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Discrimination of Sesame Oils from Imported Seeds and
Their Blended Ones Using Electronic-Nose System

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

Electronic-nose system was used to discriminate commercial sesame oils (A-F) extracted from imported seeds.

Response (delta R

gas

/R,;) of sensors gained from electronic nose was analyzed by principal component analysis

(PCA). Flavor pattern of sesame oil A was similar to those of sesame oils B, C, and D. Sesame oils blended with
corn oil at the ratio of 95:5, 90:10 and 80:20% (sesame oil/corn oil, w/w) could be discriminated from each

genuine sesame oil.
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Fig. 1. Principal component analysis plot of the obtained
response from the electronic-nose on 6 different brands of
commercial sesame oils.

o] AAwitt AL 4 Sl L GRS = AA SY
Fd7 P, TRHEY A f3o= A o 7] o
WL 98t zF AXME & P10/1, P1022, SY/AA, SY/gCT Al
MEL HIFA SRS, PA2, T30/1, SY/eCTAMES §7)
SulEL R, SY/G AMe drvelet & sRES, T
2 AME AES)9 T HEES AXg) ol AME 7
SER SEvER EEEVIEY IrdEe dig To&
(proportion) S TR vl T3, vluHE 2EZHY euclidean
distance(group distance)& 3t 153kl ARFEE H|wst
Ak Fig. 1 AlFAA F5EHL Ade 671N F715(A, B,
C, D, E, F) 7dgS Ao FHREY(PCA) plote]th 3F
FEE % AFEE # 719EL2 98.15%C1H L A2FA
B Y 71 &S 149%0Ith webs] Al1FAE gkl 3]
Hedo] ol AA FEFE vFE & F AMen, Fo| 77
< Hr} golslA 7] Yskd A2 4% 4] intervats 0.005
2 33tk E=3h PCAY AAAHQ FEAEE AWk dis
crimination index® 90% XolW, 7+ 1FHE FHES ¢ F
Atk ol Wt A, B, C9F D Akl 715, E Ak 2718, 2
213 F AR 715 0& ) g2 2 & F UATHFig
). oI5 e/lAF 715 F 53] F AL 371834 CoF AAF 371
Zo] 7P2 2 o] zlo]lE BT § PCAONA LE7H]
cuclidean distance’} 28 F4E gke] FwHo] ] HEFS
ERdth AR o FEE A B, C, DAY Z7]E Alelo
Az B CAY A71E2749) euclidean distance’} TS A|Z 7R
oh 2R 0.000299] g Eth wER BAE oA AlE
% BSIC AF 7189 & Aol 7PE =it A-De] 4iAE
7183 B9 FALe] f7IE-2 v & 7] siEe] AolE B
Atk B3], E9 FAF 27187F9] euclidean distance”t 0.001882)]
e HolH, Fig. 190M % =] E Aol FAF 37187l =
grol pdol 98-8 el o9t 72 TE-2 MANOVA
27 A83 Table 1914 HoF5o] ES} FAF 7183 Uy
A FNEE Aol A SY/CTAME HIESH dif-ite] AXE
oA ukg grel FojF Aeld vepdoEm Bl & 5 U
o} 34, 9o A3E 35, 871283 e Ad
gog AzdAae & Wl 7heidel & FEFS MAA B2

\

=

"



858

A EAEEA A 37 0 A 5 5 (2005)

Table 1. Response of each sensor on commercial sesame oils (A, B, C, D, E and F) by the electronic-nose

Response of each sensor”

Sensor model

A B C D E F
SY/LG 0.0308 0.0186° 0.0137¢ 0.0247¢ 0.0458° 0.0597*
SY/G -0.0344° -0.0348° -0.0263° -0.0453¢ -0.0671¢ -0.0928°
SY/AA -0.0061°¢ -0.0033* -0.0027° -0.0047° -0.0085¢ -0.0120¢
SY/Gh -0.0116° -0.0100° -0.0078* -0.0135¢ -0.0225¢ -0.0314f
SY/gCTI -0.0109° -0.0076* -0.0058* -0.0107° -0.0206° -0.0270¢
SY/eCT -0.0060* -0.0055° -0.0050* -0.0084° -0.0134° -0.0187°
T30/1 0.0358° 0.0435¢ 0.0367° 0.0516° 0.0772° 0.0900*
P10/1 0.0218° 0.0247¢ 0.0219° 0.0302° 0.0476° 0.0522*
P10/2 0.0250¢ 0.0256° 0.0226° 0.0320°¢ 0.0542° 0.0641*
P40/1 0.0181° 0.0208¢ 0.0186° 0.0258¢ 0.0396° 0.0456"
T70/2 0.0357° 0.0430° 0.0371°¢ 0.0510° 0.0808° 0.0920*
PA2 0.0809° 0.0964° 0.0871° 0.1168° 0.1753° 0.1959°

/R

UResponse of each sensor is expressed by delta R,
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Fig. 2. Principal component analysis plot of the obtained
response from the electronic-nose on sesame oil A and its
blended sesame oils.
A 100% : 100% sesame oil A, A 5% : 95% sesame oil A + 5% corn
oil, A 10% : 90% sesame oil A + 10% corn oil, A 20%: 80% sesame
oil A +20% corn oil.
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R is resistance values of the sensors.
Means in the same row with different superscripts are significantly different at p <0.05 by MANOVA.
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Fig. 3. Principal component analysis plot of the obtained
response from the electronic-nose on sesame oil E and its
blended sesame oils.
E 100% : 100% sesame oil E, E 5% : 95% sesame oil E + 5% corn

oil, E 10% : 90% sesame oil E + 10% corn oil, E 20%: 80% sesame
oil E + 20% corn oil.
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Fig. 4. Principal component analysis plot of the obtained
response from the electronic-nose on sesame oil F and its
blended sesame oils.
F 100% : 100% sesame oil F, F 5% : 95% sesame oil F + 5% corn
oil, F 10% : 90% sesame oil F + 10% corn oil, F 20%: 80% sesame
o0il F + 20% corn oil.
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Fig. 5. Principal component analysis plot of the obtained
response from the electronic-nose on genuine sesame oils and
those blended sesame oils.

* See legends of Fig.1-4 for notation
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Table 2. The number of sensors for discrimination between sesame oils (100%) and their blended sesame oils

The number of differential sensors'

Sesame oil -
Se 100%-Co 5% Se 100-Co 10% Se 100-Co 20% Co 5-Co 10% Co 10-Co 20%
A 1 2 5 1 4
B 6 7 9 2 8
C 1 5 7 5 6
D 8 5 10 8 6
E 1 6 7 3 5
F 1 4 9 2 11

YThe number of differential sensors means the number of sensors for discrimination among samples.

PSe 100%: sesame oil 100%.

Co 5%: 5% corn oil + 95% sesame oil.
Co 10%: 10% corn oil + 90% sesame oil.
Co 20%: 20% corn oil + 80% sesame oil.
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