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Effect of magnetic field on food freezing

Keiji Murata, Taichi Okumura, Koichi Araga Yasunori Kobori

This paper presents an experimental investigation on effects of magnetic field on food freezing process. Although

purpose of food freezing is to suppress the deterioration of food, freezing breaks food tissue down, and some nutrient

and delicious element flow out after thawing. Recently, a few of refrigeration equipments with electric and magnetic

fields have attracted attention from food production companies and mass media. Water and tuna were freezed in

magnetic field (100kH, 1.3mT). Freezing curve was examined and tuna tissue was observed by optical microscope. The

influence of the magnetic field was not able to be found in the tissue observation and the freezing curve.

Keyword  Food freezing, Magnetic field, Freezing curve, Optical microscope

1. BL®IC

BEREEET 5 BN, KR L Y ERSILORR
Tdh2LZERIE, BEIL, MEYOFESHEOTEM M2
AT ETHEH. LIL, BERITEE, K&k, GHTS
B TP L OKERPITH T 5. COEROFME
2D KOMELD TA-ERORELILORRE 2 5. K
ERAERE, MIRL R EE T A LAIRLAER D SRS 2 BT
B EOBMBHREOM, ¥ Vs BOBM - Ak &
25725630 HICHEOBEL, MEOERICKESRE
AEGERt (FUy7) L LTHRBEES 2. —FT
BB L 720K SR AR R I B S L RAE L, R
TIIH 2 KA S A%, SBIBEE TR 2 KR RO &
NAHZEPMON TS, KEREI/N ST ITHFEITHES
BERORBEHO PN DS, TRETERFEEIC L
> TKFER 2 WAL LEEZHH T 27200 Thhh &
NTE7- BEE %) BBV B HEE OB
D TEE L BRI 5720 \BEDERE ICHEL
TIE 5 PN VK RBEDTER TR TH 5 2.

HERARF TERFEIFR BEV AT L2 TER
HERRFIESFEMFR HUIBEEI AT LT

2Ey

BE, BBZEINT A2 L TBAHLHERTE, 2
CESORELEMZAILEDNTEL LV LEEE
FHRENFEIE 2 oTW5E. LELEYFS, K5
37 FOREREETICEE AR (0.5mT, S0Hz) *
BNl CZEOMREEFARSZDLDOD, FREBFZLEZORE
AT AR RIIHR T E D o7z, T2, ES O, HE
FAREICBIT G OEEII OV TERM IR L, BEK
HETOBEHBE IR L ) EEE2 X505, HEORIRE
BESLETHLERELTVA.

ZFEO L, ARERKICRIZTESIREOFEIIDOWTHE
WERL, &0 dx TEKE 100kHz FED LB % F
MUTKEBADOHESERY KA., T2 TIE, FEMR
DHBERLHFEMEIC L 2AABELToER IOV
THET 5.

2. ZREBHSJUERFZE
EBRZEEOMELZR 1 IIRT. COEBIE, EXFTAFR
VRQ, BEEEY V7 Q), BRAOQ), EBF v v —@),
TorVaA=Y=Q, BHREI VO, FHAKO, &
ERGHROL EPOLBRENTVE, BER Y NODEH
HARBHRERSY v 7 QOBEEZENIINTY) ¥ 7 LT
20CHREVRRERZED, ThEBHEEL L TERT



¥ UN—@HEEH LY. F¥ U N—HIRBEZTAD
MAX BRSNSV TOTHIET 2 LICL ) —EREICRE
L., Av7ozAFER (910mmx 13mm) (28] TH
BREDE L, cheF7ovsEoroy 2 RICEIT -
FHEORICEDRAALE. Fv - EFTEREICEHIE,
FREABVESGREIANVOORLICNET L L) ICT
JuyETay 7% AL VAICKREL, RESTFT ¥ -
NEFSTIREIC% 5 ETHEAI L2, i B OGEIZ, F
Y UN—HOFEHEKTA N2) 277 Q% HAWVWTTH
PORBOEEICREMITEHEE L.
AEOBREREIZ, ABOFLIC CABREN (¢0.5mm)
EAL, KE&LY Smm ONETITo72. BEEREIA
V®IF, FHMEESOmm DALY = — W34 SR 5 E
NF-dDT, a4 NVDEKIZ20HH0VIF40 & L, Bk
1% 50~200 kHz, BERFEEL 1.3mT Th 5. BEE, R
HEBENEMETATIA AL THEEMETHEL, &
HAl - WHE - BHAY - EHELOMABT B L.

3. EBRBRBIUEER

2 (2)B & )T HEAEMARICEET 2 EBRERO—HFIT,
ftEhEF v N NIRE T,, B X ARIRE T, e
BEETHD. QBEHLEML 2WiEE, ARNEEIIY
10CETHIENEE, —SCTHEFTABICERLTY
5. TNIARROBEHRELHRE SN - O8E R T
TROOTHALEZLNS., TDk, BRADHEEN
ELICONTHES VM S NEE AR IETT 5

2 O T ] 1 T 1 T
Without magnetic field

Tf:Temperature of fish

10

Ta:Temperature inside chamber

T [degC]

L 1 L L 1 1
0 500 1000 1500 2000 2500 3000 3500
t [sec]

(a) Without magnetic field

==F
1 |
CEEL L\
o || EE
—1
6 gooo _0 @ @
Sooaf
CEEC
1. N2gas tank 5. Date recoder 9.Fan
2.LN2 tank 6. Solenoid coil 10. Insulator

3. Solenoid valve
4. Experiment chamber

7. Test piece
8. Temperature controller

Fig.1. Experimental apparatus
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Fig2. Freezing curve inside fish
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Fig3. Photographs of tuna issue



