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  31 

Figure S1. UHPLC TIC (total ion current) chromatogram of Gliricidia sepium ethanolic extracts. 32 
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Table S1. Tentative identification of compounds in the ethanolic extract of Gliricidia sepium by UHPLC-Q/Orbitrap/MS/ MS 41 

 42 

Peak Tentative identification [M-H]- 

ions 

Retention 

time 

(min.) 

Theoretical 

mass 

(m/z) 

Measured 

mass 

(m/z) 

Accuracy 

(ppm) 

Other Ions  

(m/z)* 

UV vis 

(nm) 

1 

 

Tetrahydroxypentanal 

(aldopentose) 

C5H9O5
- 1.38 149.0444 149.0449 2.7 131.0342 265 

2 Tetrahydroxypentanal 

(aldopentose) Isomer 

C5H9O5
- 1.52 149.0444 149.0449 3.2 131,0344 334 

3 Uridine C9H11O6N2
- 1.79 243.0612 243.0625 5.3 157.0307 205, 263 

4 Glutamic acid 

 

C5H8NO4
- 1.88 146.0452 146.0448 2.9 102.0553, 128.0345 

129.0186 

260 

5 Hexahydroxytrioxoicosanoic acid C20H33O11
- 9.38 449.2017 449.2030 2.7 NF. 268, 320, 

350 

6 Tetrahydroxytetraoxoicosanoic acid  

 

C20H31O10
- 

 

9.75 431.1912 431.1925 3.1 N.F. 244, 265, 

344, 378 

7 Trihydroxypentaoxooctadecanoic acid  C18H25O10
- 9.82 401.1442 401.1455 3.2 N.F. 260 

8 unknown C24H21O8
- 9.84 437.1231 437.1223 -1.9 - 244, 261 

9 Phenyllactic acid-2-O-glucoside C15H19O8
- 10.21 327.1074 327.1087 3.9 121.0651, 165.0556 (phenyllactic 

acid)  

246, 265 

10 Apigenin-di-C-dihexose –O-

deoxyhexose 

C33H39O19
- 

 

10.38 739.2091 

 

739.2073 

 

2.0 

 

163.0608, 593.1512 (apigenin 

dihexosa) 

219, 267, 

345 

11 p-coumaroyl hexose 

 

C15H17O8
- 10.54 325.0918 325.0931 3.9 119.0494, 163.0394 (coumaric acid) 275 

 

12 Apigenin-di-C-dihexose –O-

deoxyhexose isomer 

C33H39O19
- 10.63 739.2091 739.2074 2.2 163.0607, 593.1510 (apigenin 

dihexosa) 

265, 341 

 

13 Rutin C27H29O16
- 10.90 609.1461 609.1459 0,3 137.0237, 149.0238,  260, 284 

14 Caffeoyl hexoside  

 

C15H17O9
- 10.98 341.0867 341.0880 3.6 163.0607, 135.0445,  179.0345 

(caffeic acid)  

270 

15 Trihydroxyanthraquinone-O-

methylgluconate-glucoside 

C27H29O15
- 11.22 593.1501 593.1508 1.1 219.0877, 233.1026, 251.1118, 

255,0297  (trihydroxyanthraquinone) 

265, 292, 

346 



16 Trihydroxyanthraquinone- O-

methylgluconate-

deoxymethylgluconic  

C28H31O16
- 11.35 623.1618 623.1611 1.1 121.0287, 135.0080 

249.0961 

265, 338 

17 Trihydroxyanthraquinone-O-

methylgluconate 

C21H19O11
- 

 

11.49 447.0922 447.0936 3.1 115.0393, 117,0550, 119.0343, 

131.0344, 135.0658, 147.0657, 

255.0299 

265, 321 

 

 

18 Trihydroxyanthraquinone-O-

methylgluconate isomer 

C21H19O11
- 

 

11.75 447.0922 447.0936 3.1 115.0392, 119.0344, 147.0655 274 

19 Dihydro-p-coumaric acid isomer C9H9O3
- 11.98 165.0546 165.0552 3.3 121.0651  213, 273 

20 Ázelaic acid 

 

