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The functional realities of central meat processing systcls
dictate that a warehouse inventory of prep: 1ckaged product must be
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gdluialncd and that the packages must be transported from t
tf Preparation L0 theretdil sutlet: #Both of thHese functions take
e and, ultimately, require a longer package life than thc Iwo to

hloo day shelf-life encountered in retail store's prepackaged meat.
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2 The overall objective of this study was to evaluate the effects

- g&scozs atm 'phorcs upon the a]p earance, microbial development and
-1n¢ i kaged beef »tcaks after VLW‘OMQ

Periods of TCTllgGTHTGd storage and illuminated display at -1.1°(C,

Materials and Methods

Me . : " _ . y : :
\iﬁl Twelve pairs of U.S.D.A. Choice beef short loins (lumbar area )
1al

I e used in this study. Each short loin was chilled to an internal
ti““ *rature of -1.1°C before cutting into seventeen Stgaks, 19 mm
ToéC} Cutting was performed on a band-saw in a ~di, 180 room. The

M and all cowjpmcnt had previously been cleaned with 60°C water,
“tergent, a quaternary ammonium sanitizer and rinsed with 60°C water.

Wy All steaks were placed in individual, ser
\“PPOG in poly vinyl chloride shrink film and

r(er of sampling was used to assign the steaks
e

Yy numbered Heat trays.
t sealed.” A random
o experimental
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atments.
Gase
;EQSEHE Atmospheres Three experimental and one control atmosphere
?)10 used. The cﬂpcxjﬂenta atmospheres were: 1) partial vacuum,
3) & Mixture of 15 percent carbon dioxide and 85 percent oxygen awd
D{ 4 mixture of 10 percent carbon dioxide and 90 percent

vacuum atmosphere was designed to Qj”WlHLb the holdi
Packaged beef in a partially evacuated bulk container
th "8ge and distribution. The treatment was accomplishec
Prepackaged steak in a small, sturdy metal container
tate size to prevent the mashing of the steak when at
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pressure (18 inches of Hg Pra-
packaged steaks in the gas etal
containers nﬂﬂ placed in es
were evacuated (18 inches the
gas ml\turo qn’ sealed.
additional pa ging other e
film.
St Y. Al¥isteaks were stored din a +1.10¢c ¢
St were 3, 5, 7.and 10 days. A control stes s
S vas designated as 0 day storage. Adjacent stea W
used in pairs. At the end of the storage period one of the st¢

as evaluated and the other prepackaged steak of the treatment pairs
was removed from the polyethylene-mylar pouch and the metal cont o
These steaks and the control Steek were then displayed in a self ser-
vice display case for three davys The display case was illuminated
for 12 hours each day with tlu01>cent lighting adjusted to emit 120
foot candles of light at the surface of the steaks. The temperature
was adjusted to -1.19C at surface of the Stcak except during the
twice daily defrost cycle which resulted in a naximum steak surface

temperature of 2°(C.

Visual Appraisal. One hour prjor to visual appraisal the p

re
steaks were removed from all packaging other than the origina
board tray and poly vinyl chloride film and allowed to adjust
normal air cn\lronmenL in.a 1. 18F d1<nla\ case. The samples
scored for color de sirability, color de escription and degree of
dlscoloratlon by a five —meﬂocr pdnel at the end of each storage and
d1<p1ay period. The samples were illuminated with 200 foot candles

of incandescent light during Visual appraisal.

Microbiological Evaluation. Immediately after visual appraisal a 25.5
core was aseptically removed from the center, upper surface of the L.
dorsi for a standard plate count determina tlon. The samples were

serially diluted, plated and incubated 72 hours at 21°C. The remaini
portion of the stean was vacuum packaged, frozen and stored for taste
evaluation.

Taste Panel Evaluation. Steaks were cooked in a 18509C convection oven
to an internal temperature of 65, 7°C. Samples of each steak were
evaluated for flavor desirability and type of off flavor by a four-
member trained taste panel.

