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Nonthermal antimicrobial interventions: not
enough time fo talk about them alll

» Radiofrequency energy - UV

 Monochromatic light (405nm) < High pressure processing

» Pulsed electric field » Oscillating magnetic fields
* Ultrasound « Ozone

» Cold plasma » Chlorine dioxide

* Pulsed light » Anfimicrobial packaging
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Cold plasma

lonized plasma created by energetic breakage of gas and/or liquid
molecules.

* Typically uses high-voltage electricity, but sometimes microwaves or laser
Generated plasma is near room temperature. Nonthermal process.

Antimicrobial modes of action from reactive plasma species: free electrons,
lons, reactive oxygen or nitrogen species

Can be waterless (plasma jet, DBD, corona discharge)

Cold plasma products captured in solution = plasma-activated water

Not yet FDA-approved
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Cold plasma

« Multi-log inactivation of pathogenic bacteria, viruses, parasites,
Including spoilage organisms and plant pathogens

- Broadly effective: fresh and fresh-cut fruits and vegetables, meats
and poultry, cheese, low moisture foods, food contact surfaces

« Waterless cold plasma is surface decontamination — limited
penetration

* Plasma-activated water functions as a sanitizer solution. Generated
on-demand, on-site

* Inputs are air, water, electricity. No residues, no chlorine, no acids.
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Cold plasma
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Pulsed light

 Broad spectrum white light, delivered in short, intense pulses

* Wavelength ranges from 180 to 1100 nm, with 40% of the energy
being in the UV region

» Surface decontamination effects

- Effective against bacterial and viral pathogens, spores, spoilage
microorganisms (yeasts and molds)

 Primary mode of action is from UV disruption of pathogen cells

* FDA-approved
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Pulsed light

- Multi-log inactivation on a variety of commodities
* E. coli (1.4 - 3.03 log), L. innocua (0.9 — 2.66 log)
« Spinach, tomato, mushroom, endive

« Combination of pulsed light with other interventions holds great promise for
synergy
« E. coli O157:H7 on Romaine lettuce

* Pulsed light (10.5 J/cm?): 2.3 log. Nisin-based wash (2’): 2.2 log. Combo: >5 log
(Mukhopadhyay et al, 2024, Food Micro)

 Pulsed light (31.5 J/cm?): 2.7 log. Cold plasma (45s): 2.1 log. Combo: >5 log
(Mukhopadhyay et al, 2024, J Food Safety)
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Inactivation of Salmonella, Shiga Toxin-producing E. coli, and Listeria

monocytogenes in Raw Diet Pet Foods Using High-Pressure Processing
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Joshua Warren ', Edward O'Neill >*, Mark Fleck °, Susy Tejayadi *
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Keywards:

High-pressure processing
Listeria monocytopens
Pathogen reduction

Raw diet pet foods
Salmonella

Shiga Toxin-producing E. coli

ABSTRACT

Pet food formulated with raw meat can pose health risks to pets and humans. High-pressure processing (HPF)
was evaluated to achieve a 5-log reduction of Salmonelln, E. coli STEC, and L. monocytogenss in commercial raw
pet foods and maintain a 5-log reduction throughout post-HPP storage. Three formulation types that varied in
the amounts of striated meat, organ meat, bone, seeds, and other ingredients (fruits, vegetables, and minor
ingredients) designated as A-, 5-, and R-formulations were used.

Eight raw diet pet foods, consisting of three beef formulations (A-, §- and R-Beef), three chicken formulations
{A-, 5-, and R-Chicken), and two lamb formulations (A- and 5-Lamb), were inoculated with 7 log CFU/g cock-
tails of Salmonella, E. coli STEC or L. menocytogenes, HPP at 586 MPa for 1-4 min, and stored refrigerated (4°C)
or frozen { =10 to = 18°C) for 21 days with microbiological analyses at various time intervals.

A- formulations (20-46% meat, 42-68% organs, 0.9-1.3% seeds, and 10.7-11.1% fruits, vegetables, and
minor ingredients) inoculated with Salmanello and treated at 586 MPa for at least 2 min achieved a 5-log redue-
tion 1 day post-HPP and maintained that inactivation level during frozen storage. A- and S-formulations inoc-
ulated with E coli STEC and treated at 586 MPa for at least 2 min achieved a 5-log reduction from day 6 of
frozen storage.

