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Rapid identification of the chemical compounds in the leaves of
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Abstract: The whole herb of Solanum nigrum L. can be used as the herbal drug. In this study, UHPLC-Q
Exactive high resolution mass combined with GNPS molecular network was used for the rapid characterization of
the components in the leaves of S. nigrum L. A total of 157 compounds were identified, including 30 steroid
alkaloids, 61 steroid saponins, 35 flavonoids, and 31 other compounds (amino acids and organic acids), by
comparison with the data reported in the literature, and mass fragmentation characteristics analysis, as well as the
correlation of known and unknown nodes in the GNPS molecular network. Compared with the fruits and stems, the
leaves of S. nigrum L was rich in a variety of steroidal saponins, steroidal alkaloids, and flavonoids, and the results
lay the foundation for the precise resources utilization of S. nigrum L.
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UHPLC-Q Exactive MS total ion flow diagram from the leaves of Solanum nigrum. A: Positive ion mode; B. Negative ion mode.

The peak numbers hereby are consistent with those in Table 1

Table 1

Mass spectrometric data for identification of chemical constituents in the leaves of Solanum nigrum. a: Identified according to the

data reported in the literature®®**; b: Compounds speculated by GNPS; ¢: Unknown alkaloids; d: Identification by using standard products;

e: Unknown flavonoids; Hex: Hexosyl; Rha: Rhamnosyl; Xyl: Xylosyl; AA: Acetic acid; GNPS: Global natural products social molecular

