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AR EREN AR M ERNRERE IREANASHTHE - —BRARERLA T LEBEY &
M Z AT AR » A& REF RIS TR o AT RIS H I Mk e R 22 B8 Ak
REE A SAIER - RERMEA G HE 22 RREF 0 "Gd— % SRAET LA RERK (4.3%) AR
B U (8.7%) HF » AR EIEE (120 ~ 140 ~ 160°C) ZAFH (10 ~ 15 ~ 20 min) BT E - BAFTEXCT
Bt (B ARME) EATHAEME R D I A R TR am a2 > KRS - AF BRI - ERAT - HR
Kok eI o By TR R AL B o P o 140°CEIY 10 min 69 #1 R R L RAFZ Ak S AR #

= B9 A AR PR 5

PR UEBMERZAFTHSETESIOmg L

5B A B N RIS TSRS ESE -

RASEER ¢ S~ R0 ~ EEMERSY ~ BB - BEUEEY) -

BIE

Sk (Sesame, Sesamum indicum) =257 i
FHEAREEY) » 3138 Z Rt - BERE - JHEE - &
—FEAEEAREY) - RERRENE » &HEEHE
AR o BAT > SHR 2 A R T B R mn B
& > &Pk EEEM AHIE - 4t ~ PE -~ 2=
FMEE & - RNFEE MR KERE - CHHS
RE S RinfEEL - GBRBESET > 2014
FHECTEA R AE &2 5y 46,313 Mg » 4447 7,063
HEIL > MO G 126 BT #HROH S
HEoy a5 333 BRI B0
2,646 EETT 0 Gt A 4,624 BETT (AR
PBESTTHHEIT BREFMHE20M4FE
B ESMAERE R 2,207 Mg 0 EHEOE
17 4.8%  BURSAMMNEEEFOMEE R &
B = B A 2 A .

SR R S B MR E Y HEF A

BFEENEBEREZ— FILE&EIIHTS
BEEE LE R A (Namiki 2007; Kanu et
al. 2010) : fEFEHHiE 22 50% LA B &
SRR RS B e 0 5 AV W TE R 8 R A B R
EMEE (30-63% oleic acid, C18:1) & ool
(46-58% linoleic acid, C18:2) ;s EHE &L
5 17-32% > Y9 E kA&l - DIR R
% (methionine » A RS20 75 Fi BLBR) e ~F B
B% (cysteine) B ¥ » E&EN—MHEYMEED
BB A 3.4-13.6% 0 T R i bE
FRNE - AER s RS E 2.81-7.23% ;
WYEEEENKk - & RERHMEZ RS
o HP LD EEERS - & 100 g i
Fr49&45 1,200 mg ~ % 9.6 mg ~ # 540 mg ;
EHYEMNEEKSESEESE > G5 Bl - B2
B i S o 1£ 100 g & &0 5 K 1.5
mg ~ 0.25 mg % 6.0 mg °
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A R BA R n BV Y SRR A Ol AR DL
REAFIPS MG B X (> 85%) » R B i /E ¥ Hiig
RSB CHEE SIS EE
AERE - KBMERFERAGIEALE - B AU
EHYE4ZE GERSE R 533 mg L (Blatt
et al. 2001) » FH & a-tocopherol (50-373 mg
L") K y-tocopherol (90-390 mg L") R f& 45
- HpnitlEaEaaE - HEEH REER
BNk - o4k 42 & E J2 DA y-tocopherol &5 Fy
F o FESF 100-440 mg L 3f H P REE
KEGREREMEEEFHEERNER - HA
% (Pior et al. 1991; Kuriyama ef al. 1995)
HEAR AR B TR AT - S
HrhaaEE0HmELEY) (phenols) » &
AR 2 (lignin) » 3fi @7 %4 By sesamin ~ sesa-
molin ~ sesamolinol ~ sesaminol 7 sesamol & >
HA RFATEARRE ST - BRI 2D &R -
AN LEEERENEEERNE "ALEE
(Cutler et al. 2004; Valko et al. 2006) » fi DL
e = AR E L NN EY) » R EER
Uk ~ (LIRS -

BB R BV i BV AL S - RIEES
A > TEEEN R R TR SEEE S
Fd—5%, (‘Tainan No. 1) dnfd - M iR E HIT
HiiEXZEgaMEBRERRSEUHELE
21996 FEH R > B H AmmiE - AR - T
IR T R CET SR HR P& EE
it im 22 oy LR - BA & HY RS ~ sesamin
sesamolin J y-tocopherol & & ° "G —5%,
BECHBERHHSE - flHE - K TE
FEE SR (FF 1,217 kg ha'' » K1 941
kg ha') (Lee 1996) ~ Jifls & & 52-56% B
2HA% 5> (Lee & Liu 2011) o

SHIHYE R 7% - BRI IS B
B BCEBEBEEER R - BAHER
% (Hsieh et al. 2014) BUR » BEE RO IR Lk
& HRBELEaYa8lE  biE b
58 o ZRIM - BEE 2 BRI AV ET - M
TN G BN 2 BRSH RO 728 m > G HFFORE
AHVEYSNESMERE - REBITBIRREEZR
EgEBER > 103 £E 2 A X ZRE
WhemT  HEESHEEER 97.6% A
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RRRRGDHEROLE - URFRAS
FERNGE BE— - SRS

i sl A EE Y B R A U Ry sl BBkt > e A
[ IO 1 - P DL FR I B 2 Bt 2 U i e Y
PRRE PR R T AT PASI T > DU B & T Y
IR TR (LA S B 2 e -

