54 45 min. Auto
2 Closed 43 66 2 Hours On
3 Closed 68 85 2 Hours On
4 Auto 74 88 * Off
5 - —™ Shower 15 —

minutes >

* Cooked at this cycle until an internal temperature of 68.3°C was reached.

¡̂OlirCT ProceduresRandom sairples for pH, salt soluble proteins (SSP), and water binding 
&°tential (WSP) determinations were taken from the ham roasts immediately prior 
'*k> stuffing, fran meat pieces of each roast utilizing a 2,5 cm. coring tool, 
t̂cat these core samples, duplicate measurements were taken for pH, total



m oisture, SSP, and WEP.
« *  era! of each roast

removed fna each roast. ^  s S x S ^ Z ^ L ,■ total of sixteen slices v®* 
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'me stained slides were evaluated for saroolemma disruption, nuclei clarity 
coaŝ  ^  organization, and the amount of contracture banding and tearing. 'Its slides 
weE® Vere scored on a three point scale (Cassidy , 1977), i ana
‘̂sax ^¡sorv EvaluationSensory evaluation of each roast was conducted using an eight member 
frc® Sensory panel.

Statistical AnalysisThe data collected in this study was analyzed using the Statistical 
Analysis System (SAS; SAS Institute Inc., Cary, NC, 1988). Analysis of variance 
(ANOVA) was performed by using the General linear Model (GIM) procedure found 
ih SAS. Least square means (ISM) and standard errors (SE) were calculated for 

the dependent variables in the general linear model. Duncan's multiple 
^  °ctr(parison test was utilized to determine any differences among the treatment *teans.
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RESOLES AND DTSOJSSION;
EH Measurements

Table 3 indicates that the pre-ES pH values for the postrigor treatment 
ĥd the prerigor ES treatments were not statistically different.

The post-ES pH mean values for the prerigor ES and postrigor treatments 
v©re significantly different and the prerigor zero volt ES treatment and 
Eostrigor control treatment (zero ES) values were higher (P<0,05) than the 90, 
8̂o, and 270 volt prerigor ES treatment means. Additionally, the pH change for 

prerigor zero voltage ES treatment and postrigor treatment-zero voltage were 
■tower (P<0.05) than the 90, 180 and 270 ES voltage groups pH change.

The post curing pH means for the postrigor control were lower (P<0.05) 
than the other pH mean values for the prerigor ES treatments. This is due to 
the prerigor tissue having less time for glycolysis to proceed, thereby having 
4 higher muscle pH when compared to the normal pH of postrigor muscle tissue.

The postrigor control pre-cook pH mean was identical to the 180 and 270 
v°lt prerigor ES treatments but these values were lewer (P<0.Q5) than the zero 
ĥd 90 volt prerigor ES treatments. The reason the 180 and 270 ES voltage 
treatments had similar pre-cook pH values to the postrigor control is that the 
hio and 270 voltage ES treatments probably accelerated prerigor postmortem 
Glycolysis sufficiently enough to obtain a pH level approximately the same as 
the postrigor control treatment.

The postrigor treatment had the lowest post-cook pH value (6.12) and was 
lower (P<0,05) than the zero, 90, and 270 volt prerigor ES post-oook pH means 
but not significantly different from the 180 volt prerigor ES group; however, 
there was only a 0.09 unit pH range among all the post-cook pH measurements.

The 36 hour carcass pH measurements for the postrigor treatment was not 
Statistically different from the other prerigor ES treatments.
Êg-Oook Salt Soluble Protein fSSP)The postrigor treatment had the highest total pre-cook SSP (50.14 mg SSP/gm 
staple) for all treatments in Table 4. Only the zero and 90 volt prerigor ES 
^©atments were significantly lower than the postrigor, zero voltage control. 
*h© 180 and 270 prerigor ES treatments and the postrigor control were not 
Afferent (P<0.05). The postrigor control had the largest pre-cook SSP value, 
4ihich is contradictory to what other researchers have found. A possible 
•̂Planation for this outcome is that the postrigor control being held in the 
ûoler 24 hours may have had enhanced proteolytic enzyme activity causing more
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than
bavs laboratory.

Ö2okeÖ.jÜj^s
There was no difference in cooked yields among the posfcrigor treatment 

ter) group and the prerigor ES treatments (Table 5).
V33S
had CCHCDDBiaN: Frcm each of the significantly affected variables in this
wa# study that the 180 volt ES prerigor treatment seems to be the best prerigor ES 

treatment that has sufficient quality, chemical and yield characteristics of 
squal merit to that of a conventionally processed boneless ham. Fro® utilizing 
Electrically stimulated prerigor porcine muscle tissue in combination with hot 

pjr Processing, the procuranent. of cured pork products can be greatly accelerated 
two tress the hot carcass form in addition to the benefits frtaa the economic gains 
ilaf °f hot processing. dtP
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