


wholesale round and retail cut traits are presented in Table 4, Vacuum pack-
aged rounds displayed less (P<.05) muscle surface discoloration and trim loss,
lower (P<.05) off-odor incidence and bacterial counts, and higher (P<.05)
overall desirability scores than CO2 chilled rounds at both postmortem inter-
vals (10 and 17 days). Retail cuts from vacuum packaged rounds exhibited
higher (P<.05) consumer acceptability ratings (inside and outside round steaks)
at both postmortem intervals. Additional advantages in favor of vacuum pack-
aging, observed only at the 17 day postmortem interval, included higher (P<.05)
scores for appearance of the subcutaneous fat, less (P<.05) surface discolor-
ation on sirloin tip steaks and greater (P<.05) consumer acceptability for
sirloin tip steaks after 4 days of retail display. The data of the present
study suggest that vacuum packaged rounds were more desirable in appearance
(muscle and fat), had lower bacterial counts, less off-odor, required much
less trimming prior to cutting and produced retail cuts with greater expected
caselife than rounds packaged with carbon dioxide pellets.

Comparable data concerning the effects of CO2 and vacuum packaging
systems on certain wholesale rib and retail cut iraits are presented in Table
5. Analyses of these data are complicated by the failure of vacuum packaged
ribs to maintain satisfactory conditions of air exclusion (vacuum scores of
2.0 and 1.7 for 10 and 17 day intervals, respectively). Under the conditions

specified, CO, chilling resulted in ribs which had (P<.05) a lower incidence

2

of off-odors, less surface discoloration and which were (P<.05) more desirable
in overall acceptability (wholesale and retail cuts) than vacuum packaged ribs
after a postmortem interval of 10 days. Although CO2 chilling of beef ribs
appears advantageous at 10 days, its use for 17 days of storage is not feas-
ible. Ribs chilled with CO2 were less desirable in overall appearance, had
higher bacterial counts and yielded retail cuts which sustained greater sur-
face discoloration, were less acceptable to consumers and which were less ten-

der and less satisfactory in overall palatability than vacuum packaged ribs.
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Summary
Test shipments and storage trials involving 1225 beef quarters or whole-

Sale cuts were conducted to investigate the effects of protective packaging

on certain wholesale and retail cut characteristics. Polyethylene

polyvinyl chloride film reduced intransit shrinkage and improved
muscle color and subcutaneous fat appearance in comparison to unprotected cuts
during test shipments. The use of chloride films for storage of beef cuts

for 5 days decreased shrinkage yet had no effect on bacterial counts or inci-
dence of off-odors. Storage intervals of 8 days or longer in chloride film
fesulted in increased bacterial counts and undesirable odor scores and thus

not be feasible. The success of vacuum packaging

as a means of preser-

Vation f

for beef cuts depends greatly upon the degree of vacuumization achieved.

from vacuum packaged ribs had 1 day of additional caselife in compar-

1son to ribs wrapped in polyvinyl chloride film (storage interval of 11 days)
and were more acceptable to consumers in appearance and palatability than

Tibs chilled with carbon dioxide (storage interval of 17 days) Vacuum
Packaged rounds were more desirable in muscle and fat appearance, had lower

bacterial counts, less off-odor, required much less trimming prior to cutting
and produced retail cuts with greater expected caselife than rounds which

Were chilled with carbon dioxide pellets.
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FIGURE 1. BACTERIAL COUNTS FOR BEEF WHOLESALE OR PRIMAL CUTS STORED
FOR 11 DAYS IN EITHER VACUUM PACKAGE OR PVC FILM
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Wrapping e % e I

ssterial dusing Time in the retail case, days

Trait storage 0 1 2 3 4 5
Muscle color® Vacuum package 5.9 e 25D D3 5.0 4 7f
PVC film S OGS A5 Y gk g
Overall . Vacuum package 5.9 Dk 4.8 4.2 31 3.0f
P Ly PVC film % oS M T G O T B R
Peripheral = Vacuum package 4.2 4.4 4.3 4.1 3.6 3.5f
S lokat o PVC film 82 V63 A1 137 29 g e
Surface d Vacuum package 6.3 6.3 6.2 5.9 4.9 4.6f
ARER A0 Ay PVC film R N W S e
Odor € Vacuum package —— —— —— —— —-— 2.6f
PVC film ——— mmm eme e o 2,18

®Mean values derived from a 9-point scale (9 = very bright cherry red;
1 = black).

1
“Mean values derived from a 8-point hedonic scale (8 = extremely
desirable; 1 = extremely undesirable).

“Mean values derived from a 5-point scale (5 no peripheral discolora-

tion; 1 = extreme peripheral discoloration).

]

dMean values derived from a 7-point scale (7 no surface discoloration;

1 = total surface discoloration).

