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ABSTRACT Sesame lignan, including sesamin and sesamolin
has been reported to have various content according to
accessions and environmental factors. The objective of this
study were to analyze the lignan variation of 143 sesame
accessions from core collection in Korea and to test the
effects of growing years and locations on lignan and lipid
content of Korea sesame elite lines.

The results showed that the core sesame germplasm in
Korea has broad variation of lignan content from 2.33 to
12.17 mg/g with an average 8.18 mg/g. Among tested
sesame accessions, the IT184615 had the highest lignan
content of as 12.17 mg/g. So this accession will be a good
genetic resource for developing a high lignan sesame
variety. The sesamin and sesamolin content for sesame
accessions across origin had significant difference. The
average lignan content of accessions collected from Russia
(10.0 mg/g) and Nepal (9.08 mg/g) were relatively higher
than other countries. The sesamin and sesamolin content
for sesame accessions across seed coat color had significant
difference. The average lignan content of sesame with
white, brown and black seed coat color was 8.61, 7.51, and
5.49 mg/g, respectively.

The variation of lignan and lipid content was significantly
different across elite lines, locations and growing years.
Therefore, it is important to find sesame accessions having
high lignan content with environmental stability.
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EY(Sesamum indicum L.)= Z7)1H(Pedalidaceae)o]] <3}
= 194 22AE2A WAL= 164 6052 75T
Sesamum<-2- 3750] ¢l om F£Q Au|EL Sesamum indicum
L. o]tH(Weiss, 1983). Z7j2] QA= 1.8 AZ3 o] S
Hoje} Qg FA LM, ofZe7toA FEHOE, QlkofA
&0 2 AulE| QIth(Ashri et al., 1998). 719 9 XAk
=7b= %%, v|Qkl, o, Solw, A AIAl AufH A o
70%, ZPAEES] 60%E 2FA|3}TL QJTHFAOSTAT, 2012).

Wihe Seldetea $A4ER A o s
2 W71E o= ol ol g1 Stk wte] W A
2 1987H = 94,300has A o= 2012W %= 25,076ha7}
A EdeH, W T BAREES 1988W:E 52,000 A]
2012 % 9,690 =0 = Fo] A thFEZ ol gJ&st
3l QITHKOSIS, 2013).

WA A= A, A, A, A WA 5 kst
A el s BE 8y @4dtE dEo] w2 v
A, A, o] Wkl htk(Kanu, 2011). A
AL Faro] AsstEA T AE o] ISR Sk &
4, BARA 12|al Sesamum %9 ZsnbA 53t HAEH
] & = Q3% & & o|th(Shahidi ef al., 2006; El-Bramaw
al., 2008; Zhang et al., 2012).

ArtA o g 7N FAl= AW 50%, T 20%, T
IHE 15%, B 0.5% F= F-Eo] o, 37]Ee
A AL § TS FESARARRD AL 2Eeite
2 O|E2 €Y Fo AT LHEY FEE W50 5
A3E AFetaL, Y Aes JAlsh: 2H-2 ghtk(Fukuda
et al., 1985; Ryu et al., 1996; Shyu & Hwang, 2002).
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Poloh= e jivh 3l SA=FE 228
ol AA, AlAREE, B)ed 4], gEE, 25
AAR, AlAR]RE So] AL AR A8 9l A
MAFEH ot (Osawa et al.,, 1985; Fukuda et al., 1986;
Kato ef al., 1998). AL 1A oA FE33E FALs &
e el oz HuEREY v-ERHEY 54l
= 2-gsto] FolA vl E A4S AAsHL a-EFHE
o] A2 Atz el FojA Fsieh vEtdl E B4 ota
7} R % th(Yamashita ef al., 1992, 1995). E3t H]E}
Wl E ®ut ope} wjebl K 34 4stavie Rusoc
(Hanzawa et al., 2013). E3F AJAFTIS 9] FHojA] XAk
AFSHE G- E 3T sterol regulatory element binding protein-1
o ofzetol AL TS B Fekide ef al,
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1999, 2001). 21e} A=|2/dof Bt Aok dA 22
o= 2l gl w2 A FFol /=L Jtk(Yasumoto
et al., 2006). Hata er al.(2010)2 27 YA AAY A&
= Ao A& 2ad ol =2 dE W F
T AukR o] FAke Yo A CYPRIQL f+dAke] Bho]
Bkl sfoith webd gsz7]o] ) delA CYP81QI
AR A= Elsto] AARI o] &2 A

