KOREAN J. FOOD SCI. TECHNOL. Vol. 35, No. 4, pp. 648~652 (2003)

o=
=cl

=
—

i

KOREAN JOURNAL OF

GEAZ O

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

&

AT

==

i

AFo} - o]7]9*
st AEgets)

The Identification of Blended Sesame Oils by Electronic Nose

Jung-Ah Shin and Ki-Teak Lee*
Department of Food Science and Technology, Chungnam National University

Precise and rapid method out for distinguishing blended sesame oils through the electronic nose analysis was
developed. Sesame oil was blended with corn oil at the ratio of 95:5, 90: 10, and 80 :20 (w/w), respectively.
Samples were then analyzed by gas chromatography, SPME-GC/MS, and the electronic nose composed of 12
different metal oxide sensors. Sensitivities (delta R ,/R,) of sensors from electronic nose were analyzed by
principal component analysis (PCA). Proportion of the first principal component was 98.76%.
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< o] &8t AIR(100 mg)E screw cap] Z¥l A& 3o
olelsel] =<1 6% H,S0, 3mLet AFHS 93 WEusEE
=2 Yitoll =<1 heptadecanoic acid(17:0, internal stan-
dard) 50 uLE A3t F 2087 e B0 950 o]
T EEER W4T o A 2mLe Hrleted s
ok Ao WSt Fo B & AEFw FHsk £
sodium sulfate column®. 2 FE-& A3} ©]2 1mL GC
vialell &4 WA methyl esterE 712 AZnETHRE B
A&t olw) AFEE 717]% flame-ionization detector”} &
ZFl Hewlett-Packard 6890 series gas chromatography
(Hewlett-Packard, USA)Z A5 injector’} & o] A8
1uLE Fdsidel AMe" 2 Fused silica supelco
wax™-10  capillary column(60 mX0.25 mm  id.X0.25 um
film thickness, Supelco, USA)0IStE AHe-8 AP L= A

& 100°CoiA SEZF 418 3 220°C7HA) 4°C/ming) B &2
=2 T 220°CelA 2087 FRAIAALE o7 )Ae dFol

2. constant flow mode® 1 mL/min 4392 total gas
flow rate™ 32.1 mL/min T} Injector®} ZA&7] &5 2tz
250°CS}F 260°CelSint. 7+ A A= 2000 Statistical
Analysis System A:ZE9]o(SAS Institute Inc., USA)S ©] &
3ted 95% AlEF -7+l A Duncan’s Multiple Range Test
(DMRDE 7} 28 {Fo4& 4559

SPME-GC/MS Analysis

E4717)%= Saturn 2000 GC/MS(Varian, USAYE AH2-519)
o Al A8E AP HP-5 capillary column(cross
linked 5% PHME siloxane, 30 mX<0.32mm id.X0.25um
film thickness, Hewlett-Packard, USA)°Ilth H¥ &£x=&
35°CoNA 5HEZE FAl B 60°C7HA] 4°C/ming] H-&E, 140°C
74A 2°C/min®] VI&2, 220°C7FA] 4°C/mine} H1&2, thA
260°C7FA = 15°C/ming] H]&Z 260°C7HA] Z7MA 7w 1
Swol| A 487 FAAAT. Injector =5 260°COIQ T ©
£71A = dEoIUT. MSNA  ionization sources™ electron
jonization(El mode)Z 32 70evolth. MS¢] trap, mani-
fold, transfer line 2%+ Z+7} 200, 50, 180°CE AA 3P
o 7159 ¢714E 2HS SPME(solid phase microextrac-
tion) method'"E B85}, o|uf AMS-¥ fiberi= divinylben-
zene(DVB)/carboxen(CAR)/polydimethylsiloxane(PDMS)©} =
g 82 AL o83t FiberZ &2 EF & injectoro] 5E
7F A AAA FRe] AY S THelnE sl A=r)
ETfe Atk A8 IR 5¢9 AEE 25mL
vialol ¥ & septum3} hole cap ©]-&3led =H F 50°C
A 3087 vtadlEELE o] &, - 3] WA EFZS
headspace=FE >3 st GCMS 428 A& mass
spectrume GC/MS®| AZEHZ Was WILEY library
(Registry of mass spectral data, 6th edition, USA)9} NIST
library(Mass spectral search program, version 4.5, USA)E
A o] &3S, B olw] R Apde) vjwEel &
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Metal oxide sensor2 TME TXIZN o8t S |IliEEN

