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Abstract: [ Objective | This study was to conduct a comprehensive evaluation of the oil seed quality of 31
sesame resources, and select varieties with higher comprehensive oil seed quality.[ Method ] 13 traits of sesa-
me resources were determined by near infrared spectroscopy , and a comprehensive evaluation model of sesame
oilseedquality was established by principal component analysis.Based on the model, 31 sesame resources were
evaluated.|[ Result | There were differences in all the 13 indicators representing the quality of sesame among the
varieties, in which the content of sesamin, sesame phenolic, and linolenic acid varied greatly, and the content of
palmitic acid and linoleic acid differed slightly. There was a very significant negative correlation between the
content of sesamin and linolenic acid.There was a very significant positive correlation between the content of
sesamin and linolenic acid, the content of linolenic acid and the content of palmitoleic acid.The core indicators
for evaluating the quality of sesame were: linolenic acid content, oleic acid content and sesame phenolic forest
content. According to the sesame oil seed quality evaluation model, the five sesame varieties with the best over-
all oil seed quality were evaluated as follows: Poyang black seame, Poyanggiancengta, Poyangyangduijiawu,
Shangraochelun seame, Xingzi sesame. [ Conclusion | In this study, a comprehensive evaluation of the oil seed
quality of 31 sesame resources was carried out, and five varieties with better overall quality were selected,
which could provide a reference for comprehensive evaluation of sesame oil seed quality and the selection and
breeding of oil seed high quality sesame varieties.

Keywords: sesame;oilseed quality;near infrared spectroscopy;principalcomponent analysis;comprehensive

evaluation
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Tab.1 31 Sesame varieties and origins

i st ) el s s i) Y
No. Cultivar Origins Type No. Cultivar Origins Type
1 FIRCZ R ikl Hb 7 17 R 2R I Hby gy b
2 5 Y B RR it Hb 77 S A 18 L 12 R O] Hb 5 b
3 ®E A\ -t Hb 77 S 19 HEAZRK At Hb 5
4 R E T LR Wt Hu g7 S 20 TAERZRR AN Hb 5
5 LD Soied e Hu )7 S 21 R B2 bl Hb 5
6 B2 R ikl Hb 7 22 RIS 2R AN} Hb 7 it e
7 FIh f = ikl Hb 7 23 TR BH X e 572 R AN} Hb it
8 R E TG IRRR ikl Hb 7 24 HOPA T 2% AN} by gy b A
9 B EAERR AL Hb 5 25 BFZRR ANl s b A
10 FHEHZ K i Hb g7 S A 26 T REFR R AN} Ho 7
11 L AZRE AN Hb g7 S 27 o I 2 R AN} Hb 5
12 KEAZRE i) Hu )7 S 28 TS BH 24 2 5k L4 Hb 5
13 bR U T i} Hb 5 29 HEST HaANL] B
14 BT HZIMK i} Hb 7 30 W25 fANi] B
15 REZEAR (0.2 iR ] Hb 7 31 HERE fani] B R
16 TG HZHE i} Hb 5 i

1.2 REFHE

T 2018 4F 8 H 28 10 H ZE VLG AY R A A el 647, e s 1= 3 AL 5o - pH A 6.1 A HILIT
22.5 g/kg B A 67.0 melkg A RLBE 9.76 mg/kg A 72.68 mg/kg A 1.16 g/kgo F%& i Fh g T KIS
&, BESLANEFN 447 47K 2 m, AT 40 em , PUXT FL 4% REAR TR 15 em ()1 . 3600 552 it FH 300 kg
“IUE ANME(N:P:K=15:15: 15)VEIRCIE, J5 B4R 35 45 B4 4 Y OB 0 B R 647 o BB IS SOFT
B, FEFH DS2500F HUIT LT AP REAL (& [ Foss 22 H)) XFFE S A TR I, 5T 3 0o Al i I F A A 352
JIRE ZRRE AR AR AERATR BB R L RIA TR BRI MR R O RRIR AL R AR
At KRR T & 2 13 R
1.3 HELE

FIH Excel 2010 3 {4 5 HUBCHE 254748 57307, B SPSS Statistics22.0 #0317 AH X HE 0B L 32 %
Oy I3 B BT <
2 HERE5HH
2.1 BERMERHERSH

2 2 AN [ 2 R T 4000 5 45 L 4% TR R AR AN [R) AR A 5 i 25 S ROR, st AR AR S LR
o 13T HERIR 9 728 SR B A 3.63%~40.74% , o 2 KR & it 8 7 RBUR K, N 40.74% A5 R TR & it
5 FAR /N, R 3.63%
22 BRMEREHEEMES T

