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Abstract

Addition effects of free fatty acids (FFA), glycerol, monoacylglycerol (MAG), sesamol, and aqueous extracts of ses-
ame seed meal (ASM) on the changes of sesamol and sesamolin were determined in thermally oxidized sesame oil
(SO) at 180°C for 90 min. Sesamol and sesamolin in SO were analyzed by high performance liquid chromatography
(HPLC). As the concentration of FFA and MAG in SO increased up to 10% (w/w), the concentration of sesamol
increased significantly by 0.94 and 0.70 mM, respectively (p <0.05) whereas sesamol in control samples increased
by 0.09 mM for 90 min oxidation. Sesamolin in 10% MAG and FFA added SO significantly decreased by 15 and
18%, respectively (p <0.05) compared to control samples. Sesamolin in SO with addition of 1.5 and 2.5 mM ses-
amol were not significantly different (p > 0.05). Addition effects of ASM on the changes of sesamol and sesamolin
in SO were not constant during thermal treatment. Conversion of sesamol from sesamolin in SO during thermal
treatment seemed to be influenced by the presence of FFA and MAG
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27N (Sesamun indicum L)y= A&
42-54%, 19-25% Frotl A= F2 4 %Zl Ahoz
=S X3S ofaJo} | ol g7t FoA] AfujE o] girh
(Namiki, 1990; Shahidi & Naczk, 2004). F71& wjd s}
Z—];(ﬂjﬂ-X% o] 0"0] ZFo E] 7'(1—7] 2o =E 3 —"U]/Kél?_‘%

Ao okt phytochemicalsS E3Hsl Utk I 2
71‘} 7150l EAste T8 A Y =EE = AR (sesamin)
I A A= (sesamolin) 5-2] 2] 2 (lignan)3} tocopherol}
HAFE(sesamol) S°] BAE L Atk AALE D AAEH
o] 3}t FxE Fig. 1-A°] UYERAATE F7lels AA
I AAFE-E o] Z+2F 200-500 mg/100 g2+ 200-300 mg/100 g
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o] FfE AHOo=Z HIFATK(Shahidi & Naczk, 2004;
Kamal-Eldin & Appelqvist, 1994). AlAlEHL 7.2 71
Al AAFES AARE dimerZ2 WH3E T 318 A 2 &
AMFA ol s MAlu]E AAMEo] YA H tH(Shahidi &
Naczk, 2004; Fukuda et al., 1986). MAlE 2 g2 A
T,‘:_L.S_ fﬂ—A}ﬁ]. ‘ELOPX}_Q_ g_g Z_]- 7]%; 7H/\ Agi.]] 1H ;qz] }\}
s} WA 2HE, =S A tiARe] 24, FH 2H E 9
A8 o a7 e AeE deHA AUrh(Fukuda et
al, 1986; Shyu & Hwang, 2002). FE3F AAIE9] =4
ol gxje} ksl gyt v El‘ziotq(Kaur & Saini,
2000), MAM=9] &4tsl a3+ FE3+= tocopherold} &
A As2eS dogitteE B % @ tk(Yoshida & Takagi,
1999). Lee & Choe(2006)= AlAl=o] MAREH oL AA}L
qlof Bls) 2zgake] 4Fs Al oS aAH S Bl
3112 ™, Yoshida & Takagi(1999)= AAMEo] fx]2] =
sbstit)ze) FAaE Algste] ARt AMRkeS

doZH FA9] AFAitsts A trtal HAsH T
Azl o5k, F o] He AT 257t molE s
AbE e ARsiebgAd o] F7helAth(Lee et al., 2010).
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E3] 247°CollA 21 £7F /& FMZ Azxd &2
213°CollA 21 &7F A2 FA fefgk 712 &

2t A F AAFEe] ST
At ole oA HEE gl 7rgatst 5 AAk
o] AN H AAERL] Fallo 43S vAE 89

7F 52 e aR1e] At Y-S AlAkeke Aot

Ao Fe A R IS ddH R e 4
AL Bt Jheaal]7F S sHAA theket FaAd o
Ay 9 Z71s A EtkPark et al, 2011). A8k
A AQI triacylglycerol #-3loll 23t F2] A W4ik(free fatty
acids, FFA)2] A4, diacylglycerol(DAG), monoacylglycerol
(MAG) 2 A E(glycerol)o] F713Hc}, Lo x 2
A715NM e ArbE ol Ao 72 ) fo
71 vl Z7FstH(Lee et al, 2010), ZHEZI
Maillard browning reaction 2= AA] F7tst), F7]Eo
A ZAWEd A e Z2wste I 1A #
o 3] 7]91%to] R.A1E %l th(Kahyaoglu & Kay 2006;
Hussain et al., 1986)