L. monocytogenes was more HPP resistant than Salmonello and E. coli STEC. S-formulations containing chicken
or beef and stored frozen post-HPP had lower inactivation of L. monocytogenes compared to A-formulations con-
taining chicken or beef. S-Lamb had higher frozen storage inactivation (5.95 + 0.20 log CFU/g) compared to
chicken (2,52 * 0.38 log CFU/g) or beef (2,36 * 0.48 log CFU,/g). HPP coupled with frozen storage time was
effective in achieving and maintaining a 5-log reduction of Salmonella and E. coli STEC while L. monocytoge-
nes was more resistant and requires further optimization to achieve a 5-log reduction.
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Raw Diet Pet Food
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The Combined Use of High Pressure Processing and Lactic Acid Containing
Fermentate on Inactivation of Salmonella, Shiga Toxin-producing E. coli, and
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ABSTRACT

Raw meat pet foods can pose health risks to pets and humans. High-pressure processing (HPP) was used in a
previous study to demonstrate its effectiveness in achieving a 5-log reduction of Salmonella, E. coli STEC, and L.
monocytogenes in commercially available raw pet foods and maintaining the 5-log reduction throughout shelf-
life with frozen storage being more effective than refrigerated. L. monocytogenes, being more HPP resistant,
could potentially regrow when stored at refrigeration temperatures and required further optimization,
Chicken-based raw diet pet food was inoculated with 7-8 log CFU/g cocktails of Salmenella spp., E coli
STEC, or L. monocytogenes and stored at 4 *C for 24 h before the addition of either 0.7% or 1.0% w/v lactic acid
fermentate {LAF) and HPP treated at 586 MPa for 2, 3, and 4 min after 24 or 72 h storage at 4 “C. HPP-treated
products were stored frozen (= 10 to = 16 “C) up to 21 days with microbiological analyses on days 1, 3,5, 7,
14, and 21. All HPP-and LAF-treated samples demonstrated a 5-log reduction of Salmonella spp., E. coli STEC,
and L. monocytogenes. Samples without LAF and HPP treated after 24 h storage at 4 “C resulted in an average
4.02 log cfu/g reduction of L. monocytogenes with 2 min HPF hold time while longer HPP hold times at 4 min
improved L. monocytogenes reduction by 0.35 log cfu/g. E. coli was found to be more HPP resistant in this study
than L. monocytogenes and the addition of LAF had a significant impact on the overall pathogen survival during
post-HPP storage. Based on qualitative enrichment data for each pathogen, the use of LAF resulted in more
complete inactivation compared to samples without LAF. The use of 1% LAF in combination with 586 MPa
for 4 min was found to be most effective for the inactivation of Salmonella spp., E. coli STEC, and L. monocyto-
genes, The findings are significant as it provides both formulation and processing controls to ensure the safety of

raw diet pet foods.
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Updates on Highly Pathogenic Avian

What a US farmworker’s case of bird flu tells us about Influenza (HPAI)
tracking the infection

By Brenda Goodman, CNN
® 4 minute read - Published 10:31 AM EDT, Fri May 3, 2024

OAX=e®

MORE FROM CNN

¥ " circulating in dairy
cows for four
months before it ...

Continued FDA
testing finds no
m active bird flu virus
in variety of dairy ...

Fragments of bird flu
virus genome founq

"W USDA says itis
= testing beef for
> H5N1 bird flu virus

o A FDA says

The test cannot tell if the virus is live. The FDA

Follow the story with CINN still assess milk supply as safe.

all through your

BETH MOLE - 4/23/2024, 8:20 PM

USDA ani ~ g
o Animal and Plant Health Inspection Service
U.S. DEPARTMENT OF AGRICULTURE

Detection of Highly Pathogenic Avian Influenza (H5N1) in
Dairy Herds: Frequently Asked Questions

Updated April 16, 2024
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H5 Current Situation

National situation summary

Person-to-person spread Current public health risk

There is no known person-to- The current public health risk
NONE person spread at this time. LOW is Low.
Cases in the U.S. Deaths in U.S.
70 cases 1 death

Lt J

Spreading?

*No human-to-human spread of H5N1
has been detected during the current
outbreak in dairy cows.