BHou 7§ # ArEd 2 A7t flvkar sttt
Kim et al(2003)2 H2]FA] HE}Z Rt ek AfuiA]
odof wht & o]zt ¢lrkar shglem, Kim(1997)2 A4

Table 1. Classification of 143 sesame accessions within origin, seed coat color, SSR marker group.

Classification No. of accessions
Russia 8
Nepal 5
Japan 12
Turkey
Afghanistan
Pakistan
Origin Ko-rea 42
China 17
Iran 4
Mexico
India
USA 14
Egypt 2
Vietnam 4
White 103
Seed coat color Yellow H
Brown 17
Black 12
1 65
, 2 13
Group by SSR data 3 18
4 47

*Group by 14 SSR data (Park, 2012)
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2 23 2 R AISe| Axizt 2|2ttnt x| SHEF Ho|
W EE H S AT AxxE 2y A o H
o] £AS et Al EE IS EA Q] FREF(TH
M, A, A, 7S, K71 2 SAEH 299-F
A AHESHATE A=Y 252 wrH A Faste 7]
SRAER(EE UWd) AFZAA 20119 59 269,
20124 59 169, 20134 59 2020] A5k},
AFTE 88 mioR Gy 3WEo R Sga I, F
u

11,32 ka8 2 7 ASHASH 22 & P 2
42 slat ARE 25t

2|t £E31 HPLC 24M

W FA0] TR A, ALED JR 25 99
4] Rangkadilok et al.(2010) S A3} AL
Wl AR AT 2 A G LA B4 | g2

Falcon tube(50 ml)o] ¥ i1 HgH-E(MeOH) 20 mlE &=
Bto] 24417k F3F Ao Al RIS $of 0.2 pm membrane
filter2 o1} & oA I 2nlE Jej1)(HPLC, High Performance
Liquid Chromatography)@ EA3} Tk AAML, MAEH
AE EAXL Shahidi er al.(2006)7} Rangkadilok er al.
(2010) Ho 2 313t HPLC+ Agilent 1100 series(Agilent
technologies Inc., Santa Clara, CA, USA) 2 d-& AM8-5}4

11 AHL Lichrospher 100 RP-18¢ column(125 x 4.0 mm,
5 um, Merck)& AR&SH] FEAR 20 uLE A5
g AL 58 o]FAR(isocratic mobile phase) 2= 60%
MeOHE AME-35191a, 20 $£2 0.8 ml/minC 2 350
1 diode-array detector® 29Onm0ﬂ/\1 HE&3}F9 tH(Table 2).
£28709) AR AAFEAE Aol P st
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Table 2. Condition of HPLC for analyzing sesamin and
sesamolin content.

HPLC system HPLC Agilent 1100 series (Agilent Tech Co.)
Column Lichrospher 100 RP-18e (5 um)

Mobile Phase 60% MeOH

0.8 ml/min

UV 290 nm

Flow rate

Detector

Sesamolin

Fig. 1. Chemical structures of the sesamin and sesamolin
(Rangkadilok et al., 2010).

