DEVI CE AND METHOD FOR TREATI NG A PERI SHABLE OBJECT
FI ELD OF | NVENTI ON The present invention relates
whr@asiz3t o a device and net hod for treating apCT/SG2006/000018
peri shabl e object. BACKGROUND Conventional nethods and
devi ces to keep food and beverages fresh and natural,
particularly in the raw, sem -processed and processed
states, typically involve thermal treatnents, mainly
by refrigeration. However, such devices are usually
operated by electricity, which may not be available in
sone circunstances. Further, keeping food in a | ow
tenperature environnent e.g. in a refrigerator, may
al so result in dehydration of the food. In the
@EVIQEAANDOMETHAD FOR TREAEING, ARERISHABLE iQBJERT
meat products, there are several chem cal and
bi ochem cal processes taking place. These processes
include: (1) enzymatic spoilage that is caused by the
tissue enzynes of the fish or neat itself; (2)
FIELD @it INMENTBO® | oration that results in foul, rancid
odors and col or changes; (3) spoilage due to bacteri al
growth fromits secondary products prlnarl fromthe
enzyhesresent inventien relategduerthnde i dayicer anst Hteé?%’sfor treating a
peliStedR sHpe cal -rel ated deterioration processes are
conventlonally controlled by the reduction of anbient
tenperature by neans of refrigeration processes.
BABKEROUNBUCh refrigeration devices require electrica
supply, which may not be avail able in sone
ci rcunstances. Further, even if refrigeration devices
are (ﬁ%@édtlabélemeﬂbdﬂwﬁdbee\ﬁt&ﬁi toakéep famdhend bprabger fresh and
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thermad! treatmentaj maintyi ket refrigexation. rmvmed s@tiMigvRes [ane usually operated
by e ecgnctqy n\ﬁlﬁ%m’v}ntag ngt ﬂz)é 5\%“2\@% dﬁgg)mg fcwéd?’r?sté)r{cgé qfl}rther keeping food

in a low temperature envnronment e.g. in a refrigerator, may also result in dehydration of
the food.

In 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 tissue enzymes of the fish or meat itself; (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
cause the decomposition of proteins. These 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 available in some circumstances.

Further, even 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 time and to retain moisture of the food.



nmet hod of treating a perishable object, the nethod

conprising exposing the perishable object to a south
woraga®esize2 fi el d created by magneti c interfereneer/s6206/000018

plurality of magnets. The perishabl e object may

conprise a food item a beverage item or both, and

t he exposure maintains the freshness of the food item

the beverage item or both. 2The exposure nmay control a

surface tenperature of the perishable object. The
SUEMMARY € may control a rate of bacterial growh on the
-perishabl e object. The exposure nmay control a rate of

dehydration of the perishable object. The exposure nay

contifi @bcarddrenit arfiedttaspgetodf thé eresent siveliiop tbbijeeistprovided a

habl e .0 ice. T
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objeet its lrabbwth ohagretic fiEhle crdatedt bsomaghetsairtﬂe@(mu oiga splgrglity of
rn&ﬂ% Qe chosen such that the rate of bacterial growh
r

educed conpared to a rate w thout said exposure.
- The duration of said exposing step may be chosen such
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e W thout said exposure. The
exppwrm mq'srta@ﬁ thﬁa@ﬁﬁéﬂ%&ﬁ%@&@%ﬁ@&ﬁb@ geyssage item, or both.
substantially staggered arrangenent. The nethod may
further conprise shielding a nor pol. jde.of the
Theerypasuse M SORtR) ﬁéﬁéa%tym%@raaﬁ? ﬁé EHP“%&%&%EC r
el ectromagnets. I n accordance with a second aspect of
t he Bresent |nv ntion

The exgbsie may sapt ﬁéﬁtﬁé’fbﬁ‘ﬁ%@ o SRR TR g o

| east one panel defining at |east a portion of a space

for containin eri ity of
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a south magnetic field created by nmagnetic

| nter t f Shiéxtends into
T o) M Y e e R R SRt he
peri shabl e object nmay conprise a food item a beverage

The SfshiBie BYES nRYkoRipRes ke
The method may further comprise utilising the ice to cool another 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 duration of said exposing step may be chosen such that the rate of bacterial growth

is increased compared to a rate without said exposure.
The plurality of magnets may be arranged in a substantially staggered arrangement.
The method may further comprise shielding a north-pole side of the magnets.