ILLINOIS TECH

L

e e

Total cases

www.cdc.gov/bird-flu/situation-summary/index.html?cove-tab=0
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Inactivation of Highly Pathogenic Avian Influenza Virus with High-
temperature Short Time Continuous Flow Pasteurization and Virus Detection
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ABSTRACT

Infections of dairy cattle with clade 2.3.4.4b H5N1 highly pathogenic avian influenza virus (HPAIV) were
reported in March 2024 in the U.S. and viable virus was detected at high levels in raw milk from infected cows.
This study aimed to determine the potential quantities of infectious HPAIV in raw milk in affected states where
herds were confirmed positive by USDA for HPAIV (and therefore were not representative of the entire popu-
lation), and to confirm that the commonly used continuous flow pasteurization using the FDA approved 72 °C
{161°F) for 15 s conditions for high — temperature short time (HTST) processing, will inactivate the virus.
Double-blinded raw milk samples from bulk storage tanks from farms (n = 275) were collected in four affected
states. Samples were screened for influenza A using quantitative real-time RT-PCR (grRT-PCR) of which 158
(57.5%) were positive and were subsequently quantified in embryonating chicken eggs. Thirty-nine grRT-
PCR positive samples (24.8%) were positive for infectious virus with a median titer of 3.5 log,, 50% egg infec-
tious doses (ElDg,) per mL. To closely simulate commercial milk pasteurization processing systems, a pilot-
scale continuous flow pasteurizer was used to evaluate HPAIV inactivation in artificially contaminated raw
milk using the most common legal conditions in the US: 72 °C (161°F) for 15 s. Among all replicates at two
flow rates (n = 5 at 0.5 L/min; n = 4 at 1 L/min), no viable virus was detected. A mean reduction of =5.8

+ 0.2 log ¢ ElDsg/mL oceurred during the heating phase where the milk is brought to 72.5 “C before the hold-
ing tube. Estimates from heat-transfer analysis support that standard U.5. continuous flow HTST pasteurization
parameters will inactivate =12 logg ElDsq/mL of HPAIV, which is ~9 log) o EIDsg/mL greater than the median
quantity of infectious virus detected in raw milk from bulk storage tank samples. These findings demonstrate
that the US milk supply is safe when pasteurized.
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Hepatitis E Virus

Food and Environmental Virology (2023) 15:246-254

RESEARCH

https://doi.org/10.1007/512560-023-09561-4 vir uses
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Detection of Hepatitis A RNA, Hepatitis E RNA, Human Adenovirus F
DNA, and Norovirus RNA in Fresh and Frozen Berry Products at Point
of Retail in Ireland

Charlene Bennett' - Kevin Hunt? - Francis Butler? - Sinead Keaveney® - Séamus Fanning* - Cillian De Gascun’ -

Suzie Coughlan’ - Joanne O'Gorman’

Received: 2 May 2023 / Accepted: 22 July 2023 / Published online: 1 August 2023
B The Authoris) 2023

Abstract

Soft fruits are at particular risk of contamination with enteric viruses such as Hepatitis A virus (HAV), Hepatitis E Virus
(HEV), Norovirus (NoV), Human Adenovirus (HAdV) and Sapovirus (8aV). The aim of this study was to investigate, for
the first time, the presence of these biological agents in ready to eat (RTE) berries at point of retail in Ireland. A sampling
strategy was designed in which RTE fresh and frozen strawberries and raspberries were purchased from five retailers between
May and October 2018. Reverse Transcriptase Polymerase Chain Reaction (RT-gPCR) assays for HEV RNA, Nov RNA,
SaV RNA, and human Adenovirus species F DNA (HAdAV-F) were performed on 239 samples (25g portions). Viral nucleic
acid was present in 6.7% (n=16) of samples tested as follows: HAV RNA (n=35), HAdV-F DNA (n=35), HEV RNA (n=13)
and NoV GII RNA (n=3). Sapovirus RNA was not detected in any product. No significant differences were found between
berry type, fresh/frozen status, or supermarket source. This study suggests a risk that exists across all retail outlets however
only low levels of nucleic acid ranging from 0 to 16 genome copies/g were present. Although these findings may reflect non-
viable/non-infectious virus the continued provision of risk mitigation advice to consumers is warranted and further work is
required to ensure control measures to reduce contamination are implemented and enforced.

