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Study on the temperature-raising characteristics of
oil during microwave heating
QI Li-na,LU Qing—qing, CHENG Yu-dong",JIN Yin—zhe"
(College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The change of temperature in oil and frozen oil during microwave reheating was determined by
microwave workstation. The effects of different freezing conditions on temperature changing of oil and frozen oil
during microwave reheating were investigated. Results showed that there were differences between heating
characteristics of 6 kinds of oil,heating rate of the sunflower oil was higher since it contained more unsaturated
fatty acid,but the peanut oil was on the contrary. Frozen for 1 day under —20°C,reheating curves of the 6 kinds
of oil were all presented the “S” pattern, but the heating rate of peanut oil was lowest, because its freezing
point was the highest, which means it need more time to reach 0°C. The soybean oil was stored at —20°C and
-30°C respectively for a month,and reheated regularly,finally found the lower frozen temperature the smaller
impact on the temperature change of oil after microwave heating,when under the same freezing temperature,
impact decreased with freezing time increased.
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Fig.1 Temperature-raising characteristics of oil at microwave

power of 500W
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Table 1

Regression result of temperature—raising curves of oil

at microwave power of S00W

UGS PSSR
K y=0.57x+21.13 (R*=0.9994)
TR 2 y=0.59x+21.06 (R=0.9987)
AeA y=0.51x+21.15 (R>=0.9991)
WA y=0.55x+17.00 (R?=0.9977)
SR y=0.58x+23.50 (R>=0.9980)
ZEAEHFF y=0.61x+22.58 (R?=0.9996)
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Table 2 The fatty acid content of 6 kinds of oil

NEWEIR  SEACKFH KGO Tk ERTH 4643 SR

IR 269 259 299 444 465 619
P 602 507 536 361 319 185
FEATR 6.3 1.1 134 8 109 43
fif G TR 53 5.2 1.6 32 36 1.9
1EETR 0.3 06 05 09 1.6 09

g R 0.7 0.4 0 0.3 3 0.2
ZPumm 0.1 0 0 0.1 0 0
VBRI 0 61 05 6.1 0 75
ZlmEm 0.2 0 04 08 1 2.1
TR 0 0 0 0.1 0 0.1
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Table 3 The dielectric constant and dielectric loss of oil under

25%C at 2450MHz

BRI &' g
A6 2.71 0.32
SR 2.49 0.28
KT 272 0.34

K 2.55 0.30

ZEAEHT I 2.52 0.29
W F 2.51 0.29

B TK 78.20 10.30

TR 24h 6 PR A i, B H 2R 0 (S00W)D 53 HU i) 4 2
28 )7 =AY Be - 0~80s B B yth AR IF 4R 38 %1 T, (e i)
T 39 AL X581 80~120s 1 BE i A A TV, 39 i 1
SR 5 120s S5 IR 10 FE R P A S e . IX R [
Sy, WINERL EL B B, s IS S V2R UK PR BR 285 17 ikt I R K 6] 4k
PEBE 3% L PR AT, W b, DRtk TR AR 1 s T A Y
Bl AR T i KA G, WK DY R AR R, THIRL IR B
BT BEAE R 1 BT, S EUK S RN B ¥4 R W ek
A, B WO URE 55, SR AR T B B B i R T
JEAXGT Ul o 6Fh AR 4 1l £E AL ek B v 31X 0°C BT
FF T AN [R] 5 50 DRT S 44 ik AH (7] B T8, 6 0 AL 420 ¥l 1) 145 &
FRPEANA], 22451 H 6 ORI 420 v 1) 5 (35 550N 21 15 0°C F
JHIS TR o A8 A e ] oy, =PGR3, F1k0°C
FH I S, 11T SR e 258 vl 2 [ s e A1, AE sk &2 A
FIX0°CH B 55

1200 S
100 | —— kIl

g0 | —— ekl
_ —— S AEH
o 0T ——ukuh
Q 40 | —<— A
ZE 20
0_
D0 F oo
-40

0 50 100 150 200 250 300
IR T
B2 ARl (-20°0) s S 3vRs
Fig.2 Microwave reheating characteristics of frozen oil (=20°C)
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Table 4  Freezing point of oil and the time to heating up from

-20°C to 0°C

& A I 1 O —20°CEIE0°CHT ] (s)
e 10~15 110
ZEAe <-10 100
T KR ZE <-10 91
KM <-8 85
PR 2~13 79
SEHF I <-10 67
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Fig.3 Microwave heating characteristic of soybean oil frozen for

several days under —20°C
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Fig.4 Hardness of soybean oil after frozen for several days
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Fig.5 Microwave heating characteristic of soybean oil frozen for

several days under -30°C
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