Table 3. Equation of linear regression of the sesamin and

sesamolin.
. Correlation
Compound Equation coefficient (1)
Sesamin y = 28.66x - 7 ¥ = 0.9985
Sesamolin  y = 18.92x - 1.36 = 0.9974

T2 Fig. 13 o, A|59] gad 4 #5549
HEE AZE} Hlwske] EAsiolch gade)
Table 33} Zro] AANIE y = 28.66x-7(+°=0.9985), A A=
Py = 18.92x-1.36("=0.9974) EZZFAL o] L3}

3
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Y F==
ANEA ] FHE A 5222 Buchi B-8115& AH&-5}od
Soxhlet ' o 8 ZA3}QHKim et al., 2006). F7] F8

55 9 $9AE 2 AR F 2% A4 2 g2 extraction
thimble©]] 200 ml n-haxaneS 21 105C oA 2475k
%<l F desiccatoro]| A 3027 431 o 22H AWS S
Bohch 3 APTFE $A9 A8FE Ao 248}
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novas O|-&BFAL A 242

2 QALY SATIEIS| B|TLt B Ho|
/\H?jl ]

B APl AL 20129 S ALY A SRR A
FEACAE Bl F 4] 2

st AlAbL, AIAFER W el SRS S AR (147
S, oS, A, 24, 34, SSR nh

w59 4709 25l et B4t

60 7

“
c
'E M sesamin W sesamolin = lignan
8
o
"
-
]
S
* |

||

[ ] 1 -

-

Do L I Y S S A T S - B T S B
M S S I AR AN S v
N

content(mg/g)

Fig. 2. Distribution of sesamin, sesamolin and lignan content
of 143 sesame accessions.
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CH(Table 4). Wang et al.(2012)0] 431 21549 &= %
7 AR AT 21 ghere] Mol 2.49 my/g
o4 18.01 mg/ge = & A|FATET} 2| gk §lol ¢
o] Gtk ol& 1t FF EAol AHEH T M+
Wargle] AR 47 2 AHo] ALSE AR Fuch
WobA 2|7y ghekel REVSH We Rom dekE,
A ARSI et 408 mu 410
mg/go|glon, T AJEO] FekH| LS 10|9tKTable 4).
Lee et al(1999)7} E-A5 132@94 27 AAelo] AL
”]J—P AARE o] Btk 2H2F 3.06 mg/g, 2.42 mg/go]
, T Y FEElE 1.260]%0k B3 Wang er
al.(2012)0] EA4%t = 7 AR AT 21559
AT AR HFRFS 27 525 mg 330
mg/gC 2 7 A9 FEHlES 1597 2 AR At
H]A tﬂ—?ﬂ:]:l]gol /RH:HPG o7 =9 PE]‘. H 4] /“; ]A‘]L‘_ X‘L]-}—O]
69 18UR A7|Hc} ot & F= =901, 45710 HE 5
o] SR FFOR n&FTAT} thar Wol AAaEd o S71
o JgSE &+ Ao & AZSIT} Yasumoto & Komeichi(1993)
of oJstH AAET TS sFAET vjgFAA o
Wil xRt 5579 7|20] @2 vhubo| A 7hA wWekth
I 3t} 14372 A 2 gF|oA 438t IT184615&
21 g2ko] 12,17 mg/g® 7H Wol tjrEE o= ARG H
DE7Re] 2§ 839 mygiet o} Bl §e Al
2 98 fARoR BEA0 B Aom BerEY.

Table 4. Range and mean values of sesamin, sesamolin and
lignan content for 143 sesame accessions.

Minimum Maximum Mean

Sesamin (mg/g) 0.78 7.00 4.08
Sesamolin (mg/g) 0.23 6.98 4.10
Lignan (mg/g) 2.33 12.2 8.18

Table 5. Analysis of variance for sesamin, sesamolin and
lignan content for 143 sesame accessions over
origin, seed coat color, and SSR marker group.