AAH I Z B8O P mT 0, A5 PR Z (B AEAE — 8 ARG o v 2R & i 5 WERR R 1% it B s T

S
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Tab.2 Quality indexes of 31 kinds of sesame

Lyl
Cultivar
E S

Xiaogan sesame

5.11 236 8.64 0.10 0.09 0.04 499 32.01 5397 0.14 059 0.18 53.29

KA M5

Wuchangsiguanma

439 189 985 0.11 0.08 0.04 491 34.18 50.61 0.18 0.61 0.18 53.49

RE NI

Wuchangbafangtuo

542 230 923 0.10 0.09 0.05 496 32.14 534 0.16 060 0.18 522

W= ST
565 212 920 0.0 007 004 483 3329 5246 0.13 059 0.8 5528

Wuchangzhuganqingzaoma

FE FHOK B 2R

Xiangyang yellow sesane

523 229 871 0.1 0.08 0.04 489 31.58 5425 0.17 0.60 0.18 56.33

BhREZ R

Zhongxiang sesame

R = A

Xiaogandujiaoyesanjiao

3.58 1.55 889 0.10 0.09 005 499 3486 51.03 0.15 0.61 0.18 53.74

474 137 944 009 0.10 0.05 503 3326 5274 0.15 0.62 0.18 49.29

B LB

Wuchangzhuanguma

5.11 192 942 0.11 0.07 004 476 33.05 5201 0.15 059 0.18 56.86

B AERR

Wuchangzihuama

4.55 193 935 0.11 0.08 004 4.87 3181 53.75 0.17 0.60 0.18 54.1

B ZIN

Guixi white sesame

360 2.00 9.16 0.11 009 005 5.01 3439 5085 0.17 0.62 0.19 533

2R

Dean white sesame

391 227 933 0.1 0.09 004 504 3393 51.04 0.16 0.62 0.18 52.79

KT HZ I

Laibin white sesame

527 203 9.08 0.10 0.08 0.04 494 3259 532 021 061 0.17 5193

Vb 54 3% 5

Shagangsilianzi

E T HZR

Yongning white sesame

422 163 951 0.10 0.08 0.04 490 3344 51.69 0.16 0.62 0.18 542

4.63 1.87 9.03 0.10 0.08 0.04 489 3249 5284 0.15 0.61 0.18 54.64

FEFEME Z IR

Luzhai brow sesame

403 198 929 0.10 0.08 0.04 495 3401 5135 0.16 0.61 0.18 54.63

VU HZ M

Quxi white sesame

4.35 1.37 9.89 0.10 0.08 0.04 489 30.07 5486 0.16 0.60 0.17 54.55
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ik 2
i
1 2 3 4 5 6 7 8 9 10 11 12 13
Cultivar
RO A2

6.07 2.10 1027 0.10 0.07 0.03 474 3091 53.70 0.18 0.61 0.17 55.16

Fusui white sesame

NS BN

Lanhan white sesame

389 212 945 0.09 0.11 0.06 515 3748 4743 0.17 0.65 0.18 48.96

HEHAZH

Qingxian white sesame

339 182 952 0.09 0.11 0.06 522 3957 4561 0.17 0.66 0.19 4791

TAERZ R

Wannian black sesame

1.88 342 9.05 0.12 0.09 005 429 30.83 55.03 030 0.65 0.16 51.87

KT RZM

Wuning black sesame

205 1.69 9.05 0.12 0.10 0.06 4.04 3356 5243 028 0.71 0.16 49.77

TRl B2

Zhushan black sesame

1.81 217 9.07 0.12 0.10 0.06 429 31.76 53.89 027 0.76 0.16 49.20

A B e 1 2 R
1.93 279 9.07 0.12 0.09 0.06 396 32.02 5421 032 0.66 0.16 51.07
Poyangduijiawu sesame
HIH TR 8
194 202 9.09 0.12 011 0.06 403 3497 5125 031 0.71 0.16 49.30
Poyangqiancengta
BT 2R