MBS X

FRAS PREREE S IKE DT

BEGE T 22 R 2014 FKE
B B SR i > 2y B4R IR B R YR R
1) o E/KEMRIE CNS 8315-N 4079 Bk K4
KIE#EY G2 HEZE > MiRERBER
INBERRTZAR A 105 CHEFSRZ IR 2RI EE > 400k EE
& (WI) o B4 2 g HHRfRE & ARG
TETEREE (2FRE W2) » B A 105 CHEFRRZ)E -
2h B BN ERASABITE  EE2X
FEEMZRFRED 0.005 g K1k > SLkE
2 (W3) e &KE (%) = (W2 -W3) + (W2 -
W1) x 100% °

FAIRAS 0 BRI B A T 22 BY

SrRIEL 100 g SRR - BL 120 ~ 140 K 160C
=FEORE - 0L 10 ~ 15 520 min TR (B
B - ET-2 » B2 REARAT - 68)
HARARERER -20CKFE 2w o (EHE
H S il 7 B Y = R DR 7% 0 T DU 6 B
ity FEELZY 0.1 g » 3 Bl A H B2 EC Z B 0.3
mL > 5#& 2 min > DL 12,000x g B/ 2 min (&
HUHIE B » EE A4 X EERTUR UK
BRRGE AL IRARIAR] (B O N EZ R R
f#% > SPD111V » Thermo » U.S.A.) & » fFE >
B AEHE AR E Y -20°CHy R DA 12
Gt R -
RERRBERE RN D AT

FEELZY 0.014 g Z M s EE (LB ZEHUE)
£ 2 mL BEBELOES > 1A 1,000 pL ECkE
(& NfE#E 3.0 mg mL™' methyl heptadecano-
ate, C17:0-CH;, Sigma Aldrich, U.S.A.) > 11
A 60 uL 2 N KOH (fc #j> HEzH) » B 10
min  fI A 400 pL 68/ & 8IS K > HEREG
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Table 1. Collection spots of sesame samples in Tainan, southern Taiwan.

Sample no. WC (%) Sampling site with global positioning system (GPS)
S1 4.63 +0.07 N:23°06°45.36”  E: 120°09°32.35”
S2 4.84+0.01 N:23°07°12.34”  E: 120°08°57.02”
S3 4.27+0.01 N:23°11°36.64” E: 120°10°10.75”
S4 4.64 +0.03 N:23°13°00.34” E: 120°08°20.59”
S5 5.33+0.04 N:23°12°57.24”  E: 120°09°48.05”
S6 7.45+0.07 N:23°07°40.45” E: 120°12°59.70”
S7 7.40 £0.01 N:23°07°48.60” E: 120°13°30.71”
S8 6.03 +0.02 N:23°07°45.07” E: 120°13°43.85”
S9 5.51+0.03 N:23°07°58.70” E: 120°13°45.72”
S10 8.69 +0.02 N:23°08°09.53” E: 120°13°46.23”
S11 7.43 £0.02 N:23°13°00.34” E: 120°08°20.59”
S12 4.27+0.03 N:23°12°57.24”  E: 120°09°48.05”
S13 5.68 +0.04 N: 23°06°42.37”  E: 120°18°51.87”
S14 5.57+0.07 N: 23°06°03.50” E: 120°18°03.86”
S15 6.12+0.01 N:23°06°13.39” E: 120°17°41.77”
S16 6.30 +0.06 N:23°07°21.19”  E: 120°17°9.57”
S17 6.45+0.05 N:23°08°17.94” E: 120°17°32.22”
S18 4.65+0.04 N: 23°08°58.37” E: 120°17°17.70”
S19 6.04+£0.10 N:23°05°58.98” E: 120°12°48.78”
S20 5.75+0.02 N:23°06°10.28” E: 120°12°39.62”
S21 5.87+£0.04 N:23°06°52.85”  E: 120°13°34.01”
S22 5.08 +0.01 N:23°07°39.99”  E: 120°14°34.98”

“ Water content.

DS IF I FE 7% + 12,000 g B0 2 min » (55
WA (LR BECKE - TEHERE -
> FJEig bl 0.45 pm i@ JERE (PVDF filter,
Millex-HV, Millipore, Darmstadt, Germany)
HEITHEIER 10x ik B £ 48 1,000
uL o FRAHE T R I E L A€ (GC-MS, 3800
GC/MS, Varian, U.S.A.) > 47#7 1.0 pL & & -
JEBF OB RE (injector temperature) £ 275C »
o3 BEE L BR B B 41 FE CP8822 (VE-23ms 30
m, 0.25 mm, ID DF = 0.25, Varian, U.S.A.) >
#  F BE (carrier gas) /% 99.99% = 46 & R
(He) » Ji# /5 0.9 mL min™ ; SHEE © A
JRFE 100C » 725 1 min % > FLL15C min™ 2
HAFR 0 B 100C EFA-2 185C » 218K 8

min °
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RAMAS 22 ENYIREn =S 2 DT

