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1 MAGNETI C DEVI CE AND METHOD FOR: TREATI NG PERI SHABLE
| TEMS SUCH AS FOOD OR ICE 5 FIELD OF I NVENTI ON The
present invention relates broadly to a device and
nmethod for treating a perishable object. 10 -
BACKGROUND Conventional methods and devices to keep
food and beverages fresh and natural, particularly in
the raw, sem -processed and processed states,
typically involve 15 thermal treatnents, mainly by
refrigeration. However, such devices are usually
operated by electricity, which my not be avail abl e
in sone circunstances. Further, keeping food in a

URSETIO OEY CE D JEIAOTOf TREATING s Sigho

t he deconposi tlT(EMSfSHUH ASFOODEORICBuUch as in

fish and nmeat products, there are several chem ca

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
FIELDJSRF INVERTIOMNXI dati ve deterioration that results in

foul, rancid odors and col or changes; (3) spoil age

due to bacterial growh fromits secondary products,

pr iTer pregerftriovantine relatepnrgadinde a2é:vicguanel mithod for treating a

mﬁgﬁgﬂgp%éétlon of proteins. These chem cal -rel at ed
eterroration processes . are conventionally

controlled by the reduction of anbient tenperature by
BAORSROWD refrigeration processes. However, such

refrigeration devices require electrical supply,

whi ch may not be available in some circunstances. 30

Fu rddneéntioRHIE fettods afndi 8&icds! @n kéé%Vfd?aGSarﬁf ﬁe@f‘ﬁgnésaﬁés% and
ance

¥ @e des rable tqo help and/ or en

“a“{fﬁ’e PRt RheRd %F ay, o%ﬁ!i’“é’ﬁ??eﬁ%%g? 687 &ldtgsn tygically involve
therirell trég@eatsOmaink by rafrigerzger. Hlﬁ\id\l@ld s@cfh devites ardusu@lly operated
by electlnc;tg v%cf?%%%o? be avaeIaI)Ie i some circumstances. Further, keeping food
in a low temperature environment e.g. in a refrigerator, may also resuit in dehydratlon of

the food.

In the decomposition of all living cells, such as in fish and meat products, there
are several chemical and biocchemical processes taking place. These prbceSses 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 temperaturé by means of
refrigeration procésses. 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.
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2 SUMVARY In accordance with a first aspect of the
present invention there is provided a 5 nethod of
treating a perishable object, the method conpri sing
exposi ng the perishable object to a south magnetic
field created by nagnetic interference of a plurality
- of magnets. The perishabl ¢ object may conprise a
food item a beverage item or. both, and the 10
exposure mai ntains the freshness of the food item
t he beverage item or both. The exposure nmay contro
SUMMARY ace tenperature of the perishable object. The
exposure may control a rate of bacterial growh on
the peri shabl e object. 15 The exposure may .control a
r atl® aGFOTBRNFF VY F'd:lﬁs"oﬁfSP?ﬁeOfﬁE?lpé‘PPSm Evgpfjoncipere ipHgovided a

metﬁweﬂﬂéagslng&ypéh@ném@ bbjct &rean@thocg]rebmpm@éxdoemg the perishable
I SNna e 0 he peris ab
obid2E 4 SHIR CBUEHE TIoEt FAIengy LIRS IEtagTceaol a pluralty of

" magHetd. i sing the ice to cool another perishable object.

The duration of said exposing step nay be chosen such
that the rate of bacterial growh 25 is reduced
Thecprishaigel obpcamatcemmséreubos ateah, exumetﬂge iteff)eor both, and the
ratio f X | b en suc
xefHl e B BERT B Y R B REL oL T
conpared to a rate without said exposure. 30 The

- Telbyibalid bty @ {mtmr %srecerrgrﬁgeetﬁé bARGBLIid AR object. Ry

agge rrangemnen )
further conprise shielding a north pol e side of the

JBPOSIS mag'ESntFHFQEEtE%f Hﬂe&?gﬂ%&ﬁ‘@rﬂﬁ@ eNBBRE &

e ectrona nets. I accor dance w th a seconé aspect
of the present invention there is provided device for

Thetéxﬁéédré‘ Eha cBRFdI 87aR! 08 deidRfibn of B pefMaBR SHRPr | Si g
| east one panel defining at least a poirtion of a

space for containing the perishable object; a

Thelhxpbalré iy @bntroR et Sf hewraﬁef fhe\efidhabletdbacpanel  and
~arranged such that a south nmagnetic field created by

magneti c
The perishable object may comprise ice.

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 magnetsumay 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.
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interference of the plurality of magnets extends into
the space for containing the perishable object. The
peri shabl e object nmay conprise a food item a
beverage item or both and exposure 10 nmintains a
freshness of the food item the beverage item or
both. The exposure may con%rol a surface tenperature
of the perishable object. "The exposure nmay control a
rate of bacterial growh on the perishabl e object.
15 The exposure may control a rate of dehydration of
In acprsdgme) vtebserond peract of tik pressi dvgnomthgrede provided device for
trechifg § pef. HB%'Iet %ﬁf&t Ahe BQxﬁcé’@JnH&f%ﬁﬁB'a@!é%@i ﬁfet n%PdJ-hfa at jeasta -
peri sh a onprise i ce. evi ce
poriqyy ¢frie fsp%ﬁerfah g@raarﬂ'@a tm Peiisiiblg abipst; |acelurabtyc,qidnagne s housed
wﬁkﬁ*rnﬂ{ehﬁénep%ﬁb sdﬁ%%&i Qlire®ht a sbh® MhyHaak 'flbhd &éat@@%@%&gneﬂc

be arrang in a substantially stag
'“teﬁc?rreﬁi‘@ frdhe . Pluraly i MmNl é’dﬁ%s i tthe ISPE%TS% Srtgining the
perigBabiebbjgctshi el di ng unit. The magnetic shielding unit
may conprise a nmagnetic shield plate disposed at a
north- pole side of the nmagnets housed in each panel.
The3feridiheblelebjectenayaoniprisé B édoddieny) aibeeerpg@ e tdrbothpmddixpdsure

ma R AR AT SO S RGBT B per manent

nagnets or electromagnets. The deV|ce may be a six

The xﬂggjrg ty%gnt%l a ﬁ%ﬁ%&aeteglﬁgllagﬁ‘e HPtKe E%ns%g!)lg%% ct. The

rce may 've sided
contalner 10- The devi ce may- be a block -conpri sing

Theséﬁﬁomg mai’} ‘control a rate of bacterial growth on the perishable object.
The exposure may confrol a rate of dehydration of thé perishable object.
The exposure may centrol 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 staggefed 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.
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BRI EF DESCRI PTI ON OF THE DRAW NGS 15 Enbodi nments of
the invention will be better understood and readily
apparent to one of ordinary skill in'the art from
the following witten description, by way of exanple
only, and in conjunction with the draw ngs, in which:"
20 Figure 1 is a schematic ,perspective view of a

devi ce according to an enbodi nent of the invention;

The e ol S oA e TRl bRl Govi o shown

in Figure 1; 25 Figure 3 is a schematic view of the

TheHelRE t %t JBOOssndioused in a side panel of a
’ eS%W ce gccoar. |?1'g to an%ther enbodi nent of the present
invention; Figure 4 is a table showi ng the conparison

'ThleeviH@%?tbie% tfalfyux froman exanple in- 30 line

arrangenment of four magnets and an exanpl e staggered
arrangenent of the four nagnets; Figure 5is a

TheYelReMaybeG @sts. sectional view of the side panel in
Fi gure along A-A; 5 Figure 6 is a schematic view
of the device according to another enbodi ment of the

TheRlegize Mayiba\seeis@idd conthingkire 7 is a schematic view of
the device accordi ng to another enbodi nent of the
present invention; Figure 8 is a schematic view of

