February 8 2013

Food Standards Australia New Zealand
P O Box 7186
CANBERRA BC ACT 2610

Dear Sirs

SUBMISSION TO FOOD STANDARDS AUSTRALIA AND NEW ZEALAND

Proposal 1019 Carbon Monoxide as a processing aid for fish

The proposal is without merit. It recycles old unproven discredited supposed problems and issues.
The underlying purpose is not protection of public health and safety but simply protection from new
and innovative processes by established interests not prepared to invest in the improvement and
marketability of their product.

ANZFAS has approved a process that involves heating charcoal to 400” - 500°C adding CO2 to the
heating chamber to draw off the gas given off by the heated charcoal. This gas system is a mixture of
various gases that have not been analysed to 100% of their content. It does contain 15 - 20% carbon
monoxide. This is the only “active ingredient” required for the ongoing process. Nitrogen of
approximately 20% is aiso in the mix and plays a smail part in slowing down oxidisation. So the reality
is that this is simply a crude way of manufacturing CO for the purpose of stabilising colour in fish.

It follows that you have already approved the use of CO as a processing aid to stabilise colour in fish
products unless of course, you were mistaken or misled in the approval process. The patent itself
makes it clear that CO is the active ingredient and that the creating of CO is the sole purpese of the
entire operation. So it is difficult to understand how you could be misled.

Having approved the use of CO you now have the problem that you cannot then prohibit the import
or local production of fish products using similar production methods or gas mixtures. Perhaps you
are now aware that the patent referred to is in fact a USA granted permit that for legal reasons could
not be applied for in Australia. A copy of the patent is attached. The patent itself in not enforceable
in Australia by the patentee.

You now have the problem that having an approved process that uses CO, it is impossible to
differentiate between product that has been “smoked” and product that has simply been processed
using CO. There is no test. The products are identical. All that can be determined is that CO has been
used. The source of the CO cannot be established.

There are now two options. Ban the use of CO in fish products including “refined smoke” or regulate
the process.

The pathway to regulation has been set out in the submission by CJ Seafoods. | would add that

regulation of the gas mixture and the process should take place in HACCP approved premises to be
part of the regulatory framework. This would apply to both local and imported products.

Yours faithfully

MIKE ROWLEY
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A methed for generating smoke for use in trealing food. Charcoal is heated lo generate a gaseous stream
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produca smoke suitable for contacting with food. The smoke is treated by passing it through fillers, centrifuges,
cyclones, or precipilalors,
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Claims

1. A method for generating a smoke for use in treating food comprising heating charcoal to generate a gaseous
stream containing parliculate material and trealing the: gaseous atream to remaove particulate material therafrom
and produce a smoke suitable for contacting wilh food.

2. A method as claimed in claim 1 wherein the heating step in which charcoal is heated to generate the gaseous
slream is conducted in a controlled atmosphere.

1A meihod as claimed in claim 2 wherein the healing step is conducted in an atmosphere having an enhanced
concentration of carbon dioxide.

4, A method as claimed in claim 3 wherein the healing slep is conducted in the presence of an atmosphere that
comprises air and carbon dioxide.

A, A method as claimed in claim 1 wherein the smoke is treated by physically removing particulate therefrom.

B. A method as claimed In claim 1 wherein the smoke is freated by passing it through one or more fiters, by
passing it through one cr more centrifuges, by passing it through one or more cyclones, one or mare precipitators
such as electrostatic precipitators, or by passing through any other apparalus known to be suitable for removing
particulale malesial from a gaseous stream.

7. A method as claimed in claim 1 wherein the smoke that is produced is cooled fo a reduced temperature befora it
ia eilher sent o storage or used to contacl food.

B. A method as claimed in claim 1 wherein, after removal of Ihe particulate material, the smoke is sent to a storage
vessel,

9, A method as claimed in claim 8 wherein the pressurised vessel is a pressurised cylinder or other gas slorage
canister, or even an expandable bellows lype slorage arrangement.

10. A melhod as claimed in claim 1 wherein the smoke is direcily sent to a food treatment facility in order to contact
food with the smoke.