SAE SR LAZREEK (ddH,0) Mike & 1k
(gallic acid, Sigma Aldrich, U.S.A.) > 43 HJ HY
10 HLZO‘0.2‘().4‘().6‘0.8)5_21mgmL’l
gallic acid » X 7 il A ddH,O 160 pL > Folin-
Ciocalteau phenol reagent (Sigma Aldrich,
U.S.A.) 10 uL > 35% Na,CO, (Sigma Aldrich,
U.S.A.) 20 pL - EE5BEFE 200 pL R &4
H OD750 {8 » B i /& 4 i R 1D ~ B 1 1% DA
H B (8 %5 & MeOH) = Z it (7% Et,0) 22
W ERRBER % ZHE AT omimEE)
LL MeOH 75 il #i ¥ 10x HU 15 pL > R 0 A
ddH,0 240 pL > Folin-Ciocalteau phenol re-
agent 15 pL » 35% Na,CO, 30 uL > TR E
¥g5) 5 B0 13,000% g 2 min 0 55 &R G F
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AR R YO AR BOSE B FRIE O 0 HL 200 ul
K ER %] ELISA & JE#% » DL ELISA Reader
(SpectraMax 250, Molecular device, U.S.A.)
&0 OD750 W5 AH -

rAMRAS ZENYDSER R TD DA

1 FE B dn DL MeOH 10x # £ > HY 100
uL-1.5 mL % & 805 > 1A 100 uL 0.2 M
BEEE G ER 0 RG A% A 100 uL 1%
K.Fe (CN),» JB&&H 45 » BEJY 50CHZ/A 8 20
min &6 A K b o 52240 (4930 s) » Pk
Ly 1% > il A 100 uL 10% trichloroacetic acid
(TCA , Sigma Aldrich, U.S.A.) JE& 4 B
L 13,000 g 2 min {%& » H{ 100 uL 7 JE &K 2
ELISA |7 JE# gt > fii A 80 uL ddH,0 & »
JMA 20 uL 0.1% FeCl, 354 » TLEIHA ELISA
Reader H|E OD700 B AH » ik 3 B -

12 2 45 2 DL MeOH it #4 trolox (Sigma
Aldrich, U.S.A)0-02-04-~06~08~1}
1.2 mM » 2 A BERIER 5ol E T 548 ] -
rAMRAS ZEN D E BB DA

2 5 AL 2 95 A0 8 O
5 10 pL v fIA 190 uL IECBE (FifsE 20%) > DA
0.45 um #EJERE (PVDF filter » [7] ) #1Ti#
8 o fEEdh 4 2 A0 %L 50 ~ 100 & 150 mg mL™!
y-tocopherol £EA4E i » DUS U MHE M i& (High
Performance Liquid Chromatography, 2695,
Waters, Milford, MA) #{T347 > SEEER A
Inertsil ODS-3 (5 pm, 150 mm x 4.6 mm 1.D.,
GL Sciences, Japan) » B [E 40°C > 81 4H &
MeOH : ACN = 40 : 60 (ACN J acetonitrile,
Sigma Aldrich, U.S.A.); Ji B 5% & & 1 mL
min™ > 5 F B S (& 0 28 (Waters 2475 multi
A fluorescence detector) 437 » &8 7 £ 298
nm > JFER R 328 nm -

FAMLFS Z2ENY) 2 ABTS BEHEIBFREETD
vaxiil

K FE &\ B B 2,2-azino-bis(3-ethylbenzo-
thiazoline-6-sulphonic acid) (ABTS, Calbio-
chem, U.S.A.) B1 30 mM ammonium persulfate

(Bio-Rad, U.S.A) LL 10 : 1 ZEEBIRFER 71T
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Al 2 hRE W E R RIS E » DAEERENS
B+ B A o ESAILIZY 5x ddH,0 ik
{5 HOR7 = 734 nm OB AE S 1.0-1.5 2 [ »
& Ky ABTS [ JEEH] - 053 ik cn 2 AR I
B HERIRE T > K OD734 WO AE FF(R - H
SRS L DL 10x BE S MeOH JE &1 45 - HUR
A 25 pL-1.5 mL fEHE0E » 1A 225 pL
ABTS [Z JEGR] - )R &A% » B0 13,000%
g2 min > Y 200 pL @ ER ZE ELISA [ JE
figh » T7EIA ELISA Reader JH|7E OD734
B - T 3 B -

FEAE gl 48 2 DL MeOH Jit#L trolox 0~ 0.2 »
0.4~0.6 2 0.8 mM » 7 JIE 5 BRA1EE ft ol 72 J7
EMHE
FRNAS 22 EXY) 2 DPPH EHE BFREET]
DT

SRR fn DR N EEFRRE 3 > HL 90 pL-1.5
mL A EE0E 0 JIA 810 pL & 5 HESR
100 uM 2,2-diphenyl-1-picrylhydrazyl (DPPH,
Sigma Aldrich, U.S.A)» JE & 4 % > Bl
13,000x g 2 min » H{ 200 pL {7 fEK 2 ELISA |2
JE#z o > T7EICA ELISA Reader | 7E OD517
W HAH - BhEn 3 B o B mEA AR
DPPH H HIZAE ST » K ODS17 A AEFFAE -

FEAE Al 48 2 DL MeOH Jig#! L-ascorbic acid
(Sigma Aldrich, U.S.A) 0 ~ 0.02 ~ 0.04 ~ 0.06 -
0.08 52 0.1 mg mL™" > fZ i A B3 R4 01 52 77
EME -

LS

BRI B S K E E R B EEORIF

e SR 22 (LA F B PR A E
ZEARE (£ 1) (7 HI4RSE S1-822) » HEUFRZ R
Witk & R P& it H iR - AU 25
EoHKTEE - SREUR > 22 ([EEHR B
mn /KB ERME K (4.27-8.69%) (& 1) F
{E B 5.82% © Yen et al. (1986) &% R 57 & EH
ik Z B 7K E Ry 4.88% » BURGERLE RAHIT » 2R
7 B0 oy SRR A o 2 /K B e 2 8% DLE - WJRE
N SRR IR~ HEEE - 92 H g
FZRRRIFARIFTIERL - 2/KEA F AT gE R
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HRBERE R Y

