1 MAGNETIC DEVICE AND METHOD FOR TREATING PERISHABLE ITEMS SUCH AS FOOD OR
ICE FIELD OF INVENTION The present invention relates broadly to a device and method for
treating a perishable object. BACKGROUND Conventional methods and devices to keep food and
beverages fresh and natural, particularly in the raw, semi-processed and processed states, typically
involve 15 thermal treatments, mainly by refrigeration. However, such devices are usually operated by
electricity, which may not be available in some circumstances. Further, keeping food in a low
temperature environment e.qg. in a refrigerator, may also result in dehydration of the food. 20In the
decomposition of all living cells, such as in fish and meat products, there are several chemical and
biochemical processes taking place. These processes include: (1) enzymatic spoilage that is caused

by the tisue RAYIGE PIASEIE MRS BT (D B FORTRERTIRCPERISRRE i oul, ranci
- odors and color changes; (3) spoilage due to bacterial growth from its secondary products, primarily
from the enzymes that 25cause thEEddEofidGditidBoF Prodeii3RTigdse chemical-related deterioration
processes are conventionally controlled by the reduction of ambient temperature by means of
refrigeration processes. However, such refrigeration devices require electrical supply, which may not
be avaglable in some circumstances. 30Further, even if refrigeration devices are available, it may be
- desirable ta-halp glﬂqngé;}qnfi{ﬁhenhance the freshness of food and beverages stored in a refrigerator
for a longer period of time andto retain moisture of the food.

The present invention relates broadly to a device and method for treating a
perishable object.
10
BACKGROUND

Conventional methods and devices to keep food and beverages fresh and
natural, particularly in the raw, semi-processed and processed states, typically involve
15  thermal treatments, mainly by refrigeration. However, such devices are usually operated
by electricity, which may not be available in some circumstances. Further, keeping food
in a low temperature environment e.g. in a refrigerator, may also result in dehydration of
the food. '

20 in the decomposition_ of all living cells, such as in fish and meat products, there
are sever.a§ chemical and biochemical processes taking place. These processes include:
(1) enzymatic spoilage that is caused by the tissue enzymes of the fish or meat itseif; (2)
oxidative deterioration that results in foul, rancid odors and color changes; (3) spoilage
due to bacterial growth from its secondary products, primarily from the enzymes that

25  cause the decomposition of proteins. These chemical-related deterioration processes
are conventionally controlied by the reduction of ambient temperaturé by means of
refrigeration processes. However, such refrigeration devices require electrical supply,

which may not be availabie in some circumstances,

30 Further, aven if refrigeration devices are available, it may be desirable to help
prolong and/or enhance the freshness of food and beverages stored in a refrigerator for

a longer period of fime and to retain moisture of the food.



2 SUMMARY In accordance with a first aspect there is provided a method of treating a perishable
object, the method comprising exposing the perishable object to a south magnetic field created by
magnetic interference of a plurality of magnets; wherein the exposure controls a surface temperature
of the gl alpe object or a rate of dehydration of the perishable object; wherein the plurality of
magnets are selected from the group consisting of electromagnets and permanent magnets; wherein
the exposure rate controls a rate of melting of the perishable object; wherein the perishable object
comprises ice; and wherein the method further comprises utilizing the ice to cool another perishable
object. The peratrabstotgesitmayficanastiset dHewd itermnyidbdve ragehivanef dreabitly, antktisbablposure
maintains the freshness of the food item, the beverage item, or both. The exposure may control a rate
of bactsiratgfsniEEIP theoputisinghrr st Bet s eadishakln SHissider positiystepaifalivé ersieh such

that the rate of bacterigl growth j d d to a rate without said . The plurality of
magnble F8 BUC gL T oSN CERALRLD PRI SBrEh AostT, e GF R Buraiy

of ma?é}ﬁé%%g@‘gbgﬁﬁée&j%r%% %@8%&95?&%{@%@@&?&& 0 1?&(?%‘?%%&&" %ngc?;e\ﬁﬂg%ﬁge“

there is provided a method for treatirig a peris ct, the method comprising: exposing

perishablepbiag) to@ spUt-magreticfield Lreatedihy ?W%H&i@ﬁ@eﬂﬁ%%ﬁf&%@@@%mﬁg nets;
wherein the exposure controls a surface temperature of the perishable object or a rate of dehydration
of the prershable rabigetiswheraiiritte xppstuier aiteCooitads ad atesobmekingoobihapersbakit=object;
wherein the perishable object comprises ice; and wherein the method further comprises utilizing the
ice to ehiebchndkeipdisipatithabeobjet BRIEFDE SERIPT MRS thiel B8Ry iUNIGS comprises
Embodiments of the invention will be better understood and readily apparent to one of ordinary skill in
the arbiiERBeHiRIRIREANARRIAISSERPRBIE, BRISFhy of example only, and in conjunction with the
drawings, in which:

The perishable object may comprise a food item, a beverage item, or both, and the exposure

maintains the freshness of the food item, the beverage item, or both. |
The exposure may control a rate of bacterial growth on the perishable object.

The duration of said exposing step may be chosen such that the rate of bacterial growth is

reduced compared to a rate without said exposure.
The plurality of magnets may be arranged in a substantially staggered arrangement.

A north-pole side of the plurality of magnets may be shielded by a magnetic shielding device.



Figure 1 is a schematic perspective view of a device according to an embodiment of the invention;
Figure 2 is a schematic view of the arrangement of magnets housed in a side panel of the device
shown in Figure 1, Figure 3 is a schematic viéw of the arrangement of magnets housed in a side
panel of a device according to another embodiment of the present invention; Figure 4 is a table
showinigdts etmpatisornafsrmghnaticsumnéients ancrkirdpleratioe Rirasgamgenpeidpapignagsets and an
example staggered arrangement of the four magnets; Figure 5 is a schematic cross sectional view of
the sidespamediod FyupsisinglopyAshg the parigordle pbieschematiifioneghtiie deldcereatedréling to
another embodiment of the present invention; 5Figure 7 is a schematic view of the device according to

anothB1RSRIKUIRierEE R predartiAlnAbimaongtsy b $ina then 8XPREEIGIctP T AlSe BeHE@ %S cording
to anagther embodiment of the present invention; 1 Fjgure 9 is a schematic view of the device
ccoriT ALy S RESTAEIR OPEHS PSSt VAR on of M SHBHRDE AUHeMARE Dew of
the dayice,aceaidngdo anaiber LTRoUMANAL 1R AEREALINY SRIGR: wn IR 13dRRASpemate
view of the device according to another embodiment of the present invention;

object comprises ice; and wherein the method further comprises utilizing the ice to cool another

perishable object.



