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Abstract The effects of roasting condition and storage time on rancidity of rapeseed oil were studied. Rapeseed oil from
rapeseed roasted under different conditions were stored in the dark at 17°C. Volatile compounds of rapeseed oil were analyzed
with an electronic nose (E-nose) and gas chromatography-mass spectrometry (GC-MS). The data from the E-nose were
analyzed using discriminant function analysis (DFA). As roasting temperature increased from 150 to 240°C over 20 min, the
first discriminant function score (DF1) moved from positive to negative. DF1 decreased with storage time and changes in DF1
were higher between 0 and 2 days and between 20 and 24 days. Twenty-four compounds were identified in rapeseed oil, and
hydrocarbons, furans, ketones, acids, benzene, and aldehydes were detected by GC-MS. The number of formed volatile
compounds increased as storage time increased, but no increase in these compounds was detected by GC-MS.

Keywords: rapeseed oil, electronic nose, gas chromatography-mass spectrometry, roasting condition

M B

30 (Brassica napus L)y= A8 134 2EAEZA o
K= BEAE, Ao, ks Aol giF, A, 93
@] ZHE), sluter|or HEo] AA st fAEEA &
WA A4 AFFe] 7P B FE T R gEA

oh(1,2). S2lvEte] 315 AR 20004 3,190E02 vllg- =
ko) 1 & F43] 7Aste] 20029 58100 2008 1,164

Eom A2 fabf AU thi F/BIANE). U B,
Wz ey Sol S5E 542 AU dE S 8

(s}
o
=
& 744 LDLe| 7+2, HDL
5L Vehitke), fARE O 484 718

WAkl oleic acid®] §HEFo] HIWE ol A&,

=

y

O - 1o

¢ =2

3 ATE Kim 58)S vlaul= Q879 o
7] 95t FRet AoFE24t FAFE
ZFE vieM=RE Az 24 BA

i

Aoty S AFAH AAlfol
$7F54 S Yok

ot r|r

*Corresponding author: Bong Soo Noh, Department of Food Sci-
ence and Technology, Seoul Women’s University, Seoul 139-774,
Korea

Tel: 82-2-970-5636

Fax: 82-2-970-5977

E-mail: bsnoh@swu.ac.kr

Received February 16, 2011; revised May 19, 2011;

accepted May 26, 2011

291

FAAEEA ) peak?] retention time

dle] wske Flskgont w3
344 Zahleh. Hyun(10) 4}
A EF5el A8 9

ATk o= 3t

2=90
g =

4 By =4
S7HS vERo] ol g v
st7]o] AL e A=
&, FAFE olgsl H
skE7t, AHE SR e
AAAAZ Yeren itslEriel 357
= etz A7 65 o1 % e Al
= Ueie] itslErtel a7t2 2Ee] Mg EAs)de
F271 dE Ao® AAKT} Park S(12)S 2 HAFEA #
Afel ART7EFSS Golry] g8l RtskAlE HrtsiAY #
e T AR FHe Az v A7 AREEA g

oo dz oo Jo ot 2

T [o ro
ﬁv 3

i =

x =

o =

&

X

:i

2

WA F2@ 449 2R Aol wek gEe S35
oMY WA Al fo] BE Ao RRe EFFEAe

o] §7Fsd 3 7FEol| whE ARl Atsfel s Agelm Al
2 fA5] 24 #3 ATE gle dAeln. 3
= oleic acid 59%, linoleic acid 22%, linolenic acid 12%
Ex3} APiE g diitel A e 7HE Ay F 4

J FAZ ARgo] AgtE L AT(12). AEFAE I

29] 7tdzgel sl A AWAdRe] Atst £ JHERs] H

o] aldehyde¥, alcoholiF, ketone 7} AAlwlo] v 2ol 1t

A=)



292 =2 Z35k8] %] A 43 WA 3 & (2011)

'

olFE ZM == AblE doXth(13). 4 A
S2e WL SIEETE TBAZE 8257} 5] ShehA
of gom Ry, di, 2HE, ik /I 5%
5o =2l Wel olnk. ARt Ftsl=TRe e dAket
o] glom(14) TBAZHE 418t A4 Eo] ©
= %0 Aol 9lA(15) L N WHERE AEe] s
of wet 5ot Aol AT 7 9l o &
S S HAMEE olF7F A kR Al Al
Foll tigh 71} 715% Ape], EFE e 2ho], WAzl
g A9t AdEEe 7 S¥E iR 27EE Add
g 471 Isthe @Al A6, ol °lf= GC

BAPRE F2 ol ozl 71N A3
H

v
o ok

°?f

g

A =
v

o> 1% ¥ 1k

¢

=

f
rL

i

i)

