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INTe
MTRODUCTION

Fp&gi'}‘ﬁoyiul quality of pork is closely associated with genetics and other factors such as ante-mortem handling and carcass cooling rate.
blangg Ie interaction of such factors, meat with abnormal structural and physico-chemical characteristics often appears in meat processing
Bﬂxed‘ Extreme abnormal exqmples are PSE (Pale, Soft, Exudative) and DFD (Dark, Firm, Dry) meats. g » '
thyy th on pH and water holding capacity differences of these meat categories when compared to Normal pork, it is reasonable to think
M ”T'xe Quality status could quantitative and qualitatively influence the storage microbiology, affecting their retail case life (Greer &
[)im;a" 1988). In lh1$ area, the published results are scarce and 0fte;n contradictory. Rey et al. (1976) and Qrecr & Murray (1988)
thn' out a lower microbial development on PSE.wh_en c()mpured with Normal and DFD meats. However, Smith & Carpenter (1976),
19endnsen (1980) and Fox et al. (1980) state no significant differences between meat categories. Additionally, Newton & Gill (1978,
The o ?}I)Pp'()rlcd‘[h;u growth rate of meat spoilage bacteria in beef was similar, over the range of pH observed in fresh meats.
;lgr()hi'cJW!lyc of this work is to e.vuluzne.lhe microbial characteristics of different pig meat categories (PSE/Normal/DFD) stored under
refrigeration and their retail case life.

MA I8
TERIALS AND METHODS

We

‘:\”L‘]V three loins with distinct meat quality status were assigned according to muscle internal reﬂcclzupe (Fibre Optic Probe) and pH
‘rQan:?d 24h post-mortem (respectively FOPy4 and pHp4) between Axhc 3rd ll[]d 4'h [umbar vertebra, being PSE, DFD or Normal those
Sam l_“‘Ll respectively FOPy4 >60, pH24>6.0 and FOPy4< 50 concomitantly with a pH4<5.8.
th Pling . Three trials were performed, each including three loins of the different meat categories (PSE/Normal/DFD). After deboning,
for '\?”glxsimus portion between last lumbar and the 10th thoracic vertebra was divided into chops of approximately lem thick (£50g)
ol vvﬁ:u;\ll()n.ot microbial and scnsona'l churuclerlsllcos. Eu_ch chop was put in a styrofoam tray, over wr;}ppcd in an oxygen permeable
S\\”-'()ri-'\/l retail wrap and displayed during 7 days at 4°C, simulating commercial retail conditions (12h/light and 12h/darkness). While
day al analysis was done on a daily basis until the appearance of off-odours, the microbial evaluation took place respectively at Oh, 3
Mi(:rdnq 7 days of storage.
for ()h“)!()gical Determinations - Twenty grams of each chop were homogenised with 180ml triptone-salt solution in a stomacher
(Mq '?L‘ Minute. After serial dilutions, Iml of each was surface plated on appropriate media for total mesophylic (Plate Count Agar
0, ‘L < Gcrmzmy) at 30°C for 3 days) and lactic acid bacteria (Man-Rogosa-Sharpe agar (Oxoid, England) at 30°C for 3 days), and
3o Of each was used for Pseudomonads (CFC agar base with cephaloridine-fucidin-cetrimide supplement (Oxoid, England) for 48h at
ela’"' /\‘” bacterial counts were converted to common logarithms and expressed as log colony forming units/g (log cfu/g).
Oy ’(?ase Life - Samples, exclusively prepared for this purpose, were daily assessed by a 4 member panel, in relation to colour and
Uing, xi‘r‘}CCpmbilixy, till the 6th storage day. Colour and odour were evaluated using respectively a S (1- extremely desirable; 5- extremely
o 'ei‘c able) and 3 (1- acceptable; 3- unacceptable) point scales. Retail case life was arbitrary defined as the time in days for each sample
St ist; A mean value lower than 3 and 2, respectively for colour and odour.
H;xilé\,lcﬂl Analysis - Factorial model analysis of variance based on a completely randomised block experimental design (Norman &
froy, [] )RU Differences among means were compared with the Least Significant Difference Test (LSD) at the 95% level calculated
R € residual mean square.
i ULTS AND DISCUSSION

Croh:
Dcriom?'”l()gicul Characteristics - Changes in the microbial characteristics concerning the three meat categories along the storage
bey ,EC‘”Q shown in Table 1. Regarding the total mesophylic and lactic acid bacteria counts, no significant differences were found
the 2 ."' all sample categories in relation to the storage periods. However, mean values in Normal meat were always lower than those in
fUrin(,‘&‘:‘)‘d DFD status (Fig. 1a and b). Irrespective of the meat quality groups, these microbial parameters showed a progressive growth
(“ rQTm ¢ chilling storage, being the number of Lactic Acid bacteria lower than the mesophylic counts.
P<h. g0 0 Pseudomonas spp (Fig. 1c) the results indicated a significant effect of meat quality status (p<0.01) and storage time

) on the population.