20Figure 12 is a schematic view of the device according to another embodiment of the present
invention; Figure 13 is a graph of bacterial growth,against exposure time of food samples; 25Figure 14
is a table showing experimental results of average internal ambient temperature differences with and
without a device according to an embodiment of the present invention; Figure 15(a) is a

therm a0 0 108 8 RAPIEH RO £ania tpn A gaees and placed 30in a device according to an
embodiment of the present invention; Figure 15(b) is a thermal image of a cooler box containing

ice cubes without a device according to an embodiment of the present invention; 6 Figures 15(c)
and 15(d) are thermal images of the contents of the cooler boxes in Figures 15(a) and 15(b),
respectively; EmbidEigoests sfaihe ngeaphrovidehhibkitessadainttaileatibreafite aprarses ([Figuees 16(b)
and 1?#0) are photographs of the ice samples of Figure 16(a). Figure 17 is a graph of weight loss
again$t &p6sey %@ﬁtﬁb 3¢ RinEed fBRdianinesvriterigeserpsiaR oy ERp elifeRtale stitisares
subjectin%[[i)eris 1able. food under. different er\r)]‘/_ironmental conditions with and without using a device
accorH?n% R ege! @n?'ﬁﬁvi’%gﬁré%gﬂ? vention. 15Figure 19 is a graph of total bacteria count

against keeping time of sliced raw

Figure 1 is a schematic perspective view of a device according fo an embodiment of the

invention;

Figure 2 is a schematic view of the arrangement of magnets housed in a side panel of'

the device shown in Figure 1;

Figure 3 is a schematic view of the arrangement of magnets housed in a side panel of a

device according to another embodiment of the present invention;

Figure 4 is a table showing the comparison of magnetic flux from an example in-line

arrangement of four magnets and an example staggered arrangement of the four magnets;

Figure b is a schematic cross sectional view of the side panel in Figure 2 along A-A;



salmon samples. DETAILED DESCRIPTION 20 Generally, the described embodiments relate to a
method and device to reduce the rate of chemical and biochemical activities that cause the denaturing
and decomposition of perishable objects such as food and beverages. The example device and
method also function to retain the moisture content in food by maintaining cell 25hydration, which can
be particularly useful for food such as cooked rice, bread, cheese, cold-cut ham and ice. Figure 1
is a schematic perspective view of a device 10, in‘accordance with an embodiment of the present
invention. The device 10 comprises a substantially 30rectangular shaped container 10 having a cavity
12 defined by six panels, namely: four side panels 14, a base panel 16 and a top panel 18. The top
panel 18 acts as E 8TRP & HigSrmaticotryinbine et s RGN IhaRo T eRPPEIRENLES a plurality of
magnets 2GhwipneacdhiarpanidnThe four side panels 14, the base panel 16 and the top panel 18 are
configured to envelop an object (not shown), for example, perishable food. The objectis 7 placed in
the cavity 12 of the container 10 such that the object is surrounded by the panels 14, 16, 18 in all three
linear &xes, nameieHHE % /52 SAtFRalie Ko LRNGr4RES5IBPARESIBE (R RJIOE S RRIIMSE &8 within the
panels 14, te, i8seithrbdrgisrespective south-pole side (shown in Figure 4) facing towards the object
placed in the cavity 12 of the container 10, such that a magnetic south field is directed upon the object.
Further, since the object is surrounded by theganels 14, 16, 18, this ensures that the targeted object

is only exposed td B HEIGRRROSEGEIT Sy 1l f Bfuesasgrding to another embodiment of

the present invention;,
10
Figure 9 is a schematic view of the device according to another embodiment of
" the present invention;

Figure 10 is a schematic view of the device according to ancther embodiment of
15  the present invention;

Figure 11 is a schematic view of the device according to another embodiment of
the present invention,

20 Figure 12 is a schematic view of the device according to another embodiment of

the present invention;
Figure 13 is a graph of bacterial growth against exposure time of food samples;
25 Figure 14 is a table showing experimental results of average infernal ambient
temperature differences with and without a device according to an embodiment of the

present invention;

Figure 15(a) is a thermal image of a cooler box containing ice cubes and placed

30  in adevice according to an embodiment of the present invention;

Figure 15(b) is a thermal image of a cooler box containing ice cubes without a

device according to an embodiment of the present invention;



10There are two polarities and directions in a magnetic field. One direction is from the North magnetic
pole and the other direction is from the South magnetic pole. Based on scientific convention, the
compass "north" needle points in the direction of the magnetic flux, that is, in an outward direction from
a magnet's North pole end and inward at the magnet's South pole end. 15 The magnets 20 are
permanent magnets in the example embodiment. ét should be appreciated that the material, size and
shape of the permanent magnets 20 may vary, depending on design and application. Further, the

number of magneéﬁgé%y%%raﬁa{ Yary depeRring angg dheshaneasdsize Qidaekapiner 10, for

example. The ZOmé?nets may also be in the form of electromagnets instead of permanent
magnets. Filge2 3 aeAdmitlid eefrirRiwiitPihe arrangement of the plurality of magnets 20 housed
in one of the four side panels 14 of the container 10 in Figure 1. In this example embodiment, the

magnets 20 are aHAASH RO IUPLIEHRS! eGRhoRg RC i & 9laiganals 20 are substantially

in a staggered arrangement with substantially uniform spacing between the magnets 20 within the side
panel 24 to produce magnetic interference 15, which in turn enhances magnetic field strength.

Magnetic interferéngesignifiganty! Bicyens @b dhwtaght pf dipa gated mpigrdtidiedd! @tathis case the south
magnetic field). Since magnetic interference increases the strength of the magnetic field, 30the size of
the magnets and/or the number of magnets required to achieve a desired magnetic field strength is

reduced. This in tfigrredddes e iNRsEhosh AL SXPBFSHEHRA. PRESHBYKets 20 in the base

panel 16 asghtpfepanel 18 are arranged in a similar staggered arrangement as described above. 8
Figur;? 3 is a schematic view showing the arrangement of the plurality of magnets 23 housed in the
panel 25 of the device according to another embodiment. In this embodiment, the magnets 23 are

arranged in a subSGHEAIR SRS Erea" PRI SRTLHE FRLFRISCTRBRISEANAJBPAHEINS 7 with a magnet 23
in the centelfief @acmafdiresitelesrizitions with and without using a device according to an

embodiment of the present invention.

15 Figure 19 is a graph of fotal bacteria count against keeping 'time of sliced raw

salmon samples.

DETAILED DESCRIPTION
20
Generally, the described embodiments relate to a method and device to reduce
the rate of chemical and biochemical activies that cause the denaturing and
decomposition of perishable objects such as food and beverages. The example device
and method also function to retain the moisture content in food by maintaining cell
25  hydration, which can be particularly useful for food such as cooked rice, bread, cheese,

cold-cut ham and ice.