C9H15O4
- 

 

12.18 187.0976 187.0972 4.0 121.0651, 123.0808, 139,0757, 

141.0915, 143.1071, 169.0867, 

171.1020  

270 

21 p-coumaric acid  

 

C9H7O3
- 

 

12.37 163.0390 163.0396 3.6 117.0338, 119.0496, 121,0286, 

135.0446, 137.0238 

238, 276, 

325 

22 Dihydroxydioxooctadecanoic acid C18H31O6
- 

 

12.53 343.2115 343.2128 3.7 NF 257 

23 N-Carbobenzyloxy-L-isoleucine 

 

C14H18O4N
- 13.26 264.1230 264.1242 4.4 128,0346, 130.0503, 

130.0866 (isoleucine), 150.0557, 

152.0347, 156.0659, 158.0816, 

220.1340, 246.1131 

277, 307 

 

.24 Apigenin-7-O- glucoside C21H19O10
- 

 

13.35 431.0973 431.0985 2.9 117.0549, 161.0449, 253.0504 

(apigenin aglycon) 

275 

25 Leu/dihydro-p-coumaric acid 

 

C15H20NO4
- 15.59 278.1387 278.1398 4.1 

 

119.0495, 121.0651  130.0866, 

165.0552 ( dihydro-p-coumaric acid) 

 

284 

 

26 Trihydroxy-octadecadienoic acid 

 

C18H31O5
- 15.85 327.2166 327.2178 3.6 155.0707, 159,1020, 169.0865, 

185,0810, 187.0968, 197,1181, 

309.2076 

284 

 

27 Phe /Dihydro-p-coumaric acid   C18H18NO4
- 17.38  312.1230 312.1244 4.2 119.0495, 121.0288,147.0445, 

163.0394, 164.0712 (phenylalanine), 

174.0555, 268.1343 

284, 329 

 

28 Dihydroxydodecadienoic acid C12H19O4
- 18.18 227.1278 227.1287 3.9 165,1279, 183.1388,191.1073, 

209.1179 

283 

 

29 Tianshic Acid  C18H33O5
- 18.26 329.2323 329.2336 4.1 167.1071, 171,1020,185.1180, 

195.1021,197.1179, 213.1129, 

283 

 

https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22N-Carbobenzyloxy-L-isoleucine%22%5BCompleteSynonym%5D%20AND%202724772%5BStandardizedCID%5D


215.1288, 227.1287,243.1234, 

311.2227 

30 Dihydroxydodecadienoic acid isomer C12H19O4
- 18.41 227.1278 227.1287 3.9 165.1280, 183.1386, 209.1180  283 

31 Trihydroxyoctadecadienoic acid 

isomer 

C18H31O5
- 

 

18.53 327.2166 327.2179 4.0 155.0706, 157.0868, 169.0863, 

185.0814, 187.0972, 197.1179, 

217.1076 

283 

 

32 7-Hydroxy-4'-methoxyisoflavone    

(Formononetin) 

C16H11O4
- 19.03 267.0652 267.0664 4.6  195.0445, 223.0394  283 

33 Tianshic acid isomer C18H33O5
- 19.11 329.2323 329.2336 4.2 127.1121, 141.0919, 155.1072, 

171.1020, 185.1180, 197.1183, 

199.1336, 213.1128, 215.1288, 

227.1287, 243.1237, 293.2125, 

311.2229 

221, 274 

 

34 Tianshic acid derivative C18H29O4
- 19.15 309.2060 309.2073 4.1 155.0708, 169,0865, 171.1021, 

185,1180, 197.1184, 273,1860, 

291,1974 

222, 274 

35 Tridecadienedioic acid C13H19O4
- 19.18 239.1278 239.1288 4.0 N.F. 275 

36 Unknow - 19.21 - 939.4911 - - 276 

37 Unknow - 19.36 - 941.5068 - - 282 

38 Dihydrocapsiate 

 

C18H27O4
- 19.84 

 

307.1904 307.1917 

 

