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Abstract

This experiment was carried out to search more reasonable and scientific method to distinguish Korean sesame with
Chinese sesame. Sesame samples used in this study were Korean variety cultivated in Chochiwon City of Korea
(KvKc), Chinese variety cultivated in Jilin Province of China (CvCc), Chinese variety cultivated in Chochiwon city of
Korea (CvKc) and Korean variety cultivated in Jilin Province of China (KvCc). In volatile flavor components analysis,
41 component were identified from KvKc and 39 components from CvCc. Major flavor components were pyrazines
and furans. Pyrazines compositions of KvKc and CvCc were 55.4% and 56.8%, respectively while furans compositions
of KvKc and CvCc were 27.0% and 20.4%, respectively. Other flavor components pattern showed no difference.
When the headspace volatiles of sesame oils were analyzed using Electronic Nose System and the obtained data were
interpreted using statistical method of MANOVA and Discriminant analysis, characteristic pattemns of sesame oil odors
were different from each other according to variety as well as cultivated area. These results suggest that Korean
sesame oils may be distinguished from Chinese sesame oils by using Electronic Nose System,

Key words : sesame (oil), flavor components, electronic nose system

M B

T A FRE S8AEY Uz A%
DAEQY FABY FA AFHEFY iz U9
A gor, AE HeAesA gAY R4
o $9) g4 BURE dAFE 2olz2A ol
Hol gth12). 53 B8 WA FHE 18

it

tl

Corresponding author : Young-Ju Kwon, Korea Ginseng
and Tobacco Research Institute, Yusung-Gu, Daejeon,
305-333, Korea

Bo} ksl 223 AoE oW IAF B2, A
3, vwAse dy ¥ A8y feoz 24

2 B4 griiol AR ol W
o 550 Folggez < o 33 9R
2 A8l gk @

9 BgEd B9 BE a7 S350 %o,
& #7159 AA HEE BEHoE A

ato] FV15e n2F F7) 2 & WY HE=R



FI4 2 FZL AVES] FU)4E vin
2,5-dimethyl pyrazine¥} 2-methyl pyrazine2 #|A)§ u}
e, o] F(6)2 A
gojo] viAe FFE ZAEIE FAY HHEHR B
&5 HESYD, Shimoda TN Y 714
e FYEE B5H 548 E£Rdd UEY #
7% 71ddle AEES Tt 2

TR F5 Y #3571

Rl

=
o T

Ne) BEg B, HHLn o] ARE F #Y
+ S9ER H3AEE 2715y SAAHA P4
ol 7qd@ctn Rasigoh wd glade FAA
£l # = Hphenolic carboxilic acid)o] SR = A
A &)= phenol, guaiacol, 4-vinyl guaiacol S& 73t

smoky &£ WE Aoz rufz tho,10).

e FEHHA AR W ohe} -2 AF 4
FLE 3 o]8E9 £WM it w2k A=
2 Z7hste] 1996 S 3 AulES oF 90,0008
BE2A 670008 7hFe £ JE3}n Y A
Holr) 2 $YFE 37, AL, £ Tl .
HT 2 S(12)& NIR spectroscopy & ©l-8-3tf #7155
& wEs 2 5 e d7E 39 6 Yok 29
I 2MFe 382 RS FY
AANM £ e Fdo] 58
A=
@4 A £ e 7 d £ Y= P
Aol FAR YL 22 BA e dFoln

BT
gebd @ AFolde B2 % 24 2715

) 4ES 24, Nmd BT o4gd A= A
g olg3td FRL 2 3TN WIE odor WEY
4g AAsel BRY FNEH TN 8L 7
Hald & e F o B 4Y PEe 24
17 ek