Figure 1 is a schematic perspective view of a device 10, in accordance with an
embodiment of the present invention. The device 10 comprises a substantially
30 rectangular shaped container 10 having a cavity 12 defined by six panels, namely: four
side panels 14, a base panel 16 and a top panel 18. The top panel 18 acis as a cover or
lid of the container 10. Each of the panels 14, 16, 18 houses a plurality of magnets 20
within the panel. The four side panels 14, the base panel 16 and the top panel 18 are
configured to envelop an object (not shown), for example, perishable food. The object is



50f magnets to produce magnetic interference 29, thereby enhancing the magnetic field strength.
Figure 4 is a table showing the comparison of magnetic flux from an example in-line arrangement 34 of
four magnets 30 and an example substantially staggered 10arrangement 36 of the four magnets 30.
Schematic plan views of the positions of the magnets 30 in the in-line arrangement 34 and the
substantially staggered arrangement 36 are shown in the first and second rows of the table,
respectively. The positions of the magnets 30 are represented by dots "0" and the center of the

arrangemepof 1 MAGHRA SIS BHRIEE KAREIPER SjeiNe DRSNS Mvie measured from
the 15center of each arrangement 34, 36, about 60%2 awa frcr)@ a magnetic plane 38. The magnetic

flux at the GAAES oFHE- SRBRIEUES PARYREN 56 iNadh &t MY 814500 + 8G) is greater compared to

the magnetic flux at the center of the in-line arrangement 34 (magnetic flux of 1300 + 10G). This

shows an enhanceaaﬁf!ﬁ%é%mﬁgeﬁ%éliﬁé@s%t@ea}gthoa@dmmgaé@@r@‘léh@megmuﬁtﬁeld of the

staggered arrangement 36 over the 20in-line arrangement 34. Figure 5 is a cross sectional view of
the sid® palEI TESAEETYE P YERAG SJE%SFR%IBS lﬁ% e’f?fi%%s‘f‘f (reclsgzlgh cea%lhegcégz%cleﬁiénmagnets 20
are housedtwithanittht2cdshecadtaiProtEttausipticidim 2@ iidispdhdgio is disetigd- pphs Hige 20a and a

north-pole §igle-2@h 9ot MAgBsISLR sLheIaie BiMadBEking1 36 @ctpata sRaGes hgat insulator
and shock absorber for the magnets 20. Theftggrth- ole side th()ﬁ)f thgt%}agnets 20 is shielded by a
foriPaR i .

magnetic shBIFFFEENRESS i thERRTD RIS SR U LRAITLEE RS BKR81d plate 28 is

disposed between the protective padding 26 on the north-pole side 20b of the magnets 20 and the
casing24. The prejpetivenadding ARy Brdnade pfimaigHale Alsuchasinrrepras&dased foam

tape, which is structurally stable and offers good moisture and fungus resistance properties. The
thickness &&@%@8%&@'6&’8@&6%@%8@8% ISHME *’%'BEB%cg ﬂgﬁ% nsqﬁ’%?legt)t?lﬁ %‘%‘%r)ﬁeg £1r)?slealggnets 20 used.
The protectivesgadifiing8asitonsthe esrtpamo\iddithecsdicassialy ispbeidigebirvetihehe magnets 20 and
an outer syrface-af Ms Gasing RdsuchWhatdhecaansiic fiekdmirenahnasbiberuinkshkage of the

casin
g at the magnet's South pole end.

15
The magnets 20 are permanent magnets in the example embodiment. It should
be appreciated that the material, size and shape of the permanent magnets 20 may
vary, depending on design and appiication. Further, the number of magnets 20 used
may vary depending on e.g: the shape and size of the container 10, for example. The

20 magnets 20 may also be in the form of electromagnets instead of permanent magnets.

Figure 2 is a schematic view showing the arrangement of the plurality of magnets

20 housed in one of the four side panels 14 of the container 10 in Figure 1. In this
example embodiment, the magnets 20 are arranged such that nearest neighboring

25 circles 17 of magnets 20 are substantially in a staggered arrangement with substantially
uniform spacing between the magnets 20 within the side panei 14 to produce magnetic
interference 15, which in turn enhances magnetic field strength. Magnetic interference
significantly increases the total propagated magnetic field (in this case the south
magnetic field). Since magnetic interference increases the strength of the magnetic field,

30 the size of the magnets and/or the number of magnets required to achieve a desired
magnetic field strength is reduced. This in turn reduces the total weight and the cost of
the device. The magnets 20 in the base panel 16 and top panel 18 are arranged in a

similar staggered arrangement as described above.



9 24 is not too large to attract any ferromagnetic objects. The shield plate 28, the protective
padding 26 and the magnets 20 are sealed within the casing 24. This is to ensure that the magnets 20,
the protective padding 26 5and the shield plate 28 are insulated. The top and base panels, 16, 18 of
the container 10 are configured in a similar manner as described above. The shield plate 28 may
be made of any ferromagnetic material such as low cost tin sheets, which comprise iron (Fe) mixed
with tin (Sn). The composition and thickness 100f the shield plate 28 may vary, but the magnetic

turati I . i for. ' t i han the external
ragetizing flerd D e S e e ™0 e

The materi ?l']@é’é%ﬂ%@eé%]ﬁbz'é@ g dsd ehgcRerinmigratRtharatredimsatdadisly for the portion of
the casing,efobeotiampﬂ,ethpmm&% aadmﬁg@mpﬁm@swh@myaﬁag@ﬁmiwhhgaaﬁfuct_uraIIy stable,
and also food safe . TOQPREHalR A g‘?"ﬁ@%@;%%é‘ werl g jemperatires,and washing by

detergents. The'thickness of the material use e casing 24 may be sufficient to prevent
deforntatioRf FEHANIE P AR 5 aenei S ireshagh ierobyirshreeingdge magnetic fitkhe above
embodimestsehgtidevice 10 is in the form of a closed rectangular container, with six panels. However,
the device may be designed in various other forms. For example, in Figure 6, the device 50 is in the

form of a plate. A _Iuraliy of 25magnets 52 are disposed in a staggered arrangement in a base panel
54 of the plate 50Figure 4is a table showing the comparison of magnetic flux from an example in-

line arrangement 34 of four magnets 30 and an example substantially staggered

10 arrangement 36 of the four magnets 30. Schematic plan views of the positions of the
magnets 30 in the in-ine arrangement 34 and the substantially staggered arrangement
36 are shown in the first and second rows of the table, respectively. The positions of the
magnets 30 are represented by dots "s" and the center of the arrangement of the
magnets 30 are represented by a cross "X". The magnetic flux is measured from the

15 center of each arrangement 34, 36, about 80mm away from a magnetic plane 38. The
magnetic flux at the center of the staggered arrangement 36 (magnetic flux of 1700 +
8G) is greater compared to the magnetic flux at the center of the in-line arrangement 34
(magnetic flux of 1300 + 10G). This shows an enhancement of the magnetic field
strength and propagation of the magnetic field of the stag.gered arrangement 36 over the

20  indine arrangement 34,

Figure 5 is a cross sectional view of the side panel 14 in Figure 2 along A-A. The

side panel 14 comprises a casing 24. The magnets 20 are housed within the casing 24.
Protective padding 26 is disposed on a south-pole side 20a and a north-pole side 20b of

25  the magnets 20. The protective padding 26 acts as a spacer, heat insulator and shock
absorber for the magnets 20. The north-pole side 20b of the magnets 20 is shielded by a
magnetic shielding device 28 in the form of, for example, a shieid plate. The shield plate
28 fs disposed between the protective padding 26 on the north-pole side 20b of the
magnets 20 and the casing 24. The protective padding 26 may be made of materials

30  such as neoprene based foam tape, which is structurally stable and offers good moisture
and fungus resistance properties. The thickness of the protective padding 26 depends
on the magnetic field strength of the magnets 20 used. The protective padding 26 also
serves o provide the necessary spacing between the magnets 20 and an outer surface
of the casing 24 such that the magnetic field strength on the outer surface of the casing



The plate 50 may be used in buffets and catering applications to display ready-to-eat food and at the
same time maintain the freshness of the food. Figure 7 shows another staggered arrangement of the
plurality of magnets 53 in 30the base panel 55 of the device 51 in the form of a plate, according to
another embodiment. In this embodiment, the magnets 53 are arranged in a circular configuration
having a magnet 53 in the center of the circular cgnfiguration to produce magnetic interference. 10