4.3 125.0965, 127.0758, 137.0966, 

139.1121, 155.0707, 167.0709, 

171.1023, 179.1072, 183.1022, 

195.1023,209.1183, 247.1703, 

289.1811 

282 

 

39 Tianshic acid derivative C18H29O4
- 20.06 309.2060 309.2074 4.4 125.0965, 137.0964, 153.0917, 

155.0707, 171.1020, 185.1179, 

197.1181, 213.1130 

282 

40 Unknow C29H51O15N1 20.08 - 779.4565 - - 282 

41 Hydroxydioxoheptadecenoic acid 

 

C17H27O5
- 20.15 311.1853 311.1866 4.0 153.1279, 171,1021, 193.0867, 

195.1025, 197.1180, 211.1342, 

237.1129, 239.1287, 267.1236, 

267.1965, 293.1755 

282 

42 Unknow C30H53O15N1
- 20.31 - 793.4355 - - 282 

43 Unknow C27H39O7
- 20.51 475.2690 475.2704 - - 281 

 



         * Daughter ions 43 

 44 

44 Dihydroxyoctadecadienoic acid 

 

C18H31O4
- 20.63 311.2217 311.2229 4.0  157.0865, 173.1176, 183.1380, 

211.1337, 223.1339, 239.1288, 

293.2123 

281 

 

45 Phenethyl Butyrate C12H15O2
- 20.73 191.1067 191.1074 4.0 121.0650, 175.0762, 282 

46 p-coumaric acid deriative C9H11O2
- 20.84 151.0754 151.0759 3.5 119.0502, 121,0651 281 

47 Tianshic acid derivative C18H29O4
- 21.13 309.2060 309.2074 4.4 153.1278, 167.1073, 169.1228, 

179.1437, 181.1231, 195.1386, 

197.1180, 211.1336, 213.1129, 

263.2017, 281.1759, 291.1965 

281 

48 Marrubiin C20H27O4
- 21.46 331.1904 331.1917 4.0 193.1591, 247.1340, 259.2071, 

287.2014 

278 

 

49 Hydroxyoctadecatrienoic acid C18H29O3
- 22.16 293.2111 293.2123 4.1 231.2116, 235.1701, 275.2015, 

277.1805 

248, 275 

50 Hydroxyoctadecatrienoic acid isomer C18H29O3
- 22.30 293.2111 293.2123 4.1 231.2123, 275.2015 248, 275 

51 Hydroxylinoleic acid C18H31O3
- 23.08 295.2268 295.2280 4.1 277.2171, 195.1386 275 

52 Pentadecatetraenoic acid  C15H21O2
- 23.39 233.1536 233.1546 4.2 - 275 

53 Unknow C30H41O11
- 24.88 577.2649 577.2686 -6.4 - 275 



   

Compounds associated with anthelmintic activity in Gliricidia sepium 45 

Glycosylated flavonoids. Four glycosylated flavonoids (peaks 10, 12, 13 and 24) were identified in the 46 

ethanolic extract using UHPLC-Q/Orbitrap/MS/MS. Peak 10 with a [M−H]−ion m/z 739.2073 and 47 

daughter ions at m/z 163.0605 (deoxyhexose), 593.1502 (apigenin dihexose), 431.0981 and 285.0402 48 

were designated as apigenin-di-C-dihexose-O-deoxyhexose [1]. Peak 12 with a [M−H]−ion m/z 49 

739.2074 and  daughter ions at m/z 163.0607 (deoxyhexose) and 593.1510 (apigenin dihexose) were 50 

called apigenin-di-C-dihexose–O-deoxihexosa isomer [1]. Peak 13 with a [M−H]−ion m/z 609.1459 51 

and daughter ions at m/z 137.0237, 149.0238 were identified as rutin [2]. Peak 24 with a [M−H]−ion 52 

m/z 431.0985 and daughter ions at m/z 253.504 (apigenin aglycone) and 161.0449 (hexoside), were 53 

identified as apigenin-7-O-glucoside [3]. 54 

Phenylpropanoids other than flavonoids