11. A melhod for treating feod comprising generating & smoke in accordance claim 1 and contacting foed with the
smoke.

12. A methed as claimed in claim 11 wherein the food is exposed to the smoke in a conirclled chilled state such
lhal the temperature is always maintained below 4° C.

13. A method as claimed in claim 11 wherein the smoke is contacted with the food at a temperature that is between
0°C.and 4° C.

14. A melhod as claimed in claim 11 wherein the food is selected from fish, beef, poultry, pork and vegstables.

15. A method for smoking a foadstuff by contacting the foodstuff with a smoke, characterised in that the foodstuff Is
placed on an open cell foam during the smoking step.
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METHOD FOR GENERATING A SMOKE

FIELD OF THE INVENTION

[0001] The present invention relates to a meihod for
generating a smoke for use in {reating food. The present
invention also provides a method for treating food by
contacting the food with a smoke.

BACKGROUND OF THE INVENTION

[0002] Smoking of foodstuff, particularly fish and meat
products, has been practiced for an extremely long time.
Tndeed, ancient humans began using smoke to cure food-
sluffs thousands of years ago.

[0003] Traditional smoking practices involved placing a
foodstufl in a smoke room and passing natural smoke {e.g.
burning, wood) into the smoking room. The smoke acts to
cure and preserve the foodstuff, whilst at the same time
jmparting a smoky flavour to the foodstuff. Traditional
smoking practices also resulted in a substantial degree of
dehydration of the smoked foodstuff.

[0004] More recent developments in smoking practices
have utilised cold smoke to treat the food. When used to treat
meat and fish, cold smoke keeps the meat and fish moist and
succulent whilst preserving the meat and fish.

[0005] U.S. Pat. No. 5,484,619 in the name of Yamoaka
describes a method for curing raw tuna meal by extra low
temperature smoking, The method comprises the steps of
burning a smoking material at 250 to 400° C. and passing the
produced smoke through a filter to remove mainly tar
therefrom, cooling the smoke passed through the filter in a
cooling unit to between 0 and 5° C. whilst retaining ingre-
dients exerting highly preservative and sterilising effects and
smoking the tuna meat at extra low temperatures by expo-
sure to the smoke cooled to between 0 and 3° C.

[0006] In Yamoaka, the smoke is generated by thermally
decomposing wood in a smoke generating chamber. The
smoke generating chamber allows for control of temperature
and atmosphere during the smoke generation process. A
temperature of 250 to 400° C. is used as, at these fempera-
tures, the components of the wood decompose to produce a
smoke that is effective for the sterilisation and prevention of
dccomposition and discolouration. The temperature is kept
under 400° C. to avoid the formation of carcinogenic phe-
nolic compounds and polycyclic aromatic hydrocarbons.
Yamoaka describes the nse of many kinds of wood to
produce the smoke, such as oak, Japanese oak, peech,
cherry, alder, Japanese linden, walnut, chestnut, white birch,
hickory, poplar and plane.

[0007] The smoke removed from the smoke generating
chamber of Yamoaka is then filtered to catch relatively larpe
particles consisting mainly of tar. With the major part of the
tar filtered off, the remaining smoke exerts preservative,
sterilising and colour-keeping actions on substantially fresh
fish and meat without imparting any disagreeable odour,
taste or colour thereto. However, Yamoaka states that the
smoke imparts agreeable tastc and smell to the processed
fish and meat while keeping them in a substantially fresh
condition. Thus, the smoke generated in Yamoaka not only
sterilises and preserves the meat and fish treated by the
smoke, it also imparts a smoky favour to the meat or fish.
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Indeed, Yamoaka, in describing the taste of tuna treated by
the smoke, stated that the taste was a “fasfiness unique to
smoked products”.

[0008] U.S. Pat. No. 5,972,401, to Kowalski describes a
tasteless, super-purified smoke that is manufactured to treat
seafood and meat to preserve the freshness, colour, texture,
and natural flavour, particularly aller the food is frozen and
thawed. The smoke is generated by buming an organic
smoking material in a smoke generator. The smoke genera-
tor is described as including a natural gas or electric butner
to combust wood sawdust packed into a multiple cylinder
refort at femperatures in an operable range of 400 to 950
degrees Fahrenheit (204 to 510 degrees Centigrade) in an
oxygen deprived apparatus.

