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Abstract

The prediction of the heated rapeseed oil was investigated by using electronic nose. Volatile components
from these products were predicted by six metal oxide sensors. Principal component analysis showed the
differences between non heated rapeseed oil and heated one. The first principal component score was
reduced from +0.784 score to -0.326 score in rapeseed oil as the heating time. As heating temperature
increased, the ratio of resistance decreased, indicating that rancidity of rapeseed oil increased at high
heating temperature. As an alternative, electronic nose based on GC with SAW sensor was used for pre-
diction of heated oil. High resolution olfactory imaging, called VaporPrint™, was shown to be particu-
larly useful for evaluating oil quality in its entirety. The result of electronic nose showed significant
changes in volatile profiles from rapeseed oil. Also, the numbers and areas of peak increased as high heating
time and temperature. Analysis using electronic nose with pattern recognition was rapid and simple. And this
technique could be an efficient method to predict shelf-life and evaluate quality in food.
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Table 1. Metal oxide sensors in the electronic nose

Sensor No. Sensor model Specification
1 TGS826 Amine compound
2 1084CT/24 Hydrogen sulfide
3 TGS842 Methane
4 TGS2620 Solvent vapors(Alcohol)
5 TGS2610 Combustible gas
6 TGS2600 Air contaminant

A &gk U] 5719 MM Figaro(Tokyo, Japan)
oA FYBIAAL, 7 AMES] B Table 13 7
o} AB9] L Bzl Y8 FE5xA02 A8
o] &2 05g FENIE 5%, FE2EE
FAAIZEE 12022 A3k AA7E AR
SAle] BY A Aatsg A EE SAT
Apaie] A wlgglo]l 7HY wts W] Azte R
gatleh. Axpate] Aangghe A
3k Rainell et A HEd 4o At
R, )2l ¥, & R /R, Z T}

8as gas

A%

Ratio of resistance = R /R .

tE

GC-SAWE HiEe=2 =
) A Aw;, Sael T 249 A0
2 Abgalel BHsTh FEABAMAY GO

% ol
A
5

141%@01 A ARAAE o] AEE FAYsITH
GC/SAWE rlg oz 3t HAxRFAA| 24 (Z-Nose
4100, Electronic Sensor Technol, Newbury park,

CA, USA)E Fig. 13} #o] =] . 2x==%
Aol os) e vt FuHe JrE] F
=A%} Axje] dEHo| BAEZo] dolr w3}

A /q

= AF54+E 23 ovkStaples, 1998). ©] AEFE
dlolel2 ste] A48Tt

AlZE+= 05g% headspace vial (20mL : Supelco,
Bellefonte, PA, USA)°] ¥ EH|ZE 07 FEE o
7l septa (PTFE/silicone septa, Supelco)el ©-2 +,

GC/SAW vapor measurement system

Open Heated Temperature SAW
Sample . )
tubular vapor — reconcentrator | programmed —— integrating
desorber sampler P GC column Detector

Fig. 1. Electronic nose based on GC with SAW sensor for vapor analyzer system.
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Fig. 2. Principal component analysis of ratio of resistance
by the electronic nose with metal oxide sensor to volatile
compounds of rapeseed oil heated at 190°C (a) and 220
°C(b).
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Fig. 3. Two types of chromatogram are produced by
electronic nose based on GC with SAW sensor. Derivative
chromatogram: top, frequency chromatogram: bottom.
Frequency value of each retention time(sec) was shown
in side table. Number means series of peak of gas
chromatogram.
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Table 2. The relationship between retention time and
frequency amount of the heated (220°C) rapeseed oil at
various heating time. It was analyzed by electronic nose
based on GC with SAW sensor.

Retention Frequency(hertz)
time(sec) 0* 3 6 9 15 24
2.2 257 246 215 229 278 272
475 - - 757 1297 623 1332
5.1 - 262 683 1414 946 1784
7.6 - 478 2061 3854 3325 4739
8.75 - 259 2559 5330 1746 5365
9.75 - - 400 1253 665 1475
10.85 165 236 2032 5399 2346 5825
13.1 - 300 202 344 322 389
14.85 270 578 2031 4343 1811 2017
16.30 - 515 1648 2856 1611 3034
17.55 - - 744 1845 734 1807

* [t means heating time(hr).
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Fig. 4. Derivative patterns of rapeseed oil heated at 160°C using electronic nose based on GC with SAW sensor and
VaporPrints™ image program.
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Fig. 5. Derivative patterns of rapeseed oil heated at 220°C using electronic nose based on GC with SAW sensor and
VaporPrints™ image program.
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Fig. 6. Frequency patterns of rapeseed oil heated at 160°C using electronic nose based on GC with SAW sensor and
VaporPrints™ image program.
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Fig. 7. Frequency patterns of rapeseed oil heated at 220°C using electronic nose based on GC with SAW sensor and

VaporPrints™ image program.
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