The magnets may be permanent magnets or electromagnets.



mai ntai ns a freshness of the food item the beverage
itemor both. The exposure nmay control a surface
wo esopesRBUr e of the perishabl e object. The expPCI/s€2006/900018
control a rate of bacterial growmh on the perishable
obj ect. The exposure may control a rate of dehydration
of the perishable object. The exposure may control a
rate of nmelting of the peri ghabl e object. The
peri shabl e object may conprise ice. The device may be
In hoedriertce avithangsednd aspeat of the pregetthimventien thereds providiedtdewice for
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periSidid Sieddr Ot ecti ve paddi ng di sposed around the
magnets. The magnets are sealed wthin the panels. The
magnets may be pernmanent magnets or el ectromagnets. The
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a tray devi c | ate.. The device may be a
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conprising six panels. BRI EF DESCRI PTI ON OF THE

Enbodj t f . th
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schemati c perspective view of a device accordlng to an

Ti%n&%gé&g mayqyonﬁ‘a% Ha{évcﬁ '&Ehﬂﬂétion of the perishable object.

The exposure may control a rate of melting of the perishable object.

The perishable object may comprise ice.

The device may be further arranged for utilising the ice to cool another perishable object.
The plurality of magnets may be arranged in a substantially staggered arrangement.
The device may further comprise a magnetic shielding unit.

The magnetic shielding unit may comprise a magnetic shield plate disposed at a north-

pole side of the magnets housed in each panel.
The device may further comprise protective padding disposed around the magnets.
The magnets are sealed within the panels.

The magnets may be permanent magnets or electromagnets.



Figure 2 is a schematic view of the arrangenent of
magnets housed in a side panel of the device shown in
wWOo-2@a83232 Figure 3 i-s a schematic view of thePCT/SG2006/000018
arrangenent of magnets housed in a side panel of a
devi ce according to anot her enbodi nent of the present
invention; Figure 4 is a table show ng the conparison
of magnetic flux froman exdanple in |ine arrangenment
of four magnets and an exanpl e staggered arrangenent
of the four magnets; Figure 5 is a schematic cross
10 [ ide panel in Figure 2 al ong
Th%?%?'lé-ei @%& ggg%‘ify%s‘?%edts{bﬁéaﬁ% ic view of the device
accordi ng to anot her enbodi nent of the present
Théﬂ&ﬁ&l%ggbegﬁgﬁfe 7 is a schematic view of the device
according to anot her enbodi nent of the present
invention; Figure 8 is a schematic view of the device
TheeeAESnag vt @ piet her enbodi ment of the present
Invention; Figure 9 is a schematic view of the device
accordi ng to anot her enbodi nent of the present
Thi Q¥ABE B be BB RIed Gontaindr.schemat i ¢ view of the device
according to anot her enbodi nent of the present
invention; Figure 11 is a schematic view of the device
Thaeewtsimag bk @ bisuktdariprisiny eitipamels. of t he present
invention; Figure 12 is a schematic view of the device
according to anot her enbodi nent of the present
invention; Figure 13 is a graph of bacterial growth
B@Eg'ﬂg%ﬁiﬁ’ﬁéﬁféﬁﬁﬂﬁ%ﬂf(xv{rm‘lfhSa”p' es; Figure 14 1s a
able"showi ng experinmental results of average interna
anbi ent '

Embodiments of the invention will be better understood and readily apparent
to one of ordinary skill in the art from the following written description, by way of

example only, and in conjunction with the drawings, in which:

