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Abstract : The accurate and simple extraction method for sterols and fatty acids in sesame oil was developed.
The new method improved the extraction efficiency of sesamin in sesame oil and the ratio of sesamin over

campesterol. It will be applied to judgement of adulteration of plant edible oils. The minor components of

X

sterols were also confirmed. The simultaneous determination of sterols and fatty acids with derivatization were

processed, but it was not enough to confirm adulteration, thus need more experiments.

Key words : sesame oil, vegetable oils, sterols, fatty acids, GC-MS

LM B AVH F2 208 BHoT Selue B oplet A
2ol de) AT Tk 53] A2 Aue] 4y
A8 T oY A9 HEY FARE 0 Aol met 1 St PRI F/ks Ak 2y

% Corresponding author
Phone : +82-0(33)-760-2239 Fax :

E-mail: paengk@drogon.yonsei.ac.kr

—444 -

Copyright (C) 2006 NuriMedia Co., Ltd.



A]%—oﬂ i e Fiel 71'—3-
So]a] s AR7E ol WA
. 0]3115} H;ﬂ ;\]JC.L 074]_”_(7«17]1:)% 1:/_]—
TARED BAse] A >
ol Besjth. 53] AR A, uH % 49
4 g B Al rﬂr— #5179l
i‘f%ﬂoiok &h, ol 1‘416* P x

o;: m[o

7 )
£

R
N
N
1o

ok Bxtol AEA AERARG
]%ﬁ AAe §AF7F A A%y
Z1e] mu) o} B2 E Slal AAlol el
Holl :=Zo] S Wik o} T
AR B Hgo] BhsH U 9
Pst] Slstel, 4 AL 2 A
B3jel fahgie] 208

3=

r{o
oX, mlm

Boou e
FO I~N

B

e
N

17

R
£
2
i
o

N
N

O
o

hvrsﬂrskaaiﬂrzmgr%ﬁjﬂ U=
— 7
g

lo
20
N

ol
[o
N

o] 47}
Foll g
S0zt shgrk.

FHANE FYFotEAAT RN A8 2 8F
AF(E3 A8l o1F fAIFe] TR w7
A Wow Geol o 2EER ﬂatm% 24y o
A upake] 2AJH|& =AW H|9ly B
A7l gout & o Agely ABA Y AE
o] a7se] Ak'S BAYIAR Fol v]Fe

-of,
2
2
T R
A
12
tlo

o:
i

I~

2 FAS fRARENB)E BHdE o8 7
o] 988 4 e, 58 We A% o] &
A7 BAG 5 e PEoRE ARnlETd AP
Aol MBHOE o)gu YThS? B AT
£ 1R B4 e A N B S 9E Ak
BA Ay 21% 4B FARI AA PHE

& A AR EDY -
%@HS(GC-MS)% E98t AEele AF S &
A 7IH, g 712 tE Al 2H| E(sesamin,
campesterol, stigmasterol, B-sitosterols-) ﬁ]iolﬂﬂ zt
HEAR FAFY v ZHER ”]'X] B85t 1 %

A 224 st ol wE HEs 4] 7153t
E5 sk it

o] 7 Sliat A2 FAF At wat
S ARR ¢ AR #4E T3 vu = 2
o] RIZTE o] Aol FHeolo] wikEe] YL
Al el A&t gad BAY NS ol
Fol Wi, Aestd A Al=Es o83 e
d FAAAE T FAfES A A A
A7 R anAg FAG BRI 4 AL Ao )
et

Vol. 18, No. 5, 2005

445

21. A2

A7NE AR RE G AR R, BA T
3, QA &b =G 1, T 2, T 3, FH)

A 75 WAl G4 ), EFAEAE), oF
71 =4 ), S EESAE 7))

718k AEA FAR AT, S B, A, E71
& U, 257]), SIS, ©5))

22. EFEE

Campesterol, stigmasterol, B-sitosterol, sesamin E=%
di-(2-ethylhexyl)sebacate~
& Pl AHg

o

< Sigma chemical Co#l,
Tokyo Kasei Kogyo 3}3}3|Al A&

Atk
23. A}
71} A8 A|Fe 248 EFAIS Y] A

A fho] ARk

24. FHstEl AME MM =A

HAsIE ANE Axy 2AL o3 e wpHo =z
AABATE AE 0.5 g& 0.5M NaOH-MeOHE9) 25
mLol| =0]3L 3 A|7F FU B (reflux)3FSITE ©] &
HS 50 mLe FHFE |83 Al FH(condenser
washing)3}3Z 50 mL n-Hexanei o]-&3}ed 250 mL &
B2 71 & 10+7l EEZ0 Y. 2 &
Na,SOE °l&3le & 5 ] AL FF3| S
£ °]g3le] 7 mLE o'-'TO]' o] F5HE 1uL F
A& th(split 50:1).
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AN'

RTHsSPE ZEHE &Y AME MX2| =A
A x3E HA AlE AAE 242 o
I e oz AASATh AR 05 g& 0.5M
NaOH-MeOH &9 10 mLoll o] 308 &9 714
AT L & condenserE ©]-8-3l] BF;-MeOHZ&
10 mL H7Fskal 587 39 & ¥ heptane 10 mLE
A7tela 587 o BAFAY. € 43 & 23}
NaCl €9 10 mLE 718ty Zel~32 233 3
AXNAZ F 3} NaCl €9 10 mLE T F718H0
t}. o] 8o n-hexane 50 mLE F7}sl 10& &<t
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26. FHstE GC =U
—Flow rate : 0.8 mL/min
— Injector Temp. : 275°C

# Rate(°C/min) Target Temp Duration
1 Initial 50.00 1.00
2 20.00 300.00 10.00

— Transfer Line Temp. : 300°C
—Ion Source Temp. : 250°C
— Split ratio: 50

*MS: Leco Pegasus III (TOF)
— Filament Bias Voltage; -70V
—Ton Source; 250°C

— Transfer Line; 300°C
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Table 1. The charateristics of standard peaks for the sterols

Fig. 1. The chromatogram of sterol standards.