ILLINOIS TECH

Katalin Nemes *

Hepatitis A Virus and Hepatitis E Virus as Food- and
Waterborne Pathogens—Transmission Routes and Methods for
Detection in Food

» Sofia Persson "' and Magnus Simonsson

European Union Reference Laboratory for Foodborne Wiruses, Swedish Food Agency, Dag Hammarskjolds vag
56 A, 75237 Uppsala, Sweden; sofia. persson@slv.se (5.); magnus simonsson@slv.se (M.5)
* Correspondence: katalinnemes@slv.se

Abstract: Foodborne viruses are an important threat to food safety and public health. Globally, there
are approximately 5 million cases of acute viral hepatitis due to hepatitis A virus (HAV) and hepatitis
E virus (HEV) every year. HAV is responsible for numerous food-related viral outbreaks worldwide,
while HEV is an emerging pathogen with a global health burden. The reported HEV cases in Europe
have increased tenfold in the last 20 years due to its zoonotic transmission through the consumption
of infected meat or meat products. HEV is considered the most common cause of acute viral hepatitis
worldwide currently. This review focuses on the latest findings on the foodbome transmission routes
of HAV and HEV and the methods for their detection in different food matrices.

Keywords: hepatitis A virus; hepatitis E virus; foodborne fransmission; viral detection; RINA;
detection in fooed; foodborne outbreak; foodborne disease; bivalve molluscan shellfish (BMS)
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Campylobacter jejuni Outbreak Linked to Raw Oysters in Rhode Island, 2021 ™

Genevieve Caron®, Brendalee Viveiros™*, Christopher Slaten ", David Borkman ©, Adam Miller ¢,
Richard C. Huard

* Rhode tdand Department of Health, Center for Acute Infectious Disease Epidemiology, 3 Capiiol Hill, Providence, RI 02908, USA
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“Mbﬁlnﬂﬂmmw‘ifm Rhode Island Stote Heolth Laboratory, 50 Orms Street, Providence, RI 02904, USA

ARTICLE INFO ABSTRACT

Keywarde: Oysters and other shellfish are not a food that is commonly highlighted as high risk for Campylobacter contam-
Aquaculture Farms ination. The Rhode lsland Department of Heslth (RIDOH) conducted a multiagency investigation of &
Bird Abatement Campylobacter jejuni outbreak that was linked to the consumption of raw oysters; the first such outbreak was

Campylobecter Contamination
Environmental Assessaent
Foodbame Hiness Outbreak
Shellfish

detected in Rhode Island. The environmental investigation identified birds as the likely source of contamina-
tion of the aquacultured oysters. As  result of this outbreak response, several investigative processes and best
practice recommendations are offered. 1) RIDOH will be including exposure to raw shellfish as a question on
their case report forms to better identify future oyster-related Campylobacter clusters. 2) It is important that
shellfish aquaculture farms e aware of the risks of using floating gear to hold oyster cages and of the impor-
tance of using bird sbatement to keep birds off floating aquaculture gear to prevent conamination of oysters
from bird feces. 3) It should be recognized that fecal eoliform water samples eollected near an oyster aquacul-
ture farm may not act as an adequate indicator for the presence of Campylobacter. 4) For the first time, Rhode
Island has developed guidelines for the closure and reopening of oyster harvest areas due to contamination
with It is hoped that increased and mitigation of the deseribed risk factars will help
prevent future similar outbreaks of illness.

1 i GENOME SEQUENCES
‘L] AMERICAN n-b MlcrOb|OI°gy November 2024 Volume 13 Issue 11 0DB10-24

o Resource Announcements hitps:idoi org/10.1128/mra 0081024

Complete genome sequence of a potential new species
Vibrio sp. NTOU-M3 isolated from hard clam, Meretrix
taiwanica, in Taiwan

Che-Chun Chen "2, Wei-Hsiang Lin®, Te-Hua Hsu®5, Ying-Ning Ho () 235

"Doctoral Degree Program in Marine Biotechnology, Mational Taiwan Ocean University, Keelung, Taiwan
2Taiwan Oceans Genome Center, National Taiwan Ocean University, Keelung, Taiwan

Slnstitute of Marine Biology, National Taiwan Ocean University, Keelung, Taiwan

“Department of Aquaculture, National Taiwan Ocean University, Keelung, Taiwan

5Center of Excellence for the Oceans, Mational Taiwan Ocean University, Keelung, Taiwan

Vibrio sp. NTOU-M3 is a potential new bacterium isolated from hard clam (Meretrix taiwanica) in the
estuarine region of Taiwan. The complete sequences obtained using Oxford Nanopore Technologies
and lllumina sequencing consist of a 3,272,438-bp large circular chromosome and a 1,584,497-bp
small circular chromosome.