[0009] The pyrolysis of the wood sawdust into smoke
creates by-products of tar, moisture, and particulate residue
at the outlet of the smoke generating subsystem. These
by-products are collected in a liquid form in a tar’moisture/
residve condensation chamber.

[0010] The smoke of Kowalski is next super-purified such
that the phenols in both parliculate and gaseous vapour
phases are reduced to cencentrations below recognition
thresholds for odour and taste (hal imparl a smoked flavour
to the treated food. The smoke is most efficiently super-
purified in Kowalski by flowing through a precipitation
tower which washes and filters the smoke through ice and a
combination of adsorbent and molecular sieve filters of cloth
and activated carbon. The activated carbon filter effectively
adsorbs phenols in the gaseous phase to concentrations
below their odour and taste recognition threshelds. The
molecular sieve cloth filters absorb gaseous vapour and
particulate maftter.

[0011] The super-refined smoke produced in Kowalski is
substantially tasteless and can be vsed to directly flood a
smoking freatment chamber. Alternatively, the smoke can be
pumped into a storage chamber for short term storage of into
a canister for long term storage.

BRIEF DESCRIPTION OF THE INVENTION

[0012] The present inventors have now developed an
alternative method for producing a smoke that can be used
for treating food.

[0013] In a first aspect, the present invention provides a
method for generating a smoke for vse in treating food
comprising heating charcoal to gencratc a gaseous stream
confaining particulate malerial and treating the gaseous
stream to remove particulate material therefrom and produce
a smoke suitable for contacting with food.

[0014] The smoke produced by the present invention is a
refined smoke that does not impart a smoky flavour to foods
treated by being brought into contact with smoke. Thus, the
smoke acts to preserve the food without imparting a smoky
taste to the food,

[0015] Preferably, the heating step in which charcoal is
heated to generate the gaseous stream is conducted in a
controlled atmosphere. More preferably, the heating step is
conducted in an aimosphere having an enhanced concentra-
tion of carbon dioxide. Most suitably, the heating step is
conducted in the presence of an atmosphere that comprises
air and carbon dioxide.
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[0016] Carbon dioxide is vsed in preferred embodiments
of the heating step because the carbon dioxide acts as a fire
retardant in the heating step, thereby avoiding or minimising
combustion of the charcoal. Furthermore, carbon dioxide is
an accepled sterile food processing aid.

[0017] The use of charcoal as a raw material in the heating
step for generating the smoke provides the significant advan-
tape that the paseous stream (or smoke) produced by the
heating step does not contain any significant level of flavour-
imparting compounds or odour-imparting compounds
present in a gaseous form. Some particnlate material, such as
soot, may be formed and the particulate material may impart
flavours or adour to the smoke. However, such particulate
material can be removed using simple physical separation
processes. This should be contrasted with the prior art
processes known to the present inventors, in which a smoke
(hat contains flavour and odour imparting compounds in the
gaseous form is produced, which smoke may subsequently
be treated to remove those gaseous phase compounds there-
from, for example, by using adsorption with activated car-
bon or molecular sieves.

[0018] As mentioned above, the step of heating the char-
coal produces a gas stream that may contain particulate
material. The particulale material is larpely in the form of
soot particles. The gas stream is treated to remove those
particles from the smoke prior to the smoke being sent to
storage or being used to treat food.

[0019] The smoke may be treated by any known process
to remove the particulate material therefrom. Suitably, the
smoke is treaied by passing it through one or more filters, by
passing it through one or more centrifuges, by passing it
through one or more cyclones, one or more precipilalors
such as electrostatic precipitators, or by passing through any
other apparatus known to be smtable for removing particu-
late material from a gaseous stream.

[0020] The smoke that is produced by the process of the
present invention is suitably cooled fo a reduced temperaturc
before it is cither sent to storage or used to contact food, The
smoke may be cooled by use of any suitable cooling process
and apparatus.

[0021] After removal of the particulate material, the
smoke may be sent to a storage vessel, such as a pressurised
cylinder or other pas storage canister, or even an expandable
bellows type storage amangement.