A

2

X2 i oo
= o

mﬁgﬁﬂ

b oo
rsL' 1-H

h=]
& Ao Aust 22 24 52 dealol 9. we)
3 A5stE 7170

=R
bl
WE Ba 877 AH Aks gAA BAw oz} 4
3___]
@

Wt Az A7) HATK17). AAEE AXE ZFFo] §l
o] F& AlZHYol EA0] F—UP vl g2 AQl 24 e GC
EE GOMSEAS 98 dAE I A s =AY Hd = o]
AAA B3t FE7HAE AE 7Fssh, Al5e] HAS Has)
sle] sk ko] 2= 7|9 fALsHA RS 4o 3
e ]‘7* ’\1351—4 A B4 Thssi A8 E
AW olUe} ppb ] AHE AR E TFssitt

PR/ AR %Tc’rx] o] &3t AxtF ] AF-Z Shen S(18)=
ST, ST, O 52 60°COlA 1297 BshHA
7 dojue Bt AAEE A|5e] FS EAEAL Aot
e IR Heh FiIsEVE 9 IS5 At =2

HAAAY S LAz HAAER #ASAAE galste] A
A9 2E 24 & F vk AdFsiH) ARk 23} 32
Nel AMRre R S ZAg3ts7]el 3 E 2 EZE o] gk
o Abefe] ofgt ko] WslE FEE & AT o9l A&
(19), €2 E-5(20), HFH(21 22H A A Foll A e
=& BAE AR EE Ed AUt dth SR o]y g
A+tes EF Follvt vkg3i= %O] AAME o]gstd EA8 A
o2 kst sigEd o H3AA AFe F dAE YER
71ell= —tv'i sk A= 0474{1:} kA o xé%“?} =45 <l
o sFe 7R & & = 7)e

o: o X

o
=
=X
i

l

AR U B AT B H_ra- Aupak geroz A%

23k Ao e AR 29 AR d2euA Az 2
A3k A0 me PlsEe] Waks 24ske] da=sh GO
2 olgdle] BAGT o2 Faf 4 2dEoke] EAB ol
& 7Fs4e BRIk

AE HM=

Alg PtEAA FY4$ FA4Jegu, Korea)y= 749 $ HEZ
roaster(Model CBR-101, Genesis Co., Ltd. Hwasung, Korea)E
ol-gato] 150, 180, 210, 240°ClA 10, 20 307 He v F

25 43 F A ARG RAFE B4 A7 Lol 3
W geslo 17CE uBslel AR olgadr.

GC ¥ GC-MSo| 2fst M

Z4zke] A& 1mLE 10mL vialol ¥ ¥ BAAS2 AM-3}
Atk ZH AIFE 160°CoA 8E7F 300 ipmoZ JLJ }04 &S T
A7 5 gastight syringe(Hamilton, Bonaduz, Switzerland)S A}
435t 23 F)AdE 25mLS DB-5 fused silica capillary
column(60 mx0.32 mm i.d., 0.25 um film thickness, Agilent J&W
Scientific, Palo Alto, CA, USA)2S AF&-3te] GC(Shimadzu GC
2010, Shimadzu, Kyoto, Japan)Z #4135t} ©]u] flame ioniza-
tion detector(FID)E HE71Z AME-3I31SH injectore} detector
T 747 220, 250°CE AASIATE 2 2% 40°ColA 2%
7 FAgE & B 6°CH 160°C7HA] AsAZ o™ oAl B
10°CH 220°C7HA] 45A1A 1087 FA8I% eab7|Ale da
7t AREEAA Y FE52 1 mLolith GCEA 25t
22 7} peak AJE2 82 GC-MS(Agilent Technology 5975
MSD, Agilent, Palo Alto, CA, USA)9l 23t mass spectrumS
EUZ 3t HFE 5% Wiley library database(Wiley 7n

library)o} ¥lasle] S48l o 7z Alge 34 HhE At

HAtZ0 <8 BN

Ztzte] A]E 1 mLE 10mL vial(Pharma Fix. Chemmea, Slo-
vakia)ell -2 ¥ PIFE/silicone ™4 o= @ol EMAER ARS8t
Atk A5 FS HAAT)7] fsted 70°CelA 1237F 350 rpm
o7 wHkd & gastlght syringeE AME-3l] 2.5 mLE FYUHA
o} olm injector®] &EE 130°ColRNeH AAIIAE BT
230mLe] fr&oz ZEudth ARe AFAIERAFI7E 94
¥ A} (SMart Nose300, SMart Nose, Marin-Epagnier, Switzer-
land)2 FAI8IGITE 40l ARSE Al E FHEA17](Quadrupole
Mass Spectrometer, Balzers Instruments, Marin-Epagnier, Switzer-
land7} AZAEe] lom Y EFEES T0eVolX o] 25IAA
180% =9t AAJE o|2EA L AE=Ix) A rﬂgsﬂ_ Az
A A7 H2(10-200 amu)el] &= S AFHE 2H o}oq
channel =2 AHE-SFATH APEA 27100 %71 ABE TR
AMgEte] T MESle] ABHAT o] ARE 3 WES A