networking
ty Molecular . . Error .
No. N Identification Mass 6 Ton Fragment ion
/min formula (x107)
Saponins
1" 296 C,H,O, Gitogenin™ 4333323 254 [M+H] 415.320 8,397.309 8, 271.205 3
2 3.94 C,H,O0, Manogenin™” 4473069 -8.05 [M+H] 429.119 1,273.220 9, 255.210 2, 161.132 2
3* 1472 C,H,0,  Solanigroside C*" 11334980 -0.53 [M+Na]’ 971.444 8, 809.3927, 647.342 5, 467.137 5
4 1570 C,H,0,  Solanigroside Y5 12715918 216 [M+FA-H] 1225.5857,1063.5380,757.3657,
431.310 6
5*  16.65 C,H,O, 25S-Furosta-54,38,20a,26- 4352704 379 [M+H] 417.266 5,291.215 5,273.221 5
triol™!
6" 16.89 C,H,,0,  Timosaponin H1"*) 12575748 232 [M+FA-H]" 1211.5709,1079.5266,1049.519 7,
7554229, 593.369 9
7' 1691 C,H,0,  Trillin"” 5773749 242 [M+H] 415.320 5,271.205 1,253.194 8
8 1693 C,H,0,  Solanigroside Y3"" 11314822 -0.71 [M+Na]' 969.429 0, 807.377 8, 645.324 5
9" 18.10 C,H,O, Tigogenin-hex"" 579.3914 397 [M+H] 579.391 4,417.335 2,399.335 2,273.220 8
10 18.14 C_H,0,  Trigoneoside XIIla"" 12275894 -8.96 [M+H] 904.140 3, 741.440 7, 579.388 1,417.335 8
11" 1817 C,H,O,  Timosaponin A" 7414445 351 [M+H] 579.388 2,417.334 4,273.220 8
12 1823 C,H,0,, Yuccaloiside B*" 1193.6047 821 [M-H,0+H]" 1031.5363,723.429 8, 577.3724,415.3203
13* 1823 C,H,0, Shatavarin IX" 903.4941 -0.66 [M+H]" 741.439 1,579.6219,417.3356
14* 1823 C,H,0,  Solanigroside Y6” 12555952 2.69 [M+FA-H] 1209.5909, 1 047.538 0,901.483 5,
755.423 2, 593.366 6, 431.316 0, 413.308 4
15* 1825 C,H,0,, Diosgenin 3-O-cellobioside"* 739.4274 149 [M+H] 577.372 6, 415.320 1, 271.205 4, 253.194 7
16° 1841 C,H, O,  Tomatoside A”" 11175204 5.61 [M+FA-H]" 1081.543 1,919.492 0, 757.437 3,
595.384 9, 433.337 0
17" 18,59 C,H,,0, Degalactotigonin™ 10355449  7.63  [M+H]' 873.481 0, 741.441 0, 579.388 5,417.335 8
18 18.70 C,H,0,  Diurnoside™ 1197.5891  -0.58 [M+H] 1035.534 3, 741.440 4, 579.388 2, 417.335 5
19° 1882 C,H,0,  Chonglouoside SL-10!"" 609.364 1 131 [M+H] 609.364 1,447.310 1,429.299 6,411,288 5
20" 18.89 C,H,0,  Zingiberensis saponin” 1047.5328 -4.01 [M+H]" 885.483 9, 723.433 2, 577.376 0,415.320 5
21" 1891 C,H,0,  25(27)-ene-Gurilioside H*" 1109.5018  8.65 [M+FA-H] 1063.5325,917.4749,755.4240,575.373 3
22* 19.14 C,H,0,,  Asparasaponin I"” 1031.5442  2.04 [M-H,0+H]" 869.4874,723.428 1,577.372 7, 415.320 2
23" 19.15 C,H,0,  Timosaponin B II"* 9654959  6.91 [M+FA-H]" 919.4909,757.437 8, 595.385 5, 433.333 0,
330.488 9
24* 1921 C,H,O0, Gracillin"" 885.4819 -2.60 [M+H]" 723.429 6, 579.315 1, 415.320 1, 271.205 2
25* 19.36 C H,0,  Zingiberensis saponin’” 1049.5496  -2.95 [M+H] 869.488 0, 723.429 0, 577.372 4, 415.320 2
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26" 1939 C,H,0, Kammogenin-glu®” 607.3462 -231 [M+H] 445.296 1, 427.273 0, 409.273 0
27° 19.75 C,H,,0,, Compound 36 isomer" 1093.5366  5.69 [M+FA-H] 1047.5382,901.4775,575.3726,431.3193
28" 19.81 C,H,0,, Pennogenin-rha!"” 7554218 079 [M+H] 579.389 3, 435.273 5, 399.324 5, 285.256 5
29* 19.84 C,H,0, D-Glucuronic acid, 38,56,25R)-  593.3617 -9.10 [M+H] 417.317 6,399.325 3,273.220 7
spirostan-3-yl ester™”!
30° 19.93 C,H, O, Aspacochioside A®” 9494857  6.18 [M+FA-H]  903.4957,757.444 2,595.393 7,433.330 5,
352,469 5
31 2026 C,H,0, Melongoside F!"” 1033.5221  -029 [M-HJ 901.480 7, 739.4258, 577.374 6, 415.320 3
32" 2034 C,H,O, Shatavarin VI” 887.4911 -9.80 [M+H]" 725.443 7, 579.389 8, 417.336 2, 399.325 9
33" 20.50 C,H,0, Spirost-9(11)-en-12-one™” 591.3546 321 [M+H] 429.300 1, 273.220 8, 255.210 3
34* 2051 C,H,O,, p-Sitosterol-3-O-4-D- 7534032  -3.05 [M+H] 591.351 1,273.221 0,255.210 2