W ATRRETE R Y A 2 5 - (N MEA &
KR BRARH 83 (4.27 £ 0.07%) Blfg &K S10
(8.69 + 0.02%) » { Ryt GSUBRAT KL - EH L
Wb P FE 4y HI BL 120 ~ 140 K 160°CHIEN 10 ~ 15
2 20 min - LA - BEEEGSLIIUE 2 ¢
HEITEREmaY - #H A5 S3 HS10 Km0 A
120°CRDEYER IR ATY 15 B FLRERR - 1T 160°CRD
fUedn > ZEPHIRMAL - R 140CHDH
R ESEEO > Hd > DOI#, 10 min &
F R AR -
BAMRE ) #2 JHAs ZE BN R ER E A AL B #E
RO

KENE DG CRE 120-140C ~ 10-

20 min) HYEAREAE &0 S3 B2 S10 - H FHEE A2 Y
I RE 2 P39 ZEEUR oy Bl By 41.9% £ 1.2% &

75

117

39.2% + 1.8% ([& 1A) » Z f Al & 56.2% +
1.4% ~ 54.2% + 1.5% ; ZBk2 20 8= H
15% ;5 A BRI B 2 FEEE - $H AR A HER
R EFERRAK o 5B 0 S3 AR R R
> S10 EHRTE AR fh &Y 2% « HE—2 53 i Z Bt 35 HL
s A RE A B 4H Ak (8 1B) » #7R S3 81810
oy AT - HERG B4R EI(E 1 C16:0 55 7.29%
+0.20% ~ C18:0%5.79% + 0.50% ~ C18:1
$£539.23% + 0.56% ~C18:2547.70% + 0.82% -
C18:3%1.00% + 0.03% - Yen et al. (1986) {f
H "Bk SARE > R B EEERE -
FAIE C e ZE EUER  H Ah AE » HE R (52.7%)
K HE R B 4R R LA B 4E 5 (R 2 ~ @ 1B) HH
A0 BURZEELE O R E S B A REFRY
VRS o TR R 2 FEHURE 40% -

(A)

= oMeOH
X
(=)
- BEt20
o
2
o 50 |
2
=
o
o
©
-'E 25 H
®
©
1S
3
o O
w

B) ™ EFrEseiiiEiiiEiiiiil
NI EEREREERRERRR R
= 75rE B & B E §© ¥ & & B B S B 2 & ¥ &8 2| wcigs
i) B OB o2 OB B o5 o8 B B B B OB OEE QO B '
Z 60 ‘B EEEEEEEEEEREERERHE IR
o | S =D = = I I .
S C18:1
g uC18:0
S 25} uC16:0
i

@ () (© @@ O @ h) @@ b) @ @ @E 6O @ h @
S3 S10
Condition
1. EHREEE) R HAE R BEAH B AT
Fig. 1. Sesame extracts and their fatty acid compositions. (A) Shows sesame extraction yield (wt, %); (B) Fatty

acid-composition of ether extracts. Different roasting conditions are presented with (a) 120°C with 10 min, (b) 120°C
with 15 min, (¢) 120°C with 20 min, (d) 140°C with 10 min, (e) 140°C with 15 min, (f) 140°C with 20 min, (g) 160°C
with 10 min, (h) 160°C with 15 min, and (i) 160°C with 20 min. “MeOH” and “Et,0” represent extractions from meth-
anol and diethyl ether, respectively. Bars show mean + standard deviation (n = 2).
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2. SRR S a7 KR 2T 2 HWA R 1T -
Table 2.

HEeot 2

Ingredients analyses of sesame extracts” of low and high water contents.

Water content Extraction Oil content Phenols’ Reducing power” y-Tocopherol™
Sesame sample (%) solvent (%) (mg mL™) (mM) content (mg L)
S3 427+0.01  Methanol 419=+12 0.82 £0.04 6.08 £0.25 259.2+10.3
Diethyl ether 562+ 1.4 0.48 £0.03 1.85+0.05 487.5+14.7
S10 8.69+£0.02  Methanol 39.2+£1.8 0.81£0.03 6.38£0.17 140.6 £ 7.6
Diethyl ether 542+1.5 0.44 £0.03 1.96 +0.05 4558+ 174
“ Average values of all sesame samples treated with different roasting conditions.
¥ Standard curve was established with gallic acid.
* Standard curve was established with Trolox.
¥ Main tocopherol form found in the assayed sesame samples.
Nuaj:[=] N\ == B2 phyEm
rAMHRE BB S 2R R DT 150
S (B 2A) ~ 2.0 (B 2B) ZEHUHAS 2 125 (A) L
Bl S 8o EUR - WA R 08 2 100 |
= ChERS - BEIIR) M ME&e .
0.75 =

EE Y 160CRID R T (10-20 min B 252
AKR) » HEEZEEEE S3 B S10 kR fn syl Fy 1.24
+0.07~1.24 + 0.05 mg mL" > Z [t % H % 4>
Rk 0.80 + 0.03 ~ 0.68 = 0.03 mg mL™" > 42
SR 12008 04 N4 2 &1 2-3 15 -
BT AWFZE4E AHFF & (Elleuch er al. 2007) »
EomEE g AR ELLEYNEERS -
LEAh - HEEZEHCHAEHY 48 B 2 2 5 0.82 +
0.04 mg mL" » 42 & Z B 0.46 +
0.03 mgmL" (53 2) -

