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Introduction

; Loss z
%gdl{ng‘s é;ﬁTaxicfobiul spoilage exists at all levels of meat
utrxbution cﬂjiig?-s}dﬁt;‘%l Ehc ch(FQL{, LUH([HPC>-FHTU9gh
tﬁh evel . Bont 18 S and foju.l%: HILb[vu\ 1dcn(vdt the retail
U.S e wh‘)lesome "Umtr‘\ will not accept meat that does not appear
pTepackqfnd appetizing. Most meat sold at retail in the
aging i;k?d 1n the store. Houevcr,‘%u~5ture processing
Unities v1nef11c1ent and does not afford the economic
A tth are attendant to centralized processing and
,UCESS;nTﬂ)ur impedlmtnt»t@ wide- pread adoption of central-
‘kﬂged € and packaging is the limited shelf life of
2 meats. Developments in sanitation and
SSf I in recent years have improved the prospects
devﬁltintruu_‘cd packaging (Ramsbottom, 1971). Howe er,
Supp] Pments have not been adequately utilized, modified
ral p

s g
dng Pac

r

Emente :
TOCfFSQ with advanced packaging technology to make
€ssing a wide-spread this time.

reality at

. This
Ce 11s g < -
tic | tudy investigated the potential of a four percent

Tedy~. 3Cid spos = e

“‘]Uw the mﬂ»”‘w sanitation treatment of beef short loins to
1“1“ and qp tll‘rublul count on the external surface of the short
tha 1€ surface of steaks subsequently cut from

the sanitation treatment

0 Sy
& appoUper 3
Oite.p Timposed on was a

Oxy 2
::{L‘n and ggi;‘l)us atmospheres containing differing amo
“uﬁﬂ tufls[ic.un~dlUXIdc on the microbial populations and color
Ying ime pzr?idprcpuckugcd steaks in storage and display for
s.
( Materials and Methods
al, o AATLE]
r‘«‘lr S Ui];:j Fl.,'n p;.ija uL‘ beef short loins (lumt portion of
Iﬁm{ucrﬂtud rlﬂ.thgs study were seven days po m and were
1M05.w9re :nbo.%“ internal temperature of 0 tc The short
‘llaituﬂks, %?thd to the sanitation treatment processing
4Q.L Toom wl'?c short loins were processed into steaks in a
the Umnt‘sanfl&v had been sanltl;cd Lhux' ghly with a hot
rt Oinilful solution. All cqulpmcnt‘u>cd ir )
T 551 into steaks also were cleaned with
34 o, tlon before use. Each short loin was
““;iii%i per pair), 19mm. thick. All were
in o \)U‘ ]JOvJ)'Hreth;_mo meat t E‘hv trayed steaks were
h a l’)iU;Hlnk‘Ahlc polyvinly chloride film and conveyed
10“‘ a7 :llmm-! for sealing and shrinking the film. One
- S0lugio edch pair was spray sanitized for one minute with a
°n of four percent acetic acid. The sanitizi was
Results and Discussion
€ pr
pa¥;35fnuc of surface contamination on beef carcasses and
the ﬁpJP9” qrrxvu} at the beef processing plant or butcher
e €r of log 5 or more organism per cm“ occurs frequently
: ; .Q")CU“M(‘\‘\! often the meat has been shipped several hundred
he tWays (¢ ‘andled several times during distribution, and has
ty “‘1“.,“”_"“‘\ Mmaintained in an ideal refrigerated environment.
t Wag r)n‘“l‘;vm population on the beef short loins in this
i lh'r\h;u:d significantly from a mean of over log
Yang, 1n110” 9§ per cms due to the use of a four percent
oy Atigy t 4S a spray sanitizer (Table 1). The effect of this
'.\_:_”:‘u ran Teatment of the short loin had a significant, though
the Ved ;m;‘!l\\. effect in reducing the contamination on steaks
0f ‘WH1L7; these short loins within twenty-four hours following
“' ic ;;L‘I'*i treatment. These results concerning
g Yus . "% d4S a sanitizer are in general
¥ith ., °€arch in this laboratory (Bali (197 1)
'€ more recent results of Carpenter (197
Mgy The
MJLJUMU”1JT”QV'UI prepackaged steaks in an
“L”ul“)'y t““’/\:mv as a minor constituent had a significs
"N,Md’liu k,m.,k‘\l upon the proliferation of microorganisms The
Yo S wag 1” of prepackaged steaks stored in 15 percent carb
1."““ 2y, § Ower after a storage period of 14 days followed by
:“x\,.; Umll@ ‘f‘*l’ldv\' than untreated steaks held only half as
Te, in but,“J' The decline in microbial count after 7 and 14
o ngtcurbun dln;ldc treatments suggests strongly that
,‘Ll;u‘lt Zing f)nl_v was inhibitory but may have had a certain
;’n,hhlﬂ‘d {‘!. adccomplished before apparent growth beg The pre-
“\;u,t\’u[ Ilit-“.; Were 1n semi-permeable pouches during the st ge
le P ee m()i_{?udy so that the carbon dioxide concentration 1ay
\Um,“ly h dified through differential gas t through
fﬁénsuggciiehv*mylgr laminated film. The limite in this
whqun s )Uyﬁhur the mxgronrgun@<ms in the carbon dioxide
8e ang ?Lrln01mdl logarithmic growth after two weeks of
Splay.
"oy T oL
;”#ge t‘&°:?{nuliun of oxygen with the carbon dioxide was to
d(“k\cngc of s'lll'lL‘lL‘lll oxygen partial pressure to
Sirable color. Color characteristics of the steaks