KEYWORDS Vibrio, hard clam, Meretrix taiwanica, Oxford Nanopore Technologies
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Vibrio bacteria in seafood: increased risk due to

climate change and antimicrobial resistance

Published: 23 July 2024 | 4 minutes read

The prevalence of Vibrio in seafood is expected to increase both globally and in
Europe b of cli change, especially in low-salinity or brackish waters,

according to EFSA's |latest assessment. Additionally, resistance to last-resort
antibiotics is increasingly found in some Vibrio species .

EFSA's scientists have carried out an assessment of the public health aspects of
Vibrio spp. related to the consumption of seafood. Vibrios are aquatic bacteria that
can be found in seafood. Some strains are pathogenic and can cause gastroenteritis
or severe infections. In a previous report (CLEFSA), EFSA's experts analysed the
possible effects climate change could have on a wide range of food safety-related
issues, including Vibrio bacteria in seafood.

Share: 00@0

Campylobacter spp in New Homes
B croisn [Dcaencar [

. pathogens ffu\n\w

Article

First Data on Campylobacter spp. Presence in Shellfish

in Croatia

Luka Jurinovié¢ 19, Biljana Je¢menica !, Natalija D2afi¢ 2, Diana Brlek Gorski 3, Borka Simpraga !, Fani Krstulovi¢ !,

Tajana Amgel Zelenika !

check for
updates

Citation: Jurinovié, L; Jetmenica, B

Daafié, N.; Brlek Gorski, D;
Simpraga, B, Kestulovié, F; Amsel
Zelenika, T; Humski, A. First Data
on Canylobacter spp. Presence in
Shelliish in Croatia, Pathogens 2022,
11,943, hitps:/ /dolorg/10.3350/
pathogens1 1080943

OIFS

and Andrea Humski #*

Croatian Veterinary Institute, Branch Poultry Centre, Heinzelova Str. 55, 10000 Zagreb, Croatia
Croatian Veterinary Institute, Branch Veterinary Institute Rijeka, Podmurvice 29, 51000 Rijeka, Croatia
Croatian Institute of Public Health, Rockefeller Str. 7, 10000 Zagreb, Croatia

Croatian Veterinary Institute, Savska Str. 143, 10000 Zagreb, Croatia

Correspondence: humski@veinst hr

F e w e

Abstract: This study aimed to assess the p: of th ! Canp spp., as one
of the most impartant foodbome zoonotic pathogens, in three shellfish species: mussels (Mylilus
galloprovincialis), oysters (Ostrea edulis) and queen scallops (Aequipecten opercularis). The samples
were collected from nine locations in the Istrian aquatory, Croatia. Isolation of Campylobacter was
done according to standard [SO method, and species were identified using multiplex PCR. [solates
identified as C. jejuni and C. lari were genotyped using multilocus sequence typing (MLST) to
determine the potential source of i Among 108
mussels dominated and were the only ones found positive for the presence of Campylobacter (25.6%).
Intotal, 19 C. lari and 1 C. jejuni strains were isolated. C. lari isolates found in this study belong to 13
sequence types (ST), and 9 of them are newly described in this paper. Two out of the four previously
described C. lari STs that were found in this study were previously found in human stool. The only
€. jejuni isolate was found to be sequence type 1268, which belongs to 5T-1275 clonal complex that is
almost exclusively found in seabirds and can sporadically cause infection in humans. Regarding the

d samples of bivalve molluscs,

obtained results, introducing surveillance of thermotolerant Campylobacter in shellfish in the Republic
of Croatia is advised as an improvement for public health safety.

Keywords: Campylobacter jejuni; C lari; bivalve molluscs; MLST
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Other Challenging Matrices

Cronobacter Outbreak Linked to Powdered Infant

Diversified protein sourcing is on the 2024
Formula

agenda: What's the path to mainstream
adoption?