Thetdeeice egy b sdseskradinpgsing sampahder enbodi ment of the
present invention; 10 Figure 9 is a schematic view of
the device according to another enbodi nent of the
present invention;

BRIEF DESCRIPTION OF THE DRAWINGS

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;
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Figure 10 is a schematic view of the device according
to anot her enbodi nent of 15 the present invention;
Figure 11 is a schematic view of the device according
to anot her enbodi nent of the present invention; 20
Figure 12 is.a schematic view of the device according
to anot her enbodi nent of he present invention;
Figure 13 is a graph of bacterial growh agai nst
exposure tinme of food sanples; 25 Figure 14 is a
tabl e showi ng experinental results of average

i ntFagura b isabthematic viewsé thetdevise @pffqr@n@wo@@thﬁr embegigent of

the PrsBRUAveRtiGEVi ce according to an enbodi ment of the

present 1nvention; Figure 15(a) is a thermal image of
a cool er box containing ice cubes and placed 30 in a
detigife 2G5 Qs &HeRttit Qiedds e RYicERBEor@hg td ¥holieR 8@Bbdiment of
i nvention: Figure 15(b) is a thernal inmage of a

the PERSEBYMEHEOB ont ai ni ng | ce cubes without a device
according to an enbodi ment - of the present invention;

6 -Figures 1 and 15(d) are therma| | es of the

cor0aP &% SHHRALE Gerct HRAsSIcr FecsEIgg T, By Baifpent of
the phdsent inveptigect i vel y; and Figure 16(a) is a graph of

I ce thickness against duration of ice sanples. 5

Figures 16(b) and 16(c) are photographs of the ice
sarfpges 90 a Bitgunatic Vigaf the dévigamecdtding & anotfreapimbodiment of

'megfﬁ% “nw%ﬁéqagainst.exposed period of mnced pork

Figure 18 shows experinmental results for
~subj ecting perishable food under different

e N\, Lﬂ@ ik ng g‘%ch%ﬂ{lﬂb leﬁr& th c}eblc@%gco‘()&l?&‘ﬁ%o%f Qﬂb@dlment of

devi' e accor to an enbodi nent t he present
the jprasent inamtior; 5 Flgure 19 is a graph of total bacteria
count against keeping tinme of sliced raw

Figure 11 is a schematic view of the device according o ancther embodiment of

the present invention;

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

the present invention;
Figuré 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;
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sal non sanpl es. DETAI LED DESCRI PTION 20 Cenerally,
the descri bed enbodinents relate to a nmethod and
device to reduce the rate of chem cal and

bi ochem cal activities that cause the denaturing and
deconposition of perishable objects such as food and
beverages. The exanpl e device and nethod-al so
function to retain the nnisture content in food by

ggirF ?é 3?18'115 ?rJ‘chrr es WhinE RofteRts BPthe cooler boxes in

use for food such as cooked ri ce,

_ Figtmse‘sﬁﬂa) amie@é@ respestivels@dham and ice. Figure 1 is a

schemati c perspective view of a device 10, in
accordance with an enbodi nent of the present
i nVriste &) FRarahgfie tm@k%ﬁﬁﬂ?@%&“?ﬂ% gEiFaRTEIFSy 30
rectangul ar shaped contai ner 10 haV|ng a caV|ty 12
defined by six panels, nanely
5 Bl thier s B TP R of INate s Rk ek
acts as a cover or I|d of the container 10. Each of
t he, panels 14, 16 houses. et
EERTEL B 4 oS oh 0 25508 SR el 8BS RR
samprRse panel 16 and the top panel 18 are configured to
envel op an object (not shown), for exanple,
peri shabl e food. The object is 7 placed in the
caViguye 12 siadwst dxpedroantal resuits 16 ssibjebtinghsrishaine fobjl vaderi s
sur.rounde I ; - :
diffefent enyironm) X%gPaY ﬁ%@itpng aﬂﬁ aﬁd \Jv[%ho& ggnég g)'%ggég%ggﬂﬁggt?atnhe
emboidimesolt Dttjnecpfes_ﬁﬁgn\eirmorzo are housed wi thin the panels
14, 16, 18 with .5 their respective south-pol e side
(shown in Figure 4) facing towards the object placed
i n Figune 12 ind graph of tetel baptertegioral againshikeepingdimer af ghiced raw
ngﬁgﬁﬁﬁ south field is directed upon the object. -
sal urt é?é55|nce the object is surrounded by the panels
14, 16, 18, this ensures that the targeted object is
onIy exposed to the magnetic south field in all three
axes. 10 There are two polarities and directions in a

DETALED PESERIHONY e direction is from the North

magnetic pole and the other direction is fromthe
SO DT RATE el R R RN e
the tlag 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
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 subs{antially
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 magneis 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
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magnetic flux, that is, in an outward direction from
a magnet's North pole end and inward at the nmagnet's
Sout h pole end. 15 The nagnets 20 are pernmanent
magnets in the exanple enbodinent. It should be
appreci ated that the material, size and shape of the
permanent magnets 20 may yary, depending on design
and application. Further, the nunber of magnets 20

plac}é?%jWe ; %Wtrfé% BeP9o QL'EbhechaCl)t th meéﬁka&ﬁroaﬁ&bo%yztﬁe

o ta| ner or exanple he 20 magnets 20
pangigyi4al& 48 feall threeeweear@xﬁ demelydies ¥_drra@d1%vta§eﬁ nst ead of
per manent magnets. Figure 2 is a schematic view

showi ng the arrangenent of the pluralit

>0 B S0 Pl o SrAcDAs 208 MR AP RIS (Rl with
thelﬁl%ﬁbéﬁtlﬂ@éoultﬂpblé sﬁbgéﬂoﬁmln Fig[]retthlf&mg&&&&’@b he object placed in

t
the Ry 4301 RECGHBBR 1) 598 o ad ol SOt Rl Teieclsy tapp the
objext! E‘%Etﬁé}’: fslﬁdl:e: e IoBJeatf|§ Etﬁgﬂﬁﬂaﬂbﬁthlé @?l@)ﬁmﬂﬁ 6w 8,hhis e?surzsothat
u i uni aci ng be ets

e o s Sl C 1 P50 B Attt TmAghal e St

i nterference 15 whi ch in turn enhances nmagnetic

ST B R SR o
the Nhitls magsaictpiol adibd othm@;m@homs frplul’thia S0 @h nagnetpe. iFased

on #&%ﬁ@&@g&gﬁn REEA h&m-mo@@g& @thuaﬁr gﬁg&ﬁeme

€ sl ze net
magrietierBign tatisr Ie@mwérdard dlr%atlhh Efvr@ agnapnef's Marth pelgsed jppd inward

attﬁé,ﬁg%e%gggﬁgtpme qreduced. This in turn reduces the

the cost of the device. The nmgnets
20 in the base panel 16 and top panel 18 are arranged