glucuronoside+glc™®
35 20.52 C,H,O,,  Trigoneoside XIITb"" 1227.6061  3.75 [M+H] 1065.540 9, 903.501 7, 741.443 1
36" 20.82 C,H,0, Protodioscin®™ 1093.536 6  1.26 [M+FA-H] 1047.5365,915.458 5, 885.449 5,
591.354 4,429.303 5
37° 20.84 C,H,0, Tigogenin™ 4173357 -1.44 [M+H] 399.326 4, 273.220 8, 255.210 4, 161, 132 2
38" 20.88 C,H,0,  Deltoside!"” 10635281 -3.76 [M+H] 901.4719,739.429 5,577.372 5, 415.320 0
39° 21.14 C,H,O, Kammogenin™” 4452955 157 [M+H] 445295 5,427.283 6,409.273 8, 273.220 8,
2552130
40° 21.26 C,H,O,  Anemarrhenasaponin F&*” 10955168 299 [M+FA-H]" 1049.5175,917.4753,887.464 7,
755.424 6, 593.369 6
41* 21.77 C,H,0, Diosgenin"” 4153203  -0.72  [M+H] 397.308 4, 271.205 3, 253.194 7
42° 2189 C,H,0, Deltonin™ 9314910  1.81 [M+FA-H]  885.4853,739.426 4, 575357 2,413.307 7
43" 2198 C,H, O, Ruscogenin-rha" 5753577 -0.17 [M+H]’ 415.320 3,273.220 8,255.210 1
44" 2228 C,H,0, 9(11)-Dehydrohecogenin'® 429.301 256 [M+H] 411.288 9, 384.297 0, 273.220 8
45° 2230 C,H,O,  Solanigroside E!"” 11955496 893 [M-HJ 1063.496 6,931.450 1, 417.303 8
46" 2275 C,H,0, Chinenoside V&" 961.4639 -5.16 [M+FA-H]" 915.4592,753.409 5, 607.349 2, 445.296 4,
4172925
47° 22.83 C,H,0, Hamoside A”Y 1079.5286  2.81 [M+FA-H] 1033.5210,901.4790,871.470 6,
739.435 5,577.374 9
48" 2301 C,H,0, Vaviloside B,/B,”" 9454698 —6.78 [M+FA-H]  899.464 7,753.407 4, 607.349 1, 445.296 1
49* 2355 C,H,0, Yuccagenin® 4313141 -325 [M+H] 395.293 0, 273.220 9, 255.075 2
50" 2620 C,H,O, Sansevistatin 1% 867.4741 599 [M+H] 721.414 6, 575.358 3,413.307 9
51" 2627 C,H,O, Episceptrumgenin® 413.3268 -4.84 [M+H] 395.2929,271.205 1,253.194 8
52 2629 C,H,,0, Capsicosin E1?¥ 12115707 042 [M-HJ 1079.527 1,593.369 7,431.317 4
53" 2631 C,H,0, Prosapogenin A of dioscin* 7234282 -4.42 [M+H] 577.392'5,415.320 0,271.205 3
54' 2640 C,H,O,, ShatavarinI®” 10655502  2.44 [M-H] 903.491 8, 579.388 7,417.335 4
55° 2735 C,H,0,, Pennogenin3-O- 9294751  5.27 [M+FA-H] 883.469 3,737.412 4, 496.438 7,417.401 9
f-chacotrioside®™”
56" 28.66 C,H,O,  Smilaxchinoside C**" 901.4803 -2.88 [M+FA-H] 855.4752,6723.4332,577.3741,415.325 6
57° 28.98 C,H,0,  Timosaponin B IV"’ 1109.5018 733 [M+FA-H] 1063.5327,901.480 0, 739.427 8, 577.374 6
58" 2922 C,H.,0,  Dongnoside E*” 1079.5286  0.86 [M+FA-H]" 1033.5221,871.469 5, 739.426 6, 577.374 6
59' 2942 C,H,O, Prosapogenin B! 7254455 -2.07 [M+H] 579.388 4,417.3357,255.210 3
60" 29.47 C,H,O0, Protobioside®™ 9474850 598 [M+FA-H]  901.4797,739.4272,577.3745,252.392 5
61° 29.66 C,H,O, Indioside I*” 9154960 -1.89 [M+FA-H] 869.490 1,723.4319,577.3752,415.3309
Alkaloids
62° 5.02 C,H,NO, Alkaloid 1" 9304678 -032 [M+H] 930.467 8, 912.458 2, 894.446 2, 739.974 9
63" 541 C,H NO, Compound 74 isomer” 916.4891  0.00 [M+H]" 898.476 8, 829.415 6, 670.498 4, 410.306 1
64° 641 C,H,NO, 220,23a-Epoxysolasodine-hex- ~ 914.4733  -0.55 [M+H] 878.452 9, 732.396 7, 424.285 1, 287.201 3
hex-hex!"”
65*  9.18 C_ H NO, Solasodine-OH-hex!"" 5923852 253 [M+H] 574.373 0, 433.258 1,271.205 1
66°  9.24 C,H NO,, Solasodine-OH-hex-hex!"” 7544359 027 [M+H] 718.416 3, 572.359 8, 410.304 8
67° 1159 C,H,NO, Dihydrosolasodine-20H-hex- 918.5047 -0.22 [M+H] 696.667 0, 396.679 9, 269.189 5
hex-rha!'”!
68" 1235 C,H,NO,, Compound 70 isomer”" 9025090 -1.99 [M+H] 884.453 4, 756.415 5, 448.305 3, 430.290 9
69* 1247 C,H NO, Dihydrosolasodine-20H-hex- 756.4517  0.00 [M+H] 738.4421,269.189 7,251.178 9
rha!"”
70° 1290 C,H,NO,, Dihydrosolasodine-20H-rha- 9025090 -1.99 [M+H]’ 884.506 7, 725.094 5, 430.328 7