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



tenperature differences with and wi thout a device

according to an enbodi nent of the present invention;
wo-2@angs323b(a) is a thermal inmage of a cool er bPXI/SG2006/000018

containing ice cubes and placed in a device according

to an enbodi nent of the present invention; Figure

15(b) is a thernmal image of a cool er box containing

i ce cubes without a device gccording to an enbodi nent

of the present invention; Figures 15(c) and 15(d) are

t hefFigate 6 RROSRebLE VIGw oPMeIlige atedrdify &oanotier kamediment of

I NFi %ures 15(a) and 15(b), respectively; and Figure
thel@"?sa% tfrg/e%ilo&r aph of ice thickness against duration of

i ce sanpl es. Flgures 16(b) and 16(c) are photographs

of the | af F ur e

gr apl9UBt Mﬁ%@mﬁg%g'e‘gﬁ ev'ggr%ggéoer%fﬁ%g%é oéﬂe Zfe hﬁma]mem of
thepareders nvphtes; Fi gure 18 shovvs experi nment al results for

subj ecting perishable food under different

environmental conditions with and w thout using a

devFigerea isor stihamatioviaw oé tiisaiéviee mecasding freanstieas @ftbodiment of

gure 19 is a graph of total bacteria
thé &%g‘?ﬁggglntﬁdsﬁt keeping time of sliced raw sal non

sanpl es. DETAI LED DESCRI PTI ON CGeneral ly, the descri bed
enmb el iLeisS, E@lklaBie tn@wf‘bf IR e 3BELraiAY itd ndtierledtbo@rnent of

the rate of chem cal and bi ochenmical activities that
theaigsentinyeniRfhat uri ng and deconposition of perishabl e

obj ects such as food and beverages The exanpl e devi ce
and nethod al so funct.ion

et ai
contrée I Qisiasiepat '%?Wtogfhﬁl 4?@5'08 @F‘for?f% Fo?qogiher cqbedipent of
the pres& ime@htiorgul arly useful for food such as cooked
rice, bread, cheese, cold-cut hamand ice. Figure 1 is
a schematic perspective view of a device 10, in
accigleen ¢ €isvd $dheanatic view of the device according to another embodiment of

the present invention;

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;
Figure 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 thermal image of a cooler box containing ice cubes and placed

in 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;

Figures 15(c) and 15(d) are thermal images of the contents of the cooler boxes in



enbodi nent of the present invention. The device 10
conprises a substantially rectangul ar shaped contai ner
wQaQookasi2ey a cavity 12 defined by six panels, P&reG3006/000018
four side panels 14, a base panel 16 and a top pane
18. The top panel 18 acts as a cover or |lid of the
container 10. Each of the panels 14, 16, 18 houses a
plurality of magnets 20 witBin the panel. The four
si de panels 14, the base panel 16 and the top panel 18
Figurés TH04)f dnduisgts), despeatively;epdan obj ect (not shown), for
exanpl e, perishable food. The object is placed in the
cavity 12 of the container 10 such that the object is
sur Figurstglaliy atdnanheofédesthiténess @gaind duratiahlof ichisemplesnear
axes, nanely the x, y, and z-axes. Each of the
plurality of magnets 20 are housed wi thin the panels
14, FigeresI®(niand 16tmiare photqusantis\aé theder sampriewoifiigee 16(a).
(shown in Figure 4) facing towards the object placed
in the cavity 12 of the container 10, such that a
magrigure 15 isw graph ef weight legsagaingiexppeas Reied ghinitepd pork
sa%%kkher' since the object is surrounded by the panels
14, 16, 18, this ensures that the targeted object is
only exposed to the magnetic south field in all three
axeFiguld1 €8 ShdWsLerpeimBtbBreblisdsr suBRcig Rtishabks fdod uader
_magnetic fieI?. ne di[ﬁctiog “& fron%fhe North ¢
diffaseenviEongini sonfitions Wih REF WihoW Lping 7 qeYIcp ASHRTYIAR Lo an
embddinkenraohe biresepdhenti@ased on scientific convention,
the conpass "north" needle points in the direction of
the magnetic flux, that is, in an outward direction
f r orFigurerdg ised YrapiNof total padterisecvainbaghinshveapihgdime efesliced raw
net's South pole end. The magnets 20 are pernmanent
s#ﬁﬁhﬁ?@??h t he exanpl e enbodinent. It should be
appreci ated that the material, size and shape of the
per mmnent magnets 20 may vary, dependi ng on design and
appl i cation. Further, the nunber of magnets 20 used
D