2 AT AL Fe A9 7raats) A, A=
AAFEE WSt F3FS PXe 8918 g9l Aot
715l FFA, 28418, MAG AlAtE, 874 37 9
FESASM)S 747 A7 5 712 ABAIA AlAb= Al
A= 9] &= M3lE high performance liquid chromatography
(HPLO)E EA38lo] AAIEb o2 RE AALEe] Agt f&
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Me 53 HEREHE )N A 2008 Yol 745t
AREBEAAL, AAE, SEAE, FEAEAE E3E(57.6%
2= 2H18:2), 30.7% & AH(18:1), 5.8% ol gt
(20:0), 3.1% ZPEAK16:0), 12% Z=E|oFZ2k(18:0)),
MAG=Z+= 1-oleoyl-rac-glycerol(99%)=  Sigma-Aldrich(St.
Louis, MO, USA)IX &+ th. n-HexaneS thA 3}t
(Daejung Chemical & Metal Co., Chunbuk, Korea), HPLC
& acetonitrile J.T BakerAM(Phillipsburg, NJ, USA)<] A&
2 AHgSIsT

op

I M=

Coffee roaster(Genesis Co. Ltd., Gyeonggi-do, Korea)®ll
250 go] FME 213°ColA 21 ¥7+ Fotl 2{71(EoF L2
7}, DO-9990, Korea)& ©|-&3te] 23ttt 24 715
< 10,000 rppm, 20°Col A, 20 ¥7+ A4 2] 5o (Hanil,
Incheon, Korea) 45 TH8 33l AR&-313ich.
24 ) ot FES(ASM) F5
S84 7B o3t MAREY O 2 RE AAEAA

HO™
OH
¢ 0" 0 <°:©/
g :
(0]
sesamolin sesamol
B) -
g - sesamin —>|
g
2 .
7}
L1
=< = sesamol sesamolin
& l l
Time (min)

Fig. 1. Chemical structures (A) and HPLC chromatogram (B) of sesamol and sesamolin.
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A GE A S19) 84 W o FEEASM
aqueous extract of sesame seed meal)S A =3
£ 247°C, 21 ¥ 7+ 2 T, 7155 AHsL gg_ 27
spel] 5] R3] FFH4E Wol 24 A7 Bk wuk
Whatman filter paper No. 25 A}&-3l] o331, &
Z(Iishinlab, Gyeonggi-do, Korea)3} 3t}

—’_I

s el S PAE 89l

10 mL vialoll 213°CollA] 21 £7F £S5 Q&
=5 Z71E 099, 095 0.90g7 FFA, Z24E, MAG,
T84 F v FEEASM)S zHzt 0.01, 0.05, 0.10g
A7kl ArLE Fro] e ¥stE gRlstr] sl n-
hexane®| =291 1 mM AAFES &-8-3lo] Z7|E00 MAME:
HAFFE 15 25, 3.5mMo] HEE FHrsn ="
AlEE 180°C convection oven(Win Science, Seoul, Korea)
oAl 0, 30, 60, 90 -7+ 7+E AFSIAIHTE ZF X E]te] Al
5% 304 F8lskit

g Litst
gole 3olF
A = =
=

MARE & MAISE & 24

7tE LkstE %7]%’\]E9] AAFET} AR 3
& HPLCE Z-&3l%tHLee et al, 2010). 7} 4Fs
H71EANE 0.1gS #H35] 1 mL n-hexane = H7F &
24 A1 ZF FQF ol WA skt AlEE 0.2 im syringe
filter(National Science)Z ¢33}3$+ & HPLC UV-Detector(L-
2400, Hitachi, Tokyo, Japan)Z A1t th 2278742 4 um

ﬂ.,
R |V
N o

- Lo

e -

e - o)ie

Waters Novapak Ci8 HPLC

column(150 mmx3.9mm 1.D.)3%} Novapak CI8 stationary
phase guard column Z2] 3L Vydac(Hesperia, CA, USA)A}
9] 0.5um pre-column filterS A}E3FAL ol FFS
gradient AL 2 ALW(ZHF) B v (acetonitrile)S
70 :30(A :B) .2 AlFsEe] 0-10 8, 40:60, 10-15 &,
10:90, 15-16 &, 70:30, 1625 %, 70: 30 U] &2 AFE-31%
5°C, wavelength+= 290 nm,
injection volume= 10 uL, flow rate= 1 mL/min®] T},

reverse-phase

3, column oven 2%+

MAME T y=1.388x10""x, (x= HPLC peak area, y
= AAFESE, M) 212 &83to] A3 th(Lee et al,
2010). AlAHE2-2 HPLC peak area@ X & 331t}