[0022] Alternatively, the smoke may be directly sent to a
food treatment facility in order to contact food with the
smoke.

[0023] In one embodiment, the smoke is contacted with
the food at a temperature that is between 0° C. and 4° C,
[0024] In a second aspect, the present invention provides
a method for treating food comprising generating a smoke in
accordance with the first aspect of the invention and con-
tacting food with the smoke. The food may be selected from
fish, beef, poullry, pork and certain vegetables (e.g. pota-
toes).

[0025] Preferably, the food is exposed to the smoke in a
controlled chilled state, such that the temperature is always
maintained below 4° C.

[0026] The smoke produced by the method of the present
invention may also be used to treat food at higher tempera-
tures, for example, by treating food in a traditional smoke
house.
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[0027] The present inventors have also found the
enhanced smoking of food products may be obtained if the
foods are placed on an open-cell foam during the smoking
process. Accordingly, in a third aspect of the present inven-
tion provides a method for smoking a foodstuff by contact-
ing the foodstufl’ with a smoke, characterised in that the
foodstuff is placed on an open cetl foam during the smoking
step.

[0028] Without wishing to be hound by theory, the present
inventors have postulated that placing the foodstufl on an
open-cell foam during smoking is beneficial because:

[0029] a) liquid in the foodsfuff can be removed from the
foodstuff via the open cell foam, thereby avoiding the
formation of pools around the foodstuff during smoking; and

[0030] b) the smoke can penetrate Through the open cell
foam (typically by diffusion) and thus come into contact
with and treat the underneath surface of the foodstuff.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 is a flow sheet showing a process for
producing smoke in accordance with a fist aspect of the
present invention;

[0032] FIG.2isaflow sheet of an alternative embodiment
for producing smoke in accordance with the method of the
present invention; and

[0033] FIG. 3 is a schematic diapram showing a foodstuff
being subjected to a smoking treatment whilst sitting on an
open cell foam.

DETAILED DESCRIPTION OF THE DRAWINGS

[0034] It will be appreciated that the attached drawings
have been provided for the purpose of illustrating preferred
embodiments of the present invention. Therefore, it is to be
understood that the present invention escribes preferred
embodiments and that the invention should not be consid-
ered {o be limited solely to those preferred embodiments.

[0035] The process flow sheet shown in FIG. 1 includes a
healing apparatus 10. The heating apparatus 10 may com-
prisc a hecating chamber lined with a refractory lining for
insulation. The heating chamber may have a front opening
door for loading charcoal. The heating chamber is suitably
heated via convection from exiernal electric heating coils.
The heating chamber may mclude a shelf tray system thai
holds charcoal in the heating chamber.

[0036] It will be appreciated that the heating chamber may
vary from the described heating chamber without departing
from the scope of the present invention.

[0037] The heating chamber is used to heat charcoal. As
shown in the process flow sheet of FIG. 1 charcoal 12 is
positioned in the heating chamber. Specifically, the chatcoal
12 is positioned in the heating chamber by opening the
heating chamber door and placing the charcoal 12 onio the
shelf tray system inside the heeting chamber.

[0638] The healing apparatus 10 includes an air intake
control valve 14 for controlling the flow of air 16 into
heating apparatus 10. A source of carbon dioxide 18 is used
to supply carbon dioxide to the heating apparatus 10. The
carbon dioxide from source of carbon dioxide 18 passes
through a carbon dioxide heating coil 20. Heating coil 20 is
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used to heat the carbon dioxide such that introduction of the
catbon dioxide info the heating apparatus 10 does not
adversely effect operation of the heating step. The heated
carbon dioxide then passes through carbon dioxide control
valve 22 and inlo the heating apparatus 10.

[0039] As mentioned above, in the embodiment shown in
FIG. 1, the healing appamaus is heated by an elecirical
heating coil. In order to control the heating step, an electrical
control unit 24 is operatively connected to the heating
apparatus 10. The clectrical control unit 24 controls the
temperature inside the heating apparatus 10 fo the desired
heating, temperature.

