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tr:“st'y agn of muscles prior to chilling is of growing interest to the meat
5Ys: towardah[‘ESMt of the concern for energy conservation. As the current
oS i ‘gh_pmced energy is likely to continue, eccnomical processing
iy Continue in their importance to the meat industry.
Toeo § the
‘hzg"chersp:st three years, a series of studies have been conducted by
ﬁ'vJaNd ben the University of Georgia to develop and evaluate systems for
s Obngy Ggessmg of whole muscle pork cuts. Of specific interest was the
’”121“g VariS}’Stems which would reduce in-plant holding times while

fopy ations in quality and palatability.
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Ty Cessed pork
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',1‘."' to fau%‘hter?d pork carcasses were conditioned at 17°C for 4, 6 or 8 h
Ty 1 the ;fahns into primal cuts to determine the effects of conditioning
fit ding Physical and sensory traits of boneless, vacuum packaged pork.
\h[{zitkne 5 :hU\'TdErs were removed from each side and uniformly trinmed to a
Story o equﬂﬁ 0.64 cm and then completely deboned. Each loin was divided
;,lwge Peryoq Segments which were randomly assigned to either a 14 or 21 d
sy o Stopaq of the shoulders were deboned and stored for a 21 days.

¢ 5Mu]t‘-vge: all cuts were vacuum packaged in shrinkable barrier bags
Uit :109 of aC type AG500 machine with a setting of 5.5. The cuts from the
iy "o A ach carcass were chilled in a conventional cooler (0°C) while

£ "aht side were brine chilled (-8°C) for approximately 45
rage p;t;;;ing. all cuts were held in a 0°C cooler for the duration
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I"E et OMparison of hot processing systems for pork
o CUp
’Ccegge" to ;’g:ket weight hogs (100 kg) were slaughtered and randomly
?r ]Esﬂh]e frestmurtem treatments of 1, 2, 3 or 4 h at 17°C to determine if an
Oy S, ; POk product could be produced from carcasses conditioned 4 h

n

L fa:f Sach c:“tﬂy after slaughter, the subcutaneous fat covering the left

gf the COver du"}ass was trimmed to 0.64 cm in order to determine the effects

h'h“c P'odunsrmg conditioning on the physical and sensory characteristics

ﬂf‘ :'-Ed inty’ t the end of each conditioning period, the sides were

:‘riqd Seuyy Pa boneless Toins and shoulders. The boneless loins were cut in

n‘]’t; af The shckaged and randomly assigned to either a 7 or 14 d storage

g ?&r v cuou]dérs were vacuum packaged and stored for 21 d at 0°C. A1l
In the ‘:’" Packaging were held in a -1°C cooler for 18 h prior to being

bic Storage cooler.
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s YSica) and sensory attributes of stimulated (ES) and non-

by t
W Milated (Ns) pork whole muscle cuts.
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L;it: gg the e:nd shoulders were obtained from 12 ES and 12 NS carcasses to

nas ofp) Acyyy €Cts of electrical stimulation on the physical and sensory

[{gc‘%rz With Sgackﬂged pork. ES carcasses were pulse stimulated (1.9 s on,

i) e, yaoo0Vs 5.5A for 105 s. The ES Teft sides (ESHP) were deboned 1

g 1€ nvE“"{" Packaged and brine chilled to 3°C while these right sides

f'ltios. For itionally chilled (2°C) for 24 h then deboned and vacuum

"t& Thsd at ]7§ Nonstimulated (NS) carcasses, the left sides (NSHP) were

Ty Da, Sht sida0r 3 h, deboned, vacuum packaged and brine chilled to

By, Rageq S19es (NSCP) were chilled (2°C) for 24 h then deboned and

Yy, £ * Al cuts were stored at 0°C for 21 d.
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flg Sti,,:?hﬂn of whole muscle cuts from stimulated (ES) and non-