rha-hex?!
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No. . Identification Mass " Ion Fragment ion
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71 1345 C,H,NO,, Compound 76 isomer"’ 9004937 -1.55 [M+H] 864.472 3, 834.430 8, 702.418 1,430.334 3

72° 1499 C,HNO,, Unknown alkaloid 1 8644740 231 [M+H]' 583.515 0, 455.002 0, 392.297 3

73" 15.06 C,H,NO, (35,22a,25R)-3,12-Dihydroxy- 446.3260 022 [M+H] 428.315 9, 410.304 8, 395.279 3, 287.200 3
spirosol-27-oic-acid™"

74° 1521 C,H,NO, Alkaloid2!"” 9164902  0.00 [M+H] 832.430 1, 592.374 2, 446.326 0, 410.308 5

75¢ 15.54 C,H, NO,  Alkaloid 3"” 882483  -0.68 [M+H] 864.475 3, 795.405 1, 736.425 0, 410.305 0

76" 15.64 C,H,NO,, Peimisinetrhathex+rha+OH™ 9004934 -1.89 [M+H]' 882.481 0, 558.377 9, 412.320 4

77" 1731 C,H,NO, J-Tomatine™ 578.4039 -2.07 [M+H]' 416.336 6,273.205 5,255.194 3

78 17.31 C,H,NO, Tomatidine®™ 4163518 -120 [M+H] 398.3420,273.221 3,255.210 4

79 1745 C,H,NO,, Solasonine 884.4987 -1.70 [M+H] 738.430 8, 576.392 5, 414.338 3, 396.328 5

80" 1749 C,H,NO, yp-Solamargine®™ 576.3887 -1.21 [M+H] 576.388 7, 414.336 6, 396.324 1, 271.205 0

81' 17.52 C,H,NO, Solanigroside P*" 7384407 -2.17 [M+H] 414.334 7,253.194 6, 157.101 0

82" 17.86 C,H,NO, Sycophantine™ 1000.5455 -2.10 [M+H]" 868.495 5, 722.420 9, 414.329 7, 396.326 3

83" 18.10 C,H,NO,, J-Solanigrine®™ 868.5046 -0.69 [M+H]' 722.445 6, 576.388 3, 414.335 6

84" 1832 C,H,NO, Solaverbascine Solatrioside!"” 886.5146 -1.47 [M+H]' 868.469 8, 740.419 5, 594.357 8, 414.299 1

85" 18.16 C,H,NO,, a-Solanine"" 9124960  2.99 [M+FA-H] 866.490 6,720.432 7, 412.331 2

86" 20.02 C,H,NO, A2-Solanine™ 7224462 -1.52 [M+H] 416.351 8,253.193 7, 157.100 9

87° 20.69 C,H,NO, Unknown alkaloid 2 7244612 -1.10 [M+H] 704.451 2, 445.495 2, 398.344 4

88" 21.98 C,H,NO, Solasodine-20H-hex"” 6082751  3.62 [M+H] 599.177 9, 529.257 8, 479.137 6, 447.312 6

89¢ 2501 C,H,NO, Solasodine 4143362 -0.97 [M+H] 396.3259,271.204 7,253.194 7

90" 26.56 C,,H,,NO, Compound 56 isomer”” 4163517 -1.44 [M+H] 399.326 2,273.220 7, 255.210 5

91* 27.55 C,H,NO, Veratramine" 4103049 049 [M+H]' 392.294 3,297.221 5,267.174 0, 249.179 1

Flavones

92" 257 C,H,0, Isorhamnetin®™ 317.0597  0.00 [M+H]’ 317.059 7, 302.032 6, 285.035 8

93" 2.79 C,H,0,  Quercetin-3-O-rutinosyl-7-O- 771.1984  -0.65 [M-HI 301.032 5,271.024 8, 255.029 8
glucoside™!