In another embodiment, the device 60 may be in the form of an open container comprising five panels

62, as sho%\;gwno qgsqag%g. mg@@é,{ %Q%%R&Q%% gg@ouses a plurality of magnets 64 disposed in

a staggered arrangement. A cooler box 66 may be placed in the container 60 for use outdoors, such
as for picnics and fishing, to keep food 5chilled. Figure 9 shows another staggered arrangement of
a plurality of magmetss6iiphite 2acthpanetGvoptheiopes aodtaineragheacibading:stednother

embodimepg, |, His &) é’%"?ﬁ‘i‘é g @%Q%efﬁa%érrﬁ%ﬁé@gﬁﬂ {ReALRACHIOL GaRgYrason having a

- magnet 1063 In the centér of the circular configuration roduce mkq?netlc interfefence. In

anothet enfhddhanicthe AdevEereonsasiert Tﬁ“ﬁ{@q‘&’ﬂﬁ B?%?tPéi?eﬁs IRQTENERRITERET Each of the
panels 72 furmiagdhigsidasnansittierbaseef doeltkayib@ilaboses a plurality of magnets 74 as described
earlier. The tray 70 may be used to contain ready- 15to-eat food, such as bread and cooked food.

Figure 11 shows another staggered arrangement of a plurality of magnets 73 within the panel 75
forming the base B‘FW@M & 2B ORIRG T BtREY SHRBHENSHE TR iRie sHBLRfRNECH e magnets
73 are housedhaitinhierpamebide iarmifg thizdshsehofrthiBrd Otiey coinpositaresar ainglettss a circular

configratiop Raing 2 TRg5E 1 ML ERIRabHR ARSI BHAR IRIRgURE nagnetic

interference
for the shield plate 28 should be higher than the external magnetizing field strength,

| which depends on the type and size of the permanent magnets 20 used.

The material used for the casing 24 may be any non-magnetic material,

15 especially for the portion of the casing, for example, polyethylene and polypropylene,
which are chemically and structurally stable, and also food safe. The materials are
durable against wear, high temperatures and washing by detergents. The thickness of
the material used for the casing 24 may be sufficient to prevent deformation from rough
handling and protect the magnets 20 from damage.

20 _

In the above embodiment, the device 10 is in the form of a closed rectangular

container, with six paneis. However, the device may be designed in various other forms.

For example, in Figure 8, the device 50 is in the form of a plate. A plurality of
25  magnets 52 are disposed in‘ a staggered arrangement in a base panel 54 of the plate 50.
The plate 50 may be used in buffets and catenng applications to dfsplay ready-to-eat
food and at the same time maintain the freshness of the food.

Figure 7 shows another staggered arrangement of the plurality of magnets 53 in
30 the base panel 55 of the device 51 in the form of a plate, according o another
embodiment. In this embodiment, the magnets 53 are arranged in a circuiar
configuration having a magnet 53 in the center of the circular configuration to produce

magnetic interference.



In another embodiment, the device 80 may be in the form of a block comprising six panels 82, as
shown in Figure 12. A plurality of magnets 84 disposed in a staggered 25arrangement are housed
within the panels 82. The plurality of magnets 84 are arranged at various respective tilt angles to
project a substantially three-dimensional magnetic field into space(s) adjacent one or more of the
panels 82. The device 80 may be placed in, for example, a refrigerator or in an open environment such
that the projected magnetic field extends into the 8 ace(s) adjacent one or more of the panels 82

30containing the petishable pRisgIadg MRINRIAINS fiesfcas el thengrshale ahjegls,  Figure 13

is a graph, based on experimental results, showing bacterial growth against exposure period of food

samples exXF5RERS e RBAFITFagARAENKIdN fHe B GreimigRetRaRB Rl ffPRifie e A% $Ragnetic field.

Comparingathriclity esrofdhets @dthispdserhigrestadigdcb d roveifigentaet adothier noxtbenagnissic field growth .

curve, during, early, ﬁ%ﬁ%ﬁt%%?‘%@srb‘( %32%&&‘8‘5@'&%@9?&%%&@4% ﬁ%ﬂﬂ%‘?%@ﬁ%kﬁ&oc -4C)

chiller environment, the rate of bacterial growth is higher for food samples exposed to the north
magne?ic fi@?ﬂ'%mpared to samples exposed to the south magnetic field. Also, this 5difference in the
rate of bacterial growth is found to be greater when magnetic interference is applied. By using

magnetic interferqj?&ﬁ.grgr%}]m\% sa%mgﬁwﬁngg%@éllggaﬂ %ﬁ%%ﬁﬂ%ﬁi@%ﬁgﬁgﬁ&%ﬁcam reduction in

biochemical and chemical reactions e ear(lay Stages of exposure, which causes a delay in the
food denat!ithi§ prRGEFEeAGSOFRB RREMISETBIGEE] Kibedidingcia 2nvthenemesimeattibhdithe overall

10quality oérﬁmﬂ&mcp,dﬁedﬁagtﬁmél@@ﬂ?@radmemimg‘nﬁﬁbrfdﬁiﬁiga@tm ﬂmiingammdga@tger than foods
that arg nogexXPRRELIR-AaY1MAgnels IS QI Ia8H %5864 iR dneaRta fmagpgtic field.

in another embodiment, the device 70 may be in the form of a tray, as shown in
Figure 10. Each of the panels 72 forming the sides and the base of the tray 70 houses a
plurality of magnets 74 as described earlier. The tray 70 may be used to contain ready-
15  to-eat food, such as bread and cooked food.

Figure 11 shows another staggered arrangement of a plurality of magnets 73
within the panel 75 forming the base of the tray 71, according to another embodiment. In
this embodiment, the magnets 73 are housed within the panel 75 forming the base of the

20 tray 71 and are arranged in a circular configuration having a magnet 73 in the center of

the circular configuration to produce magnetic interference.

In another embodiment, the device 80 may be in the form of a block comprising
six panels 82, as shown in Figure 12. A plurality of magnets 84 disposed in a staggered
25  arrangement are housed within the panels 82. The plurality of magnets 84 are arranged
at various respective tilt angles to project a substantially three-dimensional magnetic
field into space(s) adjacent one or more of the panels 82. The device 80 may be placed
in, for example, a refrigerator or in an open environment such that the projected
magnelic field extends into the space(s) adiacent one or more of the panels 82

30  containing the perishable objects to maintain the freshness of the perishable objects.