192 171 9.09 0.12 0.10 0.06 3.84 325 53.67 028 0.75 0.16 4791

Xingzi sesame

LBEA R 2R

Shangraochelun sesame

1.80 154 9.12 0.12 0.10 0.06 351 323 5405 028 0.78 0.16 48.03

o R 2R

Gaocheng black sesame

202 267 905 0.12 0.09 005 378 34.04 52.67 030 0.61 0.16 53.46

0 FH 2R 22 R

Poyang black sesame

197 280 9.03 0.12 0.10 0.06 447 3352 50.74 0.30 0.70 0.16 47.69

B2
Ganzhi 5 hao

192 277 9.04 0.12 009 0.05 4.03 3147 5548 027 0.68 0.16 52.68

B2
Ganzhi 7 hao

1.86 198 9.06 0.12 010 0.06 4.05 31.55 54.11 026 0.74 0.16 49.72

k2 ke

T8y
Ganzhi 8 hao

1.90 224 9.06 012 009 0.06 4.15 31.66 54.82 028 0.68 0.16 51.63

YJ{H Mean 355 209 923 011 009 0.05 459 33.07 5255 021 0.65 0.17 52.10
FrifEZE SD 145 045 033 001 001 001 048 192 214 0.06 0.06 0.01 2.68
R FECV 40.74% 21.75% 3.63% 9.71% 12.71% 19.27% 10.54% 5.80% 4.08% 30.43% 8.66% 6.08% 5.14%

1-ZRE (mg/g) ;2= Z R R (mglg) s 3-FFMAMR (%) ; A RFHIIGIR (% ) s 5L IEMR (%) s 6~ T LORIGIR (% ) s T-REARIR
(%) ; 8=iMBR (%) s 9-I.AMBR (%) ; 10-MEIRIR (%) 5 11-AEAE R (%) 5 12~ 4B IR (%) 5 13-KLAR I (%)

1-Sesamin (mg/g) ; 2-Sesamolin (mg/g) ; 3—Palmitic (% ) ; 4—Palmitolei (% ) ; 5-Heptadecanoic (% ) ; 6-Heptadecenoic (% ) ;
7-Stearic(%) ; 8—0leic(% ) ;9-Linoleic(%) ; 10~Linolenic( %) ; 11-Arachidic (%) ; 12—Arachidonic(%) ; 13-0il(%)
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XF31ANZRR LRI 134> 5 B An 6T 2 0o 0 SR IBGH 3N RRIEE R T 1 i, L Bt 2=
BTk 5 35 #1] 85.385% , W] LAl B4 KA o i tn (5 B (3R 4) o o8 — 32 il M RRIEE 6,730, BTk %
51.770% , 55— 32 B3 0 A 558 15 0 O S JRR IR , LU 2 2 JRR 3R FIBE IR TR , DT MM 55— 2 1800 Bk oA S JRR IR 31
o B EMFIEE 3.222, ST 24.782% , FE55 — F Lo, TR A0 2 far B K, LU= IM R AN -1
LRERR , PR RS 5 — R R ORI T 5 = R IO RFIE(E 1148, J7 25 5k % 8.833%, 5 — K>
2 RR B PR Y B AT R R K = U R Z R AR T (3R 5) o 34 F LA IR Rt DTk R ik 2
85.385% , F& A T M S WL T 2 JRRIV 134~ b Btk

F3 ERMAEIEREINHEXES T

Tab.3 Correlation analysis of quality indexes of sesame

(42N 2R 2R IR RREIR bR FLoeimme  BIARRR MR WUmR  WRRRR  EAEMR EARimTR OHUISRS

Trait Sesamin Sesamolin Palmitic Palmitoleic Heptadecanoic Heptadecenoic Stearic  Oleic  Linoleic Linolenic Arachidic Arachidonic — Oil

PIKZE Sesamin 1
2RI bR

-0.293 1

Sesamolin
B2 Palmitic  0.378°  -0.341 1
f?ﬂ-—]f?ﬁﬁ& -0.766™  0.432° -0.393" 1
Palmitoleic

=173
ke X -0.650"  0.000 -0.287 0.190 1
Heptadecanoic
Ml X -0.817" 0.100 -0.375"  0.455° 0.865™ 1
Heptadecenoic
THJRHR Stearic 0.796" -0.255 0317 -0.851" -0.319 -0.572" 1
R Oleic -0.021  -0.200 0.076  -0.394" 0.471™ 0.292 0.329 1
Wi Linoleic  —0.115 0.228  -0.240 0.479" -0.357" -0.158 -0.479" -0.958™ 1
W KR Linolenic —0.878"  0.461° -0.322 0.842™ 0.479™ 0.689"  -0.889" -0.188  0.308 1
AEE R Arachidic —0.810 -0.006  —0.244 0.624™ 0.683™ 0.801™ -0.739" -0.021 0.107  0.740™ 1
qu:hﬁﬁ& 0.751" -0.357"  0.244 -0.791" -0.302 -0.521" 0.896™ 0.446" -0.538" -0.911" -0.700" 1
Arachidonic
ARG Oil 0.650"  0.013 0.168  -0.250 -0.900" -0.857" 0.417" -0.322  0.243 -0.573" -0.795" 0.444" 1

wm s S FEIRTE 0.05 F10.01 K- |- i AH G

“#7“#x"indicate significant correlation at 0.05 and 0.01 levels, respectively

x4 ERSBEETERHKEMRITAETRKE

Tab.4 Eigenvalue,variance contribution rate and cumulative variance contribution rate of principal components

