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SUMMARY: THE STUDY CONSISTED IN TWO PARTS. THE FIRST ONE D,EEAT
WITH STUDIES ON THE SUITABLE AMOUNT OF SUCROSE ADDED TO THE Mg
IN ORDER TO START A LACTIC FERMENTATION IN THE SURFACE. AS WELL L

WITH THE DEPTH OF PENE TRATION SUCROSE. IN THE SECOND PART GING

FOLLOWING FACTORS WERE STUDIED: INOCULA. MEAT SPECIFS. PACKAS

CONDITION, STORAGE TEMPERATURE AND STORAGE TIME. THE REY N
SHOWED A GOOD ADHERENCE OF SUCROSE WHEN THE MEAT WAS IMMERS ,[,’3/
157% SUCROSE DURING 15 MINUTES. WITH A FINAL CONCENTRATION OF ,;‘JEN
SUCROSE AT 4 MM DEPTH. PSEUDOMONADS POPULATION DECREASED WAS
LACTIC ACID BACTERIA WERE INOCULATED. ALTHOUGH THIS DECREASE
LESS MARKED IN BEEF THAN IN PORK. IN GENERAL. SELECTED STRAINS e
COMPETE SUCCESFULLY WITH PSEUDOMONADS IN  MEAT SUBSTRATESL AS

CONDITIONS OF REDUCED OXYGEN CONCENTRATION ARE FAVOURED AS WEL
HAVING A CARBON SOURCE.

INTRODUCTION: BACTERIA IN MEAT SURFACE. MOSTLY OF THE

PSEUDOMONADS AND ACHROMOBACTER. ARE THE MAIN RESPONSIBLE
DETERIORATION. THESE MICROORGANISMS FIND THEIR WAY TO THE MEAT THE
CONTACT OF THE CARCASSES WITH WALLS AND FLOORS OF
SLAUGHTERFLOOR. AS WELL AS BY HANDLING. SEUDOMONADS 70
ACHROMOBACTER ARE PSICHROPHILES AND AEROBES. BUT NOT TOLERAN AN
ACID. FOR THIS REASON. LACTIC FERMENTATION ON THE MEAT SURFACE ™ ¢
BE A WAY TO DECONTAMINATE CUTS. REDUCING THE POPULATION gAT
PATHOGENS AND SPOILAGE MICROORGANISMS, AND INCREASING NOT
SHELF-LIFE. THE BACTERIOSTATIC PROPERTIES OF LACTIC AcID DO S
ALTER THE PHYSICOCHEMICAL CHARACTERISTICS OF THE MEAT WHEN ACID
PRESENT UP TO 1% AT PH=2.4. AND NO OFF-FLAVOURS ARE DETECTED UmNG
2% LACTIC AciD. THE AMOUNT OF LACTIC ACID PRODUCED DY, ¢
FERMENATATION. AS WELL AS THE DECREASE IN PH AND INHIBITION AGE
SPOILAGE MICROORGANISMOS DEPEND ON A LARGE EXTENT TO THE STOgNLv
TEMPERATURE AND THE CARBOHYDRATE SOURCE. -GLUCOGEN IS THE QING
NATURAL CARBOHYDRATE SOURCE IN MEAT. BUT IT IS DEPLEATED P
THE ONSET AND RESOLUTION OF RIGOR MORTIS. THEREFORE T ND/
NECESSARY TO ADD AN EXTRA SOURCE OF CARBON. ON THE OTHER H*
ANAEROBIC OR MICROAROPHILIC CONDITIONS PROMOTE THE GROWTH THE
LACTIC ACID BACTERIA. BECOMING THESE MICROORGANISMS (RED
PREDOMINANTE FLORA. AND DECREASING THE POPULATION OF UND SUNT
GENERA. THE OBJECTIVES OF THIS WORK WERE: 1. TO DEFINE THE AMOE
OF SUCROSE NECESSARY TO START A LACTIC FERMENTATION ON THE ME/ 10
2. TO KNOW THE DEPTH OF PENETRATION OF SUCROSE IN THE MEAT. TURE
KNOW THE EFFECT OF TWO STARTERS, PACKAGING AND STORAGE TEMPERA
IN THE SHELF-LIFE OF MEAT.
AT
MATERIALS AND METHODS: PORK AND BEEF SAMPLES WERE TAKEN cIPA:
RANDOM FROM CARACASSES SLAUGHTERED THE SAME DAY IN A MUNICE o
ABATTOIR. THE MEAT WAS CUT INTO 5 cM3 SAMPLES AND THESE UTES
MMERSED IN 10. 5 OR 20% SUCROSE SOLUTIONSDURING 15 MIN
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TOT
W AL SUGARS WERE ANALYSED AT 2 AND 4 MM DEPTH. THE INOCULA USED