3A ~ 3B 43 il 2 3 R B 2 Bt 2K HUH A
ZRIRT - Hrp o HEERAUCEEZ DGR
DOl > SEERE( LY a2 AMEI
2L > S3 BL S10 Z iy =B E J157 A By 10.64 +
0.72 ~ 10.97 + 0.56 mM » HIHF 160°CkEKD 20
min 7 & > QVE R RIS EW 5 % - A
M Z B2 BB E [ 8L 2T 2 &
BEECAE o BEZR S3 B S10 =% 2.34 + 0.10 »
2.59 + 0.08 mg mL"" [E]5 3R 1 B = s 1 o
(160°CHIZA 20 min) » {H 2 By i (R 1D 58 FE
B 5 fE - SFERERI EE T A e
BIF ST (32 2) 0 S3 B A BEEL Z Bt A HUE 77
R 6.08 + 0.25 ~ 1.85 + 0.05 mM > S10 £ 5
HI[5Z 6.38 £ 0.17 ~ 1.96 + 0.05 mM > ZEr B
IRV IR ST R L BEREHUIRY 3 5 DL L o
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Phenols content (Gallic acid, mg mL™)
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0.75 |
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2. NEEO G Z R RS ~ ZBEEHOH R4S
B s -

Fig. 2. Phenols content of different roasting conditions
of sesame seeds extracted with methanol (A) or ether (B).
Different roasting conditions were (a) 120°C with 10 min,
(b) 120°C with 15 min, (c¢) 120°C with 20 min, (d) 140°C
with 10 min, (e) 140°C with 15 min, (f) 140°C with 20
min, (g) 160°C with 10 min, (h) 160°C with 15 min, and
(i) 160°C with 20 min. Bars show mean + standard de-
viation (n = 3).
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12.0
(A) I
100 ¢ -
8.0
6.0 - .
ao; B = F
S 20}
1S
<
o
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s
g
E 3.0
S 1 (B = S3
E 2_5,( ) $10 . &
20r -+ - L
15 |
1.0t
0.5}
0.0 )
@ ® @© d @ O @ " O
Condition
el 3. AREE R SRR I - ZBEEEOHASE
JE 15340 -
Fig. 3. Reducing power of different roasting condi-

tions of sesame seeds extracted with methanol (A) or
ether (B). Different roasting conditions were (a) 120°C
with 10 min, (b) 120°C with 15 min, (¢) 120°C with 20
min, (d) 140°C with 10 min, (e) 140°C with 15 min, (f)
140°C with 20 min, (g) 160°C with 10 min, (h) 160°C with
15 min, and (i) 160°C with 20 min. Bars show mean =+ stan-
dard deviation (n = 3).

HAMZHUHIE TR ESE

HPLC 7pffrée 2 E 2HRG - R B 2 i =2
HOHAG (B 4) PRy 2 > fa~p -3 1Y
HEEZHIH & 2EE 0 s g s hom 7
TR TR S T B = B AKRRAVER
i S3 RS HVAE S S10 0 B {E S RIE 16.9 + 1.9
mg L' FFFZE 4279 £ 154 mg L™ » DLR 16.2
+0.7mg L Bn% 2388 + 1.5 mg L™ o 2t
= HU ¥ = y-tocopherol [& & /& Wb 58 f& 7 >
SRR ERNEL > S3 5 iy & B 7R
120°CKE D 20 min » ${H 5 625.0 + 4.2 mg L >

B
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4. NENEIMEEZ AR R - ZBEEECHAE v-

EEBMEREIT -

Fig. 4. y-Tocopherol content of different roasting con-
ditions of sesame seeds extracted with methanol (A) or
ether (B). Different roasting conditions were (a) 120°C
with 10 min, (b) 120°C with 15 min, (¢) 120°C with 20
min, (d) 140°C with 10 min, (¢) 140°C with 15 min, (f)
140°C with 20 min, (g) 160°C with 10 min, (h) 160°C with
15 min, and (i) 160°C with 20 min. Bars show mean = stan-
dard deviation (n = 2).

S10 A% 5 I HHFE 7 140°CH2 00 10 min @ B0{E &
529.9 +21.2 mg L' Z B2 R RIS
PR Hf&@7ﬁ$éﬁﬁ% (83) EEENE
E/KEWFET (S10)

HBRTSHAE 2 ABTS B2 DPPH B EERR
BE DT

R R R DL 140°CREKD 10 min BA#EERY
JEER > BT DAfE A S3 ~ S10 & fih A& - DL f5R
WD i% o TR — RV 0 16 H R R
BEmEHNRE 3 BEELESKE ABTS &
DPPH - B HAER oA bR B HEERE ST » 46
HEET A E SA (ABTS) -~ [B 5B (DPPH) -
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Fig.5. ABTS (A) and DPPH (B) free radicals scavenging
activities of sesame oils expressed from S3 and S10 raw
materials or roasted (at 140°C for 10 min). Black columns
are oil samples extracted with methanol (M) or grey col-
umns ether (E). The data were calculated from triplicated
samples. Bars show mean =+ standard deviation (n = 3).