B Wiy FHIE(H T3 22 TTHRE % RiTJ5 2 5Tk A%
Principal components Eigenvalue Variance contribution rate Cumulative variance contribution rate
1 6.730 51.770 51.770
2 3.222 24.782 76.551
3 1.148 8.833 85.385

A i BT HE s 1 3 B A3 28 A 5% DA 35 8 A3 AEDGE I R R AEABL - AR L A5 31 3 A4 = Bl v B i B g
JIT X6 N 4 28 B BIVRRAE [ o, DURRAE [ o S ACEE A 2 34 2 401590 1 R Bk s (F R s — 15
G35 BRSSO 5y s oA = AR5

F,==0.361X,+0.128X,-0.052X,+0.104X,~0.084X.~2.250X,~0.896.X,+0.351 X,+0.387X,+3.838X -+

0.491X,,+0.674X,,-0.702X (1)
F,=-0.061X,-0.196X,+0.504X,-0.492X,~0.242X .+0.358 X ,+0.455X,+0.460X,~0.494X,+0.527 X , -+
0.489X,,-0.394X,,-0.485X , (2)

F,=—0.047X,+0.673X,+0.213X,~0.149X,+0.089X +0.643X,—0.377X,+0.446 X+0.269X,-0.128X +
0.194X,,-0.549X,,+0.329X,, (3)
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x5 ERSEZBEUER LR EFHREER

Tab.5 Rotated component matrix of the principle component analysis

wb TR bR FAL4Y Principal components

Quality index 1 2 3
ZFEZE (X,) Sesamin -0.936 -0.110 -0.047
ZIREIPR(X,) Sesamolin 0.332 -0.351 0.721
KRR (X,) Palmitic -0.434 0.095 -0.620
FEMAMEIR (X,) Palmitoleic 0.816 -0.404 0.073
+-LHERR (X,) Heptadecanoic 0.642 0.689 0.042
+-EWRM R (X,) Heptadecenoic 0.825 0.478 0.031
MR (X,) Stearic -0.886 0.288 0.150
TR (X,) Oleic -0.134 0.905 0.228
WM (X,) Linoleic 0.271 -0.883 -0.160
MEJFRFR (X,,) Linolenic 0.946 -0.137 0.043
AR (X)) Arachidic 0.877 0.208 -0.294
AR (X,,) Arachidonic -0.870 0.352 0.157
HUIENT (X,,) 0il -0.707 -0.588 0.146

DA 3AN F2 i R A JE o3 9 Tk o A B B R B0 ) BURR SR R FL (B AR, B LR A VAN
B . S (S 25 A 15343 )=0.606F +0.290F ,+0.103F, o X 4% fib F 22 bR A it o 438 s B s K000 1 A A v A Ak 2
J& ARYEER A AT B AT A R [F] A 2 R 2551553 (3R 6) A9 2By, W BB . 3112 Rk it e
st JECRR A R AR Sy 380 BH R 2 JRR 3R B X e 1 2 R BB FH T2 38 . e 4258 20 B 2K .

F6 EMERDEHRHZ

Tab.6 Principal components value of sesame varieties

st fif v HE44 He4 4 S Zats
Cultivar : Rank ’ Rank : Rank ComprehensiveRank
-2.790 27 -3.088 25 -1.099 27 -2.699 28
Xiaogan sesame
B BB
-2.162 25 -1.901 19 -0.066 15 -1.868 22
Wuchangsiguanma
MEVAV3 4
-1.146 18 -2.370 21 -0.670 22 -1.451 17
Wuchangbafnagtuo
RBATEH RR
-2.916 28 -3.807 29 -0.239 16 -2.896 29
Wuchangzhuganqingzaoma
FEFHK 3 2R
-3.171 29 -3.466 27 -0.023 14 -2.929 30
Xiangyang yellow sesame
PIEEZRR
-1.892 22 -0.768 15 -1.085 26 -1.481 19

