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MKEMEMg AND METHODS; Twenty-five heavy gilts (Range=134.5-157.3 kg) were 
'«tained from The Olio State University swine herd to provide fifty sides used 
this investigation. Use experimental design can be found in Table 1.

^ble l; Experimental Design

(25 hogs = 50 sides total) 
îgor condition
during tumbling FRERIGOR POSTRIGOR

dumber of Hams 40 10
dumber of Boasts 120 30
hitermittent Tumbling® 0, 3, 6 0, 3, 6Treatment (Hours)
iiote: Three roasts were made from each whole ham, resulting in 3 observations Per ham.

^en minute tumble, fifty minute resting period per hour of tumbling

=t side was randomly assigned a rigor treatment group (pre- and
Pestrigor) and at approximately 40-45 minutes post-exsanguination, the sides were 

¡d Removed from the slaû iter rail to facilitate ham removal . Each ham was boned 
3̂d separated into the three major muscle regions, (l) scth TtraTrirnnocaf (2) 

j$ t’l0GPs fonoris/semitendinosus, and (3) quadriceps. All visible external and 
jf ĥtennuscular fat was removed. The procedure for the conventional postrigor 
¡t *-°ntrol group was the same as the prerigor tumbling treatment group except the y Procedures were conducted at 24 hours postmortem.

. The three muscle regions of the ham were weighed together, then subjected 
0 Multiple stitch needle injection with a Fctnaco pickle injector (Model PMS 20S)
0 Vibrated to deliver a 120% pump of green weight. The curing brine was composed 
Ij 84.7% water, 10% salt, 2.5% sucrose, 2.5% tripolyphosphate, 0.25% sodium 
e ^ythorbate, and 0.075% sodium nitrite. Following pumping, a second weight on 
, hie muscles were taken to ensure the proper percent pump was delivered.
¡i Immediately after injection, each muscle was sliced into uniform slices
3 (2.5 cm) on a Hobart (Model 1612) slicing machine. Additional brine was added
f to account for any loss of brine during the slicing process. All inuscle slices 
? put into a container and thoroughly mixed manually. The muscle sections
r. «ere divided into three equal lots and each lot was placed into a plastic bag.
; -three boneless roasts (approximately 0.9-1.8 kg/roast) were made from each whole 
f ^he purpose of putting the muscle portions into plastic bags was to maximi ze
1 Garbling space and prevent or reduce the amount of exudate loss due to smearing

h^^bler walls. A final weight (pre-tumble wt.) was taken on each bagged 
i b̂ast and each boneless ham roast was randomly assigned to one of the three 

hJmbling treatments. The boneless ham roasts in bags were placed into the 
humbler after being assigned to a tumbling treatment group.

The tumbler used, was a 38 cm. diameter X 84 cm. long stainless steel drum
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f S S ’S d *  y 12-15») and attach «
twelve and one-half r.p.m. 3 eternal baffles and rotated at
3 or ^  f°r * * * * * *  cycle, eithereach hour of of * * * * * *  for ten minutes
also recorded for toe ¿>asts^t «* t t e  ^  Peri°d‘ lights were
V i s e k a ^ e S S ! ^ £S f fed ^  a 9-5were recorded. The stuffed nmliH-c tK °°5P*# Qiicago, IL). Pre-cook weights 
autctnatic time, temperature relative h vr^8̂  311 Ai^ar smokehouse withan internal nf J „  X  ̂ Y® h[flldlty sequence controls and cooked to
roast w e i g h t ^ ^ ^ ^ *  ° ° ^  schedule in Table 2. Cooked
conducted for objective and s u b j e c t i v i S a ^ S t o ^  ̂  P°lnt' *“ *  ̂

Sailing Procedures
(«BP) & S S i^ ? tt S blZ CS ,S< ® 1 < waterblnlircrpotential
stuffing, *""““* * *  I « * * »these core samples duplicate !Jtlllzlr)g a 2*5 c®* coring tool. FSSP, and WBP. ' ^  measurements were taken for pH, total moisture,
and evaluated ^ e r e  taken frcm the end of each roast
removed t o T e a d h S i A * * *  °f sixteen slices were 
toe remaining were used for testing bird*? USe? 5°r sensory panel evaluation and Testing Machine (Instron f̂ f /strength via ̂  Instron Universal

Objective Tests;
Sa lt Soluble Protein f.SSPl PotoTTmWi™

method in a pro^di^^e^sed^hv3!^ conĉ ^ ticai was determined by toe Biuret 
SSP as i n c l u d S ^ ^ ^ ^ ^ ^  (1970> ^  they defi^solution. soluble ana salt soluble proteins In a three percent sal'
SBter Binding Potential (WBP)
d e t e r m i n S ^ i ^ ^ ^ S ^ . ^  <* al. (l963) « a s  used to
potential is r e p o r t ^  a p e r r S t t a g e ^ f StUdy- ”*  "atar
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3 to 
3 at Total moisture, required to calculate water binding potential, was 

tetermined by using the oven dry method (Ockerman, 1985).
bher
ites Sshesivenpggt/TVind Faroe Determination > .êre Hie degree of cohesion between muscle pieces was determined chi 0.3 cm thick

K 2.5 cm wide slices from the cooked ham roasts using the pistron Universal 
cm* ¡testing Machine (Model 1132). The slices were placed into gripping jaws (Ockerman 
Jhts at al., 1988) across the width of the slice and force was applied perpendicular 
litb to the junction site. The bind foroe/strength measurement was recorded as the 
l to peak force (grans) to separate the muscle-muscle bond, 
deed
<ete hoiked YieldThe cooked yield was calculated by dividing the 24 hour cooked chilled 

'•teight by the pre-cook stuffed weight times 100.