ILFR DEGEFIRTIAN; on e.g. the shape and size of the
contai ner 10, for exanple. The nagnets 20 nay al so be

in the form of electrona%nets i nst ead of &fr Bent to red

magriétnerally; higrdeseined emhodimants 1444 {ed 4B ﬁ‘? fice fo reduce
th@! FR I NBREmiedl bie bdhedlidal yadabiticeghatt sale Meelsietiaiuring and
dqggglagéticgphgfl ;{??nglﬁiﬁ eI gt()ejeg[g %ﬁl:hs aé’ ?oo%far}dq)eev(e:l%%teg.l e ex]a%pllé] device
and method also function to retain the moisture content in food by maintaining cell
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
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 acts 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
placed in the cavity 12 of the container 10 such that the object is surrounded by the



exanpl e enbodi nent, the magnets 20 are arranged such
t hat nearest neighboring circles 17 of magnets 20 are
wgeipssaBt al |y in a staggered arrangenent w t hPCT/SG2006/000018
substantially uniform spaci ng between the magnets 20
within the side panel 14 to produce magnetic
interference 15, which in turn enhances magnetic field
strength. Magnetic interfergnce significantly
"increases the total propagated magnetic field (in this
pafdls @4, 16¢ 18 pudliithee gnedriaxes, inahnd)y. th&kne endagmes.i c
interference increases the strength of the nagnetic
field, the size of the magnets and/or the nunber of
magEeatls ofrtbq pluratity df nzgobisebarahoesidvébinthg pandls 14,1161 €8 with
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I's a schematic view showi ng the arrangenent
theuirargelt@ gitient ksl aninexppserbigrie magnalisseutd field ip glbthremaresas
of the device according to another enbodi rrent In this
enbodi nent, the nagnets 23 are arran
subérharmaramp@@rg@g@n@a'r%ﬁtlpaw%ﬁgn%%a\)?'ﬂ One dirgetip igfrom
the,CNBﬂ;t]H Slf'e\ljl?é}’]tic%leﬂxld\&hé gtyar ARGHGH is2dni the Sbethomi‘gn%ﬁc pble. Based
eac e circles Qf s to u fic
omseBseBHEEoRghe SEPEE, MU RET R gopR RegBEl T T g
mﬁnﬁeﬁ@ﬂﬁxh thabisginrad o@ltWeS'd diréaioh Groslmagget's INerth pofesmidsod inward
rom an exanple in |ine arrangenent
at%’f ’B‘F&%ﬁ# Wh €930 and an exanpl e substant i gl ly
st agger ed arrangenent 36 of the four magnets 30.
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30|n arrangene stantially
begmwtatmthaﬂhanm@htszs@ndﬁbam\m Defnlah@“tﬁnagélﬁtSa%d“ay

vagg ‘ag;%qnd g'6h ﬁsng@%‘ﬁ Bi&tior. %Hﬁ&l fh%%lu)frbeﬂ_ Semapetd 200ed

repr esent by dots "" Tand the
m@emﬁenﬂndtnn@nm &pﬁ;@?@ﬁ@néﬁlzg Iﬁ’éthﬁé’@ﬂ"étr@r %9 f%rreéample The

méd?ﬁ[sef{?rﬂ‘éfglsglée h hE @& of >é'l'ec’cr&_r|ﬁ§%I WERginsleb® of pahahsnt magnets.
neasured Tromthe center of each arrangenent 34, 36,

about 60mm away from a magnetic plane 38. The magnetic
f | Uxrigire iea 6&{&1@00 Qfemlslh@wﬁfg&@@@ﬂ’rﬁ@e&fehaﬂgwﬁlntah%f magnets