Figure 13 is a graph, based on experimental results, showing bacterial growth
against exposure period of food samples exposed to the north magnetic field, the south
magnetic field and without any magnetic field. Comparing the curves of the south



The duration of early stages of exposure depends on the condition and type of 15food and beverages,
and storage conditions such as ambient temperature. For example, the early stages for a processed
fish stored in chiller conditions (about OC - 4C) may be 1 to 3 days, whereas at room temperature
conditions (about 20C - 25C) may be 2 to 4 hours. 20In addition, it was found that in example
embodiments the mechanism of maintaining the f{?shness in food and beverages is due to the
reduction of energy state in electrons in atoms and molecules. By using the magnetic south field, the

energy statg of R fleeY % NRASIRAESS NS REBIEH|RRS SNSPBNRN ERREA( e electrons, and

hence creates an energy barrier that prevents elecfron transfér which is requwed for 25any

blochem|cé%t%@‘??n‘§rﬁi@8ﬂ”é%t(fﬁbﬁ§al'8%%d’mh“‘mu§ dpes s eriend i @ icchemrtiidieterioration
activities that\mausmmhek@eewmﬁm&teﬁabgfm anddhevérafpes camplessiopeshd awtheonagiduced,

thereby majnia ﬁgf.w&‘Jaﬁﬁmsé%ooém.&%%&@%vm@mh GUMSQLS e conducted to

monitor the te erature differences of various objects such as melting ice cubes and deteriorating

beverayjes %{ﬁ%f‘?%%ig’ fﬁﬁf@?@ﬁé%?ﬁﬁé&@’%‘é?&fﬂﬁ@d‘? b Bfﬁ@ﬁrt‘ﬁﬁ?w&?d to the south
magnetic fielgréandritzeidempehBya:sihtheabjeit vtherdresgiosurthécauthagagiatifiélddnviere observed.

The differepgce in Pﬁrﬁ%}%eaé%déﬂ:&%ﬁééﬁﬁéﬁlﬁc%}éﬁ ﬁrb%ga{eﬂﬁes; %Hﬁaqe%spr&e&a@mple 12 and

influences the rate of ice melting (ffom solid to liquid state) and changes in chemical and biochemical
reactions fGHHRISHBEHNFRARS ‘ﬁl@ﬂ?@si‘éelé"’ﬁ %m%@ﬁﬁﬁﬁﬁla@x‘ﬁéﬂ RIBREFFERINEE DT average internal

ambient  process. As a result of the reduced biochemical and chemical reactions, the overall
10  quality of foods exposed to the interfered south magnetic field can be maintained longer
than foods that are not exposed to any magnetic field or foods exposed fo the north

magnetic field.

The duration of early stages of exposure depends on the condition and type of
15  food and beverages, and storage conditions such as ambient temperature. For example,
the early stages for a processed fish stored in chiller conditions (about 0°C ~ 4°C) may
be 1 to 3 days, whereas at room temperature conditions (about 20°C ~ 25°C) may be 2
to 4 hours.

20 in addition, it was found that in example embodiments the mechanism of
maintaining the freshness in food and beverages is due to the reduction of energy siate
in electrons in atoms and molecules. By using the magnetic south field, the energy state
of the electrons is reduced. This in turn reduces the vibration energy of the electrons,
and hence creates an energy bartier that prevents electron transfer which is required for

25 any biochemical or chemical reactions to occur. Thus, the rate of chemical and
biochemical deterioration activities that cause the decomposition of food and beverages
can be slowed down or reduced, thereby maintaining the freshness of the food and

beverages.

30 Expériments were conducted to monitor the temperature differences of various
objects such as meiting ice cubes and deteriorating beverages and foods. Differences in
the temperature of an object that is exposed to the south magnetic field and the
temperature of the object without exposure to a magnetic field were observed. The

difference in temperature indicates the relative energy state of the object, for example,



5temperature differences with and without a device according to an embodiment of the present
invention. The cooler boxes that are placed in the device are exposed to a south magnetic field, while
the cooler boxes without the device are not subjected to any magnetic field. In this experiment, the
device used is a five-panel container substantially similar to the device 60 shown in Figure 8. In
Experiment 1, 1 kg of ice cubes is placed 10in the gooler boxes. In Experiment 2, 1 kg of ice cubes
and 1 kg of fishes (comprising 10 whole fishes of approximately 100g each) are placed in the cooler

boxes. The;giRgimeRialfesMis shawRimEigia ddidiesiate s pitbenhepyabiadenmaerature
effects when objects are continuo%%/ under oin%)?jysical and chemical changes. For example, the
0 y

ice cubes l?é}ﬁ’tt? themEA IR %?T[?I%? PR40% melts over a time 15period of 24 hours, and

similar ice cubes with an additional load of whole fishes that are gradually melting and deteriorating

with time respectivglyrelA-Deth EXRUIRRAY b ReRermams2f e difierrraainihseaverage internal
amblerélt tem eratureséaf?tween the cooler. ox?s laced in thﬁ]detvice an%tge copk?rfpoxes without the
device aretﬁg.ﬁgﬁ%rﬁ. ! ﬁﬁ‘?’iﬁ?é?ﬁl&q gﬂqb\f\g % Fer%pg\rlicl%?g’% S Cofer o§2e§“§ L¢84 the device is
lower). 20 Tiesstaniniantideviagmedisr boteEiptamercetndexipineern 2peappin 83Bth  The
results obsgrarbin fae tapie ofEigeis: L demansitate thatdbearsaahsomansdicfigld is able to reduce

the total energy state in the melting ice, h that gaining of heat from the environment by the ice to
cause the m@%‘? '%%’S@esg fE‘&%’Wgafff@?ﬁﬁ%ﬁ e '%daﬁlegr?gﬁo"é’l%'?r? RSB IEr %&B{f%}? ?ﬁl@lcase, the
whole fishesiyittrdeffectaiceROmhdtimgrida gunel #ltdrigreimgidh Yk efrise avrriykariantsrnal ambient

tempepaturg giffernsasies: r 24erFaenpared o 866hed Bedawgtermeraskgsiohsaned in the
cooler boxe thafvltxsere ?x osed to the 88Uth n?ﬁ%netic fie|d o]( moonO trbage thse 7eﬂ;fect on the reduction of

the rate of WBRI&FEASR Y S BK S HoA rorRaTn G TeR 25Rd Bty to fower the chemical and

8 °5Rd 'AIsY the
biochemicaeaittionsittest e pevareiaddition A Akairdiering eidrestbdecep iatkaigiiess. 13

effects when objects are continuously undergoing physical and chemical changes. For
exémpie, the ice cubes kept in the 25 litre cooler box that gradually melts over a time
15  period of 24 hours, and similar ice cubes with an additional ioad of whole fishes that are
gradually melting and deteriorating with time respectively. In both Experiment 1 and
Experiment 2, the difference in the average internal ambient temperatures between the
cooler boxes placed in the device and the cooler boxes without the device are negative
(i.e. the internal ambient temperature of the cooler boxes placed in the device is lower).

20  The standard deviation for both Experiment 1 and Experiment 2 is about 0.15.

The results observed in the table of Figure 14 demonstrate that the south
magnetic field is able o reduce the total energy state in the melting ice, such that
gaining of heat from the environment by the ice to cause the melting process is slowed.

25  With the additional load in the cooler box (for this case, the whole fishes), the effect on
the melting ice and deteriorating fish gave rise to higher internal ambient temperature
differences (i.e. —1.24°C compared to —0.66°C). The lower temperatures observed in the
cooler boxes that were exposed to the south magnetic field demonstrate the effect on
the reduction of the rate of heat transfer and absorption in melting ice, and also the

30  ability to lower the chemical and biochemical reactions that generate additional heat

during the fish decomposition process.