! ?fl . ted (NS) carcasses.
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S of this study were to determine the effects of ES and
PUTISS ts on the physical and sensory characteristics of whole
L'M]Eb“nea' Moy oUr market weight hogs (100 kg) were slaughtered using
\J‘M““n (30 n pgds and randomly assigned to one of the following treatments:
fe 1 ]7“C) fstmo"tem, vacuum package; condition (11°C) for 5 h; (b)
iy, (min postm‘ 3 h, debone, vacuum package; (c) ES (550V, 5.5A, 30 s)
) “:‘ﬁng f’) Cﬁnvemorte"" debone 1 h postmortem or 24 h postmortem, vacuum
It Beyyy "tionally chilled (2°C) for 18 h, debone, vacuum package.
;"El epackaging. all cuts were chilled in a glycol chiller (-2°C)
Okeq am”erﬂture of 3°C. The boneless loins, top and bottom hams
"d held for a 21 d storage period (°C).

iy 00k "'€S .
E’afuditk‘usse Studjes, sanples were evaluated for percentage purge, thaw
iy Da,: & chcumu]a‘m‘ve loss upon completion of each storage period.
A M €1, = OPs were obtained for sensory evaluation by 5 member
‘:H, gy, Unitg Sensory evaluation, all chops were cooked on open face
Stay Jl.n'c'ine an internal temperature of 70°C. Samples were evaluated
) Es? 555, terderness and overall desirability using 8 point
& A "ame) EXtremely dry, tough, undesirable; 8 = extremely juicy,
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ol s%ly 5 f::cﬁntag'e purge in boneless loins and shoulders were not
,‘VQN'\@ inig; cCted py corditioning time or length of storage (Table 1).
t8 ge Chipy 'Cant g4 Tk 3
b iy of b N  differences in percentage purge were noted between cooler
1y ing OF f‘:rge tha‘”ns. Brine chilled loins exhibited significantly higher
3&‘:‘“ Brj,' Se4 g " the cooler chilled loins. These differences may be the
| g tﬁ ChnHa"d thawing which occurred in the brine chilled loins.
e 1"ter"g’ the external surface of the loins were crust frozen and

t’q:f"t- "al temperature of the loins equilibrated to 0°C during
“"«1"9‘% th
ty frﬁr stﬂw Toge (T ) = - e
o Org - able 1) was not significantly influenced by condi-
%lgp . 1Me. However, thaw losses were greater (p < .05) for

Wi s
®hilled 1oins than brine chilled loins. No differences were

noted for cooking losses when stratified by conditioning time, chill method ot
lenath of vacuum storage. Similarly, no differences were noted in cumulative
losses which indicated that total losses when measured from the point of
fabrication to the point of consumption were not affected by the variables
observed in this study.

Sensory traits of flavor, juiciness, tenderness and overall desirability were
not significantly influenced by conditioning time, chilling method or length
of storage. These findings indicate that conditioning beyond 4 h postmortem
does not improve the acceptability of these traits.

Study II

Boneless loins and shoulders from carcasses conditioned at 17°C for 3 h
exhibited lesser amounts of purge than those from carcasses conditioned either
1 or4h (Table 2). The highest numerical values for purge were associated
with these cuts from carcasses of the latter two conditioning periods. These
findings suggest that high levels of purge may be expected when cuts are
removed from carcasses conditioned at 17°C at less than 2 h or beyond 3 h
postmortem. Sarcomere lengths were the shortest (1.6 u) for loins from
carcasses conditioned for 1 h which indicated that the adverse affects of cold
shertening were present after 1 h of conditioning at 17°C. The 4 h
conditioning period may create a condition similar to that noted in the
development of PSE which may explain the higher levels of purge. It was also
observed in this study that percentage purge increased with time in storage (7
dx=.9, 14 dx = 1.4; data not reported in tabular form).

Values for percentage thaw loss were significantly affected by length of
conditioning time (Table 2). Chops cbtained from carcasses conditioned either
1 or 4 h exhibited the highest levels of thaw loss. Chops from the 3 h
conditioning period exhibited the lowest levels of cook loss and cumulative

weight loss.