94" 283 C,H,0, Quercetin-3-O-rutinosyl-7-O- 829.1592 -6.27 [M-HJ 771.198 7, 301.032 7, 271.024 8, 255.030 0
glucoside+O+hex+AA

95*  3.82 C,H,0, Kaempferol 3-[2-(6- 9012410 022 [M-HJ 609.139 3, 285.036 0, 255.029 8
coumaroylglucosyl)-
rhamnoside]7-glucoside!"*

96°  3.83 C,H,0, Kaempferol 3-rutinoside 7572173 -1.58 [M+H]' 449.106 4, 303.049 5, 287.054 6, 258.051 1
4'-glucoside!®

97° 446 C,H,0,,  3-(2-Feruloylsophoroside)®" 947.229  -7.71 [M-HJ 785.193 5, 609.147 6, 446.085 1, 285.030 1

98 450 C,H,0,, Quercetin 3,4-diglucoside™ 625.1412 032 [M-HJ 301.033 6, 300.027 6, 283.024 7, 255.029 8

99°  4.60 C,H,,0,, Unknown flavone 1 683.0993 -0.73 [M-HJ 625.1412,301.033 9,271.024 8

100" 4.62 C,H,0, Isoscutellarein 7-O-[2,6-di-O- 693.1284  1.73 [M-HJ 625.1419,301.034 2, 271.024 8, 255.029 9
acetyl]allosyl(1—2)glucoside*?!

101 4.64 C,H,0, Peonidin, 3-(6-malonyl- 710.1180  -4.08 [M-H] 625.141 4,301.826 9, 271.907 2
glucoside), 5-glucoside™

102° 5.04 C,H,0, Unknown flavone 2 694.1198 -6.05 [M-H] 609.146 5, 301.032 0, 271.024 8

103 5.14 C,H,,0,, Euphorbianin®’ 667.1049  -0.15 [M-H] 609.145 6, 477.043 4, 300.027 6

104° 519 C,H,,0, Unknown flavone 3 341.0824 -9.38 [M+H] 301.142 0, 285.039 1, 257.036 9

105 536 C,H,0, Pelargonidin 3,5-di-(6- 677.1335  -0.74 [M-HJ 609.146 6, 271.024 7, 255.030 0
acetylglucoside)™*!

106° 598 C,H,0, Kaempferol-3-O-sophoroside™  611.1637 491 [M+H]' 449.109 5, 303.048 9, 287.054 7

107° 6.10 C,H,,0,, Unknown flavone 4 629.1712  3.66 [M+H] 445.154 1, 385.134 6, 303.092 7, 285.081 6

108 6.12 C,H,0,, Trihydroxy flavone C-glc!"”! 433.1125 -1.15 [M+H] 369.124 4, 287.054 7, 213.054 2

109° 6.14 C,H,0, Pelargonidin 3,5-di-(6- 678.1252  -5.60 [M-HJ 593.151 3,273.123 2, 255.029 9
acetylglucoside)™™

110° 6.14 C,H,0, Crassithizomoside B*” 661.1391 -8.02 [M-H] 593.152 7, 447.093 0, 431.096 9

111" 633 C,H,0,,  Apigenin 6-C-glucosyl-O- 563.1404  -0.36 [M-H] 417.084 1, 255.030 0, 227.035 2
arabinoside™™!

112° 681 C,H,0, Unknown flavone 5 651.109  -1.54 [M-HJ 593.150 1, 284.033 1, 255.030 8

113*  7.03 C,H,0,  Hyperoside"” 463.0876 -1.08 [M-H] 301.034 3,271.024 9, 255.029 8

114° 724 C,H,0,  Tetrahydroxymethoxyflavone 641.2079 -0.47 [M+H]' 317.065 2, 302.041 8, 285.038 7, 229.048 9
O-dihex!”

