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Sudy on the Changes of Tocopherols and Lignans and the Oxidative
Properties of Roasted Sesame Oil during Manufacturing and Sorage

Jinyoung Lee, Moonjung Kim, and Eunok Choe*
Department of Food and Nutrition, Inha University

Abstract This study investigated the antioxidant content and oxidative properties of roasted sesame oil during
manufacturing and storage at 25°C in the dark for 18 months. The manufacturing steps included pressing of the roasted
sesame seeds, and then three filtering steps. Filtering decreased the oil viscosity, but increased free fatty acid content. The
peroxide value (POV) was not affected by filtering. Sesamin, sesamolin, and tocopherol levels were significantly higher
in the 3 filtered oil as compared to the other oils; however, sesamol content was reduced. The roasted sesame oil oxidized
dowly during storage a 25°C in the dark, and there was no POV change up to 9 months of storage. The levels of
sesamol, sesamin, sesamolin, and tocopherols in the oil decreased with storage time, and the tocopherol decomposition rate
(-3.04%/month) was higher than that of total lignan compounds (-1.06%/month). Therefore, these results suggest that
tocopherols have priority over lignan compounds in performing as antioxidants in roasted sesame oil during storage.
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SIAL(F2HT), 42 #7182 4 um catridge filteg ©]8-3ko] 1
2 AF}E F(1xF AFE), T 4 pum catridge filterS ©]-&s]
22k oA (22 AFHT)ok 33k AFKEAF AR AlET) S X
Eicisel=g

WS, ndal, oAz 2d-&-e JT. BakerAHPhillipsourg, NJ,
usaellA FYstaa, AxEd EXHE E5E42 Sgma
Aldrich A(S. Louis, MO, USA)ellA 9438kt sk, AlAtelst
AARE S preparativeHPLCE ©]8-8F Lee?} Choe2] W (16)0]l
upe} 22, 244shek & ARSIt

AlZe| FH| ¥ X&

EE ANE+ 50 mL AIEW(Supdco Inc, Belefonte, PA,
UsA)ll ¥l FAE SR & Hzgo] ZHE aFuplel &
Folg o2 "esly 4FvE TYE R F 40C WEL
(LG8 §U= W53, LGHanbit, Seoul, Koregell ¥ A%
SPHA Agol ARSI

N5 A 7 ARk A9s fsie AlESE 10 mL
A Zbeo] ol Zejoddll FAoR Wil dFuE SUR 7
& & 25°C 327](Dongyang Science, Siheung, Koreg)ol %
1WHE B AsiaA I HASE Ade] AT B
S AEE 28] BHE A3S & F J=E FHs
EH7I89 Ast 8o 24

AT, 1AF AT, 23F A " AERS 4st EHew
A=, A F2717F, SElASLRE, AtskEghs rkekd
o A5 HEE 3 H=A (Programmable DV-+ Viscometer;
Brookfidd Co. Ltd., Middieboro, MA, USA)E o|&&}3]om Al
£ 500 mLE 60 rpme2 3HA7IHEA 25°ColA S 3T
AR FE7)7-S Merohm 679 Rancimat(Metrohm  Ltd.,
Herisau, Switzerland)E ©]-&-3te] 120°CollX Z783k3itt. 2]~
Wakzk(free faty acid vaue, FFAV)Z #2b3HE7k(peroxide value,
POV)S 7H2F AOCSH Cd 3a637 Cd 8539 278k 781
TH20).
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W 31352 solid phase microextraction® 271 2 H (Sep-pak
Silica cartridge; Long Body Sep-pak Plus, Waers Co., Milford,
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column(4.6 mmx150 mm; id, 5 um; Waes Co., Milford,
MA, USAYS 42et 93 &9 A=2ekE 18] (Younglin SP
930 D; Younglin Instrument Co., Ltd., Anyang, Koreg)o|lxZ, &
£ gl WeEEd £ £ vl (70:30, viv)E £ 08 mL
L2 EHFUOH, UV-200 detector(Uvis200, SSI, Lemont,
PA, USA)E ARE-3te] 288 nmellA] #4315t AIARE, AlALI,
MAFEE Y] A #e A AL (sesamol, mgkg of oil = 96.6 x pesk
aea216.0, ’=0.9996), AlAFY](sesamin, mgkg of oil = 63.6xpesk
aeatl186, r= 09999), MA@ (sesamolin, mgkg of ol =
44.2xpesk area-128.3, ’=0.9999)°] #F HHF JAS o&3ISith
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Table 1. Contents of sesamol, sesamin, and sesamolin in sesame oil at different manufacturing steps

Content (mg/100 g ail)?

Sesamol Sesamin Sesamolin Total
Pressed ol 36.43 + 3.38? 373.02+ 15.20b 224.38 +8.95b 633.83+ 27.44b
1% Filtered ail 37.88+0.68b 37195+ 7.97b 22195+ 5.21b 631.78 + 13.81b
2 Filtered ail 40.77 £ 1.43a 379.51+12.97b 207.41+7.52b 627.69 + 21.83b
3 Filtered oil (Final product; sesame oil) 2535+ 249 706.99 £ 61.46a 301.57 £ 25.84a 1033.91 + 89.60a

YMean + standard deviation.

ADifferent letters show that the means in the same column are significantly different at o = 0.05.