#t % ABTS B (B $E 5 J7 > S3 B1S10
G b i B JBR M AR o 0 R a2 DL IR
FEEL (4 B B 2.03 £ 0.03 ~ 2.81 + 0.01 mM)
Y 2B EEE (57 H B 1.44 + 0.04 ~ 1.67 + 0.02
mM) - EEHEERE ISR A EE (H
e ZEHL 3 0 43 9 B 1.52 + 0.03 ~ 1.63 + 0.01
mM ; 2% HS&% 43R5 1.09 +0.04 ~ 0.90 +
0.03 mM) ; S3 Wz F 2 R SR E Ay 1.3
f& > 1f S10 Tkwﬁ{a%ﬁﬂmﬁAiﬁkMﬁ%ﬁ 1.8
& o RyELBR B BIZEBUNER - 93 BlEHE S3
B S10 AW LUK S (140°C ~ 10 min) £ i
HAEHYFE9 ABTS HEEVERRRES) (R 3) 0 S3
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HEeot 2

BEdh DA B L 2 ZEHUE Ay A 1,77 +0.25 -
1.26 = 0.17 mM > S10 £ 5L HIE 2.22 + 0.59 -
1.28 £ 0.39 mM » BURHEFEHYIRY ABTS H
FHFEBRAE 1 B LI AEEUI 1.4 65 -

#1 %f DPPH 5 H A A FRAE J7 > S3 821 S10
R R 2 o i B P R M A o > LB EA B ABTS
ME - AL HEE (3505 0.198 + 0.001 ~

0.202 + 0.000 mg L") 5 Z Bt 25 HL (9 B B
0.088 + 0.001 ~ 0.104 + 0.001 mg L) » H

HEERRAE IR @RI (B RS
535 B 0.128 + 0.001 ~ 0.133 £ 0.001 mg L™ ;

ZBEFEELE © 42 F B 0.060 + 0.000 ~ 0.062 +
0.002 mg L) : S3 J& b pig Bl 2 o & 0D i BE
#9 1.5 f% > 1 S10 fEXPRE & RIS A RIS & &Y
1.6 % o ELER R EVA B ZEHUSER - 83 #1810 5k
JED LA R RS KD (140°C ~ 10 min) K 5o B Y 7
5 DPPH H HEFBRAE /1 (% 3) > S3 KR an A
B i 661 7, T A5 Y 3 45 12 0.163 + 0.049 ~0.074
+0.020 mg L-1 (3 3) > S10 M HIZ 0.168 +
0.049 ~ 0.083 + 0.030 mg L' » F 1 HI i %5 Hy
Y1) DPPH H HHAEERRAE 1 K ZBEZE R 2

f& o

SE]

FRESEE 7 Bt A B ZZ BN AR R B BEME AN D 2
WERLLER

B Z B bR e A E o 3R 4 523
—HE 74 B E ¥ (dielectric constant) ~ 3% B
(boiling point) ~ F A 5 JJ (surface tension)
A5 ¥ (viscosity) ~ {1 8 (dipole moment)
S IR M2 29 R B (threshold limit value-time
weighted average » 455 & TLV-TWA » 25t ¥%f
HEYE » EEBIBUN TEMH AR HIETHY—
TEEE - ERTFFH S hEFH 40 h > 7
FBEBENEEERATHAZSYE LERERE
B) F8E - FREEK - BEHEEERS - £
Btf ~ - FRA =2 ﬁiﬁﬁﬂﬁqﬂﬂ’]ﬁz%ﬁﬁﬁ
KEEKZ AN EEE o ZEAUEARRAY4E LR E
TEFTAE IR T - 2BV HET SR H
B B ENERE - BT ENS
B 2 %5 $HEEE RN ZBIR SR
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Table 3.
both raw and roasted (140°C for 10 min) materials.

SR A AR L 140°CHEED 10 min £ k4 2 A [EIATRIZHURHHE B HAREST -

Comparison of free radicals scavenging activities of different solvents extraction with sesame seeds from

Sesame sample Extraction solvent

ABTS radicals” (mM)

DPPH radicals’ (mg mL™")

S3 Methanol
Diethyl ether

S10 Methanol
Diethyl ether

1.77 £ 0.25" 0.163 +0.049
126 +0.17 0.074 £ 0.020
2.22+£0.59 0.168 +0.049
1.28 +£0.39 0.083 +£0.030

“ Standard curve was established with trolox.
¥ Standard curve was established with L-ascorbic acid.

* Average value + standard deviation is calculated from the data of raw and roasted seeds.

x4, HEEEZEZ VPR EERE -

Table 4. Physiochemical characteristics of used solvents methanol and ether.

Solvent Dielectric constant BP (‘C) Surface tension (dyne cm™) Viscosity (cPoise) Dipole moment TLV-TWA” (mg L™)
Methanol 31.2 64.7 22.6 0.59 1.7 200
Ether 43 34.6 16.5 0.22 1.2 400

“ TLV-TWA: threshold limit value-time weighted average, average exposure on the basis of a 8 h d”, or 40 h wk™ work schedule. It
means that workers who exposing to the chemical below the basis day after day shall be safe for a working lifetime without adverse

health effects.

