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2950 b srels glp pass 5,1 5 als L.;Q9ﬂ &5, sleo paly Jgux

Decontaminati Treated Treatment Greatest microbial load
on strategy material description reductions
Tempering Soft white  Tempering With 11.5 ppm: 1.0-2.0 log
with wheat and solutions CFU/g reductions for total
ozonated hard red contained 1.5 bacteria and yeast and
water wheat grain and 11.5 ppm  mold count (YMC)
ozonated
water
Tempering Durum and Tempering With 16 ppm: <0.5 log
with hard red solutions CFU/g reductions in YMC
ozonated spring wheat contained 10 and aerobic plate count
water grain and 16 ppm (APC)
ozonated
water
30

SSYVSS S SV SV SS S Y

VSV VS SV SV S S S SYSSSSSSSSS S S S Y

CRERRRRREREEREREAERRLRERERERRARRRRERRRRR AR RRRRRR R R



g

o/

o/ Decontaminati Treated

@/ on strategy material

o/

(a/ Tempering Hard red

(a/ with  acidic  winter wheat

(a/ saline grain
lutions

V SO

/

o/

g

o/

/

o/

g Tempering Soft red
with  acidic  winter wheat

('7/ saline grain

g solutions

o/

/

o/

@@5 Tempering Hard red

(a/ with  acidic  winter and
saline soft red

@@5 solutions winter wheat

grain

o/

o/

o/

g Tempering Hard  white

(a/ with  slightly  wheat grain
acidic

g electrolyzed
water

o/ (SAEW)

o/

o/

o/

o/

o/

o/

o/

o/

o/

o/

&/

Treatment
description

Tempering
solutions
contained
organic acids
(acetic, citric,
lactic,
propionic;
1.0%, 2.5%,
or 5.0%),
NaCl (26% or
52%)

Tempering
solutions
contained
organic acids
(acetic, lactic;
2.5% or
5.0%), NacCl
(26.6%)

Tempering
solutions
contained
organic acids
(acetic, lactic;
2.5% or
5.0%), NacCl
(26.6%)

Tempering
solutions
contained
four
concentration
s of active
chloride
content (10,
30, 50, and
70 mg/L)

31

Greatest
reductions

With 5.0% lactic acid and
52% NaCl: 4.3 log CFU/g
reductions in APC and 4.7
log CFU/g reductions
in Enterobacteriaceae (Eb

)

With 5.0% lactic acid and
26.6% NaCl: 3.2 log CFU/g
reductions in APC and 4.5
log CFU/g reductions in Eb

With 5.0% lactic acid and
26.6% NaCl: 2.6 log CFU/g
reductions

in Salmonella spp., 2.4 log
CFU/g reductions
in E. coliO157:H7 and 2.4
log CFU/g reductions in
non-O157 STEC

With 70 mg/L: 0.93 log
CFU/g reductions in total
plate count (TPC) and 0.78
log CFU/g reductions in
YMC
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g
o/
o/ Decontaminati Treated
@/ on strategy material
&/
(a/ Pulsed light Wheat grain
(a/ (Triticum
@/ aestivum L)
o/
o/
&/
o/
&/
o/
(a/ Pulsed light Wheat flour
@/ through a
(a/ fluidized bed
o/
&/
o/
&/
o/
o/
(a/ Pulsed light- Unbleached
(a/ g
emitting wheat flour
g diode (LED)
o/
o/
o/
o/
/
o/
o/
Pulsed LED Unbleached
o/
@@5 wheat flour
/
o/
/
o/
o/
o/
o/
o/
¢/
¢/
o/

Treatment

description
Pulse
duration of
0.3 ms, with
dose of
0.4 J/cmz. Six
treatments (5,
10, 15, 20, 30,
and 40
pulses)
Pulse
duration of
0.3 yus, with
dose of
0.49 J/cma.
Six
treatments (2,
4, 8, 16, 32,
and 64
pulses)
Pulse
duration of
10 ms, with

varying doses
depending on
wavelength.
Four different
wavelengths
(275, 365,
395, and
455 nm)

Pulse
duration of
10 ms, with
395 nm
wavelength
applied during
10, 30, or
60 min

32

Greatest
reductions

With 40 pulses: 4.0 log
CFU/g reduction in mold
load

With 64 pulses: 10.1%
of Saccharomyces
cerevisiae load was
inactivated

With 395 nm: 2.48 log
CFU/g reduction
in Salmonella load

With 60 min: 2.91 log
CFU/g reduction
in Salmonella load
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Low-
pressure
cold plasma

Low-
temperature
plasma

Cold
atmospheric
pressure
plasma

Pulsed argon
plasma

Decontaminati Treated

on strategy material

Durum wheat
grain

Winter wheat
grain

Wheat grain
(T. aestivum
L.)