Figures 15(a) and 15(b) are thermal images of a cooler box 100 containing ice

cubes that are placed in a device according to an embodiment of the present invention



(i.e. exposed to magnetic south field), and a cooler box 102 containing ice cubes without the device
(i.e. not exposed to any magnetic field), respectively. The device used is a five-panel open container
substantially similar to that described earlier in Figure 8. A thermal image analysis provides further
evidence to the above explanation on the 5reduction of energy state. Regions of darker shades in the
thermal images represent areas of lower temperagyres. The cooler box 100 that is exposed to a south
magnetic field has more distinct darker regions compared to the cooler box 102 that was not exposed

to any magpeti '%E%&Q%%Eﬁ%ﬁckf&%%ﬁj}% g ihewprlinagesafitgecenisnisahile cooler
boxes 100, 102 described above, respectively. The thermal imafﬁeg \gere ohtained after 10 hours of
e

storage in {FH &\ FoRMERITES FICT: Rl infiTgHes" Nretrdseited 5 the darker
shaded redienskietheeronipiabexesH00102 sder thihahdeedteed dsekerentdmee 81 4Aolid form when
the ice cubgg @ts SYRGSSHHDI0S 0K, MAgBetiG dSfielt (g HrRic) £mRrERdHe the ice cubes that
were not exposed to any magnetic_field (Figure 15%% , I%%Lgre 161|S a graph, based on
experifhenf%?@gaﬁé),fﬁ%wm A% Hh8 s‘gé@%ﬁﬂs B 5t BRTEE' SARHSR ERFSEEY to a device
according ®reas efiboditeenteodRGth el pecsrit iroaritidriaid s exposedittoass soltmagngtietic field) and
another ice;sprplenatexRrsedRdhR gBMicetheaRtieROssE PRV DagRElEdigl) - In this

experiment, the rate of ice melti,ngprl? determined by the decrease in thickness of the ice samples over
time. CrustiBTRE SR ARG E%cted to 65mm thick ice beds and placed on perforated plastic
trays. The device is placed at the bottom of one of the trays. The ice 25sample on the tray with the

devicegs exposed:ig the soeRagnetis-deld wailpdhsics: aampladistbertayonitheykdae device is not
exposed to any magigetb%ggld. It is obseryed that the deC{ease in thlclggjess of the ice sample on the

tray with the2detReTRSSHREHT O PaTRETD THe HtHETRI ARSI EES AL TS mle on the tray
without thehdewscd. sBOBigLIres o6 pavitbib&t 428°fhofdgFapheeokthainiw seaaolees 60 on the tray 162

(represented by the darker shaded regions} in the cooler boxes 100, 102 show that more
ice cubes remained in solid form when the ice cubes are exposed to the south magnetic

15  field (Figure 15{(c)) compared to the ice cubes that were not exposed to any magnetic
field (Figure 15(d)). ' '

Figure 16 is a graph, based on experimental results, showing ice thickness
against duration of an ice sample exposed to a device according to an embodiment of
20  the present invention (i.e. exposed to a south magnetic field} and another ice sample not
exposed to the device (i.e. not exposed to any magnetic field) . In this experiment, the
rate of ice melting is determined by the decrease in thickness of the ice samples over
time. Crushed ice samples are compacted to 65mm thick ice beds and placed on
perforated plastic trays. The device is placed at the bottom of one of the trays. The ice
25  sample on the tray with the device is exposed to the south magnetic field while the ice
-sample on the tray without the device is not exposed to any magnetic field. it is observed
that the decrease in thickness of the ice sample on the tray with the device is smaller
compared to the decrease in thickness of the ice sample on the tray without the device.

30 Figures 15(b) and 15(c) are photographs of the ice sample 160 on the tray 162
without the device and the ice sample 164 on the tray 166 with the device, respectively.
The photographs were taken after 8.5 hours of keeping the ice samples 160, 164 in an
air conditioned (20°C ~ 23°C) environment. it is observed that the thickness of the
remaining ice sample 164 on the tray 166 with the device is about 38.5% with respect to



without the device and the ice sample 164 on the tray 166 with the device, respectively. The
photographs were taken after 8.5 hours of keeping the ice samples 160, 164 in an air conditioned (20C
- 23C) environment. It is observed that the thickness of the remaining ice sample 164 on the tray 166
with the device is about 38.5% with respect to 14 the initial thickness of ice and the thickness of the
remaining ice sample 160 on the tray 162 without t’pe device is about 15.4% with respect to the initial
thickness of ice. Thus, the thickness of the remalnlng ice sample 164 on the tray 166 with the device is

about 23% gregte takaedbiskoess Qﬁéﬁﬁ:éﬁﬁ@%@%@%ﬁ%ﬂ? LO0AIERIRARZ ot Sthe

device. exp osm ice to a south magnetic field, the rate ICeé me is slower compared to ice

that is not é '&P% t&ﬁf?ﬁ&&d%ﬁ@%lzﬁ ?[W'@éﬁ?‘ﬁ&ﬁ‘irtHetHf"&itﬁét?f@%%%fs'ﬁﬁb&f‘ébove is able to-
reduce thetrat¢hakneekinttiod sepeidipicke sabjet, 1Bvpar tioeiteary 1065 tishibelddwicappaboiatted that since

the rate of Qﬁ)t'ﬁ%&f#‘%ﬁa‘f%‘el?ﬁéﬁ%%‘%ﬁ tADSGRIMAY 1 WHMPE WibRdra £90h aBqIReS perishable

object, for exaniple, raw fish, sushi, etc., and thus, maintains the freshness of the other perishable
ObjeCtSIt sﬁ%l‘i’ne&'l%% be appreciated that the cooling of the other 15perishable object as a result of the
reduction in the rate of melting of ice may be in addition to the device directly maintaining the

freshness of the g %prgélﬁBr §oaPISEH The ASvisR Maxds i dhedardnnl atkay,ap a display counter

in a supermarket displaying food items suchas raw fish. A bed of ice is placed on the tray and the raw
fish is then§9HCEEE OtH@ el pesed g @aeriafigidph, based on experimental results,

showing percentage (%) weight lost against exposure period of minced pork samples exposed to a

magnggically intertered nort mAGReLc J@Qe%{é@é%@&'ﬁ@ﬁé/é@%%‘?&é%&@ m@%stb@ field and without
any magnetic field. The rate of water evaporation (i.e. rate of dehydration) from the _
melting of a perishable object, in particular, ice. It should be appreciatéd that since the

rate of melting of ice can be reduced, the ice may in turn be utilised to cool another
perishable object, for example, raw fish, sushi, etc., and thus, maintains the freshness of
the other perishable object. it should also be appreciated that the cooling of the other

15  perishable object as a result of the reduction in the rate of melting of ice may be in
addition to the device directly maintaining the freshness of the other perishable object.
The device may be in the form of a tray on a display counter in a supermarket displaying
food items such as raw fish. A bed of ice is placed on the tray and the raw fish is then
placed on the bed of ice.

20

Figure 17 is a graph, based on experimental results, showing percentage (%)

weight lost against exposure period of minced pork samples exposed to a magnetically
interfered north magnetic field, a magnetically interfered south magnetic field and Writhout
any magnetic field. The rate of water evaporation (i.e. rate of dehydration) from the

25  minced pork can be determined by the change in percentage weight loss of the minced
pork over time. It is observed that the water evaporation rate from the minced pork

- exposed to the south magnetic field is reduced when compared to the minced pork

samples exposed 1o the north magnetic field and the minced pork samples not exposed
to any magnetic field. On the other hand, the water evaporation rate from the minced

30 _ pork sample exposed to the north magnetic field is accelerated when compared to the
minced pork samples exposed to the south magnetic field and the minced pork sample

not exposed to any magnetic field.