IR 1.3 % - (KIBESEZ > Hinka
BtEy 2 4214 (TLV-TWA 400 mg L) /&) F
(TLV-TWA 200 mg L") » ZEtfER% F#HME K
EH IR RE MR o B ZEHUAR - 2R - BB A
NEYEAL &Y - DARGE R T141 90 il Y £ Bt A<
HUE 2 583 5 2 % - i — 2D Phi i b s 4%
i 140°CRED 10 min HYER IR M HOHAE - B
fig 2 HUY)4£ ABTS 81 DPPH H i A5 FraE
o W RIS L 1.4 58 2 5% 0 HhaE R
BHER R R fn A LR LR DEVE - B
HHUKHVEE - I B EEE RO (F0g o8 - L
R oy g e hn - ERE - By b EYE 8B
FH (BT R L)) EFIEAER -
& SR AR E R Fe M A b e s ek S AL
R B SRR 58 S 2 BLIEFHRE (Hsieh er
al. 2014) -

Elleuch et al. (2007) fy#f & » B REH
BV L E T EHEE AR E - =HE (R
EEZ > BFZR) - Wk kMK - M3 -
I~ MYEER) - LG (DHER) %
%o Hrr o ZJE (sesamin) Z i EEF IR
i % - Mahendra Kumar & Singh (2015) AYH}
FedEhE o SHRE SO B T 2R
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2 NEHL g B Z Wi By (sesamol) » [T 2 Jik B
BB EABRE ST A B o E AR DL A4S RE Y o3
T B R tA R R E LR ERE I RIR » =
Rl AT B - DURORATCHEEZ F o BB
LI S+ o BEERRERA - MEHH
N EaaE - BED GigEtkEn) L
T+ FERI T DU R ZC S o S ERR I R 1
140°C ~ 10 min 81 15 min & 4y 5L Bk » Fij & 61
R20CEYEm B e e LR ERNBR
m—# Hiz o ARSI bemasldE8 7l A
Wi BT HOHEHT 140°CRE DB FETE 28 10 min % >
2R E O] BE A da AR EE A Z R -

LB GEEZRE) AEBRBELEY
P ZE R B2 > LB YRR & HH
B 2-3 f% > BURHACLER MR IEMmME ST -
EHREZEECHET  £EHNEEBEEEY
& (R 1 184 58 2 0 B 02 S3 EH KT -
1£ 140°C ~ 15 min B 1) ¥ /2 10 min 5% b & Y
2 % > B Fi AR ¥ 5 £ 140°C ~ 10 min B 15
min 7 [8 - £F & 2k R E £ 2 0 0
FURL MR o R R 3N Z R o T (HER
Kiw) B4 B EEN » BEFEZNYE
140°C ~ 15 min G5 0D58 5 DL EAVAE B i & &8
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FEWN > HEF 160CR DR - 280 »
TEZBAZERY PR SR - BEE R 58
Mmoert1&lE - FRlfE SR (160T) R {4
T BRI R > HER AT AR R R DR 2 v 1T
47 y-tocopherol HEHfz 5 -

— MR EGIIEALRE PRV AR E ZHER
HIPLE LD T AMAERE RE R WE4E
Bl a e ZBERY) - AEbsEl CGBIR
1) ROMME FHEEZEHY) - ISR EREE R
E ZMNIEALZEH R PLE LRI E R E R E
B o Dai ef al. (2008) W8 - 44 E E if
BEPURESLEKENSE —SEEES T H
B SRR H MR K B - BlndEE R
C B ZIMES T ARG E RSN
AR E (HEREEBHIE(ES LT - SARATHE
KMEFEAEYE £ 2 sesaminol triglucoside
(Kuriyama et al. 1995; Shyu & Huang 2002)
B 5 i {C &2 £ £ (anthocyanin) (Zhang et al.
1998; Long et al. 1999) Wi E > ME&EELE
# (anthocyanidin) i [ 77 + DUKE T $# &5 & 1Y
E&Y 5 BB 59 R B B KOS oy
T BN R EERIN SRR S > BRTH
RyE I E Z MR N E AR Z Ml > £%
IR B AP E R A - Wit - T H
P 255 HH B o BE 28 y-tocopherol & BT L A%
HEE HEhe2lE8 R R anEg -
Ak o BHE &A= EREEE (3.4-13.6% #
B MRS > SRR T o B O] RE R
4H 4% A fi 1T {5 2.7 B sesaminol ~ anthocyanin
PEflE - M0 HAE &R K17 42 B % sesaminol
triglucoside B anthocyanidin HHEIHI L&Y
PR 8 /K i o P A [ 07 2 ik B 19 2 7K B > R T
B4 2 E (y-tocopherol) ZEAATHAEM - i
SHIGE B i 3 (= BRI 3R (8 T 28 B B AN ZE IR £
& A FEnf N EL % [E R B R K B
7K Ui b 73 B A S 2 AU EFT E 2L - 28000 - 3
7~ S3 B4 S10 FifE A [F & /KA &L > (HEH
BE A EUI AR > e SR T - AiE SR
BE2ME > QIFREE R AGRS A RE -