A8kt
SHEN

Z}7] T2 channel?] = matrixFEHE 7]=H 9o o]
shejo] dojxl BAFE] % A **943}5] 7P A8

2y
< ¥ Bdsk= fzkak(m/ Y& ZHE W 255 1020 A48
ste] gk JNAIZE T ) o] ek FellA °1L 2“:1'01] &3 A
o1x] d=3l7] Yt Wl ¥H <44 (discriminant function
analysisyS AAIBIATE olwf AREE AZESO= SMart Nose
statistical analysis softwareS AR&-3}31th.

Az 27 % A% el e s
s flRel Fge WaE AT GCE olgsle] BAsln.

GC &4

44, A FHEE o]8HE GC, GCMSE 7] HwS 3§t
WA 22 skl ol delshe ol R TR9 vEE
He 7 glof siEhHoR ou gl A #hs AR oA o
< 7 AE 54E 2 . 2 d3Xe A gE 25
A Fo Az fAlfrel Az 23 Y A7) mE e



293

skep a8ei101g,
(Do) 2ameradwoy wcummom:

#9 4

uadl

i3

I A717kel €]

PPSE  6S6€  1'19€ SELl  CIvy 0°€8E  €LSE €¥IT SO 9LEE 98ST  TOLI L'SSE  6°€EE IS8T  1°S9I BaIE [210],
I'L T$ 99 6'6 v'9 09 €L L8 L'L 99 L'L v'6 I'6 T8 €6 $6 suoumbozuaq-d-|AyRwAxoyew-¢-[APPWIa-9T - T
I'1 L1 Al 00 0T 91 Al 00 LT A I'T 00 ST vl I'T 00 suoueyp-([AuaydAxoIpAy-)-1 €z
LT 0¢ 8T 8l I'¢ 9T ST 0T ST 7T 8T ST 8T 9T €T 8T [e-[-u229po(I-¢ T
8T 0T L1 Sl 0°¢ 1T LT Tl 43 0T 97 €1 I'¢ v'C ST A [eueIpeOdd-+7  1¢
S¢ I't 0¥ 0C I't 9°¢ S¢ €T 8¢ s¢ I'¢ €T v'e I'¢ 6T 0T [eueoed-7 0T
I'e 6T 0°¢ Tl 8l 8T 61 LT 8T Tl I'T vl Tl I'T I'T Tl oqusuedordoudzuog 61
S0l ¥6 96 €6 96 TOT  TOI 678 80T 66 6'6 06 60T LOT 80T L8 ojozerylozusg 1
8l L1 61 00 0T 8T LT 00 6T v'C 8T 00 8¢ 7T €1 00 suedxpod L]
gyl 96l SE€l TL 68T 091 L€ T8 €LT SPT LoT SL €61 S€r 80T 69 [euetoN 9]
SLL 611 001 10l OLL 0€I  +0l 66 LLT 8T 10T 00T 9L TE SOl 86 3UO-Z-2UBIPBO-SE S
SIS 9 4 7T 8’ 6 0'S LT $9 s Lt ST 8¢ I's vy €T opAysprezueq [APSN-t 1
€€ vy 9¢ L1 6'S 6 I't 971 LT v'C 8T vl LT v'C 0T vl [BUSORPLY-T-SUDAL €]
6TC 9YE T6T TvI  STv  8SE  T0E 611 96f TYE 9€T  vEl  89¢  €€€ TIT  §¢€I [euoipRldof-+7  TI
€S LS SIS ve $9 €s 0'S S S'S I's €y 8¢ I's 8y 0t 43 [euepQ 1
€81 ¥TIC  €0T  T6 L6T TET €€T L8 $'S 6 L€ 67T €S 0°s S¢ 8T uemy [Auad-z 01
) 0'8 L'L Ly 0’8 VL vl %4 vL I'L 9 % L'L SL 69 LY proeoroueydoy 6
60 TST €9T  ¥Tl LLT L9T  6LT SLT vTl ¥Tl 9Tl 611 6Tl LTl LTI 0T audINg-1-0JeUBAIOIYIOS[- 8
gor OIS  Svr €81  ¥TS  L¥r  §LE  TLT  LTP  €9¢  TI9T TLT Otk €8¢  TOE  6LI [eualdoy-z £
967 S6C 09€ 9t §ST 98T 90T 61T 6€I  €¥1  T6 v'¢ vl Yl SEl LY suoueyje-(J4-[-uoyuadodAo-[-[AYSIN-2)-T 9
I'TT S0T T8 Lt 9¢r  SIT LS Tt €T VI ¥L Ly TSI €1 €L 9y suoueo-(JA-1-uaxayopPAD-1)-1 ¢
VL 6 I's 1987 ol 88 08 0°s €6 08 €y Sy 98 8L ¥'9 L€ [euedoy ¢
€L v'9 99 8¢ 0L 99 €9 6'S 99 8¢S S¢S I's 96 $'S 0°S S [EUOXOH-T ¢
79 6 8T ST 911 69 Ts 61 97C  ¥8I  €ST  0¢€ L6T  OLT  9€1 61 ouddoy-1-[Ayewn -4 ¢
€6 TICl #2701 9Sy  LLPT 88TT 9€Tl S¥9  I'ST OSIT IS8 S6v 0SS €011 TI+6  SL¥ [eUBXoH |
43 0T 4! 0 43 0T Tl 0 43 0T l 0 43 0T l « “ON
spunodwo))
ovT 01z 081 G0S1 ead