[0040] More preferably, the electrical control unit 24 also
controls the amount of air admitted to the heating apparatus
via line 16 and controls the amount of carbon dioxide
admitted to the hesting apparatus through carben dioxide
control valve 22. In this regard, the electrical control unit 24
may include automatic control over air intake control valve
14 and carbon dioxide control valve 22. The electrical
control unit 24 may include one or more gas sensors to sense
the composition of the atmosphere inside the heating appa-
ratus 10 and/or to sense the composition of the smoke
leaving the keating apparatus 10. The electrical control unit
24 may also include one or more lemperalure sensors 1o
sensc the temperature inside the heating apparatus 10 and
temperature contrel means for controlling the temperature
inside the heating apparatus 10, as required. A suitable
control system could be easily prepared by a person skilled
in the art and therefore further description of the control
system for the heating appamtus need not be given.

[0041] One of the raw materials fed to the heating appa-
ratus 10 is charcoal 12. Charcoal is the blackish residue
obtained by removing water and other volatile constituents
from animal and vegetable substances. The charccal pref-
erably used in the present invention comprises charcoal
produced from wood. Charcoal produced from waood is
typically made by heating wood in the absence of oxygen.
This causes volatile products in the wood, such as methane,
hydropen, tars, phencls and some of the water to be
removed. The charcoal residue remaining contains mainly
carbon, with some water and traces of volatile chemicals and
ash. Suitably, charcoal is the only “smoking material™ that is
present in the heating apparatus.

[0042] The charcoal is heated in heating apparatus 10 to a
temperature that falls within the range of 100° C. to 1200°
C. More preferably, the charcoal is heated to beiween 400°
C. and 500° C. Air is admitted into the heating apparatus via
air intake control valve 14 and carbon dioxide is admitted
into the heating apparatus via carbon dioxide control valve
22. Carbon dioxide is added fo act as a fire retardant inside
the heating apparatus. The carbon dioxide is also an
accepted sterilc food proccssing aid and thus the smoke
generated, which includes the added carbon dioxide, as well
as other chemicals generated by heating the charcoal, does
not include any additives that have not been approved for
food processing.

[0043] The gaseous stream that is generated by heating the
charcoal in heating apparatus 10 has, as its main compo-
nents, nilrogen, carbon dioxide and carbon monoxide.
Traces of waler may also be present in the gaseous slream.
The gascous stream typically also includes particulate mate-
rial, such as soot particles.
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[0044] The gascous strcam generated in the heating appa-
ratus suitably contains no gas phase compounds or com-
pounds that impart flavour or odour to the smoke (or, if such
pas phase compounds or components are present, they are
present at levels below lhresholds at which (he smoke
imparts flavour or odour to food treated by the smoke). The
particulate material present in the gas stream may impart
flavour or odour but the particulate material is not present as
a gas-phase component.

[0045] The pasecus stream (or smoke) leaving heating
apparatus 10 is initially cooled in cooling unit 26. Cooling
unit 26 lowers the temperature of the gaseous siream 1o a
temperature suitable for downstream processing of the gas
stream. The cooling unil 26 may be any suilable cooling unil
known to the person skilled in the art. The cooling unit may
comprise a cooling coil having cooling water flowing there-
through, or it may comprise a refriperated cooling apparatus
or it may comprise a heat exchanger. Preferably, cooling unit
26 is an indirect cooling unit in which the gas stream does
not come inlo direct contact with the cooling medium.

[0046] After leaving cooling unit 26, the cooled gaseous
stream passes through filters 28, 30. Filters 28 and 30 act to
remove particulate matenal from the gaseous stream. The
filters 28, 30 suitably contain a filter medium that removes
the particulate material but does not adsorb or remove any
gaseous components contained in the gas stream. The filters
28, 30 suitably include a 1-micron polypropylene filter or a
high efficiency particulate air filter (HEPA filter). Other filter
mediums, such as sand filters, may also be vsed, if desired.

[0047] The flow of gas through filters 28, 30 is controlled
by flow conirof valve 32.

