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Effects of Oil Refining Processes on Oxidative Stability and
Antioxidative Substances of Sesame Oil
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Abstract

Changes in antioxidative substances - sesamol, sesamin and sesamolin - and mineral contents of sesame oil dur-
ing refining processes have been studied to investigate the oxidative stability of oils during the storage at
70°C. Fe, Cu, Mg and Zn were nearly removed from the oil by the degumming process. During storage, the
changes of total volatile contents in crude and degummed sesame oil were not noticeable but those in alkali-
refined and deodorized sesame oil were increased at early period of the storage. The increases of hexanal and
pentanal were most noticeable and their concentration was increased markedly in alkali-refined, bleached and
deodorized sesame oil at early period of the storage. During refining processes and storage, sesamin was re-
latively stable but the content of sesamolin was decreased. The content of sesamol was decreased until alkali-
refining process but increased during a bleaching process. The content of sesamolin tended to decrease with

increasing of sesamol during storage.
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o324 expeller (£33-§-3HANE o] 45} 400 kg/em’S
A F HHEE AlAs 2378 (crude sesame
oilye g} 237 2.5 Lo 70-80°Ce] &2 A
7hsta 41& F A ®eisle] 27 fi(degummed oil)
2 99t} @7Go] NaOH £4-¢ @3 wHkgt g
L2 pAELE Dpste] DAl (alkali-refined oil)E
odgic}. &-G-(bleached oily= BALfrol 2~3% A T2
24 Nes Aristn ket ok A3 shllA 110~
120°C2 3087 A2]3 F A3} HEe, 2%
Areoll Al 240~260°CE 9087r 23 sle] =3
(deodorized oil}E B4}
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2P718e TSl 2 YA TR A
5% A7)|E&¢& 27 20+05mlA S0mL Al g4
(Supelco, Bellefonte, PA, U.S.A)ol E3 teflono 2
coating® septum3} aluminum capS A}3-3}o] 24313
DA 70+1°C LB AHAsAA 79 kAo
el gt

3% 82 5%

A AL 2R 1S F A, P, vkl
Y oled 5 B4 g YAFLE sted 23
sAch. 7 AE < 10 a— H&s] Hatod 600°CollA 3]

A7 % A8 A4 3 mLE slels FRelA B4
AAAFHet. )7 —% E}*l 1217t 3)3kA)7|2 1% B4t
o2 TyR]E Mewa 50mLE A 837 atomic
absorption spectrometer (Perkin Elmer 3100, Norwalk,
CT, US.A)Z 28] Wrastel Sasteich. &, 72, o}
U ol FAEr] AT Hd F5 o=
7h7} 2483, 324.8, 285.2, 213.8 nmE AHE-319ic).

ME & 3w 33E2| gas chromatography

A Z A 2ol AAE FA 33HE-2 static head-
space chromatography HPH®o 2 Auksleict. AT
GCY Hewlett Packard 5890A series IIojn] HP-1 fus-
ed silica capillary column (0.53 mm X 30 m, 2.65 um
film thickness)®} flame ionization detector® A8}
28] wrgslel SHskdc ¥4I, FoU%s B2

2w 77k 120, 2007 250°CE 81937, split ratio=
1:80, AA49 3824 %E 30 mL/min gL, 49
279 224 5= 742} 35 mL/min, 360 mL/min ©]$]
o} A g ok GCol 7% AE7I(HP
3394A, Hwelett Packard)Z AR£-3le] electronic count
2 vhehigict

Table 1. GC-MS specification and operating con-
ditions for analysis of volatile compounds

Instrument HP GC 5890 series 11
Mass Selective Detector HP-5971A
Column Ultra-1 (HP fused silica capillary column)
50 m x 0.20 mm % 0.33 pm film thickness
Carrier gas He
Column head pressure 25 psi
Injection port 200°C
Detection port 270°C

Oven temp. program  Hold at 50°C for 2 min, then program to
120°C at 3°C/min, and hold for 40 min
EM volts 1776