SAXE|

=A% A3E SPSS program(SPSS Inc., Chicago IL
USA)S o]&3te] ANOVA #4HEA & Fofart sle
$-, = H| 2] Duncan’s multiple range testS ©]& 0}03]
p <0.05 oA BlaLsti T

IS 7igtist & MAE R MARSE! & Hst
A ALE, AARLSE AIAME A2 HPLC &85t 7
retention time®©] Z+z+ 2.2, 11.5, 126 £ 2 M= g

22 = tHFig. 1-B). 715 FFA, S2AIE

Table 1. Addition effects of FFA, glycerol, sesamol, MAG, and ASM on the changes of sesamol and sesamolin in sesame seed oil

during thermal oxidation at 180°C.

Sesamol Thermal oxidation time (min)

(unit: mM) 0 60 90
Control 0.11£0.00"b* 0.07+0.00a 0.20+0.00c 0.20+0.00c
FFAY 1% 0.21+0.00a 0.52+0.00b 0.48+0.00c 0.41+0.00c
FFA 5% 0.20+0.00a 0.69+0.00b 0.93+0.00d 0.78+0.00c
FFA 10% 0.21+0.00a 0.77+0.00b 1.2240.01d 1.15+0.01c
Glycerol 1% 0.21£0.00a 0.43+0.00c 0.61+0.00d 0.31+0.00b
Glycerol 5% 0.20+0.00a 0.38+0.00c 0.48+0.00d 0.28+0.00b
Glycerol 10% 0.21£0.00a 0.43+0.00c 0.37+0.00b 0.53+0.01d
MAG 1% 0.12+0.00a 0.18+0.00b 0.31+0.00c 0.55+0.00d
MAG 5% 0.13+0.00a 0.21+0.00b 0.33+0.00c 0.66+0.00d
MAG 10% 0.15+0.01a 0.21+0.00b 0.49+0.00c 0.84+0.00d
Sesamol 1.5 mM 1.49+0.00d 1.27£0.01c 0.90+0.01b 0.53+0.00a
Sesamol 2.5 mM 2.51+0.00d 2.08+0.01c 1.47£0.01b 1.02+0.01a
Sesamol 3.5 mM 3.41+0.01d 2.61£0.01c 1.99+0.02a 2.22+0.02b
ASM 1% 0.15+0.00c 0.114+0.00b 0.06+0.00a 0.08+0.00ab
ASM 5% 0.15+0.00a 0.31+0.00d 0.21+0.00c 0.17+0.00b
ASM 10% 0.14+0.00a 0.47+0.00d 0.32+0.00c 0.28+0.00b
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Table 1. continued.
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Sesamolin Thermal oxidation time (min)

(unit: peak area,10” mAU) 0 30 60 90
Control 1.7240.10b 1.7320.05b 1.70£0.03ab 1.6320.11a
FFA 1% 1.71£0.11b 1.6940.02ab 1.63£1.03ab 1.5840.06a
FFA 5% 1.6610.12b 1.6240.02b 1.47+0.41ab 1.3520.10a

FFA 10% 1.5620.15b 1.4940.35b 1.2440.10ab 1.1240.03a
Glycerol 1% 1.72+0.16b 1.71£0.23b 1.66£0.01a 1.60£0.01a
Glycerol 5% 1.65£0.01b 1.65+£0.01b 1.56£0.02a 1.52+0.01a
Glycerol 10% 1.56£0.02¢ 1.56£0.01c 1.46£0.01b 1.37£0.03a

MAG 1% 2.13£0.01b 2.1240.04b 1.9940.10ab 1.8940.22a

MAG 5% 2.0510.04¢ 2.06£0.07¢c 1.9040.03b 1.7320.06a

MAG 10% 1.944+0.38¢c 1.9340.15¢ 1.7340.03b 1.5440.11a

Sesamol 1.5 mM 1.68+0.03a 1.69+0.06a 1.68+0.03a 1.70£0.02a
Sesamol 2.5 mM 1.66+0.06a 1.70£0.05a 1.67£0.04a 1.64+0.02a
Sesamol 3.5 mM 1.63£0.04a 1.650.02a 1.6320.03a 1.80£0.11b

ASM 1% 1.72+0.00a 1.76£0.01a 1.73£0.01a 1.83£0.00b

ASM 5% 1.67+0.00a 1.67£0.08a 1.64£0.07a 1.69+0.06a

ASM 10% 1.61£0.01a 1.6240.08a 1.60£0.12a 1.58+0.01a

! Meanztstandard deviation (#=3)
? Different letters are significant at 0.05 in the same row.