Zhongxiang sesame

R A =

0.386 16 -1.037 17 -2.969 31 -0.373 16
Xiaogandujiaoyesanjiao

A FE IR

-4.312 31 -3.529 28 0.269 11 -3.609 31
Wuchangzhuanguma

M=E FiA/iN

-2.726 26 -3.146 26 -0.589 21 -2.625 27
Wuchangzihuama

PHE I Z R

-1.905 23 -0.968 16 -0.351 18 -1.471 18

Guixi white sesame
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sl . 4 H4 He4 a4
Cultivar ] Rank ’ Rank ’ Rank ComprehensiveRank
L HZ R
-3.384 30 -1.516 18 0.046 13 -2.485 25
Dean white sesame
HKIE H 2R
1.732 10 -1.918 20 -0.768 24 0.414 15
Laibin white sesame
Vb b U1
-1.207 20 -2.512 23 -1.146 28 -1.578 21
Shagangsilianzi
ETHZHK
-1.849 21 -3.038 24 -1.083 25 -2.113 24
Yongning white sesame
-1.198 19 -2.484 22 -0.547 20 -1.503 20
Luzhai brown sesame
VY2
-2.083 24 -4.145 30 -1.537 30 -2.622 26
Quxi white sesame
Rz HZ R
-1.063 17 -4.913 31 -0.391 19 -2.109 23
Fusui white sesame
L 12 R
1.662 11 2.246 10 -0.757 23 1.580 13
Lanhan white sesame
GEISEA/
2.602 5 3.143 8 -1.389 29 2.345 7
Qingxian white sesame
TIAETRZ
3.023 3 0.467 14 2.546 1 2.229 9
Wannian black sesame
KT RZRE
1.560 12 4.403 4 0.453 10 2.269 8
Wuning black sesame
Bl 2R
2.059 8 3.586 6 1.139 7 2.405 6
Zhushan black sesame
TR BHGS e 1 22 R
4.357 1 2.444 9 1.991 3 3.554 2
Poyangduijiawu sesame
BB T )23
2.697 4 5.619 1 0.741 8 3.340 3
Poyangqiancengta
BT 2R
o 2.355 6 4.698 3 0.093 12 2.799 5
Xingzi sesame
B2
2.321 7 5.192 2 -0.260 17 2.886 4
Shangraochelun sesame
[ EE e
1.400 13 2.053 11 1.724 5 1.621 12
Gaocheng black Sesame
TR A M2 R
3.813 2 4.334 5 2.118 2 3.786 1
Poyang black sesame
HZE55
0.886 15 0.952 13 1.738 4 0.992 14
Ganzhi 5 hao
WZTS
0911 14 3.461 7 0.695 9 1.627 11
Ganzhi 7 hao
28y
2.040 9 2.006 12 1.415 6 1.964 10

Ganzhi 8 hao
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BRI R Zhushan black sesame 22
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B2 K Xingzi sesame 25
4% 2 FE Shangraochelun sesame 26 —I
T B2 Wuning black sesame 21
HBBH T /215 Poyangqiancengta 24 -—I
FHOBH 5 2 Ik Poyang black sesame 28
FBFANS 2 124 2 FF Poyangduijiawu sesame 23
28" Ganzhi 8 hao 31
%255 Ganzhi 5 hao 29
JIAE A Wannian black sesame 20
TEI 2 2k Gaocheng black sesame 27
JEVH 4 2K Quxi white sesame 16
R A 2K Fusui white sesame 17 Q
K Xiaogan sesame 1
FEBHOK B 2 BK Xiangyang yellow sesane 5 4,
P 2K Guixi white sesame 10
1822 4 2 ik Dean white sesame 11 I %
HFEZ R Zhongxiang sesame 6
AT R Wuchangzhugangingzaoma 4
W2 MR Wuchangzhuanguma 8 J —
i PU3%EF- Shagangsilianzi 13
JEZEHE Z Ik Luzhai brown sesame 15
2 AL Wuchangzihuama 9
ETHZIHK Yongning white sesame 14 *I
B J\J7FE Wuchangbafangtuo 3
SKEEE A Z K Laibin white sesame 12
ﬁ =) mﬁﬁﬂi Wuchangsiguan sesame 2
FERM fH = ) Xiaogandujiaoyesanjiao 7
iy Z K Lanhan white sesame 18
B A2 MK Qingxian white sesame 19 4,

BT 316 2 RRBEIR A i R A

Fig.1  Cluster analysis of quality of 31 sesame varieties
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