115" 740 C,H,O,  Kaempferol-3-neohesperidoside-  931.2492  -3.01 [M-H] 785.193 5, 609.148 3, 430.089 5, 285.039 8

7-(2-ferulylglucoside)””
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116¢° 745 C,H,0,, Unknown flavone 6 9332659 -8.61 [M+H] 583.413 1,433.113 9, 287.055 6, 258.052 3

117" 749 C,H,0,, Quercetin-3-O-galactoside'"”’ 465.1002 -538 [M+H] 303.049 7, 285.038 6, 165.016 8, 85.027 1

118 7.51 C,H,0,  Cyanidin 3-(6-succinyl- 548.1171  0.00 [M-H] 463.084 4, 447.197 5, 285.084 4, 255.083 9
glucoside)™™

119 926 C,H,0, Kaempferol-3-O-glucoside™ 447.0934 045 [M-HJ 447.093 4, 285.038 7, 255.029 9, 227.035 0

120° 1043 C,H,,0, Glucodistylin® 449.1074 089 [M+H] 449.107 4, 287.054 6, 258.051 5, 213.054 2

121* 1137 C,H,0,, Tetrahydroxymethoxyflavone 479.1180 -0.83 [M+H] 479.118 0, 393.186 2, 317.065 1, 285.038 6
3-0-hex"”

122* 1725 C,H,0,  Quercetion® 301.0355 033 [M-HJ 271.025 0, 255.041 1, 163.015 9, 83.027 6

123° 1891 C,H,0, Unknown flavone 7 647.1970  1.89 [M-HJ 595.383 5,577.374 8, 393.202 2, 316.167 9

124* 26.03 C,H,0, Rutin®™ 609.1464 049 [M-HJ 429.206 6, 380.366 4, 315.050 0, 275.201 7

125* 26.65 C,H,0,, Kaempferol-3-O-glucoside- 593.1512  0.17 [M-HJ 418.226 8,299.043 8, 225.007 5
7-O-thamnoside™”

126* 31.39 C,H,0, Kaempferitrin" 577.1568  0.69 [M-H] 428.284 1,299.044 6, 225.007 5

Others

127 096 C,H,0, Sucrose® 341.1089 -0.59 [M-HJ 179.056 2, 119.036 0, 89.024 4

128° 097 CH,N,0, Histidine™ 156.076 6 -1.28 [M+H] 131.974 4, 110.071 6

129° 1.02 CH,O,  Galacturonic acid™ 1950509 -0.51 [M-HJ 177.040 5, 159.029 9

130° 1.07 C,H,NO, Tyrosine!"" 182.0810 -0.55 [M+H] 165.045 7, 136.075 8, 107.049 7

131 116 CHNO, Nicotinic acid®” 1240396 242 [M+H] 106.029 4, 80.050 0, 78.034 4

132 117 C,H,NO, 9-Amino-1,3,9-nonane 276.1444  1.09 [M+H] 258.133 6,230.138 7, 161.068 3
dicarboxylic acid!"

133* 1.10 CH,NO, Pipecolic acid™ 130.0498 -9.22 [M+H] 84.044 8, 67.053 7, 62.024 6, 56.048 9

134°  1.13 CH,NO, Pyroglutamic acid™ 130.0501  1.54 [M+H] 84.0449, 69.070 5, 56.050 1

135 1.63 C H N0, Histidyl asparagine"" 2381067  2.94 [M+H] 192.102 2, 120.995 9, 103.054 6

136" 1.73 C,,H NO, Serine"! 254.1021 -039 [M+H] 208.058 2, 136.990 6, 119.118 4

137* 187 C,H,N,0, Tryptophan® 205.0972 049 [M+H] 188.070 7, 170.060 1, 159.091 8

138" 1.87 C,HNO, Indole-3-acrylic acid"" 188.0703 -1.60 [M+H]' 146.060 2, 186.065 4

139°  1.92 CH,0, Protocatechuic acid™ 153.0194 2,61 [M-H] 109.029 5,91.018 9, 81.034 6

140° 248 C,H,O,  Chlorogenic acid" 3551001 -6.20 [M+H] 181.050 1, 145.026 7, 135.041 6, 117.033 7

141 3.08 C,HO, Neochlorogenic acid"" 353.0899 -2.27 [M-HJ 191.056 2, 179.035 2, 162.027 8

