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Genetic Variation Analysis of Nutritional Quality Traits in
Sesame with Different Seed Coat Colors
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institute of the Chinese Academy of Agricultural Sciences, Wuhan 430062)

Abstract: In order to analyze the quality characteristics of sesame seed with different colors, 13 nutritional
quality traits of 157 sesame germplasm resources with different seed coat colors (white, yellow, brown, and
black) were tested and analyzed in Wuhan and Zhumadian. The results showed that average oil content of 157
sesame germplasm was 52.96%, and the average contents of oleic acid, linoleic acid, sesamin, sesamolin,
campesterol, and P -sitosterol were 40.65%, 44.32%, 2.67 mg/g, 1.61 mg/g, 1.22 mg/g and 2.96 mg/g,
respectively. The average oil content decreased gradually with the deepening of seed coat color. The total sterol
content was the highest in black sesame. The content of sesamin and sesamin was the highest in white sesame and
the lowest in black sesame. Oleic acid content of yellow sesame and linoleic acid content of brown sesame were
the highest. Oil content, oleic acid content, sesamin and sesamolin content of black sesame were significantly

lower than those in white sesame, but no significant differences in contents of stearic acid, linoleic acid,
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arachidic acid, campesterol and (-sitosterol in sesame seeds with different colors were observed. Among the 13
nutritional quality traits, there were significant positive correlations between [ -sitosterol and stigmasterol, AS-
avenasterol and stigmasterol, sesamin and sesamolin, sesamin and oil content, sesamolin and campesterol, and
significant negative correlations between oleic acid and linoleic acid. The correlation coefficients between AS5-
avenasterol and stigmasterol, sesamin and sesamolin were higher in black sesame than in sesame with other
colors. The 157 sesame genotypes were divided into four subgroups by cluster analysis. The first and second
subgroups were mainly brown black and yellow white sesame, respectively. The third subgroup contained high
sesame materials, and the fourth subgroup contained high linoleic acid materials and high oil content materials.

Collectively, this study explored the quality characteristics of sesame seed with different colors, which provided

reference and excellent germplasm for utilization and genetic improvement of sesame germplasm resources.

Key words: sesame;seed coat color;nutritional quality ; content variation
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Table 1 Annexed table Information sheet of 157 sesame materials

