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SUMMARY: Efficiency in the fresh meat industry could be increased with the application of centralised proc i

and packaging of retail cuts. A bulk packaging method (mother bag) was evaluated to determine its influenc® onueﬂ:
quality and shelf life characteristics of fresh pork. Both the storage periods (days in the mother bag) and the subs” W
retail shelf life had a significant influence on the total counts. A storage period of 21 days in the mother bag
subsequent retail display life of a further 4 days was possible. The odours of the mother bag packaged sam p g‘”
only slightly unacceptable after 21 days bulk storage and 4 days retail display. The mother bag cemralISed pec P
method is a feasible alternative to the traditional wholesale and retail PVC-packaging systems for fresh meat g 0‘
be a suitable, cost effective system to use.

INTRODUCTION: Centralised processing and packaging of retail cuts, could realise labour savings o dqaﬂn‘

nt
product spoilage for the retailer, while providing the consumer with a variety of products of more consiste P o
mate™®
ent, OF‘T'

especially in products with a low turnover rate. At the central pre-packaging plant, personnel, equipm N
., 1983,

and quality can be more efficiently controlled and utilised (COLE, 1986; HINKSMAN, 1981; KIRSTEN, et a

trd
& SHAW, 1989). The retailer benefits because the responsibility of processing and packaging retail cuts is Lﬂcne"‘
-storé

to the wholesaler, while more uniform products are received. Furthermore there is also the release of in
COLE' §

space for merchandising and the maintenance of the cold chain to assure an extended shelf life (

Disadvantages the retailer may experience are the lack of consumer acceptance of centrally prepackaged ﬂesem(?‘e

products, as well as the lack of consumer marketing expertise on the part of the central packers. As retailers Concseﬂ“j :

on merchandising, rather than processing fresh meat items in the store, central pre-packaging will becomé mor y

in providing a true display ready product (COLE, 1986). eﬂdef‘
The shelf life of such packaged products could be influenced by the raw materials and processing and b® o

in P
by the packaging process and materials used. According to supermarket and/or butchery managers, the mé oplem‘

5 p /
with retailing pork in South Africa is the obtained shelf life (3 days at 3 °C). JOLL (1981) also reported on th' mome

: od
therefore pork was used in this study. The objective was to determine the influence of a bulk packaging met (
bag) on the quality characteristics and shelf life of fresh pork. P

al
mé " 4
MATERIALS and METHODS: Meat: At a city abattoir 3 pig carcasses were selected according tO nof ofﬁg |

ma®
pHi1 (>6.00 in the M. longissimus thoracis, in the area of the last three ribs), 1 hour post mortem and @
65 kg. Only the loin cuts were used. A0 of |

um
Treatments: The loins of each carcass (3 days post mortem) were individually vacuum packaged (Vacu atlf‘a

op?
- ca. 67ml/m?/24h/atm at 23 °C and 75 % RH) at the abattoir and transported, using a refrigerated truck © rﬂ"ﬂ
d

|
0 - 4 °C (traveling time ca. 1h), to a meat packaging and processing outlet. The six loins represt':‘r‘ted
of the experimental procedure, with duplicates of each sample included in each loin. These loins weré i d"’
18 chops on a clean bandsaw Each chop was placed in a shallow styrofoam tray and individually Overw i ﬂfﬁdc
PVC (OTR - ca. 5000 mi/m 2/24h/atm at 22 °C 75 % RH) at the packaging plant. These 18 chops rop” o D”gs
PVC-overwrapped controls and 12 PVC-overwrapped bulk packed samples (mother bag) (BB4L Cryovac Ve

OTR - ca. 39ml/m?/24h/atm at 23 °C 75 % RH

p”cb
g, Esc” Y cU”ﬁ |

Mother bag (bulk gas flushing): Twelve PVC-overwrapped samples per loin were"bulk packe 40 ~

contained 6 PVC packs. A vacuum (ca. 80%) was drawn and the mother bag heat sealed with a Réscnerm

930
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WnCh:e‘ Each mother bag was then filled with 100 % CO2 by inserting a needle attached to a industrial gas cylinder
Plastic tube. The ballooned bulk pack was again heat sealed to close off the puncture. The volume ratio of

g ;id:ace to meat was approximately 3:1. One hour after bulk packaging, 3 replicate mother bags were opened.

o samples (2) from each mother bag were assessed immediately after opening and the remaining samples
:;Z (:isp|§Yed for 2 and 4 days respectively in an open deck retail display cabinet (0 °C).

