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Table 4
Combination of different decontamination techniques against different food spoilage microorganisms and foo
Treatments Food commodities Microorganisms treated Log reduction Pro
Pulsed electric Skim milk Total bacteria count 1.82 CFUfml 36
field + thermal process

Bacillus cereus spores 3 CFUfml 35

Orange juice Leuconostoc esenteroides 5 CFUfml 30

Escherichia coli 5 CFU{ml 30

Listeria innocua 5 CFUfml 30

Orange juice E. coli >5 CFU/g 30

Salmonella typhimurium >5 CFU/g 30

Lactobacillus spp >5 CFU/g 30

Orange juice Salmonella 5.9 CFUfml 90

Milk Pseudomonas >5.0 CFU/ml 31

milk B. cereus spores 3 CFU/ml 35

Grapes Total microbial count 3.9 CFUfg 65

Liquid whole eggs E. coli 0157:H7 4 CFUfml 9-1

Liquid whole eggs Salmonella Enteritidis 9 CFUfml 25

liquid whole eggs Salmonella Senftenberg 4 CFUfml 25

TI5W

Listeria monocytogenes 4 CFUfml 25

Tomato juice Total microbial count 1.4 CFUfml 80
Apple juice E. coli 6 CFU/ml 8-4
Apple juice E. coli 0157:H7 3.6 CFUfml 20-
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Pressure + Thermal process

Ozone + thermal process

Tomato puree
Mango nectar

Orange juice
Mango nectar
Liquid whole eggs

Ovine milk

Apple juice

Shell eggs
Beef

Annle cidar

B. stearothermophilus spore

Aspergillus niger conidia
Salmonella

A niger

S. enteritidis

E. coli 405 CECT
Pseudomonas fluorescens
378 CECT

E. coli 0157:H7

S typhimurium

L monocytogenes

S. enterica
Clostridium perfringens

E. coli 0157:H7

L monocytogenes

F roli M R7THT

45 CRUfg
6.24 CFU/g

7 CFUml
6.2 CFU/ml
8 CFUml
>6 CFU/ml
>6 CFU/ml
ND

ND

ND

=6
1.28 (FU/g

0.85 CFU|g

1.09 CFU/g

NI

700 N
200 R

60O N
300 A

350 1
300 A
300 K

30L
for 1
30l
for 1
30L
for 1
160 g
3ppn
30m
3ppn
30 m
3ppn
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Table 4 (continued )

Treatments Food commodities Microorganisms treated Log reduction Prox
Salmonella ND 24
Whole shell eggs S. enteritidis 4.2 CFU/g 40
Alfalfa seeds E. coli 0157:H7 ND 03«
Apples E. coli 0157:H7 3.4 CFUfg 14!
Cuticeberg lettuce  Total bacteria count 12-14CFUjg  5p]
25
UV-light + radio frequency  Apple juice E. coli K-12 ND RFE
170
254
Microwave + Gamma- Fresh beef Total bacteria count 2.28 CRUjg 3kt
irradiation
Ground beef Total bacteria count 3.92 CFUfg 3k
Beef burger Total bacteria count 3.75 CFUjg 3k
Pulsed electric Suspension L innocua NCTC 11289 6.3 CFU/ml 401
field + thermal process
L. monocytogenes 4.5 CFUfml 301
E. coli 0157:H7 2.93 CFU/ml 201
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Pressure + Thermal process ~ Suspension

Heat + ozone

Microwave + UV light

Electrolyzed water Fresh-cut Cilantro
combination Shredded carrots

E. coli
Bacillus subtilis
B. subtilis spores

B. cereus

Bacillus subtilis spores
B. cereus FRR B2603
CL sporogenes spore
Banksia nivea NATEC
B. nivea DSM

E. coli 0157:H7

S typhimurium

L monocytogenes

E. coli MN522

Aerobic bacteria
Aerobic bacteria
Yeast and fungi

L. monocytogenes

6.5 CFU/ml
>6 CFU/ml
2.43 CFUmI
4.4 CFU/ml
3.4 CFU/mI
6.1 CFU/ml
2.1 CFU/ml
3.2 CFU/ml
4.0 CFU/ml
1.6

1.6 CFU/ml
1.6 CFU/ml
ND

373

37N

3.69
3.97

30k
4791
6001

6001

6001
6001
4001

6001

6001
301,
50°C
301,

30L,
50°C
Uvia
Ticre
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Radio frequency (RF) and microwave (MW) heating
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RF generation

System |
_‘___..—-——"" Genearator

VA

Fig. 3. Schematic representation of simple RF heating unit. RF unit consist of two main
components, the generator (RF producing system) and the applicator (electrodes).
Various electrode configurations are used in the system, depending on the field
strength to be used and physical characteristics of the food such as moisture contents,

thickness and geometry, etc.
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Food irradiation
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Table 1
Gamma irradiation used for food products, pathogens and source
(Food-Safety, 2015),

Food Products Target pathogens K¢

Insects Food spoilage pathogens >

Poultry and poultry products Salmonella, Campylobacter 3-
and other food 7
poisoning bacteria,

Red meat E. coli 0157:H7 and other 4.
food poisoning bacteria 7

Frogs legs Salmonella and other 5
fecal organisms

Blood products Food spoilage pathogens 5-

Dried herbs and spices Food spoilage pathogens 1C

Sea foods (shrimp/prawns E. coli, Vibrio spp. 3]

and other shellfish)

Egg white Food spoilage pathogens 3

Fruits Food spoilage pathogens 2

Vegetables Food spoilage pathogens 2
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High pressure processing
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Ozonation
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Pulsed electric field
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