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Reflected radiation
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Jslize Sledi sy o S 208 Ol 120 5,800 T ) iy -5l

Absariied radiasion C):'>.L,’. 9 ODJS LSJ‘};S (C)JJS &.ga;a-" (J-:'“‘ﬁji:n v ) .b.«wj:ﬁ C\‘ﬁ'c‘
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Wavelength lnm 10

1 1

100 lum 10 1M 1mmlem 10 1m
1 L L I 1 1

10 100
I 1

§ X rays UV rays |Visible rays
f’ L1

Infrared rays Microwave

Radio wave éé

Microvave Television Radio

e o=
By 4
Wavelength e 3 T
e S e,
i .
Near infrared Far infrared rays éé
0.78 pm 25pum |-—— Wavelength used in industrial fields —— 30 pm 1 mm
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Q = coAT"

Material Emissivity
Burnt toast 1.00
Dough (.85
Water (L.955
lee (.97
Lean beef 0.74
Beef fat (.78
White paper 0.9
Painted metal or wood (0.9
Unpolished metal (L7025
Polished metal = (.05

From Earle (1983) and Lewis (199()
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Ceramics
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Fe-Cr-Al wire
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J.AJ.; Qj.bLo LSLQ o.l;.lsff;.; Olaseie

Parameter Halogen lamp Quartz tube Ceramic element
Heated element Tupgsten filament  Nichrome wire Fe-Cr-Al wire
Type of wave/intensity Short wave, Medinm wave, Medmm/long weve,
high intensity medivm intensity  medivm/Jow ntensity
Opemiing tenmpemivre (C) 22001600 SR0-T60) TO0-200
Coloor of light Bright white Cherry red No visible light
Peak energy wavelength {ym) 1.15-1.6 23-28 32-6
Radiant heat (%) 72-86 40-60 20-50
Convective heat {%) 258-14 60-40 30-30
Heat up/cool down time s i0s 5 min
Maximmn intensity (kW m ™) 70-1800 15-120 15-60

Adapted from Tackson and Welch (19498)
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Country/product Processing Role of HHP
conditions o
o
(AU
Fruit-based products 400 MPa, Pasteurisation, improved gelation, faster
(jams, sauces, purees, 10-30 min, sugar penetration, limited residual pectin ¢
yoghurts 20°C methylesterase activity
o Grapefruit juice, 200 MPa, Reduced bitterness
10-15 min, 5°C
~ Sugared fruits for ice ~ 50-200 MPa Faster sugar penetration and water removal
< N\ cream/sorbets
5 Raw pork ham 250 MPa, Faster maturation, (reduced from 2 weeks to
2 3 hours, 20°C 3 hours), faster tenderisation by endogenous
. proteases, improved water retention and
N, shelf-life
3 Fish sausages, 400 MPa Gelation, microbial reduction, improved gel
terrines and texture
~— ‘pudding’
\2) Rice wine — Yeast inactivated to stop fermentation
without heating
1‘\ Rice cake, 400-600 MPa, Microbial reduction, fresh taste/flavour,
- hypoallergenic 10 min, 45 or enhanced rice porosity and salt extraction of
O precooked rice 70°C allergenic proteins
D | Europe
Fruit juices 400 MPa, room Inactivation of microflora (up to 10° CFU/g),
temperature partial inactivation of pectin methylesterase
Sliced processed ham 4QO MPa, few —
min, room
temperature
Squeezed orange 500 MPa, room Yeast and enzyme inactivation, retained
juice temperature natural taste
USA
Avocado paste 700 MPa, Microbial inactivation and polyphenol
(guacamole, salsa) 10-15 min, oxidase inactivation
20°C
Oysters 300400 MPa, Microbial inactivation, raw taste/flavour 26

10 min, room
temperature

retained, shape and size retained
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Press frame
Top closure
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Low pressure pump
Presaure vessel
Pressure medium
&—1— Press frame
Batiom enclosure
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Bottom closure Intensifier
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Pressure medium tank
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Micm=prganism Log Process conditions Media
reduction
(£ Field Temp= No.of  Duration
intensity eratee  pulses  of pulses
(kVem '} ("C) ).
Bacillus subtilis 5.3 33vm~', <83 30 2 Pea soup
N sporas ATCC 95372 4.3 Ha,
an exponentiel
5 dogy
- Escherichia coll kL 28.6 4.8 23 104) Milk
. Escherichia coli 33 S0vVpm~', <30 48 2 Skim milk
R BQUATE Wave
") Excherichia eoll & 25.8 37 100 4 Liguid egg
Livterla Innocwa 2.0 Aat 3.5Hz, 1528 100 2 Reaw skim milk
- expenential {(0.2% milkiag)
\2) decay
- Listeria A0-4.0 30 1700H=2, 10-30¢ 400 I3 Pasteuwrized whole
s BRI OReN hipolar pulses milk (3.5%
2 Q ngi'}li:m“lllﬁk ﬁ?ﬁ milk
-3 (2% milkfut},
RS skim milk (0.2%}
Preuelonponas 2.7 S0ni4.0Hz, 1528 50 2 Raw skim milk
Fusreneens gxponential (0.2% milkfar}
Saccharomyees 4.0 1.2¥pm™',  4-10 G 90 Apple juice
eceveviniae exponential
decay
Scelmenclla dubfin 3.0 1540 10-80 - 12-127  8kim milk
Saelmanetlia dublin 3 6.7 3 40 100 Milk
Yersinia .0=7.0 73 2=3 1 30=200 S0 Na'l solution
erterooaiition 130¢ns  pH =70
MNuiveel microflors 3 33.6-35.7 42-65 35 1 =104} Orenge juiee 32
Notueel microflors 3 6.7 45-50 5 20 Orenge juice
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(Irradiation)u
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0/ Process conditions Media
: reduction

CNZymes in activity Field Temp- No. of Duration

intensity erature  pulses of pulses

(kVem ') (°C) (115)
Alkaline 65 18-22 22-49 70 0.7-0.8 Raw milk, 2%
phosphatase milk, non-fat milk
Lipase, glucose 70-85 13-87, — 30 2 Buffer solutions
oxidase instant
Amylase, 3040 charge
peroxidase, reversal
phenol oxidase pulses
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