From the experiment above, it can be observed that the rate of dehydration of the



25minced pork can be determined by the change in percentage weight loss of the minced pork over
time. It is observed that the water evaporation rate from the minced pork exposed to the south
magnetic field is reduced when compared to the minced pork samples exposed to the north magnetic
field and the minced pork samples not exposed to any magnetic field. On the other hand, the water
evaporation rate from the minced 30 pork sample exposed to the north magnetic field is accelerated
when compared to the minced pork samples exp&éed to the south magnetic field and the minced pork

sample not gxpos gr@s@%%%fg%f& s g%ggmuﬂfoﬁh(aﬁﬁgmlﬁglmgts%(ﬁe?é%%%%get e south

e t e
magnetic field is slower c to minced por es that are exposed to the north magnetic field

and minceHSHERAHIERBIRE BRt #EteRpeRBtP IHARY Th ApsnriGibel anbrinsaterrikce of hydration
(i.e. lower redmgibdetndnation)eappasisihable rabipets; feldexampisintbeamiacedypasticsamples 5
described r maintaini Il lj { f ] for a longer
period of ti?rﬁég%%ra#gagfe%ﬁﬁ p%)[rz%ﬁeﬁ%%ﬂ%é?f?%ﬁ%ﬁé@%%&%%’eEe{)(')% 5@%%?#%%%??0% ?eeﬁj or perishable

objectS thaf&teB%p cheac- b Releinrainaiingdie TrRsginerbimehts srushaRinvlizeisider surface
temperaturion iohjecissthat arenidtndesgeing mhahgble, ciicbtagkent absexptiosd(io the case of
melting ice). Qr.chemical ' Te ions IQratjon) were
consistently)/n %%@%?\%ﬁv en {%@ %Bb%%!%?s%%gﬁe%p?&gg%%?e%ﬁ%n@%%%ﬁﬁ%?@ HE'xampIes of such
objects are beverages such as wine and soy bean drink, perishable foods such as raw fish, ice and

inorggnic materiara-@m’masnifmboﬂs tmui‘ﬁ@phmgjéosmm:oa tﬁfﬂﬁ@%&l@hﬂ'ﬁ aﬁfe&t&f{a&uhﬁeﬁin the
retentign of Waley !S%Hgés‘{vé%ﬂ §§H§3§E%E%P BRYRBIREINSAGER EQgQF%ﬂ%%gP.hence
reduces the evaporation rate of moisture from the object, for example ifi bread cooked rice, cheese
cold-cut haPARBTRFRIEE FRARIIISWR T casR 1b/oRd EelfirRiPHODY %ifHm CneiEtsite R sRYshmples are
exposed towddihehsaitibonagaetipdield tdttis abservedytaat ieit ccadvanscostagawpeermsure, for

beverages such as wine and soy bean drink, perishable foods such as raw fish, ice and

inorganic materials such as iron bolts undergoing corrosion process. This effect resulis
15 in the retention of water molecules within cells, thereby maintaining intracellular

hydration and hence reduces the evaporation rate of moisture from the obiect, for

example in bread cooked rice, cheese cold-cut ham and minced pork.

However, due fo the cellular hydration effect when food samples are exposed to
20  the souih magnetic field, it is observed that in the advance stages of exposure, for
example, 3 to 5 days for processed fish in a chiller environment, the rate of bacterial
growth is greater compared to samples exposed to the north magnetic field and sampies'
not exposed to any magnetic field (seé Figure 13). As cell hydration is maintained, the
bacterial cells present in the food samples may synthesize more surface proteins, which
25  consequently promote bacterial cell growth at the advanced stages. As a result, the &
device in accordance with embodiments of the present invention may be further used for
promoting specific bacterial cell cultures and its enzymes secretions for pharmaceutical

and biotechnological applications.
30 Figure 18 shows a table of the experimental results for subjecting perishable food
under different environmental conditions with and without a device according to another

embodiment of the present invention.

From the experimental resuits in Figure 18, it was observed that the device of the



example, 3 to 5 days for processed fish in a chiller environment, the rate of bacterial growth is greater
compared to samples exposed to the north magnetic field and samples not exposed to any magnetic
field (see Figure 13). As cell hydration is maintained, the bacterial cells present in the food samples
may synthesize more surface proteins, which 25consequently promote bacterial cell growth at the
advanced stages. As a result, the device in accorgance with embodiments of the present invention
may be further used for promoting specific bacterial cell cultures and its enzymes secretions for

pharmacetiaal gd holahupledicpl Apnlatonn 30t share fale Al s grperimenta

results for sublectlng perishable food under different environmental conditions with and without a

device acclRfirfy iR RS R HIFANE MBI ReRhrbIREREB S U here A A=A the present
invention igiaihg therpaiiytatagaspitie ngadiheastreshm ssrotood aatek ey erages;tpaatieatany for highly

perishable fppds %%"é@ﬁzﬂé%ﬁ@%é@%?&ﬁﬁ%&ﬂc@% gadly %ﬂ%ﬁﬂ#&?ﬁ%@dt&'@&tﬁ&%‘t which

indicates the total bacteria present in food was significantly less when the device is used. Similarly, for

the totdl CGMBnYY B‘GB&’F\"["%ﬁ%ﬁtﬁﬁfl95@%%@%@35@@6@%@%5@@ Ak SN Bimarily from
human handiintinwasmalsiesigmiffeantly lesswithe thih deded de usats Gtk Thtel tatiatilcotdttidgaritrogen (TVN)

analysis proviigs A O RIAROLINR Jeainsssal fasoad spimelisd thi slangRip YAl of the food

samples was |less when the device is used. The rate of volatile nltroT%en emission, for example

ammonia gad, bl PRfIteRRiRR SRTIERS MPaNdRafEYIT R YRR d 58 raieelirpk &xposure to the
south magngiig e lkehissmadito sxthedevitedniagesritamoawiceddzbdion elatsraf #ierprasent invention

s alspable g retain, g'?egmf%%?p%gm@% IRdande rOshenPALIEidlRRI thidiesfering foods such as

cooked rice and brea el9isa based on experlmenta results, of total bacteria count
f'g%’ Fi %f

against keSS ¥R & &ﬁ?fﬂ InvenbeBdetBIsP fblRde R DR BSRIENt of the
present inveniien anfdais|ithid mmastainmw sasnp e nsibexg st Luthedevigedincthsyéxperiment, the
sliced raw §@é%on samples are kept in a 300 environment and the bacteria count in the sliced raw
salmon samples is measured every 2 hours

15 Figure 19 is a graph, based on experimental results, of total bacteria count
against keeping time of a sliced raw salmon sample exposed to a device of an
embodiment of the present invention and a sliced raw salmon sample not exposed fo the
device. In this experiment, the sliced raw salmon samples are kept in a 30° environment
and the bacteria count in the sliced raw salmon samples is measured every 2 hours

20 over a 6-hour period. It is observed that the total bacteria count for the sliced raw
salmon sample exposed to the device decreases in the first 2 hours of the experiment.
On the other hand, it can be observed that the total bacteria count increases in the first 2
hours of the experiment for. the sliced raw saimon sample not exposed to the device. At
the end of four hours, the bacteria count in the sample exposed to the device is 100

25  cfu/gm more than the initial bacteria count whereas the bacteria count in the sample not
expose to the device is 700 cfu/gm more than the initial bacteria count. After 4 hours, the
bacteria growth in both samples begins to increase.