It was also noted in this study (data not presented in tabular form) that the
removal of subcutaneous fat did not significantly influence any of the
observed traits. In addition, sensory ratings for all of the chops were rated
very desirable.

Study 11

Mean values for percentage purge of the boneless loins were significantly
affected by processing treatment (Table 3). Loins from the ESCP carcasses
exhibited significantly greater purge levels than loins from the other
processing treatments. The high purge levels may have been due to the Tow pH
and high muscle temperature observed for these carcasses. At 1 h postmortem,
the average pH for these carcasses was 5.5. while the muscle temperature was
40.2°C. This may have created a PSE type condition in the muscle. No
differences due to processing treatment were noted for the boneless shoulder
cuts. No significant differences were noted for either percentage thaw loss
or cook loss, however, values for cumulative weight loss were much lower

(p <.05) for loins from the NSCP carcasses.

Sensory panel traits were influenced (p< .05) by processing treatment in this
study. Chops from the ESCP carcasses exhibited the least desirable ratings

for flavor, juiciness, tenderness and overall desirability. In general, chops
from nonstimulated carcass were considered more tender than those from stimu-
lated carcasses. These findings indicate that processing systems employing
ele?trical stimulation and cold boning may result in meat with an undesirable
quality.

Study IV

Mean values for percentage purge for the four primal cuts evaluated are reported
in Table 4. Purge values for knuckle cuts were not significantly influenced by
processing treatment, which suggests that this cut may not be useful in studies
designed to evaluate factors affecting purge levels. Values for percentage
purge were significantly affected by processing treatment in the other three
cuts evaluated. In general, loins and bottom and top ham cuts from carcasses
that were electrically stimulated and cold processed (ESCB) exhibited the high-
est levels of purge. While hot processing systems utilizing the 11°C and 17°C
conditioning treatments (HB-11°C, HB-17°C) did not consistently produce the
lowest purge values for every cut, in general, lower purge values were

observed when compared to the other treatments.

Values for percentage thaw loss and cook loss were also affected by processing
treatment; however, none of the processing treatments evaluated consistently
produced the highest or lowest values. It is important to note that even
though differences in thaw and cooking losses existed, no significant differ-
ences in cumulative weight loss were noted.

Processing treatment did not significantly influence any of the observed sensory
traits with the exception of juiciness. Chops from ESCB carcasses exhibited

the lowest values for this trait. Otherwise, chops from the other processing
treatments were rated highly acceptable for all observed sensory traits.

Conclusions

1. The use of brine chilling systems which induce crust freezing may result
in higher levels of purge in vacuum packaged pork.

2. Processing systems employing electrical stimulation and cold boning appear
to be undesirable for the processing of pork.

3. The use of electrical stimulation coupled with hot boning resulted in
products similar to those from conventionally processed pork.

4. Of the systems evaluated, hot processing systems employing a 11°C or 17°C
conditioning period were rated as the best systems for the accelerated
processing of pork.

5. Hot processing appears to be a feasible method of producing very
palatable, high quality pork cuts.

Bibliography

Miller, K.A., J.0. Reagan, J.C. Cordray, A. Abu-Bakar, D.L. Hoffman and
W.R. Jones, 1984. Comparison of hot processing systems for pork.
J. An. Sci. 58:506.

Reagan, J.0. and K.0. Honikel. 1984, Unpublished data.

Wiley, E.L., J.0. Reagan, J.A. Carpenter, C.E. Davis and J.A. Christian.
1983. Physical and sensory attributes of stimulated and nonstimulated
vacuum packaged pork. Proc. Recip. Meat Conf. 36:189 (Abstr.).

Wynne, R.1. 1980, Evaluation of optimal processing systems for hot and
cold boned pork. M.S. Thesis, University of Georgia, Athens, Georgia.

