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INTRODUCTION
Contamination occurs in 
carcasses surfaces due to 
contact with floors, walls, 
tools and water at the 
slaughterhouse. The initial 
microbial load of a carcass 
surface is given by the hygiene 
of the abbatoir as well as by 
handling practices. In Mexico 
most meat animals are 
slaughtered in semi rural or 
semiurban killing floors (88.5“/. 
of bovines and 95.5“/. of swine). 
Some of these slaughterhouses 
have refriqeration facilities 
but most of them do not, mainly 
due to the high refrigeration 
costs. As ambient temperatures 
are around 25 C or more 
microbial loads can be above 
10E07/cm2 when the meat reaches 
the consumer. The use of lactic 
acid in chemical forms has been 
also reported as an effective 
decontaminant by some authors 
(Dezeure-Wallys and Van Hoof, 
1980; Snijders et al., 1985; 
Smulders et al., 1986). 
However, reports on the use of 
lactic acid produced in situ by 
lactic acid bacteria as a 
means of decontamination are 
scattered. Most of the research 
work on lactic fermentation in 
meat is related to production 
of fermented sausaiges such as 
salami. The objective of this 
research was to study the 
influence of some ex tr in sec: 
factors on lactic fermentation 
in meat cuts surfaces as a
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No differences were observed in 
lactic acid concentrât ion among 
pork samples inoculated with 
different strains. Oppositely, 
differences were observed in 
all cases among beef samples 
inoculated with the strains 
under study L. bulgaricus and
L. acidophilus presented, on 
the average, the higher lactic 
acid production in beef 
although pork showed 
consistently higher values for 
titrable acidity as compared 
with beef.

Significant differences were 
found in pH among beef 
inoculated with different 
strains within incubation 
temperatures. pH reached the 
lowest value when beef was 
inoculated with L. bulgaricus, 
L. acidophilus and L. 
plantarum.

No significant difference was 
observed in pork for pH values 
among samples inoculated with 
different strains, although all 
sources of variation showed a 
significant difference. The 
lowest pH values were observed 
in samples inoculated with L. 
acidophilus and P. pentosaceus 
at 15 C, wrapped and added with 
sucrose.

There was also a significant 
difference between species in 
pH values with higher values 
for beef as compared with pork; 
the higher buffer capacity in 
beef requires larger acid 
production by microorgan isms in 
order to decrease considerably 
its pH.

No significant differences were 
observed among pork or beef 
samples inoculated with the 
strains under study. Pork
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showed a significant difference 
when samples were wrapped, 
increasing considerably the 
lactic acid bacteria numbers 
(log'1 6.33 and 1 og"'5.52/cm2 for 
wrapped and unwrapped samples, 
respectively). Oppositely, beef 
did not show a significant 
difference between wrapped and 
unwrapped samples (log-1 6.40 
and log-1 6.39/cm2,
respectively). No other
significant difference was 
observed for lactic acid 
bacteria counts in beef. Higher 
counts in pork samples were 
observed for those inoculated 
with L. bulgaricus and P. 
pentosaceus and in beef 
samples with L. bulgaricus, L. 
casei and "Strain 2". There was 
also a significant difference, 
as expected, between species 
with respect to lactic acid 
bacteria growth.

No significant differences were 
observed among pork and among 
beef samples inoculated with 
the strains under study. 
However, pork showed lower 
Pseudomonas numbers than beef, 
in both cases lowest values 
were observed in wrapped 
samples. This can be due to the 
accumulation of small amounts 
of carbon dioxide, inhibiting 
the growth of Pseudomonas and 
encouraging the growth of 
lactic acid bacteria (pork: log1 
6.29 and log-1 6.60/cm2; beef: 
log“' 6.95 and log-1 6. 92/cm2 for 
wrapped and unwrapped samples, 
respectively). The lowest
Pseudomonas counts were
observed in pork inoculated 
with L. acidophilus and P. 
pentosaceus and in beef 
inoculated with L. bulgaricus 
and L. plantarum.

There was a significant 
difference between species with 
respect to Pseudomonas counts, 
with lower values for pork

samples (log-1 5 .9 4 5 /0^  (1o5' 
compared with beef sampleS si/ 
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Experiment 2. : There /
significant difference ^
of the sources of ■ - +- %0^ L iCv a H al .

and beef regarding 1V

sourc^fi

pork-
acid concentrât ion. 0pPDW 
significant difference® 
observed for all 
variation in beef for the t'1' 
treatments. As expect 
commercial inoculum Pr j/1 
the largest lactic 
concentrât ion in the $
The only significant d i ̂
■ * , „nr k Ai>

Z *
in the case of 
observed for unwrapp 
added with sucrose and

if1

stPr
1 Aftat 27 C. Samples 1( 

with the commercial s ^ t & c  ̂
showed the highest lact* 
concentration. This di ^  
behaviour between ^  
species could be due - * > ;buffer capacity of beet»

