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Combined Effect of Far Infrared Heating on the Quality of
Vegetable Oil During Superheated Steam Treatment
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Changes in the quality of soybean oil heated using super-
heated steam (SHS) combined with far infrared heating
(FIH) were compared to those of oil heated using SHS
only. Oil quality was measured with respect to acid value
(AV), peroxide value (POV) and viscosity. For the SHS
treatment, oil was heated at two temperatures (180°C and
230°C). For the combined treatment of SHS with FIH (SHS
+ FIH), oil temperature was 180°C and the surface temper-
ature of the FIH ceramic heater was 230°C.

Changes in oil heated by SHS+FIH were similar to
those in the SHS-only treatment. All quality values of
SHS+FIH oil were between those of the 180°C SHS-only
treatment and the 230°C SHS-only treatment. The results
indicate that FIH heating combined with SHS does not
significantly affect oil quality compared to SHS-only
heating, although the treatment temperatures of both
methods influenced oil quality.

(Received Nov. 10, 2006 ; Accepted Apr. 24, 2007)

Keywords : superheated steam, far infrared heating, oxida-
tion, soy bean oil

F—T— N OBEBUKES, mARAMRINE, b, KEH

IMTEROMETIETE, FER» SBFICES LTl
BTZ < OMBIERIEEITS. MEGRIEE, 220 T %V
F—IHE LB O SEZEEMES 120, #hiEa x PR,
CWEICK X BT A EERL T o2 A TH D, BT,
BIDVRPHIICO DR TH R, <A 7 vy, ERIE
KEBLEEPFHENT WS, FoliTld, HLVAYEE L
T IH LBEBUKZELOFIHEN S LIt -7, g, @
BUKAERS, WA KERKROEELEAL &, i3 m
WS EH SN TR O, BRI AOF I
EE->TWA.

T739-8528 LGSR UL G TTHEL 1-4-4
§ gk (Corresponding author), tomone@belle.shiga-med.ac.jp,
HEERREE D TR 2 v 5 — (B

Nippon Shokuhin Kagaku Kogaku Kaishi Vol. 54, No. 7, 347~350 (2007) (#f7%/ — b 347

WEUKFEG T, BT L ok#ELE, S owihELl
OEEITE L - EEBIHS SRRk TH D, BEELIT
DIRET, YEEREZFS IKRROMEEE LTV,
—F, BEEIREL L ORET, WHEYEERS S0,
WS E 0T 2EESAE LToWmE bIERL TV
. Fl, BEUKEKEHRE, INTKS T ORISR
TWa 7, WRFIRETYEE A TE 20 EE bo.
BBUKARKDEBEHE R, £ OMEFICL > TGS h
TWVWABY™D 28, @BEUKARSITE » TS N B0 N8
(MO Z it > VTl SN HRERDE L, TDEEA
CIHRIEEICRIT 2 b D TH RO, 2 I TEHEE O3,
BEVKZRL A O 7BV 3 O 2 Y o SR ZE kI
BALTHEILTB Y, ZEXRhThEisnigsE®isD,
L i3 bis <, KEE & BFARMAEIT>Th IR EAL
ZEALLIE WS EEZBS i L1210,

—HT, BEUKEGUIRZ, T xVFE—ZRIEL H—
BsHEE L Wis &, FERITH L TRER LIS nids o
BOMER D 5. £ TEHEE S, T O A ik
T 58 L WEBUKASRIAER E LT, @R L
T INBVLE AR R L, £ OmBdEiIc > W THE L
f'V. T OIMBLERE R, EIRVMRIC & O BUHEBOEE D
RS N5 10, WBUKERKOEE LEREEKS TS
EDTELREL2DON, BROMENDOEEIRBRGIT
b5, AR TE, KEmZEHTHY, ERARZE D
L 7o BUKZEKULER T OPEIRZE LIc D W T, mBEUKZES
LR DA & R L 72,

1. EEBAHE

(1) BWRUKZERKEREE

Fig. | [3EREEOBIEK b 5. FhatE E, KEX
FEHEE, IKFERSUNBGER, WUEE, #ksy v o, BHEwIC X
DR S LTV B, BIRKZESE, IKEKIEAETN TEEL
IR DFAL, IKZEKIMETN TERC X FnEsh
TEOREDOBRBAKEL L35, BEKERZORE (FiE)
LR, KRS & KRS ICRE S 1
E——ick->CHlflaN g, WEEF, —i4150mm O
VHETH B, WHEED FEEC, ERAINED 72b i
53w/ kb—%—HTE500 (122mmX60mm, HAE —
g —(FR) %%iE L7,

(2) FEBaalkls Lok

HEOAGHE, YT AR o F Ve () L0
BEA L7, Ko (50101g) 245 R v+ — L (X857
mm) 1T X, BWEUKZESHEIET 180°C, 230°C THLE L
St (LU B (180°C) Ky (230°C) E7Rd.) KU
BUKZESL 180°C IS ARAMEINZL 230°C 2 BFH L 75 (L
N, PEHBEERT.) T, 30, 60, 180 A REIMNELL 7. iEER
KELDFEIL, 1.0m/s & L. iR THENL, AT
oM (AV), BE(LYIM (POV), KLEE, EIHARIE L
fo. AV, POV, tEEEORIEME 3, THE HEERZETRL



348 HA R TR

HBo4k HBT1H

2007 £ 7 H (3)

Fig. 1
(1) Boiler, (2) Super heater, (3) Flow meter of water, (4)
Test chamber, (5) Ceramic heater, (6) Thermocouples,
(7) Personal computer, (8) Water tank, (9) Condenser,
(10) Glass pan.

Schematic diagram of the experimental apparatus
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Fig. 2 Change in the acid value of soybean oil during
treating in superheated steam and in that
combined with far infrared heating

mean=*=S.D. n=3

< superheated steam 180°C ; [] superheated steam 230°C ;

/\ superheated steam 180°C + ceramic heater 230°C.
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Fig. 3 Change in peroxide value of soybean oil during
treating in superheated steam and in that com-
bined with far infrared heating

mean®tS.D. n=3
<> superheated steam 180°C ; [] superheated steam 230°C ;
/\ superheated steam 180°C +ceramic heater 230°C.
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45 Table 1 The color values of fresh soybean oil and

the oils heated for 180 minutes
? 40 the experimental conditions L* a* b*
& .5 unheated 28.62  —3.76  5.77
2 ) ] superheated steam 180°C 29.02 —3.91 7.23
§ e § S superheated steam 230°C 30.45 —3.87 5.50
g 30 superheated steam 180°C 8.8
+ceramic heater 230°C 28.85 —3.51 5.82
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Fig. 4 Change in viscosity of soybean oil during treat-
ing in superheated steam and in that combined
with far infrared heating

mean*=S.D. n=3
< superheated steam 180°C ; [ ] superheated steam 230°C ;
/\ superheated steam 180°C +ceramic heater 230°C.
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