ored wi ‘
: Uul With a sensory panel. Steaks in
Uratloa>utn were maintained longer without
tr ot

pouches containing
apparent

f““tmcnﬁgd mulnlulgcd a dc>1rdh1v_uppcuxan;v lon than

in the Y? (Tables 3 and 4). At the end the s (20 de
e aftcr”)ih Oxygen treatment were scored moderately

N two days of lighted display. The high oxyg

Tesulteq in

significantly superior
Stor s ’ POLLCE

dge and display times.

appearance

&“*Hlfv demonstrate the efficacy of controlled
L}”[““M Storage at desirable refrigeration temperatu
“’Tohli):klh,mul life of beef steaks. However, it is unclear
OgplS: lhlr §ruwth resumed on the steaks after
sms 5.3y have been due to: an adaptation
S to the carbon ide enriched atm

the

dio osphere,

accomplished by suspending the short loip in a 68 x 45‘x 30 cm.
cabinet with six nozzles fitted in the side of the cabinet to
accomplish uniform distribution of Fhe spray on the }oin surface
during a 360° rotation in the one minute spraying. The pressure
system was a small twin pump (Hypro 5300) that generated 80

pbund pressure per square inch at the nozz@e and pumped 3,500 ml per
The control short loin of each pair was sprayed with tap

minute.
water.

Three-fourths of the packaged steaks were
nto pouches containing approximately one liter of a gas

ni X These were: air, 15 percent carbon dioxide and 85
percent air, and 15 percent carbon dioxide and 85 percent oxygen.
The packaged steaks were placed @n 18 X 30 cm. polythylene-mylar
laminated pouches and evacuated in 18 inches of Hg before the gas
mixture was introduced and the pouch heat sealed. The remaining
one-fourth of the packaged steaks received no further treatment
and are referred to as the ambient air treatment.

Storage and Display. Steaks were stored and displayed in a -1.1%
temperature environment Storage was in an unlighted chamber.
All steaks were displayed for two days under 120 foot candles
of fluorescent (warm white) illumination at the surface of the
steaks. The temperature during storage dnq_dlspluy was monitored
at the top surface (beneath the packaging film) of the steaks. At
the termination of the storage periods, the packaged steaks were
removed from the pouches and displayed in the original polyvinyl

chloride film.

ual Appraisal. The steaks were scored for the extent of
Coloration and for the desirability of color of the lean by

, six member panel at the end of the storage and Qisplay period. A
freshly cut and packaged reference steak was provided for the panel
to use as a standard. The reference steak was cut and packaged

one hour prior to panel evaluation. A freshly cut reference steak
was prov:dcd for each evaluation session. All samples were
illuminated with 200 foot candles of incandescent light during

visual appraisal

core samples (25 mm in diameter) of

Microbiological Evaluation. Four i i
the subcautaneous fat were taken before the spray sanitation and
after a 16 hour drying period in a -1.1°C chamber. The steaks
for microbiological evaluation immediately following

were sampled 1 ;
visual appraisal. A core was ceptically removed from the center,
surface of the L.dorsi. Standard plate count determinations

upper - :
were conducted on both the fat and L.dorsi core samples.