EiE e E BRSO IF
A 5] A i oo e Y et i i T B EL A E 1
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gy 0 ZEIEMEIRE - HEEE - BRI - 52k -
BIEREEZE - ARt > GE & 22
FEFAEENSHARS » &5 REEKERR
HA2fEEE > KEE0% - SHRTFI e EE
HRWIEAENE - EFEADH - HEYE
o TR ERERAIE R 0 TREERE
BB R IE - B A RE - £
HE b 2 & % (Pokorny 1980; Nakamura et al.
1989) » ZRTM » &5 KD HY I F] 28 & B0 FE 8 s
] e AREARE CHY) FYGLE - # % H5E (Evans
et al. 1974; Yen 1990; Yoshida 1994; Yoshida
& Kajimoto 1994; Yoshida & Takagi 1997) 5
o B E R A A AR TSRO RS Y S
Xu & Yan (1987) HUREE HMFFT4EE - HEHIEH
it A S D 2 B o JBRME L B SR RO R AR Y
MERZE (PO - lEESE - BE(LE
%) RFTEME - BEEERT R A o HEE
Aenls ~ BEALYIZ BRI HIk - SHRE
& R Wb 2 AR 1Y H9 44 K2 & (Maillard reaction »
B e B R E) FEY) > IR R RE 2 R 0D 28 FY A i 25
HUHAEH > (EfE B HESE NIRENERZ
— (Amarowicz 2009) - {1411 » 0 T LR
TRAIGA S FEEY) - fERSSMaBn 22 51 o] DU
EABEREEREEANEILEY (Sacchetti ef
al. 2009) - ¥ "&F 5%, SHRLAT HETT A E R
R IR - WP I E BE AL EEE R 120°C/10-20
min - SO B A EPELE  140°C/10 min [Y#EH
oA VR B 0 1T E A R VR Y B O - I A
BHEW > HAERTEHARHRES R
140°C/15-20 min B2 160°C/10-20 min K ¥>{& 4
A B BRI 0 FTERVE ZOm s ROR BT &
A R HAE L > 160°C/10-20 min FIJ F bk Al 7
JEFU o Takeda et al. (2008) Y7745 5 2 40
RIS 230CREID 5-15 min K > &R0 3ERER
fE ; Yoshida & Kajimoto (1994) HI % &% &H i
FFLL 200°CHE KD 30 min - FEELS 7 bk o 'E Fe (£
ZHAROH o ASBREE Rl AR A E R > 1]
RE LA Al 0 Re BB A8 o A M LR AR Y
2 R BB R B AR o fhAh 0 2
Vit 2% 4 it 7E AR Y 2 IR I 2 4 T BRI B LR 4
AR » SRR T] DAE— 0 R ARHSE -

BESN o StEREER T BT > (B
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—5%, SAREEA RS IRE - BR T DL B RE LA
it y-tocopherol f » H. & & 1F 160 CRE I8 &
T & EREE > HErBRaE MR ST or W 45
R (BB LG ~ BJE /18 y-tocopherol) B &
W& =R T b B A SR AR AT o A
Huang & Hu (2006) #f &8 - #3E B H A%,
FENESARE T A(LYE S Bk - &R
AL BRI - TBRE % 2
5 = Y sesamin ~ sesamolin ~ y-tocopherol &1
sesaminol triglucoside FEPLEALYE » MIEAR
Tt "BE S AR DL G ER AR D
& {4 140°C/10 min iz ¥ » S3 ~ S10 f& + DL &
it =< B SRR AE 0 3 A& 574 ~ 530 mg
L' y-tocopherol » &2 Huang & Hu (2006) #f
F P2 Z y-tocopherol €Ki & DL | (240 mg
L' SEEBRKES) © ILoh > HFHIE A HEE
77 AL¥5 ABTS ~ DPPH Wi f# H 1 & > 140C
REHD 10 min BYEF GKF 25 HUYDER 5 1 R 480 1
AR > BRSO R o] DB R m bR B RE
jj o

iy LaltPram > B B9 SR
LA 140°CHRERD 10 min - HozE BLAYEA ik 220k B
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B AR SR L2 E N - BN ZEBERR
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e e = DR FE 160°C > BERE 10 ~ 15 J2 20
min ° HE SN E(LEY R ITEALE T
i Z AR SA R & RORAD - B E DU ME
Fy B B o] DUEE SR 52 So D5 (4 - S50 - BRI
HEREE R TR T SRR A #
TTRCATECES » 352 R 8 58 B EE R o By
HRE o PRI 2 R IR R AT IE O ATHSE
I DA 78 [ A P Y A R 1T 2 HU st - 383
"G R P S FE A SRR
& 1B AW RIS IR RE R Y » KRR
SRATRET HA R WA AR -
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Effects of Roasting Conditions on the Functional
Components of Sesame

Rong-Cing Huang', Hsien-Cheng Tso', Chien Chu’, and Ya-Lin Lee*"

Abstract

Huang, R. C., H. C. Tso, C. Chu, and Y. L. Lee. 2017. Effects of roasting conditions on the
functional components of sesame. J. Taiwan Agric. Res. 66(2):113-125.

Sesame (Sesamum indicum) is an important oil crop in Taiwan. ‘Tainan No. 1’ sesame with
superior agricultural traits is a dominant cultivar domestically, which was bred in 1992 and has been
cultivated over the Tainan area. Roasting is a common treatment of sesame cuisine, including when
used as materials for oil manufacturing. At present, roasting conditions vary according to the flavor
required. This study aimed at revealing the effects of roasting treatments on functional components of
the sesame seeds in order to provide suggestions for processing industry. Sesame samples of ‘Tainan
No. I’ were collected from twenty-two farm fields (or farmers), and the lowest water content (4.3%)
and the highest one (8.7%) were employed for this purpose. Roasting conditions at temperature 120,
140 or 160°C with time period 10, 15 or 20 min were conducted. Methanol or diethyl ether (with dif-
ferent polarities) was used as solvent to extract the active ingredients of these treated sesame seeds,
and phenolics, reducing power and tocopherol content were determined. Results showed that pheno-
lics and reducing power increased with the increasing of roasting intensities. Among them, the sesame
seeds roasted at 140°C for 10 min exhibited the best flavor and comparatively high active components,
in which the tocopherol content reaching 570 mg L™, higher than ever reported sesame cultivars of
both domestic and foreign breeds.

Key words: Sesame, Roasting, Functional components, Tocopherol, Phenolics.
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