INVESTIGATION NOTICE

Investigation start date: February 17, 2022 By Natasha Spencer-Joilliffe
Investigation status: Closed 17-Jan-2024 Last updated on 17-Jan-2024 at 09:37 GMT
Recall issued: Yes FGSt FGCtS
CDC's investigation is closed. No additional cases have been identified as part of this
investigation. United States
* Cases: 4
" * Confirmed cases: 4
',!1

* Deaths: 2

* States: Minnesota, Ohio, Texas

npj science of food www.nature.com/npjscifood

REVIEW ARTICLE OPEN (B Checkpntes

An analysis of emerging food safety and fraud risks of novel

. . . . . Manufacturers are turning their attention to finding new sources of protein, including diversified plant proteins, fungi,
lnsect protelns WIthln Complex Supply Chalns insects and more...Gettylmages/Rimma_Bondarenko (Getty Images)

Al Trav,l'nor‘r D. Thorburn Bums‘, D. Wul, M. Karoonuthaisiri"“, A. Petchkongkaew ™% and C. T. Elliott" 5=

Food consumption play a crucial role in human life, yet conventional food production and consumption patterns can be
detrimental to the environment. Thus, research and development has been directed towards alternative proteins, with edible
insects being promising sources. Edible insects have been rec ised for their inable benefits providing protein, with less
emission of greenhouse gas, land and water usage compared to sources, such as beef, chicken, and dairy products. Among the over
2000 known edible insect species, only four, namely yellow mealworm (Tenebrio molitor), mi y locust/ hopper (Locusta
migratoria), grain mould beetle, also known as lesser mealworm which is a larval form of Alphitobius diaperinus (from the family of
Tenebrionidae of darkling beetles) and house cricket (Acheta domesticus), are currently authorised in specific products through
specific producers in the EU. The expansion of such foods into Wi diets face chalk such as cc barriers, gaps in
microbiological and chemical safety hazard data during production and processing, and the potential for fraudulent supply chain
activity. The main aim of this study was to map the supply chain, through interviews with personnel along the supply chain,
coupled with searches for relevant publications and governmental documents. Thus, the main potential points of food safety and
fraud along the edible insect supply chain were identified. Feed substrate was identified as the main area of concern regarding

microbiological and chemical food safety and novel processing techniques were forecast to be of most concern for future INSTlTUTE FO R
fraudulent activity. Despite the on-going authorisation of insect species in many countries there are substantial food safety and F O O D SA F ETY
I I I I N 0 I ! I I C H authenticity information gaps in this industry that need to be addressed before edible insects can be viewed as a safe and ,’ AND HEALTH
sustainable protein sources by Western consumers. ".LlNDIS TECH

npj Science of Food (2024)8:7 ; https://doi.org/10.1038/541538-023-00241-y
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Agenda
® Innovative Technologies: What, Why and How?
®* Emerging, Re-emerging and Opportunistic Pathogens

® Challenges and opportunities

® Summary
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;Dyﬁémic Growth in Research Of Innovative
Technology In Food Processing

Number of publications in the years 2013—2023
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Innovative Technologies
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%merging, Reemerging and Opportunistic
Pathogens

® Emerging pathogens are New, reemerging, or drug-resistant
infections whose incidence in humans have increased within the past
two decades or threatened to increase in the near future

® Reemerging Pathogens- involved in the reappearance of a known
disease following a decline in incidence including newly recognized
pathogens, new diseases caused by known organisms, and the
extension of the geographic or host range of a pathogen

®* Opportunistic Pathogens- are microbes that usually do not cause
disease in healthy people, but may become virulent with
immunocompromised and unhealthy individuals




7

F//
¥ Factors Contributing to the Emergence of

Foodborne Pathogens and Diseases
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* Microbial adaptation and change

« Human susceptibility to infection

* Climate and weather

e Changing ecosystems

 Human demographics and behavior

« Economic development and land use
* International travel and commerce

« Technology and industry

* Breakdown of public health measures
» Other social, political and economic
factors e.g. War and famine, Lack of
political will, and Intent to harm




”Emerging, Reemerging and
Opportunistic Pathogens

« Salmonella Spp.