Wmc" g COMMERCIAL STARTER (LM-3 BiocarNA. Vicusa. Mexico City.
M.QBONSBTEDlN A MIXTURE OF MICROCOCCUS KRISTINAE-VARIANS AND
PED B ACILLUS BULGARICUS) AND A MIXTURE OF L. BULGARICUS AND
ORN_gccus PENTOSACEUS. ISOLATED IN OUR LABORATORY FROM FERMENTED
MEDyA AASED BEVERAGES. THE STRAINS WERE INOCULATED IN ROGOSA LIQUID
WlTH a ND INCUBATED UNTIL AN OD.=1 THE INOCULA WERE THEN DILUTED

lNOCERILE DISTILLED WATER 11. THIS CELL SUSPENSIONS WERE USED
AM A ULATE THE MEAT SAMPLES BY IMMERSION. HALF OF THE MEAT
FIL S ALREADY INOCULATED WERE WRAPPED IN A SARAN SEMIPERMEABLE
STORE[()POLYVINYL CHLORIDE. Dow CHemicaL Co. Mexico City) AND

. AT 15 aNnD 27 C. THE OTHER HALF WERE STORED WITHOUT WRAPPING
g“ SAME TEMPERATURES. THE EXPERIMENTAL DESIGN CONSISTED IN A

“BLOCK DESIGN AS FOLLOWS:

T
Y\ABLE 1 ExPERIMENTAL DESIGN

Aln x
32 block Spitayt-hlack i Split-biock 2 Split-block =
1[]
Q¢
; Ulum fremperature Fackaging Storage time
LM
o g wrapped 0,2,4,7 days
unwrapped 1d.
27 wrapped id.
unwrapped id.
P.suluaPluus + 5 wrapped 1d.
ENtosaceus unwrapped 4 i
i e wrapped 1 a
unwrapped 10,
Bl&nk o e wrapped 1d.
unwrapped 1d.
A gl & wrapped 1d.
i unwrapped s
\\‘\
A

F(TALVS'S WERE PERFORMED AT DAYS O. 2. 4 AND 7 OF THE STUDY TIME
A TB THE FOLLOWING RESPONSE VARIABLES: PH: DEGREE OF OXIDATION (BY
A METHOD): COLOUR (BY THE USE OF A HUNTER LAB COLORMETER
LAQT D-25. RECORDING L. A ND B VALUES): TITRABLE ACDITY (As % OF
(e IC AcCID): PSEUDOMONADS AND LACTIC ACID BACTERIA POPULATIONS
AR, STANDARD METHODS). THE DATA WERE ANALYSED BY AN ANALYSIS OF
‘\DA NCE AND AN ANALYSIS OF CORRELATION USING A SAS PACKAGE
LE\,E PTED 10 A PC. ALL STATISTICAL ANALYSIS WERE PERFORMED AT 5%
OF SIGNIFICANCE.
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RESULTS AND DISCUSSION: A 15% SUCROSE CONCENTRATION WAS E
TO HAVE 2% AT 4 MM DEPTH. AS SHOWN IN THE FOLLOWING TABLE.