[0048] The gas stream leaving filter 30 passes through
flow control valve 32 and into pump or compressor 34, The
pump or compressor 34 pressurises the gas stream and then
passes the gas stream into filter 36, where further filiration
of the gas siream takes place to remove any residual par-
ticulate material. Filter 36 is suitably arranged such that it
removes finer material than filters 28 and 30. Indeed, each
successive downstream filter in the fow sheet shown in
FIG. 1 is preferably arranged such that it removes finer
material than the next upsiream filter. In this fashion, the
particulate material is removed in stages, commencing with
removal of the larger frctions followed by removal of
successively finer fractions. In this fashion, efficient removal
of the particulate material is achieved whilst avoiding rapid
clogging of the filters.

[0049] The gas stream from filier 36 passes into settling
tanks 38, 40. Settling tacks 38, 40 are provided to allow any
particulate material that has managed to pass through the
filters 28, 30 or 36 to settle and be removed from the gas
stream. The scttling tanks 38, 40 may also be provided with
one or more water traps to remove any moisture remaining,
in the gas stream.

[0050] The gas stream is then passed to pressure storage
units 42, 44. Pressure storage units 42, 44 may be provided
for short term storage of the gas stream or for long term
storage of the gas strcam. Pressure storage unils 42, 44 may
comprise an expandable bellows or a gas cylinder or gas
canister for containing compressed gas.

[0051] Ina preferred embediment of the present invention,
the smoke produced by the method is contained at a storage
pressure of between 70 and 115 psi.




US 2006/0117964 Al

[0052] Although the flow sheet of FIG. 1 shows two
pressure storage units 42, 44, it will be appreciated that the
pressure storage units may comptise a single pressure stor-
age unit.

[0053] When itis decided to use the smoke to treat a food,
the smoke is removed from the pressure storage unit 44, for
example, by opening a control valve on a pressure siorage
cylinder. The smoke leaving pressure storage unit 44 may
pass through a filter 46. The smoke is then cocled in cooling
unit 48, desirably io a temperature between 0 and 4° C. The
thus-cooled smoke is then contacted with food at 50.

[0054] The flow sheet shown in FIG. 2 is a variation of the
flow sheet shown in FIG. 1. For convenience, like paris have
been given the same reference number. These parts will not
be described [urther.

[0055] The flow sheet in FIG. 2 differs from that in FIG.
1 in that the smoke leaving seftling tank 38 passes through
pump 60 and thereafter into centrifuge 62. Centrifuge 62 is
used lo extracl any remaining particulate material and any
droplets of water. The thus-treated smoke passes to a bac-
teria eliminator 64, which kills or removes any bacteria in
the smoke, The smoke then passes to holding tank 66 and
thereafler inte pressure storage vessels 42 and 44. The
smoke may then be used in accordance with the description
given for FIG. 1.

EXAMPLE 1

[0056] An apparatus similar to that shown in FIG. 1 was
used to generate a refined, flavourless smoke in accordance
with the present invention. Approximately 10 kg of charcoal
was placed on a charcoal basket having dimensions of 360
mmx360 mmx180 mm. The charcoal an charcoal basket
were placed in a heating chamber having dimensions of 400
mmx400 mmx40) mm. Air and carhon dioxide were intro-
duced into the chamber and the chamber was heated to 475°
C. for a petiod of up to 10 hours. The carbon dioxide was
introduced into the heating chamber at 20 Kpa and at
approximately 10% by volume of the drawn off gas volume.
The volumetric flow rate of carbon dioxide supplied to the
heating chamber was estimated to be 1 litre/minute.

[0057] The smoke generated by this experiment was
analysed and the composition of the smoke was as follows:

Component Typical (% by Vol)
Hydrogen 109
Oxygen 20
Nitrogen 229
Carbon Maroxide 17.1
Carbon Dioxide 5.6
[0058]
Atgon 1.0

Cther components Balance
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[0059] Thebreak down of the “other components™ was not
analysed.

[0060] The process of the present invention is capable of
producing a smoke having carbon monoxide levels of up to
40% by volume. However, it is preferred that the process
produces a smoke having CO levels of from 14-20%, more
preferably 14-18% by volume.,

{0061] The atmosphere inside the heating chamber =

includes air and carbon dioxide. The air is preferably drawn
in through a flow meter valve or pumped into the heating
chamber. The air allows for the generation of the smoke
from the charcoal.