I N e n%gdﬁbis@ro atd ﬁ&ﬂ%rnﬁﬁit rAdrRAGR IR ExaRpicteRsIdirR@. It should
above. ure is a schematic view show n%gt he

be %npfeaalﬁé%#@ﬁftth%fnaﬁ%@' §iz8 R8¢ se3pe tieeRgranRend Magpcs €8 May

vary, B@p@ﬂﬂ@l on&f@s@fn ahb %pﬂ@}éh(ﬁf—‘ Fagien!tHe Agmber ARRighets 20 used
enbo In t enmbo

e AR HREIAY R SitHS SUFPE 811 58 e GG s o sagle The

madetd Fomay &lsd bl irethe tmfof @lecmbmagme’insteddofepermagmeat magnets.
In the center of each of the circles 27 5 of magnets
to produce magnetic interference 29, thereby
entFmeoe Ags 4 behematjn eieivshbwiap the artangemeit. 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
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
interfereﬁce 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 thertotal 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.
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Figure 4 is a table show ng the conparison of
magnetic flux froman exanple in- |ine arrangenent 34
of four magnets 30 and an exanpl e substantially
staggered.-10 arrangenent 36 of the four magnets 30.
Schematic plan views of the positions of the nmagnets
30 in the in-line arrangengnt 34 and the
substantially staggered arrangenment 36 are shown in

th EFl%Jré §tls QQ&\ Erfa‘ﬁe ngr s‘ﬂ%lngfthé %gang;@meﬁb of Er?esﬁl?r?ﬁtg Xﬁljngg nets

ositions re represen
23 h?(b'ﬁ%d inrtheypenet B2 Of:fémdewceacqorﬂbngatpraan@ehehbodmﬂentﬁe thls

emBBAIHRGH: Shé %a@ﬁ&s L @F@%@S’ iy s&s‘é‘a"nﬁaﬁ@ sta?é ere-ngl'é?r ngement

magnetic flux is measuréd fromth eac
havigg raa%'rge!ﬁb?ﬁnﬁswat'w7 Wi agopha3dndy GPPf@hPfa%\%Qh@P icitcles 27
of rriéigﬂé‘@ tS Brod U mageio Hiérferéicdp9athetd cRRiHe t@é mhﬁ‘r%tic field
ggered arrangenent 36 (magnetic flux o
S"egﬁg-ls greater conpared to the magnetic qux at the
center of the in-line arrangenment 34 (nagnetlc f1ux
300, + 1 ., This homs an _enhancene f
7§37 gﬁ%if Sh§t"’F‘§r¥ T RCarRi=pY 8#;{56%[1%“8 “’8‘190”? A Sxample in-
line margnmment B ef duofagriets S0 agdan exhngls an:gt-'armﬂty sBoenear
line arra 0s
e Spe e e RO sty S el B f st g

maghels. 30Tihdhe intlide apanr@mem% emq)thlesebstmtraﬂ;sstagge?dj arfangement

t
36 %Bot o, Lln\%llge @éﬁaj&%&%@d :fgﬁe géﬁg%qgﬁiegﬂlez}/ ne BOS‘IItIOHS of the
magtietie3 208 remeseatte@ytcm:)bl" enetme:emb olgthe 2Bandementefriag S

s S PHILEL05, U 0 T PP B B O
cenigppt ch@rrénsera@t 36136 e SOmAEAWT R0 s plcallanscBBaThe
ma@etlmtthécémér@f ﬂierﬁadé@@dca‘?ragﬁ d‘léhttSBe(nfa%‘hgﬁ&fux of PFoo +

e, a shield plate
800 erﬁa?é oBRArRR Erthe ﬁ@gaef&%tarf the csa@apfﬁge .u_fem@@rrﬁmement 34

(ma@@étrchmsa@f €300 -He0@0Phigkhéitean @f&ﬁaﬁeérﬁer%f ﬁ@%dfgh@tlcq%ﬁj ng
rotective - paddi.n

S"ePrQ}P @PQ Rrpaggfion gt e, a%&%ﬁ%ﬁ% af t@aéeag?rsam "BRgSIEnhA} eyer the
in-linesargdrigesiett 34.1 y stabl e and of fers good noisture and
fungus resistance properties. The thickness of the
protective padding 26 depends on the magnetic field.
St Fgue B isod crobe sentigna viewd thesside péﬁemapmcﬁnmé Rwa®ng A-A. The

s e ALt o B 5L IS SR o 2

Proteftivelr@ddiag i2f ds didpasad n alsatthtpode sideyPest ard 4 narthepole side 20b of

the ﬁﬁbﬁ&gtzs AR frbe R RRaiRY b 36E 0% stpggercl‘?esalt P9utor 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
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24 is not too large to attract any ferromagnetic
objects. The shield plate 28, the protective paddi ng
26 and the magnets 20 are sealed wthin the casing
24. This is to ensure that the magnets 20, the
protective padding 26 5 and the shield plate 28 are
i nsul ated. The top and basg panels, 16, 18 of the
contalner 10 are configured in a simlar nmanner as
24 4500 PG RORYE: ad1ernsihgldicRbALE 28 may be made of
'any err magnet i1 c ‘mater| suc as low cost tin
sheets, which conprise |ron (Fe) mixed with tin (Sn).

Th errfémmstb% ﬁe @rdtéunsg PS&ding 20arif tht hagids eb Qr@é@aﬁ&

var %netl C saturation val ue th
W't%ih&caang a% eTéJ"Sr'aFO %rwaresi pidhe Mepagte 20.4he H@Lﬁcaver;@addmg %

andhh@ braéidtptmzs he u@.@&la@ém Fhe tm;gé]ﬂtuaéé Bandid, @b SRS rfainer
depends op type an of the pernmanent

10?fﬁ§H oI “aé&éﬂafﬁ'@"‘%‘ﬁéﬁeﬁ%{ eﬂ@ %I"ef or the casing 24

may be any non-nmagnetic material, 15 espem aIIy for

th ortl of . the casi for exa | ene

and " BOTF S P e g oD yRGHA such as Tow cost
tin Seeiscivbickaborypristdioh ¢ e) amxecalitiotit Goyl Thaicempddion and thickness
o U0 B Ay 301 39RO 3l D v e
for the shiehleplata 28 shalld bs highérdhart the e&’@ﬂizﬁ@a@uﬂeﬁmy fibld strength,

{'whiﬂg&{ﬂeﬁh§5‘$ n 9363% UG qﬁ@eﬁ%&éﬁ% E%gﬁéfh b8Yd

otect t rom amage 20
In the above enbodi nent, the deV| ce 10 is in the form

Of 1heGhAASRA uéeg:‘?\ﬁ;ﬂ'ﬂe ‘éhéﬁg 2E Hﬁ:g Bk %ﬁi} gnéﬂc’ﬁnsﬂ

However, the I ce may ari ous her
espegalfygor thﬁéﬁme'& aifbe éasmi-‘h fqruegameleepoltqiﬂylwné @olggrqulenep;

whighSrelcREMIcBIly dhdRitr@beralifsblal 8hd Al¥o Bbd $FeRWGLS A aR ©
di sposed in a staggered arrangenent in a base panel

duraple 6$a"i'5ﬁ wegy, Kioh t@‘operatipﬁ:-@ aﬁpéﬂa@hgg byragtergentss él'@e,tmckness of

the Matdriat Sseast tRatRi ri B@Pbé SaFidieN o pravétit aBoANation from rough
the same time maintain the

0- e
hanf“l”'@s%}qecg%te%fth? W@g'?eﬁ%g&r?—m&ﬂr@? shows anot her
st aggered arrangenent of the pl urallty of magnets 53
n Q the base el 55 .of e the form
of 3 arge SEREURRN e BVl 4D P TRRES gl hhibe Piiandlid
contairteo dvitinesit panelseHnwgreettbe Blviar mapbe elenwdzdnmvalooh bibel frms.
configuration having a magnet 53 in the center of the

circular configuration to produce _
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 catenng applications to dlsplay 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.
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magnetic interference. 10 |n another enbodi nent, the
device 60 may be in the formof an open contai ner
conprising five panels 62, as shown in Figure 8.
Simlarly, each of the panels 62 houses a plurality
of magnets 64 disposed in a staggered arrangenent. A
cool er box 66 may be placgg in the container 60 for
use outdoors, such as for picnics and fishing, to
keem aﬁ& %enﬁ)oﬁlﬁj}édt qge dg |<9=H§demg ?ﬂv{ﬁe tolﬂgrﬁ ol?en %o tainer
gered arrangenent na ne
conwrlts!ng fiveepattelsfzn éﬁ sl@@lvrbm Fvwée ap‘%mﬂ@rbfne@thﬁﬁhemanefs 62 houses
a pl%ﬁ@roﬂd hagndt® G@H%b@d i m%g&%atarrallﬁbnﬁéﬂﬂt A o 86k B8 Hay be

he magnets 63 are arranged in a circul ar
P'aC@@lm thglwat@inshﬁ%m UPR) OQdﬁ%r@rFé@h gofop gicnias prrblighing: terkegp food
chilk®e circul ar configuration to produce nmagnetic
“interference. In another enbodi ment, the device 70
may be in the formof a tray, as shown in Fi gure 10.