- *Salmonella :
. Tvohoid fever * Clostridium o _  E. coli 057:H7
'I}/pb oy botulinum *Clostridium perfringens o 0157 EHEC/STECS
L + Salmonella Spp.  *Vibrio parahaemolyticus | isyeria monocytogenes®
« Septic sore throat . Staphylococcus - Bacillus cereus . Yersinia enterocolitica®

Diphtheria aureus « Pathogenic E. coli . Bacillus cereus®

» Streptococci “ "« Staphylococcus aureus
7 » A « Cronobacter sakazakii
* Vibrio parahemolyticus
V. vulnificus

» Cryptosporidium, Cyclospora,
Toxoplasma gondii

* Norovirus, Hep A. Nipah Viru



https://www.google.com/url?sa=i&url=https%3A%2F%2Fsciencephotogallery.com%2Ffeatured%2F2-streptococcus-pyogenes-bacteria-cdc-melissa-brower.html&psig=AOvVaw3JV99s2Sui0niW9J8gCOQS&ust=1714423225229000&source=images&cd=vfe&opi=89978449&ved=0CBAQjRxqFwoTCLi7l8ri5YUDFQAAAAAdAAAAABAD
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.medbullets.com%2Ftopic%2F104191%2Fimages%2Fbacillus_cereus_sem-cr.jpg&tbnid=26ilM4TuEbzqyM&vet=10CAIQxiAoAGoXChMIwPC8x-PlhQMVAAAAAB0AAAAAEBY..i&imgrefurl=https%3A%2F%2Fstep1.medbullets.com%2Fmicrobiology%2F104191%2Fbacillus-cereus&docid=sUPR4RpRqCLT0M&w=1500&h=988&itg=1&q=Bacillus%20cereus&client=firefox-b-1-d&ved=0CAIQxiAoAGoXChMIwPC8x-PlhQMVAAAAAB0AAAAAEBY
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SWOT Analysis

SWOT ANALYSIS OF ADVANCED TECHNOLOGIES IN FOOD PROCESSING

STRENGHTS

* Cold plasma, high pressure, ultrasound,
pulsed electric field, sous-vide, microwave
heating, are innovative technologies that
can improve food quality, shelf life and
safety.

* These technologies can contribute to
increased production efficiency.

* Inactivate microorganisms, extending the
shelf life of food.

* Ultrasound speeds up the freezing process,
thus reducing energy consumption costs.

WEAKNESS

* The implementation of new technologies
in food production, in particular
microwave heating, HPP and PEF, may
require large financial outlays.

* Limited efficiency — microwave heating
may be less effective compared to
traditional heating, especially when it
comes to certain types of food.

* Some technologies may cause changes in

SW sensory characteristics.

Gazda, P.; Glibowski, P. 2024. Advanced Technologies in Food Processing—Development Perspective. Appl. Sci. 2024, 14, 3617.




Challenges

® Familiarity and perceived natural ness

® Higher functionality and nutritional value of products
® Broader applications

®* Energy efficiency and environmental friendliness

® Regulatory recognition as safe and approval

y ® Industry and Consumer acceptance




Innovative Technologies : Advantages and

v

Challenges

Impact on nutritional value and sensory properties

Higher investment cost and product price

Association with radiation

Consumer perception/concern about “ultra-processed”
Concerns about changes in food composition

Lack of information, limited understanding and consumer confusion
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7 Z3ummary

® Much progress made in innovative technologies for food processing

¢ Several thermal and non-thermal technologies are available as a stand alone
or process augmentation step

® Energy efficiency, higher functionality and nutritional values

® Some technology may cause negative changes in nutritional and/or sensory
characteristics

® Consumer perception and hesitancy
®* Regulatory acceptance
® Industry acceptance and adoptation
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Any Questions 7?77

Thank You !

Purnendu.C.Vasavada@uwrf.edu




	Slide 1
	Slide 2: Agenda
	Slide 3
	Slide 4
	Slide 5
	Slide 6: Factors Contributing to the Emergence of Foodborne Pathogens and Diseases
	Slide 7: Emerging, Reemerging and Opportunistic Pathogens
	Slide 8
	Slide 9: Innovative Technologies : Advantages and Challenges 
	Slide 10: Innovative Technologies : Advantages and Challenges 
	Slide 11: Summary
	Slide 12

