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MPLES WERE CUT INTO B CM3 PIECES AND ALLOCATED AT RANDOM

IENTS IN A COMPLETE RANDOMIZED DESIGN. AS FOLLOWS

TABLE 1 EXPERIMENTAL DI

v - R Tome Laed ot silte B
| TMENT CONDITION
1 VACUUM PACKAGED. UNINOCUL ATED
£ VACUUM PACKAGED. INOCULAIED
3 UNWRAPPED. UNINOCULATED
4 UNWRAPPED. INOCULATED
e ———————— ,'-___.,.___-_——————'———/
& e
INOCULATION OF LACTIC ACID BACTERIA IN TREATMENIS 2 AND TERIA

PERFORMED BY IMMERSION OF THE SAMPLES IN A LACTIC ACID BVlGUSA'
CELL SUSPENSION. A CcOMMERCIAL STARTER (LM-3 BIOCARNA.
Mexico City. CONSISTING IN A MIXTURE OF LACTOBACILLUS BUL%OgosA
AND MICROCOCCUS KRISTINAE-VAKIANS) WAS FIRST GROWN N -~
LIQUID MEDIUM AND INCUBATED AT 37 C unt OD=1 I7 WAJED N
DILUTED WITH STERILE DISTILLED WATER. AND THE SAMPLES SUBMER
THIS SUSPENSION FOR 3 MINUTES. N
g
THE SAMPLES WERE THEN STORED AT 27 C. AVERAGE ROOM TEMF’ERATS:;ENSE
MEXICO. AND ANALYSED AT DAYS O. 2 AND 4 FOR THE FOLLOWING REEE of
VARIABLES: PUTRESCINE AND CADAVERINE CONCENTRATIONS. DEG':‘D B
OXIDATION: PH: LACTIC ACID BACTERIA. PSEUDOMONADS
THERMOSPHACTA POPULATIONS. :

THE EXTRACTION OF DIAMINES WAS CARRIED ouT F OLLOM: Gan"
MODIFICATION OF THE METHOD REPORTED BY SPINELLI (1974). E"ToL AND
DIAMINES FROM THE MEAT WITH PERCLORIC ACID,CHLOROFORM/BUTAN)(‘ NOE
HEXANE. THE EXTRACTS WERE THEN APPLIED TO A SEPHAROSA ION-EO
COLUMN. USING A NACL BUFFER WITH A ION STREGTH GRADIENT AV£RIN£

2 M). THE PEAKS WERE COMPARED WITH PUTRESCINE AND cAD
STANDARDS.

THE DEGREE OF OXIDATION WAS ANALYSED BY THE TBA METHOD.

PSEUDOMONADS AND LACTIC ACID BACTERIA COUNTS WERE ANALYS5?3ED Y
STANDARD ME THODS. POPULATIONS OF B. THERMOSPHACTA WERE ANAL HOLOGY
THE MEDIUM REPORTED BY GARDNER (1966): MACRO AND MICRO—-MORF wERE
AS WELL AS BIOCHEMICAL REACTIONS OF THE Ml(;ROORGAN'SMWNTES’
COMPARED WITH A STANDARD KINDLY PROVIDED BY PROF.

UNIVERSITY OF NOTTINGHAM. 0
y5
ALL TESTS WERE PERFORMED iN TRIPLICATE. AND THE RESULTS ANAL
USING A SAS PACKAGE ADAPTED TO A PC.



“”?‘E?ULTS AND DISCUSSION- TBA VALUES HAD A HIGH POSITIVE
OF ¢ iy TION WiTH PSEUDOMONADS POPULATIONS. INDICATION A PROMOTION
frge ATION DUE 1O 11HE GROWTHT OF IS MICROORGANISM. THE ° SAME
'lnrmow’\"‘; OBSERVED BEIWEFN COUNTS OF LACTIC ACID BACTERIA AND B.
Wag &’"“AUA [T SHOULD BE POINTED OUT THAT NO DIFFERENCIATION
"RUMO D BETWEEN NATIVE LACTIC ACID BACTERIA (PROBABLY SPOILAGE
H ORS THEMSELVES) AND THE INOCULATED STRAIN.