79




o] o
S i 8 g 3
sZ2 O — -+ 3 o
® £ S a =
@ 3 o 3 o ®
’ 3 £ 1 W™ — ™ o+
o — = ~
SelEAe 53 -
= =5 Table 1. Study 1 -- Mean values for percentage purge, thaw loss, cook loss and cumulative loss of
& o (= a 282 hot processed, vacuum packaged pork primals stratified by conditioning time, chill method
LR g and length of storage.
X G | —o<
z 4 3| 25~
=il 5= ==
ik =g Treatment Purge % Loin
-~ o o T R L - P variable Loins ShouTders Thaw 10ss Cook Toss CumuTative Toss
o= = TGRS . . o c <a
» @ » O ) 1 ~ o 5 )
Sl | C S o g 2.3
g = | cas Conditioning Time (h)
s : -
8 S - 1.4 1.1 5.7 34.5 41.7
-4 =5
8 g 20 =
= e B DY, e Lo e S5 5 6 1.8 0.8 4.8 35.3 41.9
o s s = S8,
o = B 4w |»n B o
2 @ A L a0 S 8 1.5 1.0 5.6 34.0 41.1
3 ©w Fo
S U oo =
a e e Chill Method
85 s E’é 2 1a
A = Cooler 143 0.9 6.1 34.6 41.9
o NN N ™ - O ao
I3 & © & & |o o £ . b b
=3 TN N B Brine 1.8 i i 4.8 34.6 41.2
o 7 O - a'®
s o | Storage Time (d)
5w 2 i eam e
v | o8
B i2g g \ X 14 1.4 2 5.6 35.0 42.0
) b ) 25
w RIS Dk e aa 21 KT 0.9 5.2 34.2 41.1
o o (=] o o <3 Se
No= Nno® | as Tiny
@0 o o o+ o 1 LN g e el Lo
S
< B
d 3 Wynne, 1980.
o
@
‘ e a,b Means in the same column within the same treatment variable bearing unlike superscripts
differ significantly.
Table 3. Mean values for percentage purge, thaw loss, cook Toss and cumulative weight loss of
Tab -- Mean values for percentage purge, thaw loss, cook loss and cumulative boneless loins and shoulders from stimulated (ES) and nonstimulated (NS) carcasses.
certain bone v 1 packaged pork primals stratified by processing
Processing Purge % & oms A Loin
U0 ) C : - 2 ok
= Bhok Toss Comi i at e, T84 treatment , Loins Shoulders Thaw loss Cook loss
(%) (2 _—
Loin Loin NSHP 4.3% 1.7 272
9 R T e T B -a a a .a
b o d e PAGY NSCP 3.7 3.9 25.6 3.3
- .0 Y.<
- A ! ‘ . ESHP 3.6° b .7 28.0° 35.6%
- 3" 2.1° 1057 35.8 g & 5 b
b B ESCP 5.9 1.98 3.5 28.4 37.8
= bec b an nPC . b
- 2.6 10.0 36.4
ES-HB 2,755 S el .2 e Bi7™ 30.9° 39.6° 1 T e
: st Wiley et al., 1984,
-CB . 3P 7.6 25 35.9° o
»® Means in the same column bearing unlike superscripts differ significantly (p <.05).
TS T TRR RS N 8 R T W g o 5 P € NSHP = nonstimulated, conditioned 3 h at 17°C deboned; NSCP = nonstimulated, chilled 24 h at
, 1984, 0°C deboned; ESHP = electrically stimulated (pulsed, 550V, 104 s). deboned 1 h postmortem;

ESCP = electrically stimulated (pulsed, 550V, 105 s), chilled 24 h at 0°C, deboned. Hot
= cendition carcass at 17°C for processed (HP) were chilled te 3°C in a -4°C brine chiller.
bone; ES-HB = pulse stimulate 550V
, debone 1 h PM; E B = same stimulation as

0 m PM, condition at 1
chill carc
a0 S

2 OFE. 1-5)% C 0 S 10 m PM
£S-KE, debone after 18 h chilling at 0°C.

©,C.8 ean values in the same column bearing unlike superscripts differ significantly (p < .05).