i ol i E miFRS T iy il e i, E e
Code Seed color Name Variety type Code Seed color Name Variety type
1 M 2R H 7 A 47 b HEZM H 5 A
2 S| PR 2R H 7 48 # 2 7 AL F
3 M 215 EpiL 49 # ZhR HJy b AD
4 & R Hi 7 50 by 2R 7 ahF
5 & 2R Hb 5 bRl 51 # AL 2R Ho 7
6 H POVE S H 7 52 # 2R o7 A A
7 &] 786 BRUHFN 53 # s Hb 7
8 M L Ak 7 A 54 b i INES R Hy A
9 & h2ss T AT 55 by BiEd N HJ7 L F
10 H ZIR 7 A 56 # VIR 136 H g A
11 & J\BEZ R Hi 7 57 by VIR 146 Hu 7
12 &] M2 R Hb g5 bRl 58 # VIR 202 Ho 7R
13 M 12 Hi 59 by VIR 207 Hi 7 il
14 M FZ R iy A 60 i Oro short-<2> [ M2
15 &] ZIRR 5 Ah 61 HE 301(3) A2k
16 E| -3 H 7 62 # Suke No 5-<1> [E5h2 R
17 M 2 H 7 A 63 iy fili AP 2Rk
18 & 12 H s Al 64 # 91-2299 [E AP 22 pR
19 H FikiTsca Ho 5 A 65 i Boder Racet® ESP7 =i
20 & R H s A 66 # EC - 342782 [E 4R R
21 £ ZIK Hb 5 bRl 67 # EC - 350643 P
22 & BRI —1 by b A 68 by Calinda M2 R
23 & 28 B AT 69 # AL ] HJ7 S F
24 M VU5 2 R i 70 # ZhE o7 e A
25 & ZRR Hb s A 71 # TU ks 7 F
26 M B i A 72 i PR H 5 A
27 E| FKIE Hi 7 73 # AR 7L F
28 &] LIRS H A 74 # IIRCE R Ho 7R
29 & ZAUM Hi 7 75 by ZIK o7 A
30 1 ANAEAZ K iy 76 " Margo short E4NZ R
31 H ZIRR i 77 iy SE101V Hb 7 ity el
32 &] 2Rk Hb s Al 78 ] [CEAIR 7 F
33 H SIS i 79 (] Wi Hi5 A
34 & ERVES S H 7 80 ] 2R H 7
35 H 2R H 7 81 ] R 7 A
36 S| HHESS Hi 7 82 ] IINKFEE H 7
37 M 03 HbJ5 bRl 83 (] HEL 740 7 A
38 H ZIRR H 5 A 84 # EARE /13 Hu 7 i
39 M R R Hb gy bRl 85 (] 7T HiJy A
40 M TEZ IR H 86 # 2 7 AL F
41 # JNIBAL HbJy A 87 H ZIR Hu
42 Ci F H A 88 ] 2 7 A
43 B W RR Hb s R 89 (] 2 Hb 7 i
44 oy 2R H A 90 (] 2R o7 A
45 b 2 Hi 7 91 # BE2ERR 7S F
46 i R H 7 R 92 (] g A AL
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G il g 5 EAS AR A Hirs Tl g i 5 ES R
Code Seed color Name Variety type Code Seed color Name Variety type
93 5 P Hb 5 126 e Y PSS Hu g5 AD
94 e Wi T Hu 7 R 127 i) T B2 o7 A A
95 H B Hb b 128 PR b b Al
96 1 JIRZ R Hb s A 129 e FEZANS H 7 AR
97 # [CEdIR Hi 7 R 130 R H
98 g B Hb b 131 SEdI Al
99 g 3L Hb 7 R 132 T2 H 7 A
100 e THRAEZRR Hb 5 Rl 133 = ZHAZ R Hb gy S AD
101 ey BB JRR H 5 A 134 e Kt Hb 7 D
102 iz ZIH Hi 5 135 e i TR RR HJ5 v
103 (3] 2R Hb s Rl 136 » S 4 PR H 7
104 1 LI Hi 7 R 137 e Hflor A3 RR HuJs i AD
105 g R Hb A 138 IR 2 R o7 hh A
106 e ZhE Hu 7 R 139 PR H 7 A
107 He KZMR Hb s 140 e fEp e E=d Uil H gy S AD
108 Hy 2 H 5 A 141 =2 B2 Hb 7 D
109 g Sk Hb )y bRl 142 e PR IRR Al
110 # BRIBIBRIE 3 Hu 7 R 143 YRR H 7 A
111 e LIS Hb 5 144 B2 HuJy i AD
112 ey ESAEd H 5 A 145 = B2 Hu 7 D
113 e =3 Hb g Rl 146 w SINYA DANA-3 PN
114 e 2R Hb 5 Rl 147 e EC-355666 SN2 R
115 ey R Hi 7 R 148 2 VDMI10D H
116 g 2R H 7 149 w VDM40D H 5 bR
117 e ZIR Hb 5 Rl 150 LA VIR 741 H 5 R
118 R BERR Hb s Rl 151 - H98 B
119 = 2R H 7 R 152 2 WE1E [EAEE
120 IR Hb g b 153 PR b b A
121 n BRI Hb s Al 154 e MR Hb 5 b AD
122 2 2 H 5 A 155 = R Hb 7
123 ZE H 5 Al 156 METHILA [EAhZ R
124 AEHA 7 A 157 me den T SR
125 = B2 oy bRl
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Table 2 Variation analysis of the main nutritional quality traits in 157 sesame accessions

w T AR PN e/ ME FEIE A5 RE(%)
Quality index Max. Min. Mean crv
iR (%) Oil content 58.48 43.41 52.96+2.99 5.65
AR (%) Oleinic acid 48.41 32.86 40.65+2.51 6.17
WE3MFR (%) Linoleic acid 52.26 37.69 443242 35 5.30
TEJFRAR (%) Linolenic acid 0.49 0.17 0.34+0.04 11.76
FERETR (%) Palmitic acid 12.03 7.37 9.27+0.74 7.98
fifil5#R (%) Stearic acid 6.52 2.11 5.01+0.61 12.18
164282 (%) Arachidic acid 0.65 0.24 0.46+0.09 19.57
ZIHEE (mg/g) Sesamin 7.34 0.49 2.67+1.20 44.94
2 E (mg/g) Sesamolin 2.67 0.03 1.61+0.45 27.95
SR S % (mg/g) Campesterol 2.64 0.51 1.2240.39 31.97
B (mg/g) Stigmasterol 1.49 0.53 0.90£0.20 2222
B-#% 5§ 1% (mg/g) B-sitosterol 438 1.97 2.96+0.41 13.85
AS-FHEF §§ 1% (mg/g) AS5-Avenasterol 0.93 0.15 0.50+0.15 30.00
a b
HAibfi A e
e i
Other sterols

25.09%

a: VAR S IMER A7 B IR UTRR A LLA) 5 b S0 S L B4 £ B o 55 B L g3
a: Proportion of oleic acid and linoleic acid in total fatty acids; b: Proportion of campesterol and B-sitosterol in total sterols
Bl ZRFFRASRRERFNAE Y & EFA AL L 51

Fig.1 Composition ratio of fatty acid and phytosterol in sesame seed
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Fig.2 Comparison of sesame quality traits in different environments
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Fig.3 Comparison of quality traits of sesame seed with different colors
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Fig.4 Correlation analysis of sesame quality traits
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Fig.5 Correlation analysis of quality traits of sesame seed with different colors
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