Sensory Evaluation , .Sensory evaluation of each roast was conducted using an eight member 
Sensory panel. The panelists were asked to evaluate cchesiveness of meat pieces, 
'oniformity of cured color distribution and tenderness of the product using a nine 
¡Point scale.
Statistical AnalysisThe data collected in this study was analyzed using the Statistical 
Analysis System (SAS; SAS Institute Inc., Cary, NC, 1988). Analysis of variance 

d- (ANOVA) was performed by using the General Linear Model (GIM) procedure found 
in SAS. Least square means (ISM) and standard errors (SE) were calculated for 
¡ill the dependent variables in the general linear model. EUncan's multiple 
Gcmparison test was utilized to determine any differences among the treatment

§alt Soluble Protein (SSP)it All three postrigor treatments had hitfier salt soluble protein values than
& the prerigor treatments (Table 3). The zero prerigor treatment had a salt soluble 
& content that was significantly lower (P<0.05) than 3 hour prerigor intermittent 

tumbling treatment and all three (0, 3, and 6 hour) postrigor tumoling
treatments. This outcome is contradictory to what other researchers have found, 
typically, prerigor tumbled tissue has been shewn to have greater salt soluble 
Protein solubilization than postrigor tumbled muscle tissue. A possible 
explanation for this is the postrigor control being held in the cooler 24 hours 
may have had enhanced proteolytic enzyme activity causing more myofibrillae 

t degradation to occur, resulting in a greater SSP concentration than the zero time
3 Prerigor tumbling treatment. Nevertheless, the 3 and 6 hour prerigor tumbling
- treatments have sufficient extracted salt soluble protein concentrations for 

Adequate bind and cohesion of a cured, tumbled pork product.
Hater Binding Potential (WBP)The 3 hour prerigor tumble treatment was significantly higher (P<0.05) in 

f Water binding potential than 3 hour postrigor tumble treatment (Table 3), this 
teeing the only significant difference among the tumbling treatment means. The 
3 and 6 hour prerigor tumble treatment means have water binding potential values

Subjective Test;

ai means.
to
& ttRSUT.TS AND DISCUSSION:
3/
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treatments, it should also be noted «*> 
ttmtlingT^o^lr^ «creased with increasing tumbling time in the prerig®
Tumbling Yield
trmatmSs S f e ” ] SSL.?*2 ^  “ » P°*rigor turblW
is s S t a *“ * “ "9 yield of loot anJ this
t - S S u ^ T S S r a U S S T  wer® >*since no noistnr*» nr nvvv*.«j« j vaxue was detained by these two treatment

be lost in the tumbling prooe®-
^ 3  *£ ? %  treatmenu
^  sie6

InstronJSind Force
lower (P<0^5T^iPS T ° h o ^ p ^ i ^ o r ° i ^ ^ e  significant#treatment means (Table 3) Th& Tnot-m^K 3 and 6 hour P°strigor turnblî
time within e a d T r S r ^ t ^  P ^  at 3 hourssignificant differ^S^Jween the 3 S f V ?  treatm?nt r̂oup. There was & 
postrigor t u n - b l a ^ T ^ S T g ^ r i  ^  the 3 and 6 hojtumbling treatment- uraiir4 k,, f̂nxjps. is data would suggest a three hout 
desirable bind in a cixreri Ŝ if̂ e tû noling treatment for producing 3
not have any additSS?'' b e n e f i S ^ ^ f ^ ^ ” Jumbling beyond 3 hours woutf factors. oenê icial affect on the hams bind characteristic

S^sory Panel Cohesion Scnpp«
Panel S T ^ d 6  l * * *  (P<0'05) senS° ^and postrigor treatmentSroups (Tabled 5^5 tumbling treatments of the
cohesion scores that o c h S S  L  enliaixied t  fra? ̂  sensory P^Jadditional tumbling beyond ’f  *? 3 hours <>f tumbling but a#
among the musclepLSSS. “  °f "° advantage **  creating a better ̂
Saisory Panel Tenderness sm rpa

lesstumbling treatments had t e n d e r ^ ^ L S ^ i ,  } * .M1  prerigor ̂  P031̂ 1̂  acceptable range for tenderness. 3001183 above 6.26, which is within 311
Sepsprv Color DistrihnrHnn
t u * l l S ^ ^ , S ^ !l L ^ T n0e^  «» P^igor.and postrM* boneless hams (Table 3) Tumb3ir̂ pd+-ho 0115:18(3 color distribution within tH® 
did result in h i S S r S i  -°r P06* * ^  e^red muscle tl^J treatments of botothe nre- whfin o^Pared to the no turrk#
these differences were not laroe' treatment groups, howe^'
the rigor tumbling t r e a t n J S ^ M ^  to be4fifuflcant- uniformity betwej punpsd with an for ™ s d e  tissue bei^
needle stitch injection curinô iiĉ d -in ^ epH?n machine as compared to sing3 meat laboratory. P35*" stuc3les at the Ohio State Universi#
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the
got ThereThere was no difference in cooked yields among the prerigor and postrigor

tumbling treatment groups (Table 3).
CPWODDSICW: The 3 hour intermittent tumbling cycle utilizing prerigor cured 

irf tt,Uscle tissue is an adequate treatment for producing a boneless, sectioned and 
hi5 formed ham roast when comparing to conventional postrigor muscle tissue. The 
tf# postrigor tissue is normally used in the manufacture of cured, tumbled pork 
nts Products. Tumbling prerigor or postrigor muscle tissue beyond 3 hours would have 
sS/ little additional beneficial affect on the quality in the cured, boneless hams, 
th® Preen utilizing prerigor muscle tissue in the production of cured, boneless, 
-&1 fumbled hams, the meat processor could then capitalize can the eocncmic gains of ice hot processing pork.
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