Mg " ®mainder of the mother bags (9) were stored at 0 °C for either 7, 14 or 21 days. After each specified storage
Other 3 replicate mother bags were opened and the samples displayed and assessed as above.

the I::rs:ns;anent After being subjected to mother bag storage and subsequent shelf life, samples were withdrawn and
COIou, PVC-overwrapped chops assessed regarding potential shelf life, colour and odour.

of The colour of each sample was assessed, whilst the packs were still unopened, by a trained panel consisting

Peg
1981)_ Ple, using a colour chart (5 point scale ranging from “extremely pale” = 1 to “extremely dark” = 5) (ANON,

do,
D“‘t ur: " Each sample was assessed by a trained panel of 10 people immediately after the pack was opened (6

Sca|
© ranging from “no odour” = 1 to “completely off” = 6).

2 was removed aseptically to a depth of ca. 5 mm from

be |, ob’O’OQIca/ analysis: A measured area of 12.84 cm
Se” ;i:t Surface of the sample and homogenised with a Stomacher 400 in 100 ml of a 1/4- strength Ringer diluent.
g " n.lzns were made and 0.1 ml of each was surface plated in duplicate on various media. Total aerobic counts
) '®d on Standard 1 nutrient agar (Std 1; Merck), incubated for 3 days at 25 °C and total anaerobic counts
1;S§fér anaerobically incubated at 25 °C for 5 days, (anaerobic jar + BBL gaspacks). MRS plates (DE MAN
Were =) INcubated for 5 days at 30 °C were used for the determination of lactic acid bacteria. Pseudomonas spp.
DHL ONitoreq o cetrimide fusidin ceporin agar (CFC; MEAD & ADAMS, 1977) incubated for 3 days at 25 °C, and

Agar
(SAKAZAKI et al., 1960) was used to determine Enterobacteriaceae (2 days, 37 °C).

| it
benod el a@nalysis: Analysis of variance was performed to determine which factors (packaging, storage days, display

betw g '”tEFactnons contributed significantly (P<0.05) to the different parameters monitored. When an interaction
Which VtWo Or more factors was found significant, the least Square means (LSMEANS) method was used to determine
o of the factor or interaction was significantly different.
di&pl Is: Colour Assessment: Following 0 days storage the mother bag samples were dark after 2 days retalil
Safhple;s lthOUgh the colour became normal as display progressed (day 4) (Fig 1). The 7 and 14 day mother bag stored
f’% e inma"y pale, but after 21 days bulk storage the colour was normal. These results were significantly different
) OBtained for controls (P=0.0041).
Uisblay( g, Assessﬂ'lent The 0 day mother bag samples had a fresh and acceptable meat odour after 4 days retail
oy b;I) After 7, 14 and 21 days bulk storage only slightly off odours (2.5, 2.7 and 3.4 respectively) were detected.
g O”Venti assessment: The PVC-controls had a 4 days shelf life (<log 6.00 cm'z) versus the 3 days normally obtained
\h\O.OOOT) in?nal retailing procedures (Table 1). The mother bag storage days (0, 7, 14 & 21 days) had a significant
o th luence on the total counts (Table 1). The 21 days bulk stored samples had significantly higher counts
Q%Nts S\a:mes Stored for 0, 7 or 14 days. The retail display period also had a significant influence on the total
The ~Y.0009).
dec‘in o ¢ Y days Mother bag stored retail PVC overwrapped cuts had an initial mean total count of log 3.61 cm, which
qlsp|ay_ T *Mewhat after 2 further days of retail display and reached a count of log 4.7 cm? after 4 days of retail

0 :
Veral| flndmg was that the total count after 4 days retail display was always significantly higher (P =0.0001)
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FIG. 1:  Colour and odour assessment of retail displayed samples after bulk storage in mother bags

1=Retail display of 0-day mother bag samples

2=Initial values prior to retail display IQ
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than the 0 and 2 day determinations for all the mother bag treatments (days 7, 14 & 21), as was the trend ,oOUﬂ'
j ’ : totd
mean total count on day 2 of the retail shelf life period (Table 1). After 21 days mother bag storage, the ,acgaf

fe/!
of the retail displayed samples on day 4 (log 6.38 cm'2), was regarded as microbiologically acceptable. Enterob® o