Y FFA,; free fatty acids, MAG; monoacylglycerol, ASM; aqueous extract of sesame seed meal

AHE, 84 7] v FE2EASM)E H7EEE & 7FE A
¥ A5 AAME 2 MAMEY &8 WSl Table 137
7} gl Z T (contro)d] MAFE FEE %71 0.11 mMolA
90 ¥ 719 A 020 mME F-2l8 o2 =718 tHp <0.05).
FFA, 28 A1E, MAG ASM©o] 1% H71d A 8¢ A%
90 ¥ k37t Al zHzE 041, 031, 0.55, 0.08 mM= H3}
ook whdHe] AALE HI7MAIE ] A$ 149 mMolA
0.53 mM=Z 7438ttt FFA, 28412, MAG F7He Al
AHE S foldom F7M7E REE AAMHEZ ASM
2 AXHES FTHATIA ettt o]9h 22 de AN
o] 5, 10%= S7F Al d& T3ttt "7bEo] 10%=
%718 7% FFA, 2YAZ, MAG, ASMo] H7He A 89
AAE S 90 71HE Al 1.15, 053, 0.84, 028 mM ©]
Atk = FFAS MAG7F 10% H7HE A1859] 90 & d4ts)
T AAFES Z+zF 094, 0.70 mMA =718t i =T 9]
0.09mM S7Hk HIaL Al o] H 02 EZ=QUTh(p <0.05). vF
Hol| AALE H7t A EE 342 mMolA 222 mM=E 7H4 6}

Atk WA AALE Aol F2 291S FFA, MAGS 2
At AAE dlom o590 Hyteko] FUtEE vl Ao
2 MAHEe] 3e Z7Fs1 tH(Table 1).

AAHER L] 9 HETE 90 ¥ Fakstol] o) 1.72
A 1.63(x 10" mAU)S. &2 7HA3% wbi o] FFA, Z A,
MAG, 584 371 8 FZ2EASM)Y7L 1% F7HE A5
A& 158, 1.60, 1.89, 1.83(x 10’ mAU)E ¥ 3}alith. 5%

A7} AEME Zh2h 135, 1.52, 1.73, 1.69(x 10" mAU)
2, FFA 7l &gt AlrbEde] P vt & 8
1wt ZA ZLsIATh AAFES] F7te] FEFS mHY
MAGE AAMERY] P AS HaAATE 1.59 2.5mM
Ak A7F A5 A AAREES 9087 Gatsl Al
oA HAE HolA] ZATHp > 0.05).

AAFE- A AALER Aol = FEHE, Doy, 9
proton ©]2(HN°] IS M A= Zi_‘li Bygdch
(Shahidi & Naczk, 2004; Fukuda et al., 1986). ¥ 72
I, ALY SHEFFFA)C] thE gﬂ of wlal ML=
S7F 2 AAFER Aol AP AAEE Ad Ao

= AT

AARE 2] g3t UR]= 1297 keal/mol(54.27 kJ/mol)=
R IEATHYeo et al. 2011). °]+= Z+Z}F 2.51, 6.05, 5.34
kcal/mol 8A43tANURE Zt= a-, v-, S-EXZHE HU} =
2 FRAR MAEC] EXHERTY AkstolA B} - 8t
o o 282 RISAIEAM ] qEE F9 T F US
<] 1) 3k TH(Chung, 2007). Wu(2007)= 180°C 20 2 &
H A715dA ArES STtk AR S AT
200°C ©llA 20 & 718 #7115 Al5oA = AAEdHe
2BAA N AAFES FUFSEA] ok S HAL
200°C aL2ol|A] AAFES] HPg Aol Ata o= vro} 3
*Pﬁ‘rml ojde] W] FajHut FrHAo® v 180°C

Lo o] ol AH R =2 HikstEA
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Table 2. Regression slopes and intercept of sesamol concentration and peak areas of sesamolin in sesame oil with addition of FFA,
glycerol, MAG, sesamol, and ASM.