Table 1 - Microbiological characteristics of different meat categorics at 4°C during storage time.
Storage time (days)

() 3 il Signilicance
I PSE NORMAL DED PSE NORMAL DED PSE NORMAL DI'D Quality Time
)
Moy b e e T b b h a y a a
Lags Cluip) 4.00+1.24 3.93t1.17 4014092 60241 14 6 6540 98 2:1941.53) 10 16%1 49 9 63+ 54 102041 69 ns i
i,
i bacy, ¢ c c b be h a a a
wu, (og cfu/g)  3.03+£0.55 2 63£1.10 2.6540.21 4254105 3.6441.02 4.3240.86 6.2041.01 S.61t1.11 6334113 ns Fack
1y,
Iy o~nas d d cd cd d a ab b
08 clulg) 3.6440.72 2.8940.37 ND 3714173 3.4041.43 2.70£1.10 7.3040 47 5.8741.52 5.1911.82 o * ko

oo
Ny Ol S o -
'8nificany; ** p<0.01; *** p<0.001. In the same row. means with identical superscripts are not significantly different (test LSD, p<0.05).

e in*‘~clUCICd (limit of detection: 1.5log cfu/g)
:Qleq Yal contamination of PSE and Normal meats were not significantly different, while for DFD these microorganisms were not
e Teg ’[qespile the similar hygienic conditions during deboning, cutting and \ympping operations. However, at the 3rd day of display
00 "5 for Pseudomonas spp were not different between meat categories, which C()!lld mean that the ‘gr()wlh rate of such
Qu N \élqmsms is initially faster on DFD than on other quality groups.This is in agreement with the findings of Gill & Newton (1977)
\Vi(:l% ;::“ & Gill (1978), who stated that pseudomonads grow at their maximum rate when utilizing aminoacids which do not became
71hh th in ‘lhe meat surface and constitute the most important substract in DFD meat category and also that }hc lag phase !L‘llglh increased
dig iy ()ftre:lse pH. Nevertheless, at that storage time, PSE meat still shu\f\/ed hlighcr mean vulucs than Normal and DFD mczns.‘/\t the
*ﬂnkrém .;‘}l_‘)rl}gf_:, the number of Pseudomonas spp was sigl}lﬁcnnlly higher in PSE meats, being Normal and DFD categories not
i 0 lis is in absolute disagreement with the findings of Greer & Murray (1988) in relation to the numerical differences of the

leg m ”_lezn groups and could be due, perhaps, to the disparities between the studies in meat storage methods (frozen/thawed versus
15¢le) as well as in pork quality status.
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Figure 1 - Mesophiles (a), Lactic Acid Bacteria (b) and Pscudomonads (c) counts in the three meat quality

categories, during storage time.
The differences in the development of such group of bacteria along the storage period, could contribute to the early deterioration of
quality (off-odour) observed on PSE and Normal meats, when compared with the DFD samples. Conversely to what Hermansen (1980)
have pointed out, the Pseudomonas spp showed a significant growth rate on PSE and Normal meats from the 3™ day of storage.
Retail Case Life - The odour and colour acceptability of different meat quality groups during display time is shown on Table 2. In
respect to colour, Normal meat received higher levels of preference at day 0 of storage when compared with PSE, being the DFD samples,
from the beginning, rejected by the jury (mean value 23). These results do support the previous studies of Topel ez al. (1976) and
Wachholz et al. (1978) concerning consumers visual appraisal of pork chops. Up to 3 days of storage, PSE and Normal samples were
classified as acceptable. On the 4th day, however, they were already considered undesirable mainly due to the appearance of browning
greyish areas on the surface. The colour of DFD, despite its refusal by the panel, kept its initial colour score up to the 5th day of storage:
Conversely to what Fox et al. (1980) stated, no significant differences on raw colour scores were observed between PSE and Normal

ork after the 3" of storage, presenting the normal status, generally, lower levels of acceptance.
p g g y

Table 2 - Odour and colour characteristics mean score of different meat quality groups during display time.

COLOUR ODOUR
Meat Storage time (days) Storage time (days)
Categories 0 i, 4 S 6 0 3 4 5 6
PSE 2.16 2.60 3.42 4.36 4.90 1.00 1.55 2.38 2,71 2.90
NORMAL 1.99 2:15 3.86 4.74 4.71 1.00 1.78 2.40 2.54 2.76
DFD 3.201.1:42.95 3.05 2.92 3.52 1.00 1.41 1.94 2.32 2.65

|
Regarding off-odours appearance, the DFD meat was judged acceptable until the 4th day of retail whereas in PSE and Normal an off-
odour was already present (sour odour) at this time, being enough to induce their rejection by the panel members.

The comparison of initial levels of contamination with those found out at the 4!h day of storage (appearance of off-odours in PSE and
Normal meats) showed that, despite the lower initial total count of PSE, this meat category appeared later highly spoiled than DFD.
Concerning to the development of the microorganisms during the storage time for the different meat categories, it can not be stated that
Pseudomonads and Lactic Acid bacteria prevail in the shelf-life, respectively of DFD and Normal/PSE pork under acrobic refrigeration
(Hermansen, 1980). The slightly longer shelf-life for DFD pork until the putrid characteristic smell appeared, could be associated, in part
with the metabolic utilization of the substract, namely the proteins, since these molecules must be first degraded before they can be
utilized by bacteria. However, Gill (1983) also points out that the utilization of nitrogenous materials by Pseudomonas spp soon takes
place in DFD meats, because soluble protein and other low molecular weight components are always available

CONCLUSIONS

Among PSE, Normal and DFD pork status were not found significant differences on total mesophylic and lactic acid bacteria counts
along the storage period. However, Normal meat showed always lower mean counts than PSE or DFD categories. In relation 10
pseudomonads the DFD samples showed significant lower initial numbers comparatively to the other meat groups, keeping this trent
along the storage period. However, closed to the storage time where off-odours came evident (around 3rd storage day) were not observec
significant differences among the pork categories. ‘
Unacceptable off-odours develop in the different pork categories when total counts in meat reaches about log 6-7. So, hygienl¢
procedures all over the meat production chain is of basic importance in definition of pork shelf-life. Off-odour appearance is the most
important limiting factor on extension of commercial chilled storage life of pork, under aerobic conditions.

Initial colour of fresh pork of Normal quality is sensoricaly more acceptable than PSE or DFD. Along the storage period, the DFD categ0n
is less sensitive to colour degradation than PSE or Normal. Even so, those last groups showed a quite good resistance to chemicd
modifications of heme pigment.
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