Classification Sesamin Sesamolin Lignan
----------- mean square value -----------

Origin 2.52%** 1.87%* 4.86**

Seed coat color 8.05%** 4.66%** 24 1%**

Group by SSR dataz ~ 0.22ns 2.15% 3.05ns

ns: not significant; *p=<0.05; **p=<0.01; ***p=<0.001
“Group by 14 SSR data (Park, 2012)
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A SR AAYHAIAE 29 F398 IEAE 21
w Shefo] =2 QS HAYo] FQlE|Ql=d|(Zhang et al.,
2000; Wang et al., 2012), ©] & 1X} o] SEAE g9

;O

b

uol' r_YL
ol &

T

>4 r]o r&
1 rlo mX ofN ¥ T i Hu

4ono1vm;u@ozir
w2

lo
t

= 28 Fuvt $AHUA FAG Bl gl B2 A
sholat Wast goka AZbEch Be oI o] e

o A}S AFO 2 CYPSIQI S HAK(Hata et al, 2010,
2012)7} o] WHEE 2| SHls) 2 "ast g Aolth
SSRUMA 2 E55 4749 1 Trolis AAET e



156 OHEIX|(KOREAN J. CROP SCI.), 59(2), 2014

Table 6. Variation in sesamin, sesamolin and lignan content of 143 sesame accessions within origin, seed coat color, and SSR

marker group.

Classification No. of accessions Sesamin Sesamolin Lignan
mg/g
Russia 8 5.45° 457" 10.0*
Nepal 5 4.67° 4.40° 9.08*
Japan 12 4.66™ 3.60" 8.26"
Turkey 7 4.42" 421° 8.63"
Afghanistan 439" 4.09* 8.48"°
Pakistan 4 420" 3.67" 7.89"
o Korea 42 3.95" 4.22° 8.18"¢
Origin China 17 3.89™ 387" 7.76™
Iran 4 3.81™ 2.46° 6.28"
Mexico 8 3.80™ 431° 8.11°¢
India 9 3.68" 4.05* 7.74"
USA 14 3.68" 4.66" 8.33%*
Egypt 2 3.23° 3.51° 6.74%
Vietnam 4 3.22° 377 6.28%
White 103 433" 4.28" 8.61°
Yellow 11 4.15% 3.88° 8.03"
Seed coat color b . b
Brown 17 3.65 3.86 7.51
Black 12 2.46° 3.03° 5.49°
1 65 4.14 4.24° 8.38
Group by SSR data’ 2 13 4.12 4.13:b 8.13
3 18 4.02 4.01 8.13
4 47 4.00 3.57° 7.59

“Group by 14 SSR data (Park, 2012)

Columns followed by the same letter were not significantly different according to the multiple range Duncan test at p=0.05

Sol% Afol7} QURE ot AANL, @1 B
2po]7} ¢it(Table 5). 4709 18 7o) 9914 A4 A}
£ EY IF 29 AAREd o] 4.24 mg/go® AARE
2 el 3.57 me/e?) 15 49t §2lskA Aol Qgiet
(Table 6). 47]9] 152 Park(2012)0] 147]9] SSR marker
5 Ageto] 2 AL §94 Azlo] wheh UPGMA 1)
o= HEG Folth. shAu £ AP ATIAL 47h] 15
o7 Bt d) ALEH 147]¢] SSR marker= 7} 27k
o] @1t aleko] xjo|= 2 AWElA] T}

W SAAY 1438700 AAE AR el
BUAS B4 A3 A e ANE
ATFTA7F 919 THTable 7). Lee ef al(1999)2- W7}
8 oA AR SR AR e ol
A o] Arto] Qlthal 3}4Al, Ryu ef al.(2000)-2 WiAq, Z¢

B g

1o for to ox

Table 7. Correlation coefficients between sesamin and
sesamolin content.

Correlation coefficient

Characters B . .
Sesamin Sesamolin Lignan

Sesamin - 041" 0.86"

Sesamolin 041" - 0.83"