Wllla strain producing 
amounts of lactic acid 
more evident than in P 
e. suitable strain® 
amounts of lactic acid 
to be detected than in 
signi f ican t d i f f er' e ° C

between $
concentrati°

e** HD

c®
$P w®f-

H*

in

detected
although concentrat1“’^  
higher in pork as c o m p a f  
beef samples.

ce
No significant diff®re, 
observed in pH value® 
for any source of va|-  ̂
significant different2 
observed in pork ^ ° x a , 0 ^ J  
availability and Carbon 
of variation in A ec ^  
samples; pH values d

A  
/  

i®tl>

3 4 0



'H "er» 
UctiCQ2,

< ! n t -

when the
in the meat surface 

* promoting growth of 
a c id bacteria, hence

higher lactic acid
rations in the

Although there was a 
:.lhft0pe^Can^ difference between 
H^Pleg and unwrapped park 

d , regarding pH values, 
r,9?isircji lf fet'ence does not exist
i Cer>t r L  ■ lactic acid

ation for the same», ® O -ft. <SçCr variation, therefore 
l'1" mSaSe values does

ewn necessarily higher 
â  ̂ ôc:id production, taut 
'̂ d i y ^he presence of other"OhUp presence 

comp0 u n d s _ The lack of»H Ktv n̂ri , n between lowering ot ^Ln larf ____ _______ç̂ 'ld ", iactic acid
V i

Si Df the7 8
«Or,

due 
of

to
product ion 

the buffer 
meat. There

___ differences
temperatures for beef 

es inoculated with 
s trains. In pork , 

demonstrated to be

¿ V n * 9?'f lcant

tcj ^®s j °nly in unwrapped 
pa , de difference was due 

bra11y contaminatedtuples

S i s n i f iVt-
S > ia 

< ; ; a 8
wrbsp

l

pH 
lower.

values were

Can t 
in

count s 
of

differences were 
lactic acid 

in beef for any 
variation; pork 

19nificant difference 
aPped samples with no 

a ded Probably due also 
D h ^ c  sciri'46 nun»bers of non — 

d Produc ing organ i sms
st" the u " , htor

i ° - t to

in
,rage 
be of

uninoculated 
temperatures 

a secondahce
*ficj train re9arding growth of
N.b&ir' b L ! tudied- B°th, pork 
lr>pc , , i had bacteria
>  “¿»‘-i ''«he,- in samples 

.Fi* L - bulgaricus
*9 £lc.n °Saceus. However, 
^tep,^.^lcl Production was 
"hCiai - higher when the

ln°culum was applied

in both species which reflects 
the higher lactic acid 
productivity of this starter. 
No significant difference was 
observed between species 
although the counts were higher 
in beef than in pork samples^ 
the variance was also higher ( X  

= log-1 6.751 /cm2, <r* = 2.581 and 
X = log'16.21 l/cm2, ( T i  = 1.446, 
respectively).

No significant difference was 
observed in Pseudomonas counts 
for any source of variation in 
both species. No pattern was 
observed in cell numbers for 
the conditions studied. Samples 
inoculated with the commercial 
inoculum and with L. bulgaricus 
and P. pentosaceus did not show 
a reduction in Pseudomonas 
counts. This could be due to 
the aerobic conditions which 
prevent the growth of anaerobic 
lactic acid bacteria in
unwrapped samples, or to
microarophi1 ic conditions in 
saran-wrapped samples (Nychas 
et al., 1988). No significant 
difference was observed between 
species, mean values an^
variances were similar_<X - log 
7.127, = 2.723 and X = log1
6.754,0'*= 2.302 for beef and 
pork respectively).

CONCLUSIONS.
Experiment 1: In general, the
use of lactic acid bacteria 
would be of importance in 
reducing naturally occurring 
microbial contamination as well 
as spoilage organisms only when 
strict extrinsec factors
favouring lactic acid bacteria 
growth are applied. The two 
strains which seems to favour a. 
decrease in Pseudomonas were L. 
bulgaricus and L. acidpohilus. 
Although the uso of commercial 
inocula would provide some
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evidence in the benefits of 
using lactic acid bacteria as 
decantaminants. All response 
variables showed a significant 
difference between species, 
probably due to the well known 
better lactic fermentation 
characteristics of pork as 
compared with beef«

Experiment 2: The use of two 
lactic acid bacteria strains, 
L. bulgaricus and P. 
pentosaceus, reported to have a 
synergistic effect which 
improved meat shelf life, 
showed to have some advantages 
upon non inoculated meat. 
However, the use of a. 
commercial inoculum containing 
improved strains produced the 
best results, decreasing 
Pseudomonas counts and keeping 
a low pH value. Extrinsec 
factors such as Oxygen 
availability and storage 
temperature showed to be 
important in prometing growth 
of lactic acid bacteria, 
although the improved 
characteristics of the 
commercial inoculum made it to 
have good growth and production 
of lactic acid in both species., 
For this reason, no significant 
difference was observed for any 
response variable when the two 
species were compared.
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