20 hougec? |InI o%efolf four snc]e panels 14 of the container 10 in Figure 1. In this
example embodiment, the magnets 20 are arranged such that nearest neighboring
circles 17 of magnets 20 are substantially in a staggered arrangement with substantially
uniform spacing between the magnets 20 within the side panel 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,
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.

Figure 3 is a schematic view showing the arrangement of the plurality of magnets



8G) is greater conpared to the magnetic flux at the

center of the in-line arrangenent 34 (magnetic flux of
wa3®6/083230G) . This shows an enhancenent of thePOH§GEWH/000018

field strength and propagati on of the magnetic field

of the staggered arrangenent 36 over the in-Iline

arrangenent 34. Figure 5 is a cross sectional view of

the side panel 14 in Figureg2 along A-A The side

panel 14 conprises a casing 24. The magnets 20 are
231usedlinthd pariel 25 of tﬂaﬁé\ﬂqe ackordiigtb @abinecerphatiinery. Rahis s
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paddi ng 26 on the north-pole side 20b of the magnets
20 diiglire Hés 2 leblengnoping tirp eoppasiser of Wadnelia divntion gniragmple in-
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e ne
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t he .prot
o3RRG 15 Al oo SR i of 170
8GYis gremtprebmpaed ta the npagnetciuxat theaetatan gt the inxling @ﬂ’@gement 34
(rr?‘e%'ng{ cfjﬂl&l ?I §(i02§ 1 ?éf Thi‘%%%\ﬁé Sﬁ’ enﬁah\%eﬁ@ﬂ d’ﬁ}ﬂ; rﬁé&fe’uc field

he cont al ner are configured in a
steanmh and preagetionsef tl@&a@egn%@@elawév@ Stam@r@rﬁr@naelﬁ%&@ oygr the
inlTRY aRSndgBlee 84 any ferromagnetic material such as |ow

cost tin sheets, which conprise iron (Fe) mxed with
tin (Sn). The conposition and t hi ckness of the shield
pl at @y 5T8Y MRk KectiMhl idWeoltAg Bigk pnd a4 iH Bigurer? alangIR-A. The

sngé p;r?e 1%&%{)1113616'3 aucsa(se%g 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
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 shield plate. The shield plate
28 is 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
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 to 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

24 is not too large to attract any ferromagnetic objects.



for the shield plate 28 should be higher than the
external magnetizing field strength, which depends on
wo b@eyi2e2 and si ze of the permanent magnets 20PCEB8G2006/000018
The material used for the casing 24 may be any
non- magnetic material, especially for the portion of
the casing, for exanple, polyethylene and
pol ypropyl ene, which are chemcally and structurally
stable, and also food safe. The materials are durable
agai nst wear, high tenperatures and washi ng by
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pl grlgﬁhq ghaye eﬁaggﬁlg}egt élgesdea\llgc%e‘lroelg matlrwé ?ong\eo?g c‘osegi 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 plurality of
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 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
the 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 configuration to produce

magnetic interference.

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



wi t hin each panel 65 of the open container 6 1,
accordi ng to anot her enbodinent. In this enbodi nent,
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circular configuration to produce magnetic
interference. In another enbodi nent, the device 70 nmay
be in the formof a tray, aspshown in Figure 10. Each
of the panels 72 formng the sides and the base of the
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- 4d@)angtﬁ:e$ ¢ ocj1 iment, the dewcg %O may be in Ih orm of e‘ 6\88( comprlsmg
six panels 82, as shown in Figure 12. A plurality of magnets 84 disposed in a staggered
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
magnetic field extends into the space(s) adjacent one or more of the panels 82

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

magnetic field growth curve and the north magnetic field growth curve, during early



environment, the rate of bacterial growh is higher

for food sanples exposed to the north nmagnetic field
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field. Also, this difference in the rate of bacteri al

growh is found to be greater when magnetic

interference is applied. By using nagnetic
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cause the deconposition of food and beverages can be
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freshness o ever ages
maintaining the freshness 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 state
of the electrons is reduced. This in turn reduces the vibration energy of the electrons,
and hence creates an energy barrier that prevents electron transfer which is required for
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.