1Sy o - thet'data
ce of aitFeranc
test (Duncan,

Statistical Analysis. Statistical anal VS
of varilance (Snedecor, 1956). Significan
means was determined by a multiple range

Results and Discussion

The growth of the initial mean inoculation of 774 microorganisms
per square inch of steak surface was more effectively controlled by )
the carbon dioxide-oxygen mixture than the other atmosphere treatment>
(Table I). There was no signficant increase in microbial count on
the steaks in the 15 percent carbon dioxide—oxy;;1 treatment for tuf*q
entire thirteen day storage and display period. The other gas mixtul®
treatment exhibited a ~1gn1£icant increase from the initial microbial

count only after ten day storage and display 1
microorganisms in the partial vacuum treatment i
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- s probably due to th€
presence of residual air in the voids between the rigid, rectangula
metal container and the irregular, thinner steak package contained
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The presentation of Tables I, II, and III as two-way
Was dictated by the signifi Eid I f gaseous atn
Froatmcnrs and tin ents. The longer the steaks we

Pho greater Jhk‘l”lbl(ﬂilﬂj.]1UFH3GT5 and the greater the uc,Lcr‘(Wﬂzc'
in pearance. Three days of display accelerated the rate of mic
8Towth and color deterioration. These data do not reveal whether
the acceleration was a direct result of Lho presence of light or o
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the somewhat Oreate‘ variance of temperature in the display case with
¢ Programmed defrosting cycle, or a Comnlnution of these.
i Flavor desirability 611 , Tables IV and V, were not significantly
teracting. However, the trent of the results are the same. Gaseous
gackihjmo was superior to the other treatments. Flavor desirability
€Clined wi t} increased storage and display.
D Carbon dioxide combine with oxygen measurable enhanced the
4Ckage life of steaks in the study.

Literature Cited
D . ;
Uncan, p. B. (1955). Biometrics, 11:1.
N . T 5 ~ B . r
kaUmann i D.sobtrinper, W G, ‘and Gould, P Be «(3865) . Univ. &t Mo.

Ma nuul 61.

s oha, Kiehl, B, R.-‘and Bfadye-D. E. {1955)., Mo. Agr. Exp.
Bull. No. 583. '

S. (1970). Food Product Development, 4:64.




TABLE I

EFFECTS OF ATMOSPHERE AND TIME ON MTICROBIAL COUNT
PREPACKAGED BEEF STEAKS

Mean microbial count
(Log number per in?2)

Gaseous Atmosphere Storage Time Plus Display Time
(Days)

: } g2hownty apch 2 abcde bcdef abcde dbcd o fo ol 1 .
Partial Vacuum 2.89 el B 3.29 3019750E) 3, 0430CC algctER 4 qp8h T gqd .44
s abec .abc abc Sabe abc sess@bedel . Siaaheda bcdef def SRS
10 percent carbon  2.89 2.6¢ 2078° 0 2. 74 BT - PRP TR R i g DEART o eud 2.99
N dioxide and 90
O percent oxygen
X R re
I ol abc abc a o & abed, o cabcde abcd’ - - .abcde = i
15 percent carbon 2 @9 2.80 2. 79 2 0" 2.00° 229570 3.08° %00 arsg8 3.14 2.87
dioxide and 85
percent oxygen
mixture
z 2be aabcd oy addef bcdef T hi i e ey : e
Control 289 3. 037 3731 3.26 3.78° 4,54 5.04" 5.93" 6.54 1,26
o AT e L 2 ab & ab T B e e ] AT TR T S
Mean 2.89 Ui 5,00 55480 Q209 Sbddl) Wi 45 7 4.5

4

X . . s e -
Any two means that do not have a common superscript letter are sStenricantiugt < 050




EFFECTS OF ATMOSPHERE AND TIME ON DESIRABILITY SCORES
: REPACKAGED BEEF STEAKS

1
4

corTre

N

lecirabilirv
Mean desirability

t

Display Time

(op)]
5
3]
n

aseous Atmosphere Storage Time

. def ef ~-def it o R s
Gl e tas B 2T 45 55 5575

4.68° 4,39 T Sivcnd

Partial Vacuum 8.14
Rl 5 ab a ab ab a ,ab : :