3 oY 2o o]8¥ HAE+E o-FOX 3000 Electronic
Nose System(Alpha M.O.S. France)2. 2 AlAEL 127]2
metal oxide sensor(MOS), & SY/LG, SY/G, SY/AA, SY/

Gh, SY/gCTl, SY/gCT, T30/1, P10/1, P10/2, P40/1, T70/2,

PA2E FAEe] gtk BEAZAL dryhumid aire] H]&o)
20%7} HEE LLE 36°C, ¥ES 5psi, air TES 150

mL/min© & air conditioning unitS &3l AgepHct &
717382 20mL vialel AlE 5g& FiA 77 ewtEo R
incubation AJ7H 304, &5 50°C, B 500 pmo=2 3}
& headspace= B 3 EF3th 71X A& FIIAEE 25
mL2] volumeZ 55°C FAI=E A1) HslA 0.5 mL/sec
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Table 1. Fatty acid composition (mole %) of sesame oil mixed with different contents of corn oil

Fatty acid composition®

Sample -
Cl16:0 C18:0 C18:2 C18:3 C20:0
Se”100% 8.7+0.64° 5.47£006° 41.4+046" 44.0+0.29° 0.3+0.009 0.1£0.07*
Se95%+ Co”5% 7.8+£0.04° 48+0.14" 4124093 45.8+1.08 0.3+£0.04° 0.04£0.02*
Se90%-+ Col0% 74+ 1.64° 40+098 410+2.14 4724053 0.3£0.02° 0.01£0.02°
Se80%+ Co20% 7.4%0.74° 42+0.03° 41.2+0.02° 46.8+£0.73° 03%0.01° 0.03+£0.01®
Co100% 114+0.57* 1.3+0.29° 32.5+0.50 53.5+1.34° 1.2+0.05* 0.11£0.03°

DSe: Sesame oil.
?Co: Corn oil.
Mean +S.D. Based on duplication.