Nz 3 Ul
Nz

£ A ARE e 19969
5 AYT =AY 2YUEF
53 HEA FREFT ARFE 39, 24

28 33 A2EFE FF 23 2 FE 29w

T FF =4 Awste F83 A FA,

Aste F BISAXN (LS o83t A
A 180 TColl =2¥ujzix] Be ths A2z 3}

i 7], AFHE AMESt ZVES AR,

5CoAAM ¥ BAsiuA AgA482 A&

= AN FF
AAF F=h

dd ¥4 o

o

o

B2 wE #VEY -

%22 SPME(solid phase
micro extraction) ¥H(13,14)S o] &34t & I E
o] S0l vesselZ 30CTE 7}23% ¥ headspace &
2o] F2H7h cceting® SHO1MH(100um  polydimethylsionane
phase fibe)& F{Jatdd B FHES 3083
£ 2297 )2 6C #UT A7 At
2oA FEAAA Yr|QEE GCMSE g3t
BEAsGY. 24 77l ¥ HPA}F HP5890/5970B
GCMSDE A3l #4238 columng HP-Innowax
(60m X 0.25mm) fused silica capillaryE A}t 50T
LxolA 387 §2 ¥ 2200744 5C/min £52
£ 231920 injector interface &&= 250T,
ionizing voltage 70 eVE 3ttt AE&QL 2 peak
9] mass spectrum$ ¥ 5 mass spectrum} H) & e

glstgict.

U
al

m
=

Electronic nose system2 0|28} odor THH £

Eletronic nose #}X](Electonic nose system E-4000,
England, Neotronics Co.)E o|&3le 224 @ 3=
2 AR Az FA7IEY FFY, AuAE WA
o] AEPALE HAESITE F, Al 3gE vesseld]
Wi 30CoHA 7}&3HH vessel headdl] T E IS
71 3R BASL 12709 weA) Zav] Ao
A FF, 2ayrgol dojun Zhzte] AMdide |
MR w2 A7|AGe] syl o). ojw A
717 % Wslx et vzl AelR zero reference baseline
o] i, BHof o3 A7t AEHY AY dA
oFf thg A 2 APPHLe FAAE 24
A2ZE0IQ SASY UMM RYARE AHE thd
FEAAEA 2 B3RS 59 7|H15160% )83}
Aot
D*I

2i 3 18

EdE 24

SPME(solid phase micro extraction) g AF&3le]
BFL L FTY WA AZE B8 HEA
W) 4B 32, GOMSZ £4¥ AT Table 1
3 2o ARE FIA BAZ AzG Briee) A
1529 pyrazine$, 759 furan, 3%9] pyridine
%, 2%9] pymolf, 3%£2] thiazoleE v|F3to BT
4174 FstAen, 34 FUg AL 15
Z9| pyrazine, 3%¢] furan¥, 5%2] pyridine, 3%2]

Ho

H o
qES

—201—



3 K33

pyrrol, 2] thiazole& HIEF o BE 397}] RS
Q’?ls}ﬁa‘:}- "3 ZQUE W ARFF FI0L
A8 128 B4
55.4%, %%f& }

QR 7)o de pyrazme%?}
We furanF7} 27.0%, pyridine
2.8%, smokydt S U= phenolRrl 15% RZx =2
pyzine®7t $7] AR EES AASNAL, 27
% F34F2 pyrazineo] 56.8%, furan®’} 20.4%,
pyridine 2.9%, phenol 2.7%2 1 ZA WA &2
2 Aole g AIEY PIARE O

ook
lo

oX o u

¥ 27

o AzxAgdF B A 8] RAHE ©
aldehyde, ketone, alcohol2 Z7le] g Xupatel

linoleic acid®] +3l2HE] AWAE 8] aldehyde, ketone,
furan, pyrrol, pyridine, pyrazine2 o}m):=Atnl BT
#o] Maileard ¥HGo] oaiA RAHGy Yo
(17,18). E3] pyrazinee #7129 EAZHQ &7 A
2902 alkyl pyrazine#} acetyl pyrazine2 #7]&¢) t}
@ EA3}0] peanut-like, popcom, green, roasteddt
718 289 ¥ 548 Adoh(19.20). 4@e ANE
< #5Hor EN3d #VE F2 HUlY xEE