Sesamol Sesamolin
FFA Control 1% 5% 10% Control 1% 5% 10%
Slope 1.13 0.87 3.27 5.29 -0.05 -0.07 -0.24 -0.37
Intercept 75.95 187.4 -73.54 -49.04 100.87 -5.16 -217.77 -54.15
Comparison 1.00" 0.77 2.89 4.68 1.00 1.34 439 6.73
Glycerol
Slope 0.75 0.42 1.43 -0.1 -0.09 -0.13
Intercept 136.2 34.1 135.47 73.6 7.15 -32.99
Comparison 0.66 0.37 1.26 1.82 1.71 2.30
MAG
Slope 3.88 4.45 6.05 -0.05 -0.07 -0.24
Intercept -39.43 -18.11 -23.57 100.87 -5.16 -217.77
Comparison 343 3.94 5.35 1.00 1.34 4.39
Sesamol
Slope -0.73 -0.68 -0.41 0.02 0.01 0.08
Intercept 122.62 6.01 31.74 110.02 -42.72 -33.88
Comparison -0.65 -0.60 -0.36 -0.31 -0.24 -1.44
ASM
Slope 0.27 2.07 4.18 0.06 0.01 -0.02
Intercept 142.71 302.02 446.88 99.77 99.66 100.41
Comparison 0.24 1.83 3.70 -1.10 -0.18 0.37
! Comparison was calculated as: slope of sample at each treatment/slope of control
S BT AlgETh AlARE 7t o8 AAbES] 71271t} frol 4
9l Zjol & Wolx| ggkon], AAHEe 7147]E -0.02—

VS 7 1M S B MAEE 2 MAEE! H5} regression £49
e 7FE F dx279 ¥aste FFA, FEAE,

MAG, MAME, =84 370

H ==X

- T aE=

(ASM)9] 1, 5, 10%

7kl 93k AALE G MAFEE W3t Fege regression

0.08 Wl & A A H7}eko] 27}
t z=-oll Bs)
}\ﬂ}\],io] o

ARSI &

PN
s

ArrE-R S Eal=

Itk ol AAMEYIS] Ba) AEQ

e
S4E A

s 9 Qs o] freA R e
o] @ Wwalsle] MAHERS] B3} oA E o

slopes 2 Table 20| YERNATE thZT2] A9 90 &

QF AAFE AR 7187 ZH) 1.3, -0.0solﬁ’ilﬂr.
FFAS] 7% H7Hgol 1, 5, 10%=2 S7F Al AAE &5
W3} regression slope= ZFZ} 0.87, 3.27, 5.29|At}. ol=
FFA H7}o] 71 &5 AAFES] Aol Hlg|A o g
S7HeHS on)gitt MAEE 28 SA] FFA 371l &
7FEE 20,07, -0.24, -037= IR -0.05E.TF 1.34,
4.39, 6.73 Bl =34 TH(Table 2).

SEAZE tixz79 HlaL Al AARE A ol Fo4<l
2ol 7h Ao AAEES FoH R s 318k
TH(Table 1, 2).

MAGQ] 7(:)] o , 5, 10% z47}ak =7} & 711_?4 A AHE
SFeF9] regression slope—: Z}7} 3.88, 4.45, 6.05°]%o.
AAFE- L] 7390l -0.05, -0.07, -0.24°] At} °] & MAG
%= FFASE ZFo] AAERle] &alioh Alake Aol st
= ofwgt

2 oA
ASME] 7% 5, 10% 7t Al, Al Adelle frel4 e
I_LO):_Q_]/]_ /\_”/\]_Ha] _,,»gﬁoﬂl: 094;@ o= Lr_;q oJ—oLl;]_
Shin & Ahn(2000) caramel 243} k& A E-9] gHiks)
ol AgE Aol st vhgo) AHEE = ol whe} g
Aebs B 2t v A E Bl dis] Balstsith
&AM E 784 7 vt FEE] A G F Al
AR el thgk o] FElsHA #EAE A= st
B AFA, A2 AxE VA, AAETSR

ol

B AR ARl fEAN 2 MAGS 9
29l0] Wolge] BIEH O urk W 99l BHL 9

g F7F A7k dasith

o (o]
i =

FEAHEFA), FEAE, MAG AAHE, 784 37
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FEE(ASM) 71 23 213°Coll A 21 & Fo} A%
27159 180°C Gatst Al AAME AALER &5 i
S A3kt 90 #7+e] GAtstel <)s FFASE MAG
7} 10% H7HE AlEE ZH2E 094, 0.70 mM 2] M AFE©]
o g]z% oz _%7} /\32&5404 014_ r,Hz?_: OO9mME’]' 57}
SHATHp <0.05). AAFEAL] -5 FFASH MAG 10% 7
AEE tzTl HlE 15 2 18% FelHer sl
(p<0.05). 159} 25mM H7} AAES AAFE- Y] &9
2l Wt fFskA] &%thp > 0.05). ASM H7F A5
A AR AAFE-R ] A wiste ER1EA] gttt
oA Fe IARFE ZHE J7IE] 7HE 4ks Al
HAHE A 2 AAEY Esfoe FFA 2 MAG 22 &
A Ak =] el R FFS e AR AlgHTh
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