10 percent carbon 8.14 8.47 8.24 7.94 e 5 Gl & 850 7.49 Lo s 7.98

dioxide and 90

percent ioxXygen

mixture

9699

ab a ab s w@ D) a a ab al
15 percent carbon 8.14 842" 8,22° 1397 8.41 834 8.41% 8. 15 oy P 8.18

dioxide and 85
percent oxygen
mixture

. ab 2 ab S dD cd bie cd de £ (
Control 8.14¢ 7.96 7. 862" 6.99 7.24° 6,87-% Woagrini i 4., 388N 6.84
: ) a BT S 2 bc % cd B | NPT | d e S,
Mean Score 8.14 7.75 7.46 7.29 7.11 Fe TR B 6.43° B

i

1

Hedonic Scale: 9 = Extremely Desirable .... 1 = Extremely Undesirable.

a-h

Any two means that do not have a common superscript letter are significant at P<.05.




TABLE II1

EFFECTS OF ATMOSPHERE AND TIME ON DISCOLORATION SCORE
OF PREPACKAGED BEEF STEAKS

1

Gaseous Atmosphere Storage Time Plus Display Time

O eF iy 5, 80 51+ A e i) b kets O ) HE S G R e Mean
s A e efg ~-ef hi B e o hi AT e g
Partial Vacuum 8.82 G/ Bodos 2 6. 75 4.90 S 5 055 4,067 4,48 6.00
& ; ’ oL D W e . a e b g P R ey s gl e LE o
10 percent carbon .G S ST Sl O3 A 8.40 8.65 8.10 8 9 s
dioxide and 90
percent oxygen
mixture
ik a a ! a a a e ab .ab
e+ ~ « Q9 g C N 5] e D g Q I ke Q W, ( T
15 percent carbon 882 Ss 84 8278 877 8.90 8.85 8.90 8.69 8.44 S RVae
dioxide and 85
percent oxygen
mixture
1 1 TR l s i
e b a cnab e DC bcd S b C Lo e d et sd et -ef - gh 5.
Control §.82 8.59% SL55 7.90 S22 o T e g Sl 85 6.95 SRR 7.66
ST 2| !\, “\T_-—- 1![' 3
Mean Score 8.82° 8.26 ' 8,04 %0 £t calat. 87 80l b
Hedonic Scale: 9 = No Discoloration .,.. 5= 50% Discolored
© “Any two means that do not have a common superscript letter are significant at P<.05.
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Gaseous Atmosphere Fladvor— 5 REk-g
Desirability”

- (Adjusted Mean)
» gD
Partial Vacuunm 4508

. o a
Lo percent carbon dioxide 5.94°
C ] = s,
and 90 percent oxygen
Mixture

. . a 2 a

15 percent carbon dioxide 6.06 o e

Control 5.08° 2.69°

1 S Vo S REETIRLOS = e R R G G e S
Any two means in a column that do not have a common superscript

31Gtt0r areisipndicant at P« 05.
Sﬁedcnic Scale: 8 = Very Desirable .... 1 = Very Undesibable.

& = No off-flavor, 3 = Slight off-flavor, 2 = Moderate off-flavor,
l = Very off-flavor.
TABLE AV

EFFECT OF STORAGE AND DISPLAY TIME ON_PALATIBILITY
OF PREPACKAGED BEEF STEAKS?!

S

Storage and Display Time
— Flavor. i Off-,
*torage Display Total Desirability” Flavor
'S ) Days) (Days) (Adjusted Mean) (Adjusted Mean)
0 0 0 7587 3.90°
3 0 3 6.56° Son2
5 0 5 W %i59°
3 3 6 6. 250 3,360
7 0 7 5 AEES 2.80°
5 2 8 4,944 3,635
10 0 10 5305 A Ve
7 3 10 ] i g Ue
oy 3 13 4.04° P
e - — oy
iQy two means in a column that do not have a common superscript
, '€ significant at P<.05.

Hedonj ¢ Scale: 8 = Very Desirable .... 1 = Very Undesirable.
4
1

[N

+

Very off-flavor.

No off-flavor, 3 = Slight off-flavor, 2 = Moderate off-flavor,