Experiments were conducted to monitor the temperature differences of various
objects such as melting 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,

and influences the rate of ice melting (from solid to liquid state) and changes in chemical



Experiments were conducted to nonitor the tenperature

di fferences of various objects such as nelting ice
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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
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
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perforated plastic trays. The device is placed at the bottom of one of the trays. The ice
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.

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
the initial thickness of ice and the thickness of the remaining ice sample 160 on the tray
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according to an enbodi nent of the present invention
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e RS e e S b el
walgietIest b§ainstleRpddard psoaf et bk fainples exposed to a magnetically
interfered north magnetic field, a magnetically interfered south magnetic field and without
any magnetic field. The rate of water evaporation (i.e. rate of dehydration) from the
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 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
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

minced pork samples that are exposed to the south magnetic field is slower compared to
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bac?;mal cells present in the food samples may synthesize more surface proteins, which
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.

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 results in Figure 18, it was observed that the device of the

embodiments of the present invention is able to maintain or prolong the freshness of
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bacterial growth is greater conpared to sanples
expoigu® o istengraplo Pepethery pxerimeniabragulig @f peterignesiunt

ageﬂ?fsﬁ RE&SInG @ BYa SRAASI Qalfn'oﬁ |sgmbﬁaee§(p5é&HB% dkdike ofign cel |
dration is maintai ned bacterial cells present

emPﬂd'vIﬁe’f qféafdp@a%r%nwr@m“ﬁ%% FanesaipPR SAPle Agkexposed to the

dei¢eQ reihSoxp¥fithént, tﬁ@ @ﬁ&@l&ﬁ\ﬁ%b%dﬁr@m& Hakésin aBoTeHvironment
evi ce

owth at th ced st ages result, the
and o B R GhITE e B A SR b BB Every 3 HoLrs
ovérav e-lhbhmeriﬂiﬂylt be;b&emé@ that theactal xctepia @bt faghs pketd fraw
act cel | secrel hlons

sa
sl SAmbE P Sl SER BRRa s I S T SRFerinin.
On Fﬂne;uther Heidsih oavsbeolyseipled tisdt thdrotad bpeteiiaeningincreased indhe first 2

honer bf the %&Sérﬁﬁéhgf&%é sﬁ@@@ La%v éeﬁrﬂgn sample not exposed to the device. At
the end of four hours, the bacteria count in the sample exposed to the device is 100
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
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 foodstuffs,

such as refrigeration, the device in accordance with the embodiments of the present
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in Figure 18, it was observed that the device of the

enbodi nents of the present invention is able to

mai ntain or prolong the freshness offood and
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the end of four hours, the bacteria count in the
sanpl e exposed to the device is 100 cfu/gm nore than
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the bacteria gromh in both sanples begins to
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a refrigeration device to nmaintain
freshness of food beverages, for exanple, the device
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7. The method as claimed in claim 6, wherein the perishable object comprises ice.

8. The method as claimed in claim 7, wherein the method further comprises utilising

the ice to cool another perishable object.

9. The method as claimed in claim 4, wherein the duration of said exposing step is
chosen such that the rate of bacterial growth is reduced compared to a rate without said

exposure.