“*“Means with the same lettered superscripts in column are not significantly different at 0.05 level by Duncan’s multiple range test.
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Fig. 1. GC/MS chromatogram of volatile compounds from
sesame oil and blended sesame oils.
A: sesame 0il 100%, B: sesame 0il 80% + corn o0il 20%, C: corn oil
100%.
*: Volatile compounds from fiber (DVB/CAR/PDMS) or column
materials.
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Table 2. Volatile compounds from sesame oil and blended sesame oils using SPME-GC/MS
Sesame oil Corn oil
l;aak Volatile compounds Peak .
0. Se100%  Co5% Co10% Co20% No. Volatile compounds Co 100%
1 4-methylthiazole 534 467 591 467 1 2-Pentanone, 4-hydroxy-4-methyl 246
2 2-Furanmethanol 2,749 2,809 3,953 3,143 2 Heptan‘e, 3-methyl 2,145
3 [Hpymole-caboxaldehyde, 35y 3444 4000 3665 3 Pentane, 2,34-trimethyl 7
1-methyl
4 1,2,5-trimethylpyrrole 3,311 2,860 3,893 3,232 4 7-Tetradecene 67
5  Pyrazine, ethyl 1,481 1,345 1,869 1,448 5 Hexyl octyl ether 76
6  2,4-Dimethyl, delta-2-thiazole 1,370 1,262 1,827 1,397 6  Docosane 73
7  Pyrazine, 2-ethyl-6-methyl 2,263 2,437 2,999 2,404 7  Hexanoic acid 89
8  Pyrazine, 2-ethyl-5-methyl 1,418 1,479 1,467 1,553 8  Heptane, 2,4-dimethyl 164
9  Pyrazine, trimethyl 2,096 2,110 3,150 2,198 9  Pentane, 3-ethyl-2,2-dimethyl 101
10  Pyrazine, 2-ethyl-3-methyl 1,621 1,576 1,946 1,644
11 Acetyl pyrazine 1,742 1,680 2,082 1,609
12 Pyrazine, 3-ethyl-2,5-dimethyl 3,951 3,988 4,626 3,431
13 Phenol, 2-methoxy 8,259 8,342 9,593 7,254
14  Pyrazine,(1-methyethenyl) 1,457 1,498 1,721 1,346
15 2-Propyl-4-methylthiazole 607 633 701 548
16 Pyrazine, 2,3-diethyl-5-methyl 410 409 451 323
17  Pyrazine, 3,5-diethyl-2-methyl 342 400 425 292
18  Phenol, 4-ethyl-2-methoxy 159 174 224 127
19 2-methoxy-4-vinylphenol 1,056 1,171 1,252 792
20 24-Dimethoxy phenol 259 265 305 179
Total 38,656 38,349 48,065 37,052 3,033
Unit: total ion counts X 10°.
micro-balance(QCM) S°| °|&H3 ok 2 HA¥ &84
§§ 0o . AXE MOS typel = Algte] A=A} o] & F3ohs E4,
s a8z ARNAE 93 Y WEEA BEEGN0,)0 % T
g ool o] Sick. o] el Al 71717h AFHR A Akt
5 ‘ i tiol AAE sloloh 410R} SEH, ol
- A B 3 stz 894 24 Bol EAlsw 4]
g8 Amme] Aol Ztadtt o AMe AeEE S A
8 ool ZHAe) ¢ BAstE Rolth CPE WEOR THY F
= o] 7vAS F3 wjdsted 1 Atelo] FAVL ehe ¥
S -0.040] Zpolymer film)C. 2 W] of o] ¥u THlo] MRS
8 B hst BafepEal AAEggel ol A7)
I 1 ! ! ! I L I ; Arce wWzlE A&Fch QCMQ_ s ergHoegm Iy
-04 -03 -02 -0t 0.0 0.1 02 0.3 0.4

First principal component score (98.76%)

Fig. 2. Principal component analysis(PCA) plot from the
electronic nose on sesame oil and blended sesame oils.
B sesame oil 100%, A: sesame 0il 95%-+corn oil 5%, [1: sesame
0il 90%-+corn oil 10%, 2\ : sesame oil 80%+corn oil 20%.
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Table 3. Response of each sensor by the electronic nose on sesame oil with different contents of corn oil

Response of each sensor'?

Sensor model
Co 5% Co 10% Co 20% Se 100%
SY/LG - 0.719742° 0.717382° 0.714628" 0.749505*
SY/G -0.86172° -0.81943° -0.73384* -0.96894°¢
SY/AA -1.49056" -1.44063® -1.33507* -1.7314°
SY/Gh -0.4974° -047348° -0.42249* -0.56361°¢
SY/gCT1 -0.50716° -0.48642° -0.43486° -0.57817¢
SY/gCT -0.41293° -0.3991° -0.36322* -0.46742¢
T30/1 0.552835° 0.552245° 0.532006° 0.61505*
P10/1 0.389088" 0.384506° 0.349063° 0.454096*
P10/2 0.342529° 0.34125° 0.331677° 0.375203°
P40/1 0.334339° 0.33052° 0.30213° 0.39121%
T70/2 0.565148° 0.564937° 0.541879° 0.629185*
PA2 0.743141° 0.743821° 0.734404° 0.786218*

DResponse of each sensor is expressed by delta R_/R_. R is resistance values of the sensors.

gas’  air

2*°Means within the same row with different superscripts are significantly different at p<0.05 by MANOVA.
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