ns: not significant; *p=<0.05; **p=<0.01

b 5 AAR SR AALER e 2] £1o)
A7} Qcka d+¢ct. 3}X] 9t Tashiro et al.(1990)
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AAFIE AR o] ATAC) the /b G Eeleh BRI AAR, AIAER, @ A gl A9zt
7 Bad Aoz sy, o) g EAlo] AFde BNt A Bl 4
#lo| e} wolo] Fo| Y irk(Table 9). Al@ol AHgH
Wl 23 U SISO XN 2|0kt K| B WOl ATS £F L ASEHS FHOE AuE AFo|ng
2 AL AN BASHC 0t Mol Wk A P fAMo0lY] Fe FE ow wuEt
T dobuy] o AT 3AAAS oL A WL A AGT G944 B A% 34 F 4 A9 A,
R 201305 AE WA T8 B, 48 ANER A8 AL U0l A1 w0t U U A
A BN, S, AN SFAT 178 A, A 3 el Folsk A YUrk(Table 10). Kang er
AR, 2T, A W] Aot WolE RS al(2013)2 T W EF9) ofehi AUz G B
W 2 BEI SYABY AME, AR, GG, T ol Byt ope Au) A<, Au A0 whet JFL
A GO B Table 80} 2k HAEA Avp AL Wik sho] B G 2o AFEL Mok
W, AR, B A RS A7 ABE DEm At 7183 45 Aol el A gl o
)

A3t AT AEAGANNE TER G9% o7t A4 F2 71AS O AZEo] 37 NG9 79 Bl

Table 8. Mean values of sesamin, sesamolin, lignan and lipid content for 22 sesame cultivars and elite lines over three growing

locations.

Elite line Sesamin (mg/g) Sesamolin (mg/g) Lignan (mg/g) Lipid (%)
Kyeonbuk 16 2.76 2.80 5.56 50.6
Kyeonbuk 18 3.14 2.76 5.90 47.6
Kyeonbuk 20 4.19 3.92 8.11 46.8
Kopoom 3.45 3.19 6.64 50.2
Milyang 43 3.73 3.66 7.39 50.2
Milyang 44 3.55 2.66 6.21 50.6
Milyang 47 3.97 341 7.38 473
Milyang 48 227 2.77 5.04 47.6
Milyang 51 1.81 2.98 4.79 46.6
Milyang 52 3.08 2.88 5.96 49.0
Ansan 3.22 3.68 6.90 48.5
Yangbaek 3.31 3.12 6.43 48.6
Kangheuk 1.50 1.79 3.29 45.2
Kyeonbuk 17 0.94 1.74 2.68 45.5
Kyeonbuk 19 2.03 2.92 4.95 49.6
Kyeonbuk 22 3.55 2.97 6.52 50.7
Milyang 45 0.84 1.75 2.59 43.0
Milyang 49 0.74 1.80 2.54 44.2
Milyang 50 0.76 1.84 2.60 45.2
Milyang 53 1.11 2.01 3.12 47.5
Milyang 54 1.08 1.95 3.03 46.5
Jinki 0.68 1.27 1.95 45.7
Mean 235 2.63 4.98 47.6
LSD” 0.33 0.30 0.51 1.32

“Least significant difference(p<0.05)
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Table 9. Analysis of variance for sesamin, sesamolin, lignan
and lipid content for 22 sesame elite lines over three

locations.
Sesamin  Sesamolin  Lignan Lipid
--------------- mean square value ---------------
g;‘)te Line 390 s 00™ 334" 445
Location (L) 24.7 6.30"" 545" 118"
ExL 0.65" 040" 1617 412"

ANOVA Experiment: Elite line, location, E x L
ns: not significant; *p=<0.05; **p=<0.01; ***p=<0.001

Table 10. Variation in sesamin, sesamolin, lignan and lipid
content of sesame 22 elite lines among three

locations.

Character Tksan Miryang Naju
Sesamin (mg/g) 2.99" 2.30 1.77°
Sesamolin (mg/g) 2.99" 2.48" 2.42°
Lignan (mg/g) 597" 4.79° 4.18°
Lipid (%) 49.1° 46.7° 47.0°

Rows followed by the same letter were not significantly different
according to the multiple range Duncan test at p=<0.05

Table 11. The temperature and rainfall in July in three
different locations.

Iksan Miryang Naju
Mean temp. (C) 27.8 27.5 27.1
Min. temp. (C) 24.6 23.6 24.4
Max. temp. (C) 319 304 31.0
Rainfall (mm) 286.3 248.6 349.1

Table 12. Variation in yield and 1000 seed weight of sesame
elite lines in three different locations.