Eadtigueé otshewpanghs stadgbrdninaggdrient 6 sipiaraafydf iiagndass

it el B f Mecipen FRaepPbg! 7Beo BLaritidrodenf s

emtroelank;m thd miagrea 63 haoalrargied in aarduraeamhfgndn@om@ 4 maghet
hows ,anot er.ed arrangene

o3 ik Fiet 5 BF SRR et Rk B RN PSR s ng
the base of the tray 71,.according to another
ﬁgﬁggg&ﬁ& ehml:Jo'a mérFE tﬁe 8&%‘)’%%& mﬁ%%ﬁggé ?rgyz,%s%g%un

Figure 49. Bechaf memaeear‘fﬂafwg‘em ihe siges and:thieénase; oithé gay & hauses a

pIurQﬂ%?m gnert@ﬂpgg dgs%rlb ég}ﬁercﬁ{g tﬁc‘fy T@fmaf s%H & Htj.vr@'irlin ready-

ation to produce nmagnetic I nt'erference

tOfﬁh@P%éWC@ﬁ%b@ﬁﬁéﬂﬁCO@ﬁﬂfﬂéhlce 80 may be in the form

of a bl ock conprising six panels 82, as shown in
gyre 12. A plurality of magnets 84 di sposed in
dyte i shows W%@Wﬁﬁﬂed éf@”gﬁ'ﬂ%‘éa‘c Juptungfity of W@gnets 73

wﬂfﬂﬁﬂﬁ@'p&n@ 25 erhmqgoﬂht@ baké ?Mr?fram %@é&dlgétoaér%ﬂ%rr éﬁ‘aﬁgﬁﬁ‘]ent In
I OUS respec ve | roj ect
th'5§m?§al - dhe Pagngts 3 a'”%’ﬂﬁ%wﬁl ?‘ Té f°fm"a the pazgyof the
traySplane(se a@éh@d &k cmr%nﬁgmfalloﬁﬁwahhgia ﬁlﬁ@ﬁéﬁ?ﬁﬂthe-rd&ﬁter of
exanpl e

the B SoftnBRn Fp RS Bauiee lersiem such that the

projected nmgnetic field extends into the space(s)

: ad] Eﬁ%ﬁ&heroe%o%lrmgﬂartﬁe 8£viéeh§0 TRQS? S(L i ’cﬁé2 form of a biock comprising
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 resuits, 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
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30 containing the perishable objects to maintain the

freshness of the perishable objects. Figure 13 is a

graph, based on experinmental results, show ng

bacterial growh against exposure period of food

sanpl es exposed to the north magnetic field, the

south magnetic field and yj thout any nagnetic field.

Comparing the curves of the south 11 nmagnetic field
ma%’fe%\* (Qd gWI‘?c&OQ f@ﬁ!erh%ﬁﬁ H\a@'ﬁ%ﬁ%hcgrg\l\rﬁlcﬂ VBI‘M ea Ig

rve, during ear exposur e of _ex np

staggistofh Bxpo,surestd QWWQ witkig éf goavs far %%?&ﬂsitm (rout Gf€)~ 4°C) chiller
env%}ﬁrhérﬁ "the ?efﬂé’bf %{B%Fg?ro&r!ﬂ‘?s Fn@ﬁ& ol fo@@%n%!é@éxp%éﬁ"foﬁhé Rorth

her for es exposed to the nor
peid éomP%'P@I t%%ﬁ%?wppﬁﬁdstﬂﬁ'iﬁ %’é‘”b'i@ﬁ%%'& f?'é’ flge this
dlfféi@h’dehn frRaaRldf adtbfdl @rO\n/% ﬁs%urtd”cb Be @réﬁtérfvﬁfeﬁ ReRynkti t he

ate of bacteri al f ound ater wh .
‘“teﬁﬁrﬁﬁﬁft 'ﬁ@pp'i'%ﬁ*t BY pgip FT@@"‘?"§ '@S"ﬁ?”ﬁ‘éﬁ? fr%ﬁﬁsﬁ% ‘g"ﬂ%‘ij‘ﬁﬁ‘f ﬁ%d It
wad folned ther thevess & ANt reudtidh inb@oRdrhicalfant @Hemickl res@idns

found tha theelsa ni fi cant Iredljﬁh)gd i
durigg & 99%1809"8%%? c"?ﬂ UERT DASAY BUPT 10gC dRaatydng
prosdsagesa afsultsftos wdmpedr\blbcﬂemmuam; cliended! agactiong, Hre dvecal

quag 3] 8@%})” | g%osg%g)ctﬁg mrﬁz cﬁ sroeugiriﬁl %ne? %H Gah %g aa‘iq%lt_nl%ci Ionger'

thamgfoatls that ark nbbe»dmsej(mmagoeﬁdf@ld otfevdsemxpdsesidatie north
Qﬁggﬁéac field can be maintained | onger than foods

are-not exposed to any magnetic field or foods
exposed to the north magnetic field. The duration of
eaﬁ’fh\é o?ﬁaﬁ%%ﬁ% Qérl 3 @xﬁ@&}%r&‘éﬁe o"nfiﬁe E&Wlioh'aﬂa 1R %
bev rages, , stora
food: éWJI'PQ‘ﬁet?lQ@S @r@wf%tgg%\md@ﬁﬂs %t@ﬁﬁé@aimtenmﬁat@rﬁaﬁw example,

the teaﬁy ﬁ@gﬁés}fmsé p9eSssha 'FstﬁstBFe@fFr‘?(S.rﬁI%F' cémﬁbngwoﬁdoqou 4°C) may
condi ti ons (about 0OC 3

be Haﬁs?ay\ﬁh‘@*aeéa%s gliroprs Reéﬂtﬁ@r%we%nsc@ﬁﬂrtﬁp&ls 2@&936"@’ be 2
to 42¥ars 25C) may be 2 to 4 hours. 20 In addition, it

was found that in exanple enbodi nents the: mechani sm

of maintaining the freshness in food and beverages

I S |6 aediticn, ttheasrfedntcmbonn e&émﬁl@@r@pdmeatsethe Meckdregh 6bNS

maipfi s e BORER 7o) ot B S ERRLREAS pEti g prece

in elBoirend in atomsnerdadole@dest Be using that magnetio soudly fielfl, thérenergy state
| . . i

o L 6 808, FARE BT SAUER AL BRI Bl B L b

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 acﬁvities that cause the déc‘omposition‘ of food and beverages

can be slowed down or reduced, thereby maintaining the freshness of the food and

beverages.