142* 3.13 C,H,0, VitaminB," 377.1449 186 [M+H] 243.087 3, 172.086 6, 99.044 3,

143" 334 CH0, Caffeic acid™ 179.0347 -112 [M-HJ 135.044 6, 112.984 9, 89.023 5

144* 349 C,H, O, p-Coumaroylquinic acid” 339.1069 -1.47 [M+H] 147.043 9, 119.049 2, 91.054 5

145 4.01 CHN, Adenine" 136.0618  0.73 [M+H]' 119.049 3, 94.065 5, 92.049 7

146" 544 C.H,0, p-Coumaric acid™® 163.0406  0.00 [M-H] 119.051 1, 91.053 7

147 556 CH,N,0, Glycyl-L-leucine 189.1218  -7.93 [M+H] 171.149 0, 130.086 2, 84.081 2

148 742 C,H,0, Isoferulic acid® 195.0639  -6.66 [M+H] 177.054 4, 149.059 6, 117.033 5

149 824 CHNO, L-Glutamic acid® 148.0602 -135 [M+H] 130.069 2, 103.054 4, 84.044 7

150" 854 CH,,0,  Glucuronic acid” 197.0639 -8.63 [M+H] 179.106 4, 161.095 9, 133.101 1

151" 8.58 CH,N,0, Compound 147 isomer!" 189.1218 -7.93 [M+H] 156.093 1, 129.070 0, 105.070 1

152 9.65 C,H,N,0, Uridine'™” 2450791 938 [M+H] 203.1237,189.112 0, 135.080 1

153* 11.67 C,H,,0, Serdanolide® 1951376  -1.54 [M+H] 167.085 0, 135.044 0, 111.044 2

154* 21.65 C,H,,0, Ferulic acid® 195.0632  -9.74 [M+H] 177.091 1, 149.067 2, 89.065 9

155* 2649 C,H,0, Diferuloylglycerol 4451479  -3.15  [M+H] 271.205 2, 253.194 7

156* 2787 C,H,0  Muscone® 239.2357 -5.02 [M+H] 183.116 6, 197.132 2, 119.085 7, 81.068 6

157° 2820 C H,.NO Oleamide 2822787  -142  [M+H] 247.241 6, 135.116 8, 121.101 2

ARCE CE T, BARN R T, fEIEE TR, B
B B TN O e 2 R R R S 2 A mz
417.335 7 [M+H]", #f — K Z H,0 70 F /=AW v m/z
399.326 4 [M+H-H,0]", b J5 % 2l 8% C,H, 0,15 2§
FEE Py m/z 255.210 4 [M+H-H,0-C,H,,0,]", BRE # &
M B CH,,0, 3 B K5 fiE W Fr m/z 273.220 8 [M+H-
CH,0,]" (82). EBEHTLEHRTITE 1 C5,
Co LA AN, BRI 2 H oM &5 28 0H

AR, IEE TR, LE B H T
0 PRS2 AR 25 R S R AR m/z 415.320 3 [MAHT, S48
Ja KK K2 H,0.CH, O, 13 B i m/z 397.308 4 [M+
H-H,0]"\m/z 253.194 7 [M+H-H,0-CH,0,]", 5 H #
% %% CH,0, 13 2 F¢ 1E #4 Jr m/z 271.205 3 [M+H-
CH,0,]". furosta-54,3,20a,26-triol A1k & ki i 74 {
WIBAT, % B JOAE F AL T3 251, TE B A X
T, LA furosta-58,35,20a,26-triol Sy T 1) B F 78 i 2=
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Figure 2  Structural formula of saponins aglycone in the leaves of Solanum nigrum. A: Diosgenin; B: Tigogenin; C: Furosta-54,35,20a,26-

triol

WL 5 772 m/z 435.270 4 [M+H], SR JE K IR 2k % H,0.
CH,. 0, H,0 8 2| F m/z 417.266 5 [M+H-H,0]" . m/
z273.221 5 [M+H-H,0-CH,0,]", sk Bk % CH, 0,
P BFFHERE ST m/z 291.215 5 [M+H-C,H,0,]" -