TABLE 2. SUCROSE PENETRATION

4 imm

inm
Lo Fomin
mim
4 mm
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10 4 mm
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4 mm ; T
£ mm ae BY
4 mm S 20k

. & oSk
FROM THE RESULTS ABOVE IT WAS CONCLUDED THAT A 15% SE;C‘ZT 4
SOLUTION WAS ENOUGH TO HAVE A CONCENTRATION OF MORE THAN &/
MM DEPTH. NECESSARY TO START A LACTIC FERMENTATION.

TABLE 3. ANALYSIS OF VARIANCE

BEsponse Source of Eeror s 4
df
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NOTE: THE EFFECT OF ANIMAL SPECIES WAS CONFOUNDED.
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A LOW CORRELATION WAS FOUND BETWEEN THE THREE COMPONENTS OF COLOUR
(L. A AND B) AND STORAGE TEMPERA TURE AND LACTIC AC',?
CONCENTRATION. THEREFORE IT WAS CONCLUDED THAT COLOUR WAS NOE
AFFECTED BY THE AMOUNT OF LACIIC ACID PRODUCED DURING ™
FERMENTATION.AA HIGH AND NEGATIVE CORRELATION WAS FOUND BETWE
POPULATIONS OF LACTIC ACID BACTERIA AND PSEUDOMONADS. MEANING Vi
DECREASE IN PSEUDOMONADS POPULATION WHEN LACTIC ACID BACTER!
INCREASED. THIS EFFECT IS MORE MARKED WHEN A COMMERCIAL STARTER #
seD (LM-3). Lipib oxiDATION (TBA VALUES) SHOWN ONLY A  SIGNIFICAT™
CORRELATION WITH RESPECT TO LACTIC ACID CONCENTRATION., DUE "HAF
THE REDUCING CONDITIONS PROMOTED BY THE ACID DECREASE THE RATE -ON
OXIDATION IN FATS. THIS AFFECTS AT THE SAME TIME THE oxu)mlOE
STATE OF MYOGLOBINE PRODUCING A MORE INTENSE RED COLOUR IN T
MEAT. DUE TO THE REDUCED FORM OF THE PIGMENT.
THE MICROAEROPHILIC ENVIRONMENT PRODUCED BY THE SEMIPERMEAB(L;
WRAPPING FILM PROMOTE THE GROWITH OF LACTIC ACID BACTERIA. 'TIC
METABOLISM AT THE SAME TIME INCREASED THE CONCENTRATION OF LAC
ACID ESTABLISHING A REDUCING ENVIRONMENT WHICH AFFECTS
OXIDATION STATE OF THE PIGMENTS. AS THE STUDY TIME PROCEEDEDR'
ACUMULATION OF OXIDATED LIPIDS AS WELL AS THE PRESENCE OF O"”EE
OXIDATION FACTORS SUCH AS LIGHT AND AIR SHIFT THE OXIDATION STATH
TOWARDS OXIDATIVE REACTIONS PROMOTING DEVELOPMENT OF BROWNIS
METMYOGLOBINE.

TABLE 4. CORRELATION COEFFICIENTS (P(_)RK)

AC|D
TEMPERATURE  TIME PH LACTIC TBA A A 2] L/‘CT'TCERIA
ACID VALUES BAC
PH =0204 . <0308
LACTIC -0.002 0.466 -0.370
ACID
TBA vALUES 0225 0.040 -0.121 0.463
L =4 0007 -0258 -0.324 0.120 0.099
A -0.014 0.102 0.300 -0.143 -0.181 -0.614
B 0.019 -0.481 -0.125 -0.029 0.096 0773 0313
LACTIC ACID
BACTERIA 0.180 0781 -0.0378 0.325 o116 -0.179 0.114 -0.216

THE

PscuboroNADS 0126 0810 -0434 0270 0031 -0218 0164 -0357 098 ~




TABLE 5. CORRELATION COEFFICIENTS (BEEF)

\»‘ '
TEMPERATURE TIME PH LACTIC TBA L A B LACTIC AcCID
ACID VALUES BACTERIA
PH
-0.114 . 0192
LACT
Ao 0472 0382 -0744

LBA VALLEs 0121 -0579 -0106 -0135
~0096 -0240 -0357 015 0342
-0120 -0668 -0212 -0266 0224 0369
0038 -0328 -0423 0190 -0068 0743 0546

A

Lt}

“\CH(\ ?

