o LACTIC AcID AND NISIN EFFECT ON BEEF SPOILAGE BACTERIA ATTACHMENT
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7 Summary

Lactic acid proved to have a strong inhibitory effect on the attachment of Pseudomonas

)0
('leQlﬁéiﬂnﬁ but did not exert a marked reduction of the adherence of Escherichia c¢oli; none-
AY!

theleSS, 1t was the most effective treatment for E. coli. Lactic acid did not show any ef-
i fect against Lactobacillus 1. Nisin proved to be effective in pPreventing the attachment
i of L. casei but did not have an effect on P. fluor ns or E. coli. The combination of lac-

te acid-nisin reduced the attachment of p, fluorescens; however, its effect was not as
larkeq as 2% lactic acid.

s%'Introduction

It has been estimated that microbial spoilage accounted for up to 20 million pounds of

i} g .

¥| “eat losses in the USA. Ninety five percent of these losses would correspond to the packag-
i : !

fg industry and retailers (Breidenstein, 1986). Microbial contamination of raw meat and

| . 4
y fat Products is the main cause of spoilage. Fresh meat will spoil due to microbial action

U 1

nleSS Some action is taken to prevent such a Process. Anderson and Marshall (1990) reported
o t
o ‘hat 4 one log reduction in bacterial count can be obtained through a good commercial beef

¢
A) “Ucags |

X ashing. Although, further methods to decontaminate animal carcasses have been util-
(

Smulders, et al 1985), complete sterilization has not been accomplished. Yet under the

Cy

‘ Trent slaughtering practices some bacterial contamination might be expected.

o

; One way of preventing or retarding bacterial spoilage could be to block or prevent
th

n baCterlal attachment to meat surfaces. Attachment to meat surfaces has been studied
enedict, 1988); still, there is a lack of information on how to prevent microbial meat ad-

el‘erlce-

Ch

I

0

bParticularly regarding spoilage organisms. A sensible approach would be to seek for
e
Mical agents to block this attachment.

Lactic acid is an Oorganic acid that has been used primarily to decrease surface

LY i
A rOblal contamination and to increase shelf-life On carcasses and retail cuts (Smulders et

wlfo‘ 1986). Nisin is a polypeptidic antibiotic produced by Streptococcus lactic used as a
0

te Preservative. Nisin has been used in preservation of meat (Rayman et al 1981) in an at-
p S

¥ iDt to lower nitrite contents and to take advantage of its antibotulinal effect. Informa-
0

th N of Nisin effect on raw meat is, however, scarce (Chung, et al 1989). The objective of

o :
4+, Study was to evaluate the effectiveness of lactic acid and nisin, alone or in combina-
IV tl

o, dUring the attachment of spoilage bacteria to sterile lean beef muscle tissue.
aterials and methods
y &i§l§~&1§§u34 Samples from beef longissimus dorsi (LD) muscle were obtained by wusing the
¢ %ﬁ/ et a). (1997) procedure to collect aseptic tissue. Sterile was defined as having <1
“ﬁdj. Lﬁ&&ls_ﬁild; A lactic acid Baker Analyzed Reagent (J. T. Baker Chemical Co.) ACS
 an ‘ Coﬁtalnlnq 89.9% DL-lactic acid was used. Nisin: Nisin from Sigma Chemical Co., with
ACt 4 4

‘Vity not less than 1 million IU per gam was used. Bacterial strains: Pseudc nas
%U Scens (Pf), Lactobacillus casei Lc) and Escherichia colij Ec) were obtained from the

¢oli (Ec B
the epartment of Microbiology. thermosphact (BL) ATCC 11509 was obtained from
rhmrémerlCan Type Culture Collection. Organisms were grown following standards procedures
Wit ‘Quez, 1990). Cultures were centrifuged (at 3,000 g at 4° C for 10 min) and washed
“nt Saline solution (0.85% aqueous solution of Na Cl) twice. Cell suspensions were diluted
T € same medium to have approximately 1x107/ml of target bacterium (attachment medium).

Umerate Pf and Ec Tryptic Soy Agar (Difco Lab. 25°C-24hs) was used; MRS Agar (Beckton
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n a
and 120 min. The samples were thoroughly rinsed

decimal reduction

e adherence of Pf except at 0 min. Lactic acid

jar (Difco Lab.)

oaked in the 2%

in for 1 minuté
t

al attachment to antimicrobial agent-treated meat was

ed into distilled water. LD samples were transferfed

ttachment medium and were incubated at
with

2 min in

suspended ¥

contact with

formed

6 times.

nd lactic-nisin during the attachment

I

gest no effect on cell viability that should have 8
acid action against Pf is particularly relevant 51

ly stored meat and

oilage organism 1in
1in each treatment

t times.

attachmen

) . ~ at
al action of lactic a
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2

retarding the adherence of Ec. D-value for Ec was 13 min, while exposed to 1% lactic acid

Plus 500 1U/ml nisin was 17 min. Lactic acid was

effective at 120 min rather than at 0 or 30
Min (Fig. 3B).

ConClusions

Lactic acid proved to be very effective in preventing attachment of Gram-negative

SPoilage organisms particularly P. luorescens. Nisin showed action on Gram-positive

Spoilage bacteria. Employment of Synergistic antimicrobial agents, to prevent bacterial ad-

herehce, on naturally contaminated meat should be pursued.
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Figure 1

anorences between control and treatments for Pseudomonas fluorescens

Graph A: Comparisons among differences at each attachment time
Points among differences at the same attachment time bearing the
same letter showed no significant difference (P>0.05).

Graph B: Comparisons among attachment times within each difference

Points within individual differences bearing the same letter
showed no significant difference (P>0.05).
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Figure

Differences between control and treatments f
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Figure 3
Differences between control and treatments for Escherichia coli
Graph A: Comparisons among differences at each attachment time
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