Wheat grain

Treatment
description

Air—gas or
sulfur
hexafluoride
(SF), gas
was injected
in a vacuum
chamber.
Power supply
frequency

1 kHz,
voltage set at
20 kV.
Treatment
time was from
5 to 20 min

Power supply

frequency
was 0.1-
83 kHz,

voltage set at
8 kV.
Treatment
time was 3,
10,and 30 s

Power supply
frequency
was 14 kHz,
voltage set at
20 kV.
Treatment
time was 3-
300 s

Power supply
frequency
was 10 kHz,
voltage set at
8 kV.
Treatment
time was 5-
3,600 s

33

Greatest
reductions

With SF, gas after 15 min:
99% of fungal load was
reduced

With 10 s: 89.2% of fungal
load was reduced

With
90 s: Fusarium conidia
was inactivated

With 240 s: Aspergillus
flavus and A. niger conidia
were inactivated

With 3,600 s: 3 log CFU/g
reduction in Geobacillus
stearothermophilus endos
pore load
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on strategy

Atmospheric
cold plasma

Cold
atmospheric
pressure
plasma

Superheated
steam

Vacuum
steam
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Decontaminati Treated
material

Organic
wheat grain

Wheat flour
(T. aestivum
L.)

Winter wheat
grain

(T. aestivum
L.)
Hard red

spring wheat
grain

Treatment
description

High voltage
output of
80 kV, under
atmospheric
pressure with
atmospheric
air as working
gas.
Treatment
time 5-20 min

Power supply
frequency
was 9 kHz,
voltage at 15—
20 kV.
Treatment
time was 60
or120 s

Steam
temperatures
(110, 140,
170, and
200°C),
steam
velocities (7.5
and

15.0 me/hr),
time (10—
80 s), and
with or
without
tempering

Three
temperatures
(65, 75, and
85°C) were
hold for 4 or
8min in a
closed
system.
Samples

(1 kg) treated
as a grain bed

34

Greatest
reductions

With 20 min: 1.5 log CFU/g
reduction for bacteria and
2.5 log CFU/g reduction for
fungi

No reduction levels were
achieved on the aerobic
mesophiles, thermophiles,
and molds counts

With 200°C, 15.0 m¢hr,
80 s: 81.8%
of Bacillus spp. load was
reduced

With 65°C for 8 min: 3.57

log CFU/g reductions
in E. coliand 3.21 log
CFU/g reductions

in Salmonella
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on strategy

Radio
frequency
(RF) heating

RF
pasteurizatio
n
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Decontaminati Treated
material

Soft white
wheat
organic
pastry  flour
(Eden Foods,
MI)

Soft  winter
wheat
organic flour
(Eden Foods,
MI)

Treatment
description

(depth of
2.5 cm)

0.5 kW,

27 MHz RF
heating unit.
Four
electrode
gaps (50, 60,
70, and
90 mm) and
three
surrounding
materials
(polyetherimi
de,
polyethylene
terephthalate,
and
polystyrene)

6 kW,

27.12 MHz
RF  heating
unit.
Electrode gap
35 mm.
Aluminum
test cells.
Three
temperatures
(75, 80, and
85°C)

35

Greatest
reductions

With 90 mm electrode gap
using polystyrene
cylinders: 7 log CFU/g
reductions in Salmonella

With 85°C, 33 min: 3.7 log
CFU/g reductions
in Enterococcus

faecium and 5 log CFU/g
reductions in Salmonella
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Decontaminati Treated Treatment Greatest microbial load
on strategy material description reductions
RF Soft  winter 6 kW, With 85°C, 27 min: 4.9 log
pasteurizatio  wheat 27.12 MHz CFU/g reductions
n organic flour RF heating in E. faecium
(Eden Foods, unit.
MI) Polyetherimid
e container.
Three
temperatures
(75, 80, and
85°C)

36
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