Statistical Treatment. A random order of sampling was used to
etermine the allocation of packaged steaks to treatments. The same
used for steaks from both sanitized and

order of treatment was
control short loins from each pair. Data were subject to analy
of variance and means were separated by using the least significant

difference procedure (Snedecor and Cochran, 1971).

survival and ultimate normal growth characteristics of tolerant
st U 1 cterist : )
;r’nn1<m< after the death of susceptible organisms, 01 the
]~§ict;un of carbon dioxide by leakage of the semi-permeable A
}Li'h Further, it is unclear as to how much oxygen pressure is

uch. , - jen pressur .
%iuzcd to sustain desirable color for extended periods of time at
:; 1°C Studies are currently under way at this laboratory to
elucidate these phenomena.
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Table 2

EFFECTS OF GASEOUS ATMOSPHERES AND TIME ON
MICROBIAL COUNT OF PREPACKAGED BEEF STEAKS

{ TREATMENT ON THE MICROBIAL
LOINS AND DERIVED STEAKS

—
%) 1 , 1
Mean microbial count Mean microbial count
(log number per sz) (Log number per cm2)
Sanitation 1 2 =
Treatment Short Loin Steaks
i Gaseous Time
Sanitized 3 1.90 1.09 Atmospheres (Days)
2.57 0 7 13 15 20
: : f
Ambient air 1.83305 5 cqbE 7.00
A — R P e
Air (in pouch) 1.8330 3 59 5.89
1t value P <.05) = 2.30 g
15 percent carbon
> dioxide and
“t value (P <.05) = 0.66 85 percent air -
(in pouch) 1,83%2 L 1698071 56% . 2, 4oPr g
: with 4 percent 15 percent carbon
dioxide and
85 percent oxygen ) ) 3 = be
(in pouch) 1.83%% 1.50% . 1.62% - 2.14%° 2798
—
5 415
LSD (P <.05) = 0.64.
a-f A are
‘ i:\nf two means that have a common superscript letterl e
non-significant at P <.05.
Table 3 Table 4
EFFECTS ASE »v'ilA@‘.}!u%‘:?f{iﬁfﬁ "\‘-_\'U,T,[f?vf':,o"ﬂ.'””'z EFFECT OF GASEOUS ATOMOSPHERES AND TIME
\TION OF PREPACKAGED BEEF STEAKS ON DESIRABILITY SCORE OF PREPACKAGED
BEEF STEAKS
L Mean discoloration scurel" 152
P 3 3 n desirability score”’ —
Gaseous Time s — s
Atmospheres (Days) Gaseous T'ime
Atmospheres (Days)
~ S — g
0 7 13 15 20 SRR L T S R I /()
s e et s 0 7 13 15 £
Ambient air Y HE oo W el S o o —_—mM M -
T [ d e P
- / F: 8.2 7.74 5.72 4.26 2ol
Air (in pouch) BN G T i 1 LT LR Asbient s . £ ; 749 ¢
Air (in pouch) 8.25%P §.318P ¢ 3pd 4 108 2.65
15 percent carbon
a ,a -ab ob c dioxide plus
14 X3 1.63 2.79 4.65 85 percent air o S g 2 :
(in pouch) gi2s 7,952 17107 6.03 4.1
15 percent carbon
a a a b dioxide plus
1.14 1.03 1.09 1.35 2.64 85 percent oxygen g 5 2 7
(in pouch) 8.76 8.33 8.11 6
lpsp (P < 0.96. KIS
) 1psp (P <.05) = 1.00.
“No discoloration = 1, 25% discoloration = 3, ....completely
discolored = 9 Zthremely desirable = 9, Desirable = 8, ..... ExtremelY
a-d undesirable = 1.

ny two means that have a common superscript letter are
jon-signific t <.05 -f 2 -
non-significant at P <.05. 8 Any two means that have a common superscript are no?
significant at P <.0S5.