GC-Msoll 25t Y 3 5tEtEo 53

FHA sk 4L AR E FAA GC-
MS (HP 5890 GC+HP 5971A MSD)Z electron ion-
ization W} o 2 AA)slglct. 7|8 201 mLE
dael ¥u Arg AREE A2 FaA7IEA
Tekmar™ LSC 2000 FAAAE 208 Fb FA
AAE-& AT F Table 19] ¥4 27103 243}
e,

7} 3lghE o] 2242 Willey libraryE o] 923}l o,
24 F A= 3gEe] 3% 2L olA static
headspace chromatographyollA¢} & 72 GC

o] F313te] W F-F A7h& vlwsted &alslgdct.

HPLCOll 2|3t sesamol, sesamin % sesamoline]
Mzt &y

27120l &)= sesamol, sesamin¥} sesamolinS
HPLC (Waters 510 HPLOE 243t} 2 A5
02mLE o|&ghe-2 B8A131 A7) Set-pak Cy cartridge]]
ZFol3k & 20mL wete g 8&3le] Lo} HF4
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Table 2. Mineral contents of sesame oils with different

refining process (ppm)
Fe Cu Mg Zn

Crude 1.0£0.041 1.840.022 7.3x0.020 2.74+0.019

Degummed  0.8+0.112 0.41+0.001 0.610.003 0.6+0.003

Alkali-refined 0.8+0.067 0.44-0.002 0.4+0.003 0.61+0.003

Bleached 0.7£0.069 0.5+0.014 0.6£0.002 0.6+0.027
Deodorized  0.8+0.028 (.11:0.001 0.4+0.003 0.0:+0.001
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Fig. 1. Changes in total volatile contents of sesame oils

during storage at 70°C. @—@: crude, B—M: de-

gummed, A—A: alkali-refined, X—X: bleached, *—=:

deodorized.
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Fig. 2. GC chromatogram of volatile compounds in
the headspace of sesame oils: A, fresh sesame oil; B,
after 10 weeks storage at 70°C. 1: pentane, 2: acetic acid,
3: hexane, 4: tetrahydrofuran, 5: pentanal, 6: dioxane, 7: 1-

. pentanol, 8: hexanal, 9: octane.
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Fig. 3. Hexanal formation in the headspace of the
seame oils during storage at 70°C. @—@: crude, B—N:
degummed, A—A: alkali-refined, X—X: bleached, +—»:
deodorized.
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Fig. 4. Pentanal formation in the headspace of the
seame oils during storage at 70°C. @—@: crude, B—M:
degummed, A—aA: alkali-refined, X—3X: bleached, *—x:
deodorized.
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Fig. 5. HPLC chromatograms of crude and refined
sesame oil. —: crude oil, ---: refined oil, A: sesamol, B:
unknown, C: sesamin, D: unkdown, E: sesamolin.

Table 3. Changes in sesamol, sesamin and sesamolin
of sesame oils during refining processes and storage at

70°C (ug/mi)
Sl.oralg)e Sesamol  Sesamin  Sesamolin
time
0 471.4 5115.3 4323.0
2 389.7 5280.1 44493
Crude 4 320.4 4936.6 4135.1
6 314.5 5077.6 4188.0
8 432.3 51135 3891.2
10 445.3 3386.7 42427
0 385.7 5168.7 4386.2
Degummed 3 435.6 4930.9 4108.4
6 574.2 5235.6 3116.5
9 1324.1 4890.2 -
0 131.2 5175.0 2653.1
Alkali- 3 367.6 4956.9 2842.1
refined 6 649.1 4917.9 2720.1
9 248.1 4893.0 1970.5
0 863.6 42494 1140.7
3 550.0 4290.7 -
Bleached 6 3745 43750 -
9 213.5 45519 -
0 - 4005.8  1046.7
. 3 1242 3029.1 -
Deodorized ¢ 760 37986 .
9 74.7 3807.5 -
YWeeks.
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