Table 2. Tocopherol contentsin roasted sesame oil at different manufacturing steps

Content (mg/100 g ail)?

o- e o- Tota
Pressed ail 2.01+0.12ab? 2297+ 0.3% 11.64+0.22c 36.61+0.58b
1% Filtered ail 2.02+0.06a 21.27 +0.56C 10.71+0.27d 34.01 + 0.86¢c
2" Filtered oil 1.86+ 0.03b 17.92 + 0.98d 9.36+0.51e 29.14 + 1.48d
3" Filtered oil (Final product; sesame oil) 2.06+0.03a 2492+ 0.57a 16.63+ 0.18a 4361+ 0.75a

YMean + standard deviation.

ADifferent letters show that the means in the same column are significantly different at o = 0.05.

FHE FFS ol ou AFRNAM FeldA =okA AFH
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Table 3. Changes of induction periods, free fatty acid and peroxide valuein roasted sesame oil during manufacturing

Viscosity (cp)  Induction period (hr) Freefatty acid value” (%) Peroxide vaue (meg O,/kg il)
Pressed ail 14.1+0017& 157+0.02b 034+001c 020+0.01la
1% Filtered ail 125+ 0.01b 16.0+0.01la 034+001c 020+0.01la
2" Filtered oil 11.2+0.01c 160+ 001l a 045+0.01b 020+0.01a
3" Filtered oil (Final product; sesame oil) 11.2+0.02c 13.6+0.02¢c 0.73+£001a 020£0.00a
Yas oleic acid.

IMean + standard deviation.

IDifferent letters show that the means in the same column are significantly different at o, = 0.05.
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Fig. 1. Changes of free fatty acid and peroxide value in roasted
sesame oil during storage at 25°C in the dark for 18 months. O:
freefatty acid value, @: peroxide value
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HOE W} QIgloy o] % Frter] Alalete] 2% 18195
060 megkge =, ol= AFe] Ayt AodA] oidEt A
A T H2A FoA(p<0.05) S8 ow|gt). 2 18
NE #ZFe] 27152 FkskHEZEl 060 megkg GA thE
B AR o ks ol vIsiA vl W& gholth oA E
of 2 TAdEX Al FHE&#H41H40-48%)7 2|
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o= F7kek Aol Ba3s)d vk Stk Hwang 5(36)3 Choeot
Moon(17)2 70°Cellx] 27199 HE= 107§t A4 7159
FakslEghe] WskelA] e-S Bad vl k. FV)EY] w2
2RI AXE F Elad FE Bl AR dEA 9
tH(18).

AFRFE 25°C oJF2 oA 191Y B¢ AT wf ArE,
AR, AAE—S] ke XA 3] A2 H (Fg. 2) o3
°olE sEC] AR F Ea=E7] wiEelth AAE-2 phendic
hydrogeng A2kt Zoll Fo4%k & semiquinone =tz A4
star, o] gz o gtz wheste] quinone® 3l
ot (37). AEFFE 1R Et AEAS W AFH 100 gF Al
AR, AR, AIAERS A 90-93%el slldshe ZH2 226,
4334, 2637 mgg FH3l] Aol wE PP E AR 4%
th e, 18 Y FRF AR & AFRe AAE, A,
AAEE T3 Zhz A% e 44.8%(111 mg), 78.5%(3755
mg)s} 78.1%(220.9 mg)Z F-2l5Hl(p< 0.05) AsITh A F
AAFES] AR, AlAFER-) vlE] wa] Esf=e H3dS Tdle
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Fig. 2. Contents changes of sesamol, sesamin and sesamolin in
roasted sesame oil during storage at 25°C in the dark for 18
months. @: sesamol, O: sesamin, l: sesamolin, [1: total lignan.
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Table 4. Regression analysis between relative contentsin lignan
compounds and storagetime at 25°C in thedark for 18 months

ess )
Lignan compound Regression kp))ar ameters’ z
Sesamol -1.98 105.2 0.459
Sesamin -1.07 102.4 0.833
Sesamolin -0.98 102.8 0.703
Total lignan -1.06 102.6 0.775

YRelative lignan compound content (%) = ax storage time (month) +
b, r: correlation coefficient.
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Fig. 3. Tocopherol contentsin roasted sesame oil during storage

at 25°C in the dark for 18 months. @: a-tocopherol, O: y-
tocopherol, Il: 6-tocopheral, [1: total tpcopherol.

A 717kl w2 AFEfelre] FEANHES] Hel&Es -304
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W) S AA ) AARE-e] fa SRR mEty B
gk Shehidi 5(9)°] At frAlakdnt. Bl sheteel Bl &
A g B3l HFE7F 22 AL fad sHERT ERF g0
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Table 5. Regresson analysis between relative contents in
tocopherol and storagetime at 25°C in the dark for 18 months

Regression parameters?
Tocopherol
a b r?
o- -2.12 99.5 0.996
¥ -3.03 99.2 0.987
- -3.17 104.7 0.970
Tota -3.04 101.3 0.993

YRelative tocopherol content (%) = ax storage time (month) + b, r:
correlation coefficient.

Table 6. Effects of lignan compounds and tocopherol on the
oxidative stabilities of roasted sesame ail by using general linear
models procedure

F-values
Source DFY
FFAV? POV?
Sesamol 1 597.38™" 12057
Lignan Sesamin 1 654.91"" 29.36""
compounds(L)  Sesamolin 1 25.69™" 3.46
Totd 1 69.35""" 79.98""
o- 1 1610.36""  158.01""
¥- 1 55.91""" 2.28
Tocopherols (T) 5 1 960" 1453
Tota 1 1207.48"" 79.07""
L*T 1 3.67 2047

YDegree of freedom

AFree fatty acid value

IPeroxide value

*p< 00001, “p<0.01, p<0.05
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