3. ‘
counts were very low, during the extended storage period. After 21 days mother bag storage a count of log wweaw

ol
was recorded on day 4 of the subsequent display period (Table 1). All the other microbial counts recOFdedf
the same trend as was recorded for the total counts (Table 1). d

other p
Table 1: Microbiological counts obtained during a retail shelf life study (0 °C) from pork loin cuts, pvC-m ‘
stored for different periods or directly displayed sw”d'
Retail | Total | Stand. | An- | Stand. | Lactic | Stand. |Pseudo-| Stand. | Enter 0/ 0
Ticieaitin Display Count?_ Error aerobeg Error acid : Error monadg Error bacfeg |
(log/cm®) (log/cm®) bacteria (log/cm®) aced’, /
(log/cm?) (log/em L4
Day 0 4.43 0.30 4.18 0.29 3.68 0.20 3.28 0.24 0.91 015
PVC-Controls Day 2 3.95 0.35 3.89 0.40 3.68 0.26 2.50 0.37 0.27 y‘*g
Day 4 5.20 0.28 5.02 0.36 4.09 0.27 5,27 0.23 _}]ﬂ 0
PVC-Mother bag Day 0 3.61 0.34 3.34 0.24 3.35 0.06 1.61 0 0 0
L Day 2 3.02 0.40 2.97 0.12 3.52 0.08 2:17 0.10 0 y
storage: 0 days 0 16
Day 4 4.70 0.07 4.27 0.30 3.77 0.12 4.70 0.91 0
PVCMother bag | D2V 0 | 409 | 028 | 383 | 024 | 340 | 047 | 354 | 041 | 09° | ¢ .
SRORET. davs Day 2 3.16 0.15 2.74 0.34 2.93 0.12 1.42 0.38 064 %
Day 4 | 461 | 031 | 410 | 027 | 368 | 033 | 3.51 0.35 % 0,15
L Day 0 | 4.22 0.28 4.13 0.26 339 | 0.18 3.83 0.43 1'55 0'61 |
SR Iy Day 2 3.85 0.17 3.87 0.37 3.36 0.16 1.91 0.32 0~24 %
Day 4 5.20 0.29 5.23 0.21 4.66 0.27 4.67 0.27 _,2/1 0'17
PVC-Mother bag Day 0 5.78 0.32 5.30 0.31 4.59 0.22 4.16 0.47 1:1 0'56
[ Day 2 5.76 0.33 5.98 0.51 4.93 0.29 2.91 0.31 0. 0
storage: 21 days D 3‘92
ay 4 6.38 0.23 6.47 0.26 4.25 0.27 6.21 0.21
anngug“

e,
DISCUSSION: According to the odour assessment mother bag samples were judged to be still aCCeptab f100

ife ©
slight off odours could be detected by a trained panel after 21 days bulk storage. The commercial storag® I RHISO

CO2 stored pork is more likely to be limited by a loss in colour than by excessive microbial growth (GILL &

1989; SEIDEMAN & DURLAND, 1984).
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n
®Xtended shelf life of 21 days was observed for the mother bag samples with a subsequent retail display shelf
2
)

“
fy of

4
44 days. The relatively low total count (log 4.7 cm™) for 0 day PVC-mother bag stored samples obtained after

YS retain
fy b Staj| display may be due to the effect of COo. The CO2 was possibly applied before the bacteria had adjusted
n :
samm i nvironmental conditions and despite the relatively short exposure to the gas (a few hours) and prolonged
8 har
andiing, the CO2 managed to retard bacterial growth (CLARK & LENTZ, 1969).

en o K , , :
)qenq after 21 days the initial total count was <log 6 cm? and assured a retail shelf life of at least 4 days. This
8

d :
Shelf |ife achieved is probably due to the residual effect of the CO2 (SPHAL et al., 1981).

Nter, .
b&ﬁer Obacteriaceae counts were very low during the extended storage period. This might be directly related to the

YQi . 4 ) ] .
Storag e control achieved in the centralised packaging system used. Furthermore, different authors found that CO»
8
and/or |

[\
\eribut

ow refrigeration temperatures (-1 to 2 °C) suppressed Enterobacteriaceae growth, which could also
e
10 these results (BLICKSTAD & MOLIN, 1983; GILL & HARRISON, 1989).

B r . e ) 7 . ’ £
’%ta” P SSults of this study indicate that centralised packaging is a feasible alternative to the traditional wholesale and

Dackagin packaging system for fresh meats. Furthermore the mother bag may be a suitable, cost effective centralised
Ilow@' Fg SYstem to use.
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