[0062] Carbon dioxide is preferably added fo the heating
step to assist in maintaining a stable smoke generating
environment. The carbon dioxide provides a buffer in case of
Hare up or increased oxygen content entering the heating
chamber. The carbon dioxide stabilises the smoke gencra-
tion step and also acts to extend the life of the charcoal being
heated. Thus, of course, reduces c¢harcoal consumption. Tt
also repulates smoke generation and overcomes the ten-
dency for smoke generalion lo peak shortly after heating of
the charcoal commenccs, followed by a rapid decline, which
tends to occur if only air is added to the heating chamber.

[0063] The smoke of the present invention is paiticularly
suitable for use in treating food, particularly seafood. As the
supply of seafood is not consistent with demand, it is
necessary to freeze fish at the time it is abundant and to hold
the fish in storage until demand occurs, In particular, winter
is often a good time 1o catch fish yet the high demand for
seafood typically occurs in summer.

[0064] Generally, red-fleshed fish such as tuna and striped
marlin will alter their natural colour from a bright lnminous
colowr to a dark brown appearance afier freezing, Even
whilte flesh fish chanped from a white lustre fo a fat dull grey
colonr after freezing,

[0065] The smoke produced in accordance with the
present invention assists in retaining the natural colours of
the flesh when the fish is thawed after the freezing process.
The simoke may be considered to be an atmosphere for
treating the fish. "Lhis almosphere is generated by passing a
controlled mixture of carbon dioxide and natural atmosphere
over charcoal heated to temperatures, preferably above 400°
C., and most preferably from 400 to 500° C. By controlling
the volume of charcoal, carbon dioxide, amount of admitted
air, heating time and heating lemperature, the present inven-
tion is able to create an atmosphere that is drawn off and
refined throngh vations filters and cooling systems to
remove moisture and particulate material. It may then be
held in storage tanks for later use.

[p066] The refined smoke produced by the present inven-
tion is without tars and heavy patticulate material. Fish,
beef, pouliry, pork and certain vegetables such as potatoes,
may be exposed to this atmosphere in a controlied chilled
state, such as below 4° C., for a period of time ranging from
12 to 48 hours. Shorter or longer exposure fimes may be
vsed. This exposure prepares the food product for vactium
packaging and holding in a fresh chilled state for extended
shelf life applications and/or freezing, The freezing process
will change the colour of the food type. However, after

thawing, the meats will resume their natural colour and - '

freshness.
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[0067] The process of the present invention produces a
smoke that is suitable for treating food and yet does not
impart a smoky flavour to the food. When the food is treated
with the smoke at low temperatures, the food retains a
natural and succulent appearance and yet the smoke still
preserves the food and allows for an extended shelf life or
an extended freezing life.

[0068] Unlike prior art methods, the smoke that is gener-
ated does not include any significant amounts of deleterious
gaseous phase compounds that need to be removed by
processes such as adsorption or absorption. The particulate
material in the smoke may impart flavour or odour, but they
are easily removed from the smoke. Separation of gaseous
compeunds is not required in the present invention. Thus,
processing of the smoke is snbstantially simplified, more-
over, the prior art processes entail risks that deleterioos gas
phase components covld pass through the processing, for
example, if adsorption canisters become loaded with
adsorbed components. This risk is removed in the present
invention because the generated smoke never contains sig-
nificant amounts of such deleterious gas phase components.

[0069] The smoke produced by the present invention has
been used to treat a wide range of fish species, including:

[0070] (Grouped Species are listed, not all individual
market names are listed)

[0071] Snappers—Red, Goldband, Crimson, etc.
[0072] Gemfish—Rudderfish, Escolar, etc.
[0073] Trevallies—Yellowtail Kingfish, etc.

[0074] Salmons—Ausiralian, King,
Trouts efc.

[0675] Trouts—Coral eic.

[0076] Other fish species and other foodstuffs may also be
treated by the smoke produced by the present invention.

Atlantic, Salmo

[0077] To demonsirale the snitability of the smoke pro-
duced by the present invention, a number of fish fillels of
different species were treated by the smoke and compared
with untreated fillets. Comparisons were made with non-
frozen smoked and unsmoked fillets and frozen smoked and
unsmoked fillets.