®Mean values derived from a 4-point scale (4 = no off-odor; 1 = extreme

off-odor).

ngeans for the same trait bearing different superscripts differ signi-
ficantly (P<.05).
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TABLE 4. EFFECTS OF TWO PACKAGING SYSTEMS FOR DISTRIBUTION OF BOXED BEEF
ON CERTAIN WHOLESALE ROUND AND RETAIL CUT TRAITS

\_
Postmortem interval
10 days 17 days
Carbon Carbon
dioxide Vacuum dioxide Vacuum
o Trait chilling packaging chilling packaging
Yholesale cuts
Vacuum score? —_—— Jed —-_—— 3.2
Fat appearanceb 3.9f 4.0f 2,28 3.8f
N g e g : 3 g f
Surface discoloration 2.5 4.8 2.0 Bl
Overall desirabilityd 3.88 6.4% 3,28 6.0
Odor® 2.38 3 1.48 3. 9%
i g f g f
Bacterial count (loglo) 7.3 4.6 7.4 5.8
3
Unsaleable trim (kg) 0.48 O.lf 1.18 0.1
Retail cuts
y 7 L 3 f > 3 I
Surface discoloration—inside round 3.9 3.8 4.2 4.4
Surface discolorationSoutside round 3.9f 3.9f 4.lf 4.2f
Surface discolorationSsirloin tip 3.4t 3.3f 2.88 3.7f
Consumer acceptabilitfiinside round 3.78 4.5f 4,28 o7
f f
Consumer acceptabilitygoutside round 3.78 4.6 4.28 4.5
£
Consumer acceptabilitygsirloin tip 3.5f 3.6f 3.18 4.3
f £
Overall satisfactionginside round 5.4f 5.4 5.6 5.4
f f f
Overall satisfacriongoutside round 4.9f 5.0 5:1 5.0
f f f
Overall satisfactiongsirloin tip 5.2f 05D 56 6.0
T : f
Bacterial count (1og10) 7.18 5.9 5.9 6.4
\

a
Mean values derived from a 4-point scale (4 = complete vacuum; 1 = vacuum
lost).

b
Mean values derived from a 6-point scale (6

Coloration).
e

very fresh; 1 = severe dis-

Mean values derived from a 7-point scale (7 = no surface discoloration;
1 = total surface discoloration).

Mean values derived from a 8-point hedonic scale (8 = extremely desirable;

= extremely undesirable).

e

Mean values derived from a 4-point scale (4 = no off-odor; 1 = extreme off-
Odor),

gMeans in the same postmortem interval and on the same horizontal line
bearing different superscripts differ significantly (P<.05).
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TABLE 5. EFFECTS OF TWO PACKAGING SYSTEMS FOR DISTRIBUTION OF BOXED BEEF
ON CERTAIN WHOLESALE RIB AND RETAIL CUT TRAITS

Postmortem interval

10 days 17 days
Carbon Carbon
dioxide Vacuum dioxide Vacuum

S e TEEE chilling packaging chilling packaging
Wholesale cuts

Vacuum score” —— 2.0 e g 7
Fat uppear:uceb 4.18 3.78 4.28 3.lh
Muscle color® 6.58 5.78 6.38 6.18
Surface dis:o]orationd 4,68 3.3h 2.88 2.38
Overall desirability® 5.78 48" 4, 2% 4.6%
odor® 3.6% Fm 2.4% 2.18
Bacterial count (loglo) 5.48 4.9g 7.2h 5.9g
Unsaleable trim (kg) none none 0.3g 0.28
?Le__._t ai l’*_C“U_ESi

Surface discoloration 6.28 6.28 5.9h 6.38
Consumer acceptabilitye 7.48 6.5h 5.7h 6.65
odor™ 2.28 2:¢% 2.1¥ 2.48
Bacterial count (loglo) 5.58 5.3g 5.68 4.78
Flavor® 6.5% 6.5% 6.48 6.65
Tenderness® 5.98 6.1% 6.1" 6.78
Overall satisfaction® 5.88 5,78 6.1h 6.78

"Mean values derived from a 4-point scale (4 = complete vacuum; 1 = vacuum
lost).

bMean values derived from a 6-point scale (6 = very fresh; 1 = severe
discoloration).

“Mean values derived from a 9-point scale (9 = very bright cherry red;
1 = black).

d
"Mean values derived from a 7-point scale (7

1 = total surface discoloration).

no surface discoloration;

eMean values derived from a 8-point hedonic scale (8 = extremely desirable;
1 = extremely undesirable).

fMean values derived from a 4-point scale (4 = no off-odor; 1 = extreme
off-odor).

ghMeans in the same postmortem interval and on the same horizontal line
bearing different superscripts differ significantly (P<.05).
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