Exﬁer]ments 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 exampie,
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25 any biochem cal or chem cal reactions to occur.
Thus, the rate of chem cal and biochem ca
deterioration activities that cause the deconposition
of food and beverages can be slowed down or reduced,
t hereby maintaining the freshness of the food and
beverages. 30 Experinments ere conducted to nonitor
the tenperature differences of various objects such

and "i’ﬁﬂugﬁ‘tlers'tﬁbgra'té:ﬁ iCUREeR n@ﬁ%nﬂﬁﬂi@ kd RIuRL dt&t8) HRVALAGRSH 8Rdhical

foods. Differences in he tenperature of an object
andthP&f’em§a|é§?fd'§§$jf°lrSetteﬂ‘é'a@?ﬂff’ﬂd magnetic field and the
tenperature of the object wthout exposure to a
magnetic field re observed The cgffereg{t:ein .
te Fal dis@ tpblaishaing exprimegfahiesyts o Rurrgge Lislpdl agibient
tembéf@tuﬁ@dﬂﬂ@%nce‘swlth@(ﬂlmﬂheut agj.&woa:’adcorﬂig@ tlﬁ@'ceﬁbddﬁﬁemta)f the
to liquid state

| |
presBRLGRLOT f Nerreniet BPRes i) 6 R i e et e 2 south
maglhetlceiielmwﬁ'i‘ne t@ dootzd bo;lésgnutheuﬂtﬂe devige drabbesubleotedngany

magﬁl)éﬁ;g at Iﬁrt@s g)rq?e%srg lret(leﬁ?T (’Elges de\?’\/l %ﬂgg& (fl anﬁvgﬁﬂaﬁ{al c%q%'in%%ubs?antlally
simigac toothd idegicé 60 slimovemib daiuneditin &ﬁcperlmnt r Elegeefticd eubes isi pdared

in thylz%olcépg&%% 19‘@&@&..-&&% "ﬂ(g O'PIIC@%?%S gﬂd Y W(S o‘# ﬁéflj %?c d;Flsmg 10

ose e CO
whotediedass v arpoadmately 186y e@@l) arecplagsd "sthﬁjce@@ébpm@ Ry

| exp@fﬁ%}ﬁél IrEsulith @h&rn ||nr)=|cl§d?é 34 ﬁm&%ﬁé aRO, thé S&eﬂ%\éleqsmb'éﬁﬁjre

lve- al ner substanti al simlar ‘to
eﬁeﬁtﬁ@:hee@b@@tsw edndiaroysly undgigend @hysiGal edbeentieahehanges. For

exa%gleofhe'lééecdb@@ ﬁépt'l@th@'Z@qlﬁ‘Q cé&er‘ bettm gﬁ‘éagbl%rmél%@ér a life
perinment 2, kg. of ice cubes and

per'e% eh%ﬁ hrhgng G'm"@ﬁ‘ﬁﬁ BuRgSSHEAN A BRA b‘%ﬁdrP&t"’QPl? fi i'(‘ﬁ‘?g‘hat are

" gracﬁﬁﬁ@bneﬁh@ aRd a&Bforating With HASeSpedlivNP In bdiExperiment 1 and

erl results shown. in Fi 4 jillustrate

ExoRBOtH2. TRy A e PRI bt Fetpecotifs hebiden the
coolébb@@ta@la%é@ lmtﬁéﬂeﬂwuﬁ:l tie cosler igaengithpuy Ehemknca ack negatwe
. _Gghem cal chan the ice gy bes kept
(e (RSB AFPBAE G PRI e, TRAPOG! Bs PREH BT Tay e 19w
Thetstarelafcbdgvation thr bbthZZkphdmens, 1 anddExpemmend 2 is eleout 0ldés

with an additional |oad of whole fishes that are

gradually nelting and deteriorating with tine

r eSpecesulte bhservad inthentablepé Figmsrtd demmoneiratesiaé thersonth 2,
maginléﬁc Bl SRR el et 1oRY %ﬁé}gf isﬂafét EEMElﬁr@Ibg ch ’tha}1 .

enper atures between the oxes placed in't :
gaining/ofheatifun theeenygonreent by edcadorqaesa the Wé?'tﬂf@\ﬂr‘é@sﬁlsélowed-

Wit $3adbiiSnal toad in the cooler box (for this case, the whole fishes), the éffect 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

coolér boxes that were exposed to the south magnetic field demonstrate the effect on

_ the reduction of the rate of heat fransfer 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
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(i.e. the internal anbient tenperature of the cool er
boxes placed in the device is lower). 20 The standard
devi ation for both Experinent 1 and Experinment 2 is
about '0.15. The results observed in the table of

Fi gure 14 denonstrate that the south magnetic field
is able to reduce the tota|; energy state in the
nelting ice, such that galning of heat fromthe

(| e. @Hésreg'?mbnaﬁé sBDt‘Fl fi 'efiﬁ anf a%H%?b&Pﬁ)Z'@nHawl% Q%%lthout

he addi ti onal iIn e cool er

the B%MtCe((f @rnot W@S@%@@nvwnﬁm@d)f iesprediyely.tThe devippeseddpa

fveIpEﬁeI WBLA EoHaih&rasuBRENRY SiHiaT Blha deddBBd BAYEr ik FRAd® A
i nternal anmbient tenp erature di fferences

therma?@age fnalygis E'@Hﬁgﬁ? g,gthgroewcﬁang%@)the 2heve e¥piepation on the
redicHOM 6f éettfyedatd SRS bf uarkérfw;ad@mltl@é thB@® Smadeatrepieseit

areg e ST PR LS00, Dot Y et 8 P e podth gt

fieldotied redrs dispihdt darkenreghs corgpareio tha doalbsmxt1og 113 was not
abi |.i tﬁ‘ht 0 Iegw!?rrl t he chem cal and bi ocheni cal
exppeeddp PBHTAPRRLE Séjnerate ‘addi tional heat during the

fish deconposition process Figures 15(a) and 15(b)

ar % élp?eﬁrq{%?tl:) aarngalgfoi dthgm?a? %dagt/es %‘Pfﬁe chgtegfg Q)? ﬁ}eq:'oglgr i?&%s
100emmsmmm abbve, mesq@phaﬂynifhee thearal umage:B:werQ pbtel.neé)afb@'ﬁé)d
hoqu of %g;%fétlh G.roGH EH Fo'nmem (ﬁB@f‘g 3@62 o?e%ﬂ ]19.2cubes

ng i ce CU es wt evi ce

, (repéespotgd @yﬂ@ deriker ishadrst regions)dn e coplesbxes 10@| 1@2 sm@ that more

ice gﬁ)\éb F&néiﬁé%ﬁn'sﬁh@forrﬁ When BRNEL cLPRS RrEQHb8Ed Bl the south magnetic
substantially simlar to that described earlier in

fieldFigyres1Hc)) pompated fpdthe iceeybesihal WaB Sobpeoserbie anymagnetic

© fiel BFi@RNPRAH.O0 the above explanation on the 5 reduction

of "energy 'state. Regions of darker shades in the"
thermal images represent areas of | ower

t ekl 6lis@Sgragh) esagéwdareéxd@ﬂmemaoretalm&t sﬁdivar@(ib@&ﬁﬂné& a
etic | d has, nor stin

h k o
a0a O A e SATPE SIS Pl viSs Foscidhg fiin Shkodigent of
the ﬁnep@ﬁ(ﬁd/ehm)re(ng e’Kpgﬁ&itbe sﬁ)umlrdagnlaﬁc freldjumesandthécize aardple not

oo yed I B ARy MENETREL. BBl skbfruag e

rateT @etnadtinge$ detemgeed hethe d@bteaﬁmuadhlalmess oftife ldeaamgleefover

' tlme b?Jsﬂgg |cer§aﬁ‘|g eg%gé SJ}MQJcPéH”ES %Emﬁ?fﬁgg scegi:[]?gg gncT Eﬁced on

represente
perfgt@é&mastle yiaphshhe devideds plaesdeat tmﬁ)mt@ml@‘@ne DOthediapsy The ice

san{piéat;n B %Sy 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 smatler

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 samplé 160 on the fray 162
without the device and the ice sample 164 on the tray 166 with the device, respectively.
The phdtographs were taken after 8.5 hours of keeping the ice samples 160, 164 in an
air conditioned (20°C ~ 23°C) environment. It i-s chserved that the thickness of the
remaining ice sample 164 on the tray 166 with the device is about 38.5% with respedt to
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ice cubes remained in solid formwhen the ice cubes
are exposed to the south nagnetic 15 field (Figure
15(c)) conpared to the ice cubes that were not
exposed to any magnetic field (Figure 15(d)). Figure
16 is a graph, based on experinental results, show ng
i ce thickness against durﬁtl on of an ice sarrpl e
exposed to a device according to an enbodi nent of 20

e g BEFRESF oL R PR e Bicsbirs o FRRASRERsbd- D Sk ey

162t ogtale ddidelis ebout06. 4%(\plﬂsredpetobtoahg initegiheknessfdf ededThus,

the h’lécikg?sr% olg g‘.gprer a{rr\ewgtl%ee all% lie &% &n f?l% tlja)g< qﬁmtﬁ I{éQ?qévﬁ:e is about