By exposing perishable objects to the device in accordance with embodiments of
30 the present invention, the onset of bacteria growth in the perishable object can be
delayed, and as a result the perishable object remains fresh for a longer period of time

compared to perishable objects not exposed to the device.

in contrast to the conventional methods of maintaining freshness of foodstuifs,



20over a 6-hour period. It is observed that the total bacteria count for the sliced raw salmon sample
exposed to the device decreases in the first 2 hours of the experiment. On the other hand, it can be
observed that the total bacteria count increases in the first 2 hours of the experiment for the sliced raw
salmon sample not exposed to the device. At the end of four hours, the bacteria count in the sample
exposed to the device is 100 25 cfu/gm more than the initial bacteria count whereas the bacteria
count in the sample not expose to the device is 700 cfu/gm more than the initial bacteria count. After 4

hours, the bagieriagrguiiiin hethisamplesdeainsdovdnareasenByimrensioatRepadtahle objects to the

device in accordance with embodimentg of 30the re§entt ventigné t!pr% %? et (?J bacteria growth in the

perishable ‘BBEEPR ARG ALIBTUF ANCART LTS5 RS B8 Yaih

n. | =zl ar

Brishadl& O%Ject fernafs fré<h for a longer
period of ticvecamaptiedite perishuidedbjetecactitepbsledtitsitiie device. 17 such as refrigeration, the
device in accordance with the embodiments of the present invention does not require any electricity to

function. This makes it mobile and very convenient for use oytdoors and in places without electricity.
5Furthr, the devwn?%&%pﬁé(ﬁfé%ﬁ\%%&é%?ﬁ%tgigﬁgﬁ@%oﬁ%es}se E?erérl'f\ei R

Vention mayotr)ae used in
conjunctionmajtheauseiigecationadieviséht@ méigestbdredghinsstoordbvdbleeragesoféraskample, the

device may,fe.jndbe f&rgm@&qnm%mwm ot e fEigEmer 1RGOoRyesashts instead of

using the devi?e or keeping food and beverages fresh at the early stages, the device of the present
invention nfdy SR suitable for promoting bacterial growth and protein synthesis by using the
advance stages. It can be observed from the graph in Figure 8 and from the experimental results in

Figureql8 (for exaspplRrsligersalmen fishy sheres.iBasNiepRfies udaysoel stagagarthatin the
advanced stages 150f exposure iperl?ch the rate of ba,(cterlal r?wtg IS l%{ea}te{ for spegimens that are
the early stages, the device of the present invention ma;ga 30 De stitable for promoting
bacterial growth and protein synthesis by using the advance stages. It can be observed
from the graph in Figure 8 and from the experimental results in Figure 18 (for example,
sliced salmon fish stored in a chiller after 5 days of storage) that in the advanced stages
15  of exposure period, the rate of bacterial growth is greater for specimens that are

exposed fo the magnetic south field.

It will be appreciated by a person skilled in the art that numerous variations

and/or modifications may be made io the present invention as shown in the specific

20 embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects to

be Hlustrative and not restrictive.



exposed to the magnetic south field. It will be appreciated by a person skilled in the art that
numerous variations and/or modifications may be made to the present invention as shown in the
specific 20 embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, thereforg, to be considered in all respects to be illustrative
and not restrictive. 18 CLAIMS: 1. A method for treating a perishable object, the method comprising:
exposing the perishable object to a south magnetic field created by magnetic interference of a plurality
of magretkimBerein the exposure controls a surface temperature of the perishable object or a rate of
dehydration of the perishable object; wherein the plurality of magnets are selected from the group
consisting of electromagnets and permanent magnets; 10wherein the exposure rate controls a rate of

melting bf the AEREARBIISHRRAFRGEIAARE PRIAEH IS EEIG KRS ice; and wherein the method
further compriggsdstilizing fbesicante agetdnatisentperishadile Hfecte@eTing mraheidt of claim 1, wherein

the perishable. hiest cOMBH5: Adgagdem. beverage

wherein the exposure confrols a surface températme of the perishable object or a rate of
dehydration of the perishabie object; .
wherein the plurality of magnets are selected from the group consisting of
electromagnets and permanent mégne’ts;
10 wherein the exposure rate controls a raie of melting of the perishabie object;
wherein the perishable object comprises ice; and
wherein the method further comprises utilizing the ice to cool another perishable object.

2. The method of claim 1, wherein the perishable object comprises a food item, beverage

15 item or both, and the exposure maintains 2 freshness of the food item, beverage item, or both.

3. The method of claim 1, wherein the exposure rate controls a rate of bacterial growth on

the perishabie object.

20 4 The method of claim 1, wherein a duration of said exposing is chosen such that the rate

of bacterial growth is reduced compared to a rate of bacterial growth without said exposing.

5. | The method of claim 1, wherein the piurality of magnets are arranged in a substantially

staggered arrangement.

25
6. The method of claim 1, wherein a north-pole side of the plurality of magnets are shielded
by a magnetic shielding device. )
7. A method for treating a perishabie object, the method comprising:

30 exposing the perishable object to a south magnetic fieid created by magnetic

interference of a plurality of magnets;

wherein the exposure controls a surface temperature of the perishabie object or & rate of
dehydration of the perishabie object;

wherein the exposure rate controls a rate of melting of the perishable object;



15item or both, and the exposure maintains a freshness of the food item, beverage item, or both. 3.
The method of claim 1, wherein the exposure rate controls a rate of bacterial growth on the perishable
object. 204.The method of claim 1, wherein a duration of said exposing is chosen such that the rate of
bacterial growth is reduced compared to a rate of{gacterial growth without said exposing. 5.The
method of claim 1, wherein the plurality of magnets are arranged in a substantially staggered
arrangement. 25 6. The method of claim 1, wherein a north-pole side of the plurality of magnets are
shielded by a miagmetitshzidhgidebiee! comprisranesd #6etreating a perishable object, the method
comprising: 30gxnasinghie.Rershakie QRiBaLLR amerhragneticdislthornated Ry magngte.
interference of a plurality of magnets; wherein the exposure controls a surface temperature of the
perishable object or a rate of dehydration of the perishable object; wherein the exposure rate controls
a rate of melting of the perishable object;



19 wherein the perishable object comprises ice; and wherein the method further comprises utilizing the
ice to cool another perishable object. 20 MAGNETIC DEVICE AND METHOD FOR TREATING
PERISHABLE ITEMS SUCH AS FOOD OR ICE 5 ABSTRACT A method and device for treating
a perishable object. The method comprises 10exposing the perishable object to a south magnetic field
created by magnetic interference of a plurality of ma%wets. Figure 1

MAGNETIC DEVICE AND METHOD FOR TREATING PERISHABLE
ITEMS SUCH AS FOOD COR ICE

ABSTRACT

A method and device for treating a perishable object. The method comprises
10 exposing the perishable object to a south magnetic field created by magnetic

interference of a plurality of magnets.

Figure 1