32 EEAME EZgi=E0 cist GC-MS A=R0IEIH
FAEASE FYslA] 2 74 A hakel g A=

PEIYE 9

A HeR

b YoBE 2HE P P

ETFEZL 1: sesamin, 2: campesterol

3: stigmasterol 4: B sitosterolZ EFEZ S 0] A2
e 13 (Fig. 1yS AT ANZH 2 Z stigmasterol®] =L
2utEade] A7)7 iAo g A Yoe A7t

AoVt EFEAL

PA AN

| A=k T3S 4 e el

A e F7F AT

3.3. AN &7|8 M=ol gt GC-MS AROIE

-]

floll A= AAe] 2K A 7)Ee A=At
EadoMe F2Ed0A 2RI 14 ZHEF ]9
9| I= 5 (tocoperol), 6 (lanosterol) 7 (fucosterol)®] &2 |
ATh(Fig. 2). 53] Sesamino] $HH A FE|= o] vl$-
sharpst Fo]|a 5 HoFErh 28} sesamind} cam-
pesterol32] H]-&2] H$ 7]EL] =olA = 3.8~52 A

Fig. 2. The sterol chromatogram of sesame oil.

# Name R.T. (secs) S/N Area Formula Similarity
1 Sesamin 946.587 3439.9 26106000 CaoH 506 874
2 Campesterol 980.912 37.282 35996000 CasHis0 916
3 Stigmasterol 994.512 19.939 4250400 CaoHys0 862
4 [3-Sitosterol 1024.06 159.54 31037000 CaoH500 901
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Table 2. The ratio of sterols and sesamin in the various sesame oil

sesamin/ sesamin/ stig®/
camp' sitos? camp
Al BAF 5.8 1.4 0.7
A3} PA} 9.3 3.1 0.3
A= OA} 8.0 2.0 0.5
Al HAF 5.0 1.3 0.7
2+g 747k 113 4.9 0.5
25 BA AL 11.3 3.7 0.4
24 Ak 7.8 3.4 0.3
2.9 robak 10.1 2.6 0.6
2 AT >15 >15 -
2 T2t 10.0 2.3 0.3
2 e 10.0 3.0 0.7

1: campesterol
2: B-sitosterol
3: stigmasterol

9o glo] dnbHo g HIHYOL? & AT -
sesamin®] FE70] IA P AA 171X sesamin
3} campesterol#-e] H]&-0] 4 5.0 (A HADIA F
o 113 G AMhe R i 7R IA
HouEes JeidTh &, o] 202 AT B9 7
A 2718 WA dtof ske AR HRlth thek Ao
sesamina} A Ugkd Ao g 715E = vlo|=r) oW
AR A EAE AT o] ol T 3et=d
< tFstl AAste] v 22 Estinh 29 9

O] A= sesamin I o] 39} M| F7]|Fe B4 FHola=

Table 3. The charateristics of standard peaks for the fatty acids
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o] £ Z0= Rol o] EE A8 745 campestrol®]
FEH[Eo] WA Yo EE TG H|&E WSlE F=
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Fig. 3. The sterol chromatogram of soybean oil.

# Name R.T. (sec) Similarity Unique Mass
1 Palmitoleic acid, methyl ester [C;7H3,0,] 599.261 868 236
2 Palmitic acid, methyl ester [C;;H340,] 604.611 925 270
3 Linoleic acid, methyl ester [Ci9H340,] 654.711 914 294
4 Oleic acid, methyl ester [CioH360,] 656.211 941 264
5 Linolenic acid, methyl ester [C9H3,0,] 656.911 884 292
6  Stearic acid, methyl ester [C9H3505] 662.611 890 298
7  Arachidonic acid methyl ester [C,;H3405] 700.211 827 79
8  Eicosapentaenoic acid, methyl ester [C,H3,05] 702.211 878 79
9  Arachidic acid methyl ester [CyH4,0,] 715.661 936 326
10 Docosahexaenoic acid, methyl ester [Cy;H340,] 749.111 899 79
11 Docosenoic acid, methyl ester |[Cy;Hyy0s] 759.361 895 320
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Fig. 5. The sterol chromatogram of perilla oil.
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Fig. 6. The sterol chromatogram of rapeseed oil.
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sle] 7k 2O M sesamins F7]1E2] B4 2 EF9

Fig. 9. The derivatized standard sterol chromatogram.
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Fig. 8. The sterol chromatogram of olive oil.
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Fig. 10. The derivatized sterol chromatogram of sesame oil.
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Fig. 11. The chromatogram of fatty acid standards (total ion).
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Fig. 12. The chromatogram of fatty acid standards (extracted ion).
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Fig. 13. The fatty acid chromatogram of sesame oil (extracted ion).
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Fig. 14. The fatty acid chromatogram of perilla oil (extracted ion).
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Fig. 15. The fatty acid chromatogram of soybean oil (extracted ion).
B 6
I
\ 9
| f ] |
Ll
- l 15_u-,_' 11
e DM, AL
T (seconds) S80 &00 620 640 660 680 00 720 740 760
236 27 294 264 292 T, 1 326
320
Fig. 16. The fatty acid chromatogram of rapeseed oil (extracted ion).
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Fig. 17. The fatty acid chromatogram of corn oil (extracted ion).
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