(0001unod eIy :1U[))

93ea0)s Surinp uruw (g 10§ sdanjerddwd) unseod JUAIJIP YPIM [10 padsddea woay spunoduwod spe[oa jo seare yead Do ur saguey)) | dqeL,



294

AN EAEEA A 43 A A 35 Q011

Table 2. Changes in GC peak areas of volatile compounds in rapeseed oil with different roasting times at 240°C during storage
(Unit: Area count/1000)

Peak 109 20 30
No. Compounds )
0 12 20 32 0 12 20 32 0 12 20 32

1 Hexanal 499 115.3 1269 1584 45.6 1024 121.1 933 47.5 94.1 110.3 135.0
2 2,4-Dimethyl-1-heptene 25 91 66 229 15 28 49 62 19 136 170 197
3 2-Hexenal 29 72 79 76 38 66 64 73 35 50 55 56
4 Heptanal 53 1.8 98 112 43 81 92 74 37 64 78 86
5 1-(1-Cyclohexen-1-yl)-ethanone 39 84 103 126 47 82 105 11.1 46 73 113 152
6 1-(2-Methyl-1-cyclopenten-1-yl)-ethanone 35 120 18.6 155 4.6 360 295 296 4.7 135 144 148
7 2-Heptenal 17.0 402 446 513 183 445 51.0 40.8 179 302 383 43.0
8 4-Isothiocyanato-1-butene 252 204 190 189 124 263 252 309 12.0 127 12.7 129
9 Heptanoic acid 42 66 75 78 47 717 80 75 47 69 715 17
10 2-Pentyl furan 32 47 54 65 92 203 224 183 28 35 50 53
11 Octanal 40 58 58 65 34 55 57 53 32 40 48 5.1
12 2,4-Heptadienal 109 31.8 36.6 41.8 142 292 346 229 138 262 333 368
13 Trans-2-tridecenal 18 25 28 30 17 36 44 33 14 20 24 27
14 4-Methyl benzaldehyde 32 55 59 72 22 52 56 55 23 44 51 58
15 3,5-Octadiene-2-one 98 103 132 174 101 100 119 175 9.8 105 132 17.6
16 Nonanal 90 147 168 188 72 135 156 148 69 108 135 153
17 Dodecane 00 19 24 27 00 19 17 18 00 13 22 28
18 Benzothiazole 93 98 99 97 93 96 94 105 87 108 10.7 109
19 Benzenepropanenitrile .7 1.7 16 18 12 30 29 31 12 11 1.1 12
20 2-Decenal 21 41 41 43 20 40 41 35 20 29 31 34
21 2,4-Decadienal 14 17 22 31 15 17 20 28 14 15 24 31
22 3-Dodecen-1-al 1.7 24 26 29 18 28 30 27 18 23 26 28
23 1-(4-hydroxyphenyl)-ethanone .15 1.8 19 00 14 17 11 00 1.1 14 15
24 2,6-Dimethyl-3-methoxymethyl-p-benzoquinone 81 70 61 64 99 66 52 71 95 93 82 09l
Total area 181.8 326.4 368.4 440.4 173.5 361.1 395.9 354.4 165.1 281.4 333.9 385.7

YRoasting time (min)
IStorage days
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