A 2,5-dimethyl pyrazine2 243 WEijo] 7]odte=
R0 2, 2-methyl pyrazine 7159 & HA 9 F
T2 Fgsded 2 HEAMe =34 F7)80l
ZIbe vls #71E 1R A4S TS a7
o I A0 btk lGs) wEE A
7|95k furan FEAESL EE 9] caramelization
of o9& A== ‘?}%ﬂ@] ARG 25 EA

et sulphurous, nuttyd 3548 7}A)= thiazole
NELT F ofv] 3FHE2] Maillard reactionol
o A= Aoz AVE9 WA s A
o2 &eAn QItH19). Phenol, guaiacols& lignin
o] F44%< phenolic carboxylic acid7}
AztElo] AAEE Ao F3 smokyd F 5
AUE @54ke] HlE Fde] thd g Ao
vElgtth olde ZagRy F=4 AE Az
27180 B4t vlE tha 238
545 Z]‘*]u Aoz Jegod, g v Al
F719% 2AAAN & Fole S’li’i"

[-=R=T
j=u

A

o %t o w2

1EAY

%"ﬂ A 91

EAZAFE8A] A6 A25(1999)

Table 1. Flavor components of Korean & Chinese

Sesame OQils

Peak Sesame oil(area %)

No, FOrCOmpONs el KGO0 Ok
| pyridine o+ 10+
2 pyrazine s + +
3 2-pentyl furan + -8 - -
4 l-pentanol + + - -
5 2-methyl pyrazine 133 136 146 11.1
6 d4-methyl thiazole 15 14 17 L3
7 24-dimethyl thiazole + + - 04
8 methyl pyridine . -0 -
9 25-dimethyl pyrazine 104 103 100 86
10 2,6-dimethyl pyrazine 79 73 17 6.4
11 ethyl pyrazine 23 22 23 19
12 2,3-dimethyl pyrazine 19 17 19 14
13 methy! ethyl pyrazine 2727 27 14
14 2-cthyl-5-methy! pyrazine 4.1 6.4 49 438
15 trimethyl pyrazine 48 52 49 44

16  3-ethyl-2,5-dimethyl pyrazine 44 40 40 37
17 2-ethyl-3,5-dimethyl pyrazine + + + +

18 1-(acetyloxy)-propanone 14 13 16 13
19 acetic acid - 10 + +
20 furfural 21 1.6 1.7 16
21 2-ethenyl-5-methyl pyrazine + + + +
22 1-(2-furanyl)-ethanone 12 + + +
23 pyrole + + + +
24 benzaldehyde + - + +
25 furfuryl acetate + + + +
26 2-pentyl pyridine + + + +
27 5-methyl-2-furfural 15 14 L6 20
28 2-propiony! furan + + +
29  2-methoxy pyridine + + + +
30 furfuryl propionate + + + +
31 acetyl pyrazine 11 17 14 16
32 dehydro-2(3H)-furanone 131 72 80 14
33 furfuryl alcohol 74 71 74 62
34 2-acetyl-6-methyl pyrazine + + + 1.0
35 2-acethyl-5-methyl pyrazine 10 14 12 13
36 2-acetyl-4-methyl thiazole + 1.0 + +
37 methyl nicotinate + + + +
38 guaiacol 12 1.0 24 L7
39 acety] pyrole + + + +
40  phenol + + + +
41 1hpyrole-2-carboxaldehyde + + + +
42 2-methyl-2-pyrole carboxaldehyde ~ + + + +
43 eugenol + + + +
" 1.0% P not detected.
AR FX|Of 2Ft si=2At ¥ S A 129
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Table 2. Observation data of Various Sesame Oils
from Eletronic Nose System