[0078] The appearance of the fillets after 7 days was
visually assessed and each fillet accorded a ranking on a
scale of 1 to 5, with 1 being the lowest and equating to a least
desirable appearance and 5 equating to a most desirable
appearance. The results were as follows:

WITHOUT flavourless refined smoke WITH Havourless refined smoke

Snapper 1 Snapper 5
Gemfish 2 Gemfish 4
Trevallies 1 Trevallies 5
Salmons 3 Salmons 4
Trouts 4

Trents 3

[0079] The smoke produced in accordance with the
present invention has also been used to “refresh” frozen fish,
such as tunas, swordfish, tilapia and other species. In this
case, frozen fillets were allowed to slightly thaw under
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controlled conditions and the fillets were then treated with
the refined flavourless smoke. This resulted in a degree of
colour and freshness to be retained by the fish fillet, which
produced a more visually acceptable product.

[0080] The smoke can also be used to freat white fleshed
fish as well as darker fleshed fish.

[0081] FIG. 3 shows a schematic diagam of a piece of
fish 100 sitting on an open cell foam 102 during exposure io
smoke 104 as part of a foodstulf treatment process. The
present inventors have found that placing the foodstuff onto
an open cell foam enhances or improves the smoking
process. The use of open cell foam to support the foodstuff
during, the smoking process may be used in conjunction with
the smoke generated in accordance with the present inven-
tion or it may be used in conventional or other smoking
processes. The open cell foam may, for example, be pur-
chased from Dymans Foams Australia and Hitachi Chemical
Industries Co. Tid, Japan and worldwide.

[0082] Those skilled in the ari will appreciate that the
mvention described herein may be susceptible to vadations
and modifications other than those simply described. It is to
be understood that the present invention cncompasscs all
such variations and modifications that fall within its spirit
and scope.

1. A method for generaling a smoke [or use in {reating
food comprising heating charcoal to generate a gaseous
stream containing parficulate material and treating the gas-
cous sfream fo remove particulate material therefrom and
produce a smoke suitable for contacting with food.

2. A method as claimed in claim 1 wherein the healing
step in which chercosl is heated to generate the gaseous
siream is conducted in a controlled atmosphere.

3. A method as claimed in claim 2 wherein the heating
step is conducted in an atmosphere having an enhanced
conceniration of carbon dioxide.

4. A method as claimed in claim 3 wherein the heating
step s conducted in the presence of an atmosphere that
comprises air and carbon dioxide.

5. A method as claimed in claim 1 wherein the smoke is
treated by physically removing particulate therefrom.

6. A method as claimed in claim 1 wherein the smoke is
treated by passing it through one or more filters, by passing
it through one or more centrifiges, by passing it through one
or more cyclones, one or more precipitators such as elec-
trostatic precipitafors, or by passing through any other
apparatus known to be suitable for removing particulate
material from a gaseous stream.

7. Amethod as claimed in claim 1 wherein the smoke that
is produced is cooled to a reduced temperature before it is
either sent to storage or used to contact food.

8. A method as claimed in claim 1 wherein, after removal
of the particulaie material, the smoke is sent to a storage
vessel.

9. Amethod as claimed in claim 8 wherein the pressurised
vessel is a pressurised cylinder or other gas storage canisier,
or even an expandable bellows type storage arrangement.

10. A method as claimed in claim 1 wherein the smoke is
direcily sent (o a food ireatment facility in order to contact
food with the smoke.

11. A method for treating food comprising generating a
smoke in accordance claim 1 and contacting food with the
smoke.
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12. A method as claimed in claim 11 wherein the food is
exposed to the smoke in a controlled chilled state such that
the temperature is always maintained below 4° C.

13. A method as claimed in claim 11 wherein the smoke
is contacted with the food at a temperature that is belween
0° C. and 4° C.
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14. A method as claimed in claim 13 wherein the food is
selected from fish, beef, poultry, pork and vegetables.

15. A method for smoking a foodstuff by contacting the
foodstuff with a smoke, characterised in that the foodstuff is
placed on an open cell foam during the smoking slep.
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