WX\C[';" IT WAS EVIDENT  THE DECREASE IN  THE C()NCENIRATIO[:IV OF
POy INE AND PUTRESCINE WITH AN INCREASE IN LACTIC ACID  BACTERIA
"UIR(A"(’N° CONVERSELY., THERE WAS A POSITIVE CORRELATION BETWEEN
L’\b SCINE CONCENTRATION AND PSEUDOMONADS POPULATIONS. DUE  THAT

ELE UNE 15 MAINLY  PRODUCED  BY  ENTEROBACTERIACEAE.  THE
POPUL ATION  COEFFICIENT BET WEEN CADAVERINE CONCENTRATION  AND

ATIons oF B. THERMOSPHACTA AND PSEUDOMONADS IS LOW.
TABLE 2. CORRELATION COEFFICIENTS.
LAcTiICc ACID
1ItE TBA rH PUTRESCINE CADAVERINE BACTERIA SEUDOMONADS

\ VALULS CONC. CONC. POPULATION POPULATION
9
V'\lkr

E
'TI = 008

(639 —( 4T




IN
THERE WERE NOT SIGNIFICANT DIFFERENCES REGARDING TBA VALUESWH

VACUUM PACKAGED OR UNWRAPPED SAMPLES. IN  THE SAME WAY. RE
RESPECT 10 TIME OF STORAGE NO SIGNIFICANT DIFFERENCES — “,g
DETECTED FOR TBA VALUES IN VACUUM PACKAGED SAMPLES. THIS .
PROBABLY DUE TO THE REDUCING CONDITION WHICH PREVENTS OXIDATIO TION
TAKE PLACE. CONVERSELY. UNWRAPPED SAMPLES HAD A FAST OXIDA
RATE. INOCULATED SAMPLES ALSO HAD HIGHER TBA VALUES PROBABLY

O OXIDATION CAUSED BY THE METABOLISM OF LACTIC ACID BACTERIA

; OR
NONE OF THE SOURCES OF VARIATION (NCULUM. PACKAGING cOND”'OIESClNE
fIME) HAD A SIGNIFICANT DIFFERENCE WITH REGARD TO PUTRESTLg

CONCENTRATION. CONVERSELY. REGARDING CADAVERINE CONCENTRAHON
THREE SOURCES OF VARIATION HAD A SIGNIFICANT DIFFERENCE.
_ICE
: RENC
S EXPECTED. THE PACKAGING CONDITION HAD SIGNIFICANT DlFFéSAGED
WITH RESPECT TO LACTIC ACID BACTERIA POPULATIONS: VACUUM PA
SAMPLES HAD HIGHER COUNTS..

NT
PSEUDOMONADS AND B. THERMOSPHACTA POPULATIONS HAD ALSO SIGN'F:JC:DIN
DIFFERENCES REGARDING PACKAGING: HIGHER POPULATIONS WERE F wiTH
UNWRAPPED SAMPLES. HOWEVER. WHEN THE SAMPLES WERE INOCULATED T'g
LACTIC ACID BACTERIA. PSEUDOMONADS POPULATIONS DECREASED B
THERMOSPHACTA POPULATIONS DID NOT.

TABLE 3. ANALYSIS OF VARIANCE .

REsPONSE SOURCE OF ERROR 24

VARIABLE VARIATION MS DF B

TBA VALUES 0.1644 4 4
INOCULUM 0.
PACKAGING NS
TIME NS

PH 0.0238 4 1
INOCULUM 0-1
PACKAGING 0.
TIME 0.1

PUTRESCINE

CONCENTRATION 01827 4
INOCULUM NS
PACKAGING NS
TIME NS

CADAVERINE

CONCENTRATION 15207 4 o1
INOCULUM 0.
PACKAGING 0'101
TIME 0.0
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7

wg/10 g of meat
7 s %

LACTIC ACID

BACTERIA

POPULATION 0.8090
INOCULUM 0.1
PACKAGING 0.1
TIME NS

PSEUDOMONADS

POPULATION 0.0608
INOCULUM 0.1
PACKAGING 0.1
TIME 0.1

E. THERMOSPHACTA

OPULATION 0.0406

INOCULUM 0.1
PACKAGING 0.1
TIME NS

o

N

S = NOT SIGNIFICANT.
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Figure 4, Lactic acid bacteria counts
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CONCLUSIONS: INOCULATION OF PORK SAMPLES WITH A COMMERCIA

~orcCiN
STARTER DECREASED THE CONCENIRATION OF CADAVERINE AMD PUTRES “/\
VACCUM PACKAGING FAVOURED THE GROWTH OF LACTIC ACID BACTERVE
WHEREAS IN UNWRAPPED SAMPLES NUMBERS  Of PseupomMoriaps AND B‘

THERMOSPHACTA WERE HIGHER. A HIGH POSITIVE CORRELATION BE TWEEN

THERMOSPHACTA AND LACTIC ACID BACTERIA NUMBERS COULD BE DUI ;((.)
COUNTING INOCULATED LACTIC ACID BACTERIA AS WELL AS | Mvi “'";'
[HE NATIVE LACTIC ACID BACTERIA ALSO CONTRIBUTE TO MEAT SPOl N-">
[M GEMERAL. INOCULATING STRAINS OF HOMOFERMENTATIVE LAcTIC ACH

: ; Gk
BACTERIA. TOGETHER WITH A MICROAEROPHILIC ENVIRONMENT CAN  RED!

THE CONCENTRATION OI DIAMINELS BUI NO | THE POPULATION Of
THERMOSPHACTA
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