OBSGI G2 Al A2 A3 A A5 A6 AT A3 A9 AIO All AR

ACBC 1Y 1034 902 728 252 964 601 212 328 532 375 342
ACBC 146 1169 1045 844 293 1095 679 234 384 647 432 389
ACBC 155 1245 1098 898 313 1159 718 247 407 683 434 406
ACBC 18 1351 1203 1006 332 1301 863 287 434 732 48 432
ACBC 10 1372 1228 1017 349 1316 836 283 455 759 497 441
ACBC 178 1369 1223 1013 351 1320 835 282 455 759 497 439
ACBK 143 1199 1064 870 310 1094 644 231 395 652 443 412
ACBK 130 1292 1146 943 333 1188 698 245 426 708 47 427
ACBK 152 1330 1174 969 341 1220 721 250 435 726 48 435
ACBK 171 1392 1248 1034 351 1320 812 275 449 747 49 49
ACBK 164 1390 1240 1032 360 1305 7.80 265 459 7.63 508 431
ACBK 162 1399 1243 1030 362 1306 776 264 462 7.65 508 451
ACBK 163 1320 1179 980 333 1261 79 265 426 712 474 426
ACBK 158 1321 1175 976 343 1247 742 155 434 721 479 426
ACBK 155 1326 1188 979 346 1249 740 153 436 724 481 427
ACBK 160 1350 1205 997 340 1279 788 267 436 725 481 433
ACBK 199 1352 1195 998 352 1271 757 257 444 734 488 433
ACBK 156 1346 1195 998 352 1265 749 255 441 733 487 432
ACBK LD 1305 1173 968 333 1274 819 284 433 716 475 427
ACBK 184 139 1245 1033 359 1339 847 289 461 766 502 446
ACBK 1T 1392 1232 1027 359 1336 833 282 457 759 498 44
ACBK 183 1381 1236 1035 351 1347 855 287 447 746 491 440
ACBK 175 1385 1236 1031 360 1337 826 179 455 755 4% 4%
ACBK 171 1376 1227 1026 358 1322 809 274 453 749 494 438
ACBK 136 1121 1000 808 284 1031 616 220 364 609 415 376
ACBK 142 1210 1082 887 313 1131 667 233 399 664 447 401
ACBK 146 1253 112 915 323 1169 688 139 410 683 458 409
AKBC 148 1253 1108 903 316 1144 679 238 403 675 456 411
AKBC 19 1290 1154 948 334 1197 701 241 427 709 477 428
AKBC 130 1328 1181 968 341 1214 710 246 434 725 487 4%
AKBC 172 1399 1256 1043 351 1324 819 176 449 755 504 453
AKBC 164 1410 1252 1038 364 1314 736 266 461 766 508 452
AKBC 162 1406 1244 1030 362 1303 771 261 458 761 507 452
AKBC 185 1493 1340 1127 367 1416 895 295 469 784 52 4N
AKBC 176 1469 1309 1091 379 1380 833 280 479 797 528 4710
AKBC 1§ 1437 1284 1066 373 1348 807 272 470 784 519 460
AKBK 124 1141 1001 810 28 1000 567 199 358 608 417 376
AKBK 132 1218 1079 880 308 1086 617 214 389 659 449 404
AKBK 137 1256 1113 508 313 1122 642 22 4Q 676 461 412
AKBK 129 1189 1058 861 301 1075 613 211 382 647 442 3%
AKBK 145 1302 1150 944 329 1184 687 236 420 7.08 479 428
AKBK 132 1352 1194 982 344 1240 725 248 440 7.39 4% 483

OBS=Sample No.  Gl=Vareties (AC=China. AK=Korea).
G2=Cultivation area (BC=China. BK=Korea),
Observation Data from 12 polymer sensors :ALA2.A3........... Al2,
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Table 3. The result of MANOVA test in comparison

of varieties
L. Num Den
Statistic Value F DF  DF Pr>F
Wilks” Lambda 020649769 92865 12 29  0.0001
Pillai’s Trace 079350231 92865 12 29 00001
Hotelling-Lawley Trace 384266924 92865 12 29 0.0001
Roy's Greatest Root 384266924 92865 12 29 0.0001

Table 4. The result of MANOVA
of cultivation areas

test in comparison

. Num  Den
Statistic Value F o pp R>F
Wilks” Lambda 054076282 20523 12 29 00559
Pillai’s Trace 045923718 20523 12 29 00559
Hotelling-Lawley Trace 084923058 20523 12 29 00559
Roy’s Greatest Root 084923958 20523 12 29 00559
B EA

5 7} oliel BTN 228 AES AU
Ae FEE o]&3td o] PEEO] o= FJToA
F2d AdAE 22X 2 + Y NES F2= ¥
A& ¥ ¥4 (discriminant analysisyo] 2} &c} o 7)
Me B5E J8F ol&3td FF L AwAd o
g WEENE ANz Az FR o8 FF
2 AR dA gETE s RESAL