Character Iksan  Miryang  Naju LSD”
Yield (kg/10a) 109 121 149 304
1000 seed weight (g) 2.8 3.0 32 0.23
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o @l b BUY dagel Sut AAFL A1
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Table 13. Mean values of sesamin, sesamolin, lignan and lipid content for 34 sesame elite lines over three harvest years, 2011

to 2013.
Elite line Sesamin (mg/g) Sesamolin (mg/g) Lignan (mg/g) Lipid (%)

Yangbaek 323 343 6.66 47.7

Ansan 3.00 3.62 6.62 48.8

Jinki 0.70 1.22 1.92 45.8

Kyeonbuk 10 3.82 4.14 7.96 50.2

Kyeonbuk 11 3.62 2.59 6.21 55.9

Kyeonbuk 12 2.69 2.38 5.07 47.7

Kyeonbuk 14 3.94 3.14 7.08 48.1

Kyeonbuk 15 2.94 2.94 5.88 45.1

Kyeonbuk 16 1.49 2.19 3.68 50.7

Kyeonbuk 17 1.24 1.72 2.96 46.9

Kyeonbuk 18 2.36 2.03 4.39 45.7

Kyeonbuk 19 1.94 3.04 4.98 47.8

Kyeonbuk 20 3.82 4.14 7.96 45.0

Kyeonbuk 22 3.62 2.59 6.21 50.4

Kangheuk 1.79 1.80 3.59 42.1

Kopoom 2.97 3.22 6.19 48.7

Milyang 34 3.54 3.62 7.16 51.6

Milyang 36 2.87 3.49 6.36 52.8

Milyang 38 3.84 3.04 6.88 49.2

Milyang 39 3.04 3.10 6.14 51.3

Milyang 40 2.98 3.16 6.14 473

Milyang 41 1.20 1.62 2.82 46.2

Milyang 43 4.27 3.74 8.01 49.8

Milyang 44 3.92 2.62 6.54 49.3

Milyang 45 0.90 1.78 2.68 43.8

Milyang 46 2.88 3.96 6.84 46.7

Milyang 47 3.73 3.67 7.40 47.8

Milyang 48 1.91 2.56 4.47 46.4

Milyang 49 0.63 1.53 2.16 43.5

Milyang 50 0.70 1.64 2.34 44.1

Milyang 51 2.50 3.08 5.58 45.6

Milyang 52 2.49 2.55 5.04 47.8

Milyang 53 0.77 1.59 2.36 47.5

Milyang 54 1.16 1.44 2.60 45.6

Mean 2.54 2.72 5.26 47.7

LSD” 0.30 0.34 0.48 1.50

“Least significant difference (p<0.05)
gt A3 AAL, AlARER S LA, S 7 7 At #olE EA45te] & 2= g
o 923t 217} QA= QrE HAoK10.0 mg/g), UIZ9.08  FS EAMI A} gladtat ¥ A7k, Azt
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Table 14. Analysis of variance for sesamin, sesamolin, lignan
and lipid content for 34 sesame cultivars and elite
lines over three harvest years, 2011 to 2013.

Sesamin Sesamolin  Lignan Lipid
------------ mean square value ------------
Elite Line(E) 7.98" 413" 219" 33.8""
Year (Y) 494 1.93™ 1277 278"
ExY 23777 077" 5347 6.007

Anova experiment: elite line, year, E X Y
ns: not significant; *p=<0.05; **p=<0.01; ***p=<0.001

Table 15. Variation in sesamin, sesamolin, lignan and lipid
content of 34 sesame cultivars and elite lines for
three harvest years, 2011 to 2013.

Character 2011 2012 2013
Sesamin(mg/g) 2.79° 233" 230"
Sesamolin(mg/g) 2.83" 2.62° 2.49°
Lignan(mg/g) 5.62° 4.94° 4.78°
Lipid(%) 49.9° 46.6" 46.1°

Rows followed by the same letter were not significantly
different according to the multiple range Duncan test at p=
0.05
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