10. The method as claimed in claim 4, wherein the duration of said exposing step is
chosen such that the rate of bacterial growth is increased compared to a rate without

said exposure.



enbodi nents wi thout departing fromthe spirit or scope

of the invention as broadly descri bed. The present
weniwedsizent s are, therefore, to be consi dered PeT/862006/000018

respects to be illustrative and not

restrictive.CLAIMS: 1. A nethod of treating a

peri shabl e object, the nmethod conprising exposing the

perishabl e object to a sout!® magnetic field created by

magnetic interference of a plurality of magnets. 2.

The nmethod as clainmed in claim11, wherein the
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clainmed in claiml1, wherein the exposure controls a
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15. The device as claimed in claim 14, wherein the perishable object comprises a
food item, a beverage item, or both and exposure maintains a freshness of the food

item, the beverage item or both.

16. The device as claimed in claim 14, wherein the exposure controls a surface

temperature of the perishable object.

17. The device as claimed in claim 14, wherein the exposure controls a rate of

bacterial growth on the perishable object.

18. The device as claimed in claim 14, wherein the exposure controls a rate of
dehydration of the perishable object.

19.  The device as claimed in claim 14, wherein the exposure controls a rate of

melting of the perishable object.

20. The device as claimed in claim 19, wherein the perishable object comprises ice.



chosen such that the rate of bacterial growh is

i ncreased conpared to a rate without said exposure. 1l1.
wab@eme2bnd as clainmed in any one of clainms 1 PO1/3G2006/000018

wherein the plurality of magnets are arranged in a

substantially staggered arrangenent. 12. The net hod as

clained in any one of clains 1 to 11, further

conprising shielding a nort2-pole side of the nagnets.

13. The nmethod as clained in any one of clains 1 to

12, wherein the magnets are pernmanent nagnets or
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as c ai med aim1l rein e exposure control
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in ddeh paR&. device as claimed in claim14, wherein the
exposure controls a rate of dehydration of the
peri shabl e object. 19. The device as clainmed in claim
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the I shahl e obj ect
protectiv padds ing dispose around the magnets.

26. The device as claimed in any one of claims 14 to 25, wherein the magnets are
sealed within the panels.

27. The device as claimed in any one of claims 14 to 26, wherein the magnets are

permanent magnets or electromagnets.

28. The device as claimed in any one of claims 14 to 27, wherein the device is a six

sided container.
29. The device as claimed in any one of claims 14 to 27, wherein the device is a tray.

30. The device as claimed in any one of claims 14 to 27, wherein the device is a

plate.

31. The device as claimed in any one of claims 14 to 27, wherein the device is a five

sided container.



20. The device as clained in claim19, wherein the
peri shabl e obj ect conprises ice.21. The device as

w@b@ciext3i n cl ai m 20, wherein the device is fupChg62006/000018
arranged for utilising the ice to cool another

‘peri shabl e object. 22. The device as clained in any
one of clains 14 to 21, wherein the plurality of
magnets are arranged in a sébstantially staggered

3T eqent. 23.. The device as clainmed in any one of

¢l ai Vi80S slaimedy 5y grRirdlaimp | 4do Ay betain the device is a

blgtk @intfirising wixiganeld4. The device as clained in claim 23,
wherein the magnetic shielding unit conprises a
magneti c shield plate disposed at a north-pole side of
t he magnets housed in each panel. 25. The device as
clainmed in any one of clains 14 to 24, further

conpri sing protective paddi ng di sposed around the
magnets. 26. The device as clainmed in any one of
clains 14 to 25, wherein the magnets are sealed within
the panels. 27. The device as clainmed in any one of
claims 14 to 26, wherein the nmagnets are permanent
magnets or el ectromagnets. 28. The device as cl ai ned
in any one of clains 14 to 27, wherein the device is a
si x sided container. 29. The device as clained in any
one of clainms 14 to 27, wherein the device is a tray.
30. The device as clainmed in any one of clains 14 to
27, wherein the device is a plate. 3 1. The device as
clainmed in any one of clains 14 to 27, wherein the
device is a five sided container.32. The device as
claimed in any one of clains 14 to 27, wherein the
device is a block conprising six panels.