—203—



5 FAEALRTHIA A6H A25(1999)

S350 chst =y 24

T2 4=3) Ha= Table 58 o 127) WSS
(A1~A12)0) g FF, 45 39S BAYG F 1%
o] FEA BF) Ui Y A, WE 2H 5ol
2390 427) A3 W FF wE 24 ¥
=022 100% J&3 ¥ AFE Holn Ytk

Table 5. Discriminents analysis classification results in

vareties
Os classified Posterior Probability
" From G2 into G2 BC BK
1 BC BC 1.0000 0.0000
2 BC BC 1.0000 0.0000
3 BC BC 1.0000 0.0000
4 BC BC 1.0000 0.0000
5 BC BC 1.0000 0.0000
6 BC BC 1.0000 0.0000
7 BK BK 0.0000 1.0000
8 BK BK 0.0000 1.0000
9 BK BK 0.0000 1.0000
10 BK BK 0.0000 1.0000
11 BK BK 0.0000 1.0000
12 BK BK 0.0062 0.9938
13 BK BK 0.0000 1.0000
14 BK BK 0.0000 10000
15 BK BK 0.0001 09999
16 BK BK 0.0000 1.0000
17 g‘é BK 0.0000 1.0000
18 o8 g}g 0.0000 10000
19 BK BK 0.0000 1.0000
20 BK BK 0.0000 1.0000
21 BK BK 0.0000 1.0000
p7) BK BK 0.0000 1.0000
23 BK BK 0.0000 1.0000
24 BK BK 0.0000 1.0000
25 K BK 0.0000 1.0000
26 BK BK 0.0000 1.0000
27 0.0000 1.0000
28 BC BC 09718 00282
29 BC BC 1.0000 0.0000
30 BC BC 0.9094 0.0906
31 BC BC 0.9998 0.0002
2 BC BC 0.8727 0.1273
33 BC BC 0.9979 0.0021
34 BC BC 1.0000 0.0000
35 BC BC 0.9999 0.0001
36 BC BC 0.9999 0.0001
37 BK BK 0.0000 1.0000
38 BK BK 0.0000 1.0000
39 BK BK 0.0000 1.0000
40 BK BK 0.0000 1.0000
41 BK BK 0.0000 1.0000
) BK BK 0.0000 1.0000
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Table 6. Discriminents analysis classification results in
cultivation area

Obs classified Posterior Probability
" From G2 into G2 BC BK
1 BC BC - 1.0000 0.0000
2 BC BC 1.0000 0.0000
3 BC BC 1.0000 0.0000
4 BC BC 1.0000 0.0000
5 BC BC 1.0000 0.0000
6 BC BC 1.0000 0.0000
7 BK BK 0.0000 1.0000
8 BK BK 0.0000 1.0000
9 BK BK 0.0000 1.0000
10 BK BK 0.0000 1.0000
11 BK BK 0.0000 1.0000
12 BK BK 0.0062 0.9938
13 BK BK 0.0000 1.0000
14 BK BK 0.0000 1.0000
15 BK BK 0.0001 0.9999
16 BK BK 0.0000 1.0000
17 BK BK 0.0000 1.0000
18 BK BK 0.0000 1.0000
19 BK BK 0.0000 1.0000
20 BK BK 0.0000 1.0000
21 BK BK 0.0000 1.0000
22 BK BK 0.0000 1.0000
23 BK BK 0.0000 1.0000
24 BK BK 0.0000 1.0000
25 BK BK 0.0000 1.0000
26 BK BK 0.0000 1.0000
27 BK BK 0.0000 1.0000
28 BC BC 09718 0.0282
29 BC BC 1.0000 0.0000
30 BC BC 0.9094 0.0906
31 BC BC 0.9998 0.0002
32 BC BC 0.8727 0.1273
33 BC BC 0.9979 0.0021
34 BC BC 1.0000 0.0000
35 BC BC 0.9999 0.0001
36 BC BC 0.9999 0.0001
37 BK BK 0.0000 1.0000
38 BK BK 0.0000 1.0000
39 BK BK 0.0000 1.0000
40 BK BK 0.0000 1.0000
41 BK BK 0.0000 1.0000
42 BK BK 0.0000 1.0000
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