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Distribution characteristics and correlation analysis of mineral elements in different sesame tissues
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Abstract: This study was conducted in order to investigate the distribution characteristics of mineral elements
in different sesame tissues. The content of Ca, Mg, Fe, Cu and Zn in different tissues was determined by inductively
coupled plasma optical emission spectrometry (ICP—OES). The results showed a significant variation of mineral ele-
ments content in the different sesame tissues. The highest average Ca content was in leaves (2151.61 mg/100g), fol-
lowed by 20 d seeds (984.18 mg/100g). Mg was predominant in leaves and 20 d seeds with an average content of
390.23 mg/100g and 300.01 mg/100g, respectively. The content of Fe in leaves was the highest, with an average of
19.98mg/100g. The Cu and Zn contents were the lowest in different tissues, both less than 5.00 mg/100g, and the
highest Cu content in leaves. In mature seeds, Ca and Mg contents were the highest, with an average of 1133.64 mg/
100g and 382.85 mg/100g, respectively. Regarding seed coat color, brown sesame seeds exhibited the highest Ca,
Mg, and Cu contents with average values of 1342.68 mg/100g, 445.95 mg/100g and 2.38 mg/100g, respectively.
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Black and light brown sesame seeds exhibited the highest content of Fe (11.77 mg/100g) and Zn (7.70 mg/100g), re-
spectively. We observed a significant positive correlation (P < 0.01) between the contents of Ca and Mg in both the

different tissues and colored seeds. Moreover, a positive correlation was observed between Cu, Ca, and Mg contents

in the different tissues and between Zn and Fe contents in mature seeds. Our findings may provide theoretical and

technical guidance for sesame comprehensive utilization.
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Table 1 Mineral contents of different sesame varieties and tissues /(mg/100g)

£ Material ZH 4 Tissue Ca Mg Fe Cu Zn
WZM4223 1 4£ White flower 887.68 257.03 8.88 1.88 4.28
6538 F14€ White flower 755.18 253.92 12.80 1.67 5.92
12 53 Zhongzhi 53 F4£ White flower 633.42 248.43 9.33 1.90 4.20
-1 Mean value 758.76 b 253.13 be 1034 a 1.82b 4.80a
HO3 253E Purple flower 714.08 265.33 10.02 1.70 3.74
JG60 4% Purple flower 710.04 264.36 11.50 1.78 4.51
H12 H16 Zhongzhi H16 245 Purple flower 802.25 176.26 17.32 2.06 3.79
SE-H{E Mean value 742.12 be 235.31 be 12.95a 1.85b 4.02 ab
WZM4223 I F Leaf 2458.00 414.14 20.11 2.16 4.81
6538 - Leaf 2269.63 389.94 25.13 2.04 3.90
1% 53 Zhongzhi 53 i H Leaf 1727.21 366.60 14.71 2.48 3.65
S Mean value 2151.61 a 390.23 a 19.98 a 246 a 4.12 ab
WZM4223 20D Ak 20D seed 1002.08 242.73 10.23 1.25 5.08
6538 20D #7457 20D seed 1071.36 344.71 11.03 153 5.27
12 53 Zhongzhi 53 20D #£k7 20D seed 879.09 312.59 27.53 1.55 4.19
-4 {E Mean value 984.18 b 300.01 b 1626 a 145D 4.85a
WZM4223 20D 0> 52 20D carpel 534.84 214.36 11.33 0.78 3.59
6538 20D .02 20D carpel 481.51 195.01 20.41 0.80 2.89
1% 53 Zhongzhi 53 20D 0> 20D carpel 519.83 179.79 8.09 0.81 2.98
F-45{E Mean value 512.06 ¢ 196.39 ¢ 13.28a 0.80 ¢ 3.15b
TE : R AN E G AR RNG TR E R R TE P < 0.05 K P RS B3
Note: Different lowercase letters in same column indicate significant difference at P < 0.05 level
x2 AEREERMHFTURRSESE
Table 2 Mineral contents of sesames with different seed coat color /(mg/100g)
#4814 Material FPRIE {4 Seed color Ca Mg Fe Cu Zn
WZM4223 1 {5 White 907.35 394.51 9.99 2.05 5.82
#1153 Zhongzhi 53 [ €4 White 1086.43 356.25 8.03 1.76 5.76
Hh2 10 Zhongzhi 10 14 White 936.67 374.62 11.47 2.09 7.14
SEHIM Mean value 976.82 a 375.13 ab 9.83a 1.97b 6.24 a
7ZM1271 B {4 Light brown 1021.45 368.19 11.47 1.92 8.27
WZM3113 A8 {4 Light brown 1096.99 326.93 10.46 1.96 6.86
77M3357 4 {1 Light brown 886.64 378.04 10.40 1.99 7.98
54 Mean value 1001.69 a 357.72 ab 10.78 a 1.96 b 7.70 a
ZZM2118 5t Brown 944.83 385.33 9.79 2.60 6.38
7ZM2599 €4, Brown 1413.72 420.13 9.74 2.42 7.88
ZZM3755 18 €, Brown 1669.48 532.39 9.58 2.11 7.53
SE-HJ{H Mean value 1342.68 a 445.95 a 9.70 a 238a 7.26 a
2 H16 Zhongzhi H16 {2 Black 1349.88 382.54 11.06 2.51 7.04
12 33 Zhongzhi 33 HL(% Black 1187.34 373.17 14.26 2.38 8.95
7ZM2147 HL {6, Black 1102.88 302.07 9.99 2.19 6.10
S Mean value 121337 a 352.59 b 11.77 a 236a 736 a

T [FFIE IS ARG 5B ERRTE P < 0.05 K E 225 3%

Note: Different lowercase letters in same column indicate significant difference at P < 0.05 level
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Table 3 Correlation analysis of mineral contents in differ-

ent sesame tissue

M5 Element  Ca Mg Fe Cu Zn
Ca 1
Mg 0.879% 1
Fe 0486 0435 1
Cu 0743  0.698%% 0252 1
Zn 0198 0352  -0.124 0326 1

T+ 3R 0.05 KV L B 25 5 #3301 0.01 K7 L ik g 3 25 5+

Note: * and ** indicate significant correlation at the 0.05 and 0.01 prob-

ability levels, respectively

x4 AEMEBRGBZRY YRITEMEXESH
Table 4 Correlation analysis of mineral contents in sesa-

mes with different seed coat color

47 Element Ca Mg Fe Cu Zn
Ca 1
Mg 0.663* 1
Fe -0.070  -0.132 1
Cu 0.271 0.151 0.306 1
Zn 0.267 0.266  0.714%* 0.176 1

T #7R 0.05 K I 35 22 57 e oR 0.01 P b i 1 35 22 5%
Note: * and ** indicate significant correlation at the 0.05 and 0.01 prob-

ability levels, respectively.
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