23% grepleethabthe rthuckmeaseof tl&ze westeining ice sa’amlpﬂé@ oarthse twﬂﬁéw@dut
theﬁ?vi 5mmthick ice beds and placed on perforated
astic trays. The device is placed at the bottom of
one of the trays. The ice 25 sanple on the tray with

h %y@?ﬁ&ﬁq kS (EXBARE %a%ﬁ’etfchi@ldsﬁﬁtrﬁe RRESdithglit Sbiler

n the tray w thout the devi ce
compgragde l@il@%@tﬁépwimﬁgr@“?%@ It is observed
that the decrease in thickness of the ice sanmpl e on
the tray with the device is smaller conpared to th

deJm@moﬂ'meph?fé%6%\@6%#689%0*.8@8V%'aﬁﬁ|eé°W%ﬁmfﬁaﬁ

mel’l'i\hd &%%en&lf]%léj]@{écﬁ Qn pSIQCLﬁhlg ld:éelﬁsﬁl&l(ch)e Qﬁﬁecileﬁéd? dhabBsifice the
S 0

a on t
ratelgl m?&t%e of e caRb? &eéiua?fg t gg ME% "EtHFPpt?ee“tié‘?a @r%y%#@%%y
periidbl\bjdtt, tfblee)&mpld; eaw fighs petit, iette | and thuBhmajpitdtiohe mehhness of

e S T S h e e BB b P

peneliabler chijeat ab a rédultics trebreductied intthatate bieméltingéfnessapbe the

addﬁ@o @e dg\nc Cglr S g%agg%lrﬁ ﬁ? ﬁ%r ggﬁ%‘% ts%{th%%iheﬂp%ﬁsﬂaﬁ% obéﬁct

Thet devick mwibeorﬁ thederrranfcb traneort mdlawda\es@ ntsfr in & eupasmaikat digplaying

. | _ .

fool 57 SR 5 g0 e A Saor e gt b BB pnd B RELER e

plagegleon tMhbey of ieehe t hi ckness of the remaining ice
sanple. 164 on the tray 166 with the device is about
23% greater that the thickness of the renmmining ice .
sarﬁbﬁilﬁe 16ds asrarhebased\pnEapeReR (Rsults; shpwing é’@f‘?@@tagﬂf °

wez&l%ﬁ’&@ h§dindt %ﬁpésgreapé‘ri%ld toh mﬂ%@@ BbrkGambRk éxpddea t(b’ éfnﬁagﬁétlcally
ting is slower aredt0|c t hat

ce ne
mteggrﬁgggah p@ga«ﬁxp Fﬁgjg ﬁérgqg@egd Y fjterfered sou magnetic fi ?elg 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 noith 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 compa-red to the
minced pork samples exposed to the south magnetic field énd 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
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10 The enbodi nent of the device described above is

able to reduce the rate of nelting of a perishable

object, in particular, ice. It should be appreC|ated

“that since the rate of nmelting of ice can be

reduced, the ice may in turn be utilised to coo

anot her  perishabl e object,;for exanple, raw fish,

sushi, etc. and t hus, maintains the freshness of
mlnEg@P(g'g Fgli‘nggg 'E}L % H%(Eo%gﬂ ot ‘fﬁe solu h ﬁ%@’é’t ?F@Nﬂ ﬁosé&rfer compared to
mmﬁ@fﬂ Pak apeles Bjabate %QO@drteﬁm rtorwsﬂnagﬁéﬂcr feedtliend romcedhpaerke
sarfpid<Bhf ar@RbildxBEsediito 'aﬁ)ﬁm‘gﬁﬂetﬂ%%e'dn't’h@tqgﬂnféngﬁ‘cet& hk&l‘gtlon (i.e.

evi ce direct Y mai ntai ning t freshness of

lowg; rRter of slepydsFtion) ef Repphable objggie f‘H@b‘ﬁ'@@'entﬁ? micep potkremples
desf;mser@ dové dbhﬁléut@ﬁ!o mamtasmh@mema@t; auauwaahé.s@%hgm Kbjkcts

g food itens ch as raw fish. i'ce
for 3 Long?fa%%'a Ghtireh eoPRatsd iorREEDIE SRIPS LR e neh@wosed to any
magtetic @6ld @ périshable dbjekts ittt areékpbbiib ehelforihSmagrefie .
based on experinental results, show ng percentage (%
wei ght | ost agai nst exposure period of mnced pork
S ar‘?liﬂeqmeﬂmpamfbftaﬂelatf\l@gdwieir safdcp tempidrﬁmfeemﬁcﬁbjétﬁtf thit are

e EodsC i SRR R BlR O I e efhtng Beket cherpica
andrtmcaemicai/\marone%apﬂm st ohfopd deterioratian) @kr&j@jmydteatly olrgerved

whécnﬁﬂgbieug@ts %ﬁa S ogtg étpé)mééﬁtrﬁr%gs;lpe%cqglbe% Fﬁgnc;gﬁ rEh goéecﬁs are
beva&aeﬁs smqirveas wme frd sqys!:@av édnit ivetishahle fwa;tsesuc!eaawfa:hl ioa and
inorkaHie niam@ témeh ok PGS te%geﬁgmg%ﬁ&g &noprb&%ssﬁ'ﬁé Sect tresults

ghetic 'S re uce ared to

in tfpﬁiner@nﬂ@raﬁfpmeé%r reslpeiesihin el therebhmAiNing iracbbier and
: hdeani%n réhﬂ] fE8kRBces M\ﬁﬁorﬁ%n BXPIHSsturkroR e TBBEE ) C

On the ot her he wat er evaporation rate

'exampmtbfﬁédrﬁOﬁwdwgocfﬁsﬁ%c@w hampanssiged Berkhe nort h

nagnetlc field is accel erated when conpared to the
the south magnetic

ork sampl es exposed t :

FaveyRi dbn b THB R BRI L b R T 6 XBRRpd fo

the aagn eiagﬂeﬁd f@mpl it [ﬁsbsmvteh ¢haR HHBE abwnte aﬂag?@of dxboswél fére
bserve the ra dration E
xRS B B ahi Tor s d R h 2 EMEE A el phite Blkagtoral
growthgs gteiater f:orabm‘ed 0 sAngieEr exposguid étk rianth n‘n'gmemdﬁqw)arh@ samples
ml rgi% r , e part.h netic el

not gg‘g&ﬁ]& ﬁocée p%ﬁ‘keﬁc ﬁéﬁ@ ?s%%%éu?e Ilgb As gelf hydpe?'gn 15 ma;ntalned qhe
bacterial cells present in the food samples may synthesize more surface protelns, 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 phamaceutical