’3‘\0 -, ACID

e 0139 0809 0229 0397 -0540 -0106 -0.609 -0.221

*§

@mma 0101 0904 0214 0445 -0610 0215 -0667 -0302 0893

—
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CONCLUSIONS: IMMERSION OF SAMPLES IN 15% SUCROSE SOLUTION WAﬁ
ENOUGH TO HAVE A CONCENTRATION OF MORE THAN 2% AT 4 MM DEPTN
NECESSARY TO START A LACTIC FERMENTATION. PSEUDOMONADS F’OPULATlOG
WAS DECREASLD WHEN LACTIC ACID BACTERIA WERE INOCULATED. HAVINS
BETTER RESULTS WITH THE COMMERCIAL STARTER THAN WITH THE STRAN

ISOLATED IN OUR LABORATORY. COLOUR WAS NOT ALTERED WITH THE
PRESENCE O INOCUL ATED LACTIC ACID BACTERIA. THIS IS PROBABLY DUC
O THE REDUCING ( DIMIONS FAVOURED BY THE PRODUCTION OF LACTlD
ACID. SHIFTING THE OXIDATION STATE OF MYOGLOBINE TO THE REDUCE
(BRIGHT RED) FORM.

REFERENCES:

¥
-AOAC. 1980. OfFiciaL. MeTHODS OF ANALYsIS. W. HorowiTZ (ED

13TH  EDITION ASSOCIATION OF OFFICIAL ANALYTICAL CHEMISTS:
WasHinGTON. . D.C.

-APHA. 1976. COMPENDIUM OF METHODS FOR MICROBIAL EXAMINATION 0’:
Foops. ML. Speck (Ep). AMeERiCcAN PusLic HEALTH ASSOCIAT'OS'
INTERSOCIETY AGENCY COMMITTEE ON MICROBIAL METHODS OF FOOD®
WasHiINGTON. D.C.

5 . F

-Lucke. FK 1985. FERMENTED SAUSAGES. IN “MICROBIOLOGY gg

FERMENTED FooDs” VoL II. BJB. Woop (Ep). p41 ELSEV
APPLIED SCIENCE PuUBLISHERS. LTD. LONDON.

: E
-NvcHAas. G.J. DwLioN. VM. BoarD. RG. 1988. GLUCOSE: T:D
KEY SUBSTRATE IN THE MICROBIAL CHANGES OCCURRING IN MEAT A
CERTAIN MEAT PRODUCTS. BlIOTECHNOL. AMD APPL. BIOCHEM. 10:203.

: L
-SAS INsTITUTE. 1985. SAS INTRODUCTORY GUIDE FOR  PERSONA
COMPUTERS. VERSION 6. SAS INsTITUTE. CARY. NORTH CATOLINA.

~SMULDERS. F.J. 1987, PROSPECTIVES FOR MICROB'A::
DECONTAMINATION OF MEAT AND POULTRY BY ORGANIC ACIDS WITH SPECIA
REFERENCE TO LACTIC aciD. IN: "ELIMINATION OF PATHOGENIC ORGANB?
FROM MEAT AND POULTRY" F.J. SMmuLpers (Ebp). pP.319. ELseV!
ScCIENCE PUBLISHERS. LONDON. :

-STEEL. G. AND TORRIE. J. 1980. PRINCIPLES AND PROCEDURES N
StaTisTiIcs. McGraw HiL Co. New YORK.
ACKNOWLEDGEMENTS: THIS WORK IS PART OF A RESEARCH PROJECT T?";

LACTIC FERMENTATION IF FOODS. SUPPORTED BY THE COMMISSION OF
EurorPEAN COMMUNITIES.