Table 2 Characteristic fragments of saponins aglycone in the

leaves of Solanum nigrum

Aglycone Adduct ion Characteristic ion
Diosgenin [M+H]* 415.320 3,397.308 4,
271.205 3,253.194 7
Tigogenin [M+H]"  417.3357,399.326 4,
273.220 8,255.210 4
Furosta-58,38,20a,26-triol ~ [M+H]" 435.270 4, 417.266 5,

291.2155,273.221 5

BT SRR, Sl E S R AR R R
T SCHR AR B 12 B SR ARAT 22 AN A
&9, R B HGE LAEE P BZ (veratramine, ] 3A) N
TG ) S AR APk 5 A, LU 2 (solasodine, [&] 3B)
S T SR AE M BRL 8 A L 7 A B (tomatidine, & 3C)
N TT I S AR A S A, LA spirosol-5-ene-3, 12-diol
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) ES R AR 2 S o X 4 AT 0 I R AL BS R
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5 W R A ) R G o R A (R
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Figure 3  Structural formula of alkaloids aglycone in the leaves
of Solanum nigrum. A: Veratramine; B: Solasodine; C: Tomatidine;
D: Spirosol-5-ene-3,12-diol

Table 3  Characteristic fragments of alkaloids aglycone in the

leaves of Solanum nigrum

Aglycone Adduct ion Characteristic ion

Veratramine [M+H]" 410.304 9,392.294 3,295.221 5,
267.174,249.179 1

Solasodine [M+H] 414.336 2,396.325 9, 271.204 7,
253.194 7

Tomatidine [M+H]" 416.351 8,398.342 1, 273.221 3,
255.210 4

Spirosol-5-ene- [M+H]" 430.3312,412.3207,394.313 1,

3,12-diol 271.205 6

3)o VRYNAN L LT AL Z T C5, C6 Ao 1R AN T A1 4L,
spirosol-5-ene-3, 12-diol L YN fili iz 2 7 — /> F2 HE HL
X, B I spirosol-5-ene-3,12-diol « 8L Y i i F 25 3 B

TC I R A R A AR AL B R R (R 2). kA
T AN T 70 I AE DR ALE IE B A B 22 B B ) 7
4= m/z 416.351 8 [M+H]", #RJ5 Kk 2k 2 H,0.CH,,NO
5 B0 H m/z 398.342 1 [M+H-H,0]" . m/z 255.210 4
[M+H-H,0-C,H, NOJ", Bl B #% %k % C,H, NO 153 H|FF1iE
PR m/z 273.221 3 [M+H-CH,,NO]". Z2 P il 44 15 3
b A=V T AN R, LR AR A X . IR AR
TN, DARE P i T IR AR DR Bt 2 W )5 7 A m/z
410.304 9 [M+H]', 285 % % C,,—C,, # 4+ (CH,,NO) 15
FIWEF m/z 295221 5 [M+H-CH,,NO]", #1113 2| m/z
267.174 0 [M+H-C,H,,NO-2CH,]". B4}, m/z410.304 9
[M+H] 3 Al K 7k 2% 2 H,0 F1 CH,,0 13 £ m/z 392.294 3
[M+H-H,0]" 1 m/z 249.179 1 [M+H-H,0-C,H,,NO]",
B OH #%E K % CHNO 13 3| m/z 267.174 0 [M+H-
CH,,NOJ".

FH 0 2% v 52 8 R AR T R 43 25 K AR B,
it LB A E DRI E IR A G W) SRR AE R — AN 4y
T E . 4R, 2 T s 15 AR
Bl AR 56 AN KT

5 W50 18 43 1 X 6 v (i HE Gy T RS T m/z
867.474 1 [M+H]", 5 4 41 #i 2 1F (gracillin, 7 &
TN m/z 885.481 9 [M+H]", 73+ X N C,;H,,0,,) Z [f]
FETE m/z 18.01 [ & 72, X R 2 AN HAL 1A O, ekl
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Figure 4 GNPS molecular network of alkaloids and saponins

from the leaves of Solanum nigrum
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Figure 5 Mass spectrum fragmentation pathways of sansevistatin I (A) and sycophantine (B)
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Figure 7 GNPS molecular network of flavonoids from the leaves

of Solanum nigrum
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