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
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sanpl es that are not exposed to any magnetic field.
The mai ntenance. of hydration (i.e. |lower rate of
dehydration) of perishable objects, for exanple, the
m nced pork sanples 5 described above, contribute to
mai ntai ning the overall quality of the perishable
objects for a longer perigg of tine conpared to
peri shabl e objects that are not exposed to any

em H&ﬁﬂ@ﬁtb of thi: %Pé?;eﬁtr m\%?ﬁlbﬁ E%‘eeco %lrﬁ&ﬁ or bidfhg %@fr&’ﬁﬂ&%‘%ﬁ‘

he north gnetlc I el Eﬁenonenon

foo# éﬂ%@@\@éﬁ*gﬁswﬁw&aﬂy derrhighy ﬁeéﬁb@?'% fesush asiise éﬂ% segfend

.durﬁhb he ddhiyLRRRE gmenetacﬂat@g;%ant WwhiehindRaf28 e BRFVIAIIaPResent

t he case of r chemc

in fqﬁ%\%mgr& éganiilyelg%stnﬁg%thg dﬁVIF%@ L@g%@lla\darlyofgathe%tal Colliform

-coL(dlﬁWhithrﬁcﬁéétéﬁﬁthéﬁf@a@@ﬁéusﬁdgﬁﬁcieyaﬁbaeéémg pnmﬁmy frofehuman

to t
nrgd oS &R i R e oo dng SNtk S PSRE The tetat Gt mfpoen
(TVah dnalgsis pregidedlan imdicatiar of sheadpdstinfssod ShesfutimsaﬁpIéQWhe change

bol
m hF et S8 B R oA BRIl O
nitrogentdmassiet, @lteumnplefanwmm gzm)fremuiawzslmmdtslalrrmnaeltérmranon was

red {;}&%ra%bfyre &te%nggu?gto tﬂé E@?ﬁ Haldh&[c fi eniy ﬁ\rﬁd‘tgﬂ tﬁe gewce in

uces evapor I on-ra
accpfo:@ncﬁbyvnﬂtembcﬁctmentenawplpeeaent ibyexdion @(ﬁﬂoeﬂller hocrdamcth@aﬂssture

corf il ARG R e IR e Al an

bregkposed to 20 the south magnetic field, it is
observed that in the advance stages of exposure, for
exanple, 3 to 5.days for processed fish in-a chiller
envi 'Qlﬁﬂr’rgn‘ﬁ a 3Rk, P%?teé' Wrexpairelaesulty o intel bastera eaunér

agairRIRAIpRY tinfe &mb&ﬁ raﬁ?(m@ﬁjsér@olé BRpdaed tda dBeHRel bR

field and sanpl e not expo to an netic field.
e P saiTon RaITwRieAIoh BXPosehfo the
devivaClnahik @kpatidens i ﬁﬁzeﬂt"aw Salinbe sérﬁﬂds élﬁmébﬁﬁ a'88y environment
n size r ot ei
andR bt Brosdicad Bt BUPPE FAEET 1 gichaped sven gehours
ovead\ahae hesdd dids obhsveal thaisthé total bhﬁenedmuntfer the sliced raw

sairﬁgﬁ: Qf{)rgag 8)(?%\1%& Po t%n‘glgﬁcgggérgas%fs r¥ JHS fi PSE 5 %S s of h\ése?(éc:n,r?ngqnt

peci

~ On ﬂel dtheyahdriesindedbistyed tmyth’egotsﬁmacana onmtﬁr[mreases in the first 2

hou@@f&ﬁ%gﬁ%hgﬁg{ V\fgr g@%ﬁ%ﬁrﬁ@%mt?@go%bﬁg ncﬁl@%dsﬁmd #0 %Itfewg’eo At
the ¢l obfial] keuirs, it hrsidratrgbntén thecamplerriepsadi i ther davice is 100

ofu m&ewnhékmtfé@a 4P mﬁaeﬁmep@étgmoﬁt A &fnple not
ccordi ng to another diment_o resen
exppm@ﬁhqe gﬁvme 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 fo 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,
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Fromthe experinmental results in Figure 18, it was
observed that the device of the 16 enbodi ments of
the present invention is able to maintain or prolong
-the freshness of food and beverages, particularly
for highly perishable foods such as fish and seaf ood
during the early stages. Tf¢ total plate count, which
indicates the total bacteria present in food was

sucﬁ a8 Péflflgjé?'él%hl fhe LBGSe W’é@@orﬁﬁﬂ:e%fh'tﬁ@em%diﬁl@ﬂs of the present
Simlarly, for the total Colliform5 count,

ch
invnijen degsdiot FaHiEs ay Yectucly do,frarctng. B*a% MEres K ”Pﬁ'éﬁ and very
conk&Sidtt t¥ uBE biXabdrk Yand nQdAdRY WRtAoutRRsREHCIDg, was al so
significantly | ess when the device is used. The total
volatile nitrogen (TVN) analysis provides an
I NCHuetBed, me c@fncé readcordahcesith thé etibedifneotd of &mre&nt ihkiention

of .the food. sa S n
maghS P in b L Ferb TR P Ty P s p S or b
beveragss ifarexafple, bk aeptemaybeim tae fas), of Broontamenthsit iseéaged into
aréﬁﬁg oL deterioration was 10 reduced as a result of
osure to the south magnetic field. In addition,

the device in accordance with enmbodi nents of the

pr L0V I ' I

P ot prspFAEL PO o e il 6 KeBp g Kétclbrid B2y e R o
the eardy stagpsf ib!@@Igwsea@Hheﬁre@eraik@@nmrb@asawao bg peitple fprpromoting
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frorg thecgsephyiniiosiEs $rapd emihecxprppsaal r?%ulta inEigHEe! Sdforgﬁample

- slicERAAbR RN stébd i chle e/Bt 5 d:ﬂ?é%lﬂ&tb cpihglt iA tied écﬁl@ﬁcécﬁé@éges
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of SRS Pﬁé‘ﬁ‘ﬁ‘ the Frte &f *?%f&'al Fﬁi?ﬁteé g%ﬁP%%mﬁ'P%t R%%F in
expasé’oqowmagrmﬁegbuthaad_ the bacteria count in the

sliced raw sal non sanples is neasured every 2 hours

20 over a 6-hour period. It is observed that the

t otlahvilibbérfaﬁpﬂeaateﬂuﬁyt a fpersohhekilleli io @ble raatwthats almmrous variations

anpl e. exposed e iC o ' i [.St o
ancﬁo&ﬁ'ﬁg&%@ﬁ? emgy( Srrp e %hecﬁ' g%? II’RI% Ec% hg r?hé,;lﬁrl‘ EH ghzensp?emﬂc
embelirnndte mitbdutt dimiartmbdrarmtth& SblatDEISCQEDeCquﬂIB inventiea sassbroadly
desc{betdh %hé glre‘%Entzem%%Hﬁecht?Eret h‘%reﬁ?ﬁge{o ?Eﬁnsfd‘efed H%u respects to

al non ‘sa € hot exposed to the
bewwﬁﬁﬁwﬁﬁnﬂﬂﬁtGSUEBWW hours t he bacteria count |n the
sanpl e exposed to the deV|ce is 100 25 cfu/gm nore

than the initial bacteria count whereas the bacteria

count in the sanple not expose to the device is 700

cfu/ gm nore than the initial bacteria count. After 4
hours t he : '
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bacteria growh in both sanples begins to increase.
By exposing perishable objects to the device in
accordance with enbodi nents of 30 the present
i nvention, the onset of bacteria growh in the
peri shabl e object can be delayed, and as a result
t he perishabl e object remagps fresh for a | onger
period of time conpared to perishable objects not
cLRymgsed to the device. In contrast to the
——conventional nethods of nmaintaining freshness of
foodstuffs, 17 such as refrigeration, the device in
1. ACCRANRBAGE ofMrddting REp&RRASK: BBRES R mbthBd REEPROLg exposing the
i nvention does not require any electricity to
peristiaRle Bict trRiseutidragnetic fiskherepted By nagaetis infedereass e m plurality
of h@nettse outdoors and in places wthout electricity. 5
Further, the device in accordance with the
enbodi nents of the present invention . may be used in
2. conjhengkthon ad difimad ietkingal ahbeih the\detithdo BBjdt@hiprises a
f freshn%fs of QOod b verages, for exanple, .the device
cofl#5Mh 8 BeverEgR 3By o YN £NE SR HRRTUE HERINtRDS theyeshnes of the
food iteraf the Gevarh@y iterd, ®r Gothver sel y, instead of using the
device for keeping food and beverages fresh at the
early stages, the device of the present invention may
3. al sbhebmefhwdt sbtleinfedr inprdamot i whereinatbt expedurg rcomtdts anstiface

