RN

Reduction of Salmonella and Escherichia collt O157:H7 In A &
Drinking Water Using Microwave Technology

\\
l‘:‘\‘i\\\\\\

\\\\\\\\\\\

Abstract Methods

The search for improved water decontamination techniques Is Enrichment

of primary public health importance to reduce the incidence of A

waterborne ilinesses and to provide a safer water supply | |

worldwide. The objective of this study was to determine the __ | =

efficacy of a multi-functional microwave system (MicroZap) on S. Typhimurium ATCC 14028 E. coll O157:H7 ATCC 35150
the reduction of Salmonella and Escherichia coli 0157:H7 in S. Newport ATCC 6962 E. coll O157:H7 ATCC 43888
water samples. Commercial water samples were inoculated S. Enteritidis  ATCC 31194 E. coll O157:H7 ATCC 51657

with cocktails of 106 CFU/mI of three strains of each bacterium
and subjected to one of three treatments: A (2 cycles, 20% Inoculation
speed, 95% power, 3 min, final temperature: 49.6°C), B (4
cycles, 20% speed, 95% power, 6 min, final temperature:

76.1°C), and C (3 cycles, 20% speed, 95% power, 4.5 min, Treatments

final temperature: 64.3°C). After treatment, samples were I

serially diluted and plated for enumeration on XLD media for | |

Salmonella and MacConkey agar for E. coli O157:H7. Control Treatment A: Treatment B: Treatment C:

Microbial counts were log-transformed and analyzed via No treated Cycle 2, Speed 20%, Cycle 4, Speed 20%, Cycle 3, Speed 20%,

ANOVA on the Statistical Analysis Systems (SAS Version 9.3, Power 95%,T=49.6°C Power 95%,T=76.1°C Power 95%,T=64.3°C

Cary, NC). Means were separated using Tukey’s test and | Conclusions

differences were considered significant at p<0.05. The | Y Based upon the results of our experiments, it can be concluded
experiments were performed in duplicate. With respect to the B | that microwaves are effective in reducing the load of Salmonella
control, Treatment A did not result in significant reductions Dilutions and plating and E. coli 0157 in drinking water. This technology could be an

5238(;%50)”;’\/ Qfeéegg gézaérggr}t; z;ﬂ?ogeﬂglgﬁg ;vi:)a}ige [ | \ alternative method for decontamination of water in developing

O157:H7, respectively (p>0.05). The results of this study Salmonella E. coli O157:H7 countries.
prove the efficacy of microwave technology as a XLD agar MacConkey agar The most effective treatment for water decontamination should
decontamination method for water. Further studies are Include at least 3 cycles and reach at minimum temperature of
underway to expand our knowledge on other potential uses of 64.3°C to reduce approximately 5.5 log of both Salmonella and
this technology in developing countries. E. coli O157:H7.

Results

| Future research
Introduction . . . .
» To determine efficacy of microwave technology against Gram-

» Compared to the control, N | _ _ _
positive bacteria, spore-forming bacteria and parasites.

Food and water safety Is of primary importance from a public .
Y P y Imp P treatment A (final temperature of

health perspective since the social, economic and health /0 . . . _ _ _ _
burden of diarrhea genic is very high, especially in developing 49.6°C) did not show significant > To determine the thermal resistance of microorganisms to
. . J .y dh, €sp Y P 6.0 reduction in Salmonella or E. coli microwave (D-value)
nations (Jairus et al, 1999). Microwave technology has been 0157-H7 pooulations in drinkin '
used as a method for decontamination of a variety of food 5.0 water. (P>I(3) Op5) J » To validate the use of the technology in naturally contaminated

products, including raw poultry (Pucciarelli et al., 2005), frozen
minced meat (Arias et al.,1997), cooked foods (Castro et al.,

water (both drinking and wastewaters).

» Comparing the control samples to

log10CFU/ml
A
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1997), and apple juice (Canumir, 2002), among others. Target B Salmonell . .
97) apple juice ( ) J - Al e treatment B (final temperature of References:
microorganisms include Salmonella, pathogenic E. coli and m . coli O157:H7 o .

Staphvl 0 ' ' 76.1°C) and treatment C (final Arias, M.L., M. Jiménez, and F. Antillén. 1997. Effect of microwaves over Staphylococcus aureus
apnylococcus adreus. temperature of 64 3°C) there were and Salmonella spp. innoculated into frozen minced meat. Arch. latinoam. Nutr. 47(2):123-6.
Extensive research conducted at Texas Tech University has 1.0 significant reduction in the Cgﬁumir, J.A., J.E. Celis, J Bruijn, and L.V. Vidal. 2002. Pasteurisation of Apple Juice by Using

Iready demonstrated the utility of microwave technology, not Sal | d E. coli O157:H7 icrowaves. Lebensm.-Wiss. u.-Technol, 5, 359-592
a y y _ gy 0.0 — —F almoneiia an . COll ' Castro, V., M.L. Arias, F. Antillon, and M. Jimenéz. 1997. Efectos de las microondas sobre la
Only to Increase the Safety and qua“ty of food IOFOdUCtS, but to - counts (P<0.05 sobrevivencia de algunas bacterias patégenas en comidas populares costarricenses. Rev.
. . . . Control A B C Costartic. O Méd : 18(9): 19.97
decontaminate non-biological materials, such as cloth towels 1.0 ostarric. Cienc. Med ; 18(2): 19-27.

- it : Treatment - Jairus, R.D., R.H. Graves, and V.R. Carlson. 1999. Principles of thermal processing and
used m_sport fa(.)”ltleS and t_hat m_ay pOtentla”y be » No dlffe_rences were fc_)und when optimization. p 3-20 Aseptic processing and packaging of food: a food industry perspective. CRC
contaminated with Methiclillin-resistant S. aureus (MRSA). comparing the reductions of Press, Boca Raton, Florida.

However, very little 1Is known with the regard to the behavior of _ _ _ Salmonella and E. coli O157:H7 Pucciarelli, A.B., and F. O. Benassi. 2005. Inactivation of Salmonella enteritidis on raw poultry
pathogenic bacteria in water sample subjected to this Fig. 1. Average reductions of Salmonella and E. coll using either treatment using microwave heating. Braz. Arch. Biol. Technol. 48(6): 939-945.
technology O157:H7 In drinking water after application of three | Quesada, O., M.L. Arias, and C. Chaves. 2003. Effect of microwave oven over the growth and

survival of Escherichia coli O157:H7 inoculated in bovine minced meat samples. Arch. Latinoam.
Nutr. 53(1): 65-69.

Shami, Y., R. Croft, A. Taube, R.J. Crawford, and E.P. Ivanova. 2012. Review of the specific
effects of microwave radiation on bacterial cells. Appl Environ Microbiol 96:319-325.

different microwave treatments