'ten@ég%gggfﬁﬁg%h r%% Lisi ng the advance stages. It can

serve mthe graph in Figure 8 and fromthe
experinmental results in Figure 18 (for exanpl e,

4. SLIARAmSRITR {sifd S QLA 1 NwheRlN he YoBhhe! oohtdRYS rate of
of storage) that 1n the advance stageg of :
bacistigbargwih gethe pefishekle obigce of bacterial growth is
greater for specinens that are exposed to the
- magnetic south field. It will be appreciated by a
5 pe?@%"@moﬁI%C'PW%dh'@ ditn { hyhergimbeorrPosiewnirelae rate of

dehgtnetion of e périshable@BRctmay be nmade to the present

invention as shown 1 n the specific 20 enbodi nents
wi t hout departing fromthe spirit or scope of the

8. I nVERtmetho@as biainadl iy cles ¢ Wik d thel&i@oRire $6fttols a rate of melting -

enbodb nt@ %re, therefore, to be considered in al
ec

mWQ%g%g feep be illustrative and not restrictive. 18
7. The method as claimed in claim 6, wherein the perishébie object compriseé 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 dufation 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.
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CLAIMS: 1. A nethod of treating a perishable object,
the met hod conpri sing exposing the perishable object
to a south magnetic field created by magnetic
interference of a plurality 5 of magnets. 2. The
method as clained in claim1, wherein the perishable
obj ect conprises a food | $n1 a beverage item or
both, and the exposure maintains the freshness of the
food item the beverage item or both. 10 3. The
method as clained in claim1, wherein the exposure

11. conftheohethad sgrdiaimed in errp@netorﬁ ckireg 1tth el Opahersimatileeplurality of

madekLSE arrdngel 1R a b ﬁraﬂ?sﬁ eré eﬁ ai.m 1, wherein

he exposure contro s ara acterial growh

on the perishabl e object. 5 The nethod as clainmed in

12. C| i@ eth¥W &S Shithddhs: aﬁf@r%séi‘r (fPau?lQﬂtté 94 Sfuﬁherr%Bﬁl Rding shielding
dehydration of the perishabl e object. Fr

a norlrPRiRiside othamagaetn claim 1, where the exposure
controls a rate of nelting of the perrshable obj ect.

thod as clained in-cla wherein the

per &Hﬁ%ﬁ% d 8B clEtpe B @’@soﬂcrl?éms 128 18: Whelsinfae magngs are
permlaﬂenmﬁghétsor sletiroaghagr ei n the nmet hod furt her

conprises utilising the ice to cool another

peri shabl e object. 9. The nmethod as clained in claim
14. 4, Anisicei for ttdatingl arpatistablecsbjesg itk d)avimsdon@nshgzp is '

chosen t C romr

Feduced S ERT B E g £ e b Rin et o sButnios the
perigidableTélieatet hod as clained in claim 4 V\her ein the

duratio [ such that

the rat 2" pﬁra[ggct er?r%%ll“ﬂg"\/ﬁ‘N%R'Ic,1 ﬂ?enca%gg%gﬂ conpared to
arrmgetétsecmthaicansoutbahagr@tlp&wr greated byl magmetis imtstrfecshcaoof the
prursi.tebmag gaano%nﬁro@ﬁe §3RE RSt chnthfing Ghe H\QEEQ&Q objB&.

pl lral it

15. The device as claimed in claim 14, wherein the perishable object comprises a
food iierrr, a beverage item, or both -and exposure maintains a freshness of the food
item, the beverage itern 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 confrols a rate of
dehydration of the perishable object.

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

me[ﬁng of the perishable object.

20. The device as claimed in claim 19, wherein the perishable object comprises ice.
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magnets are arranged in a substantially staggered
arrangenent. 5 12. The nethod as cl ained in anyone of
.clainms 1 to 11, further conprising shielding a
nort h-pol e side of the magnets. 13. The net hod as
claimed in any one of clainms 1 to 12, wherein the
magnets are pernmanent nmaggets or el ectromagnets. 10
14. A device for treating a perishable object, the
devi ce conprising: at |east one panel defining at
| east a portion of a space for containing the
21. perlihsiigyice asbflaimed in ciain 28y whereyt theedayices's Hethse @ranged for
utilidhd tHeed BEohanBIhePRdishRoIdbEaRged such that. a south
magnetic field created by magnetic interference of
the plurality of magnets extends into the space for

22. Cortrai diviRg és@a;ﬁ@ﬂhﬁ'&mﬁoﬁe‘m]cﬁ%s 1430 2Fhame@\ﬂ R @Srality of - -
claimed in cl erein 5§]r|s habl e obj ect

MM or both and
exposure maintains a freshness of the food 20 item

th be erage [ r both The dev s cl ai med
TeRSHHE S BTl o Pie Sos o simas ot o Ring, ireteng -
nmgnempamaﬁmganmf t he perishable object. 25 17. The
device as clained in claim14, wherein the exposure
controls a rate of bacterial gromh on the
24 perTihehdbliee @bj eeimed18. cHme 2%vberes thed anageetic rshisldiigmunit

ok DB YRR B 4 o s o

ineddvpanel.as clained in claim14, wherein the exposure
controls a rate of nelting of the perishabl e object.
20. The device as clainmed in claim19, wherein the

25. perfihehd@iice gpjaaimed dhpanysere jof eclaime 14940 2¢h durthey | omprising

prof8tvelAkARY dlsPodtkiielindne Haghatn the device s further
arrange or

26, The device as claimed in any one of claims 14 1o 25, where[n 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.



utilising the ice to cool another perishable object.
5 22. The device as clained in any one of clains 14
to 21, wherein the plurality of nmagnets are arranged
in a substantially staggered arrangenent. 23. The
device as clained in any one of clains 14 to 22,
further conprising a nagn?{lc shielding unit. 10 24.
The device as clained in claim23, wherein the

32. nagﬂ%t Jj&llc%héﬁélghfég it ré'ny on@ Qm&fa?ﬁ@% % W%ﬁérélﬁ R 'd@!lrge is a
pl ate di sposed at a north-pole side of the nagnets

blogipsmiising §ixPgaelSpanel . 15 25. The deV|ce as cl ai rred
in any one of clains 14 to 24, further conprising_
protective paddi ng di sposed around the magnets. 26.
The device as clainmed in any one of clainms 14 to 25,
wherein the magnets are sealed within the panels. 20
27. The device as clainmed in any one of clainms 14 to
26, wherein the nmagnets are permanent magnets or
el ectromagnets. 28. The device as clainmed in any one
of clains 14 to 27, wherein the device is a six 25°
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 30 plate. 31. The device
as claimed in any one of clainms 14 to 27, wherein the
device is a five -sided container. 21 32. The device
as clainmed in any one of clains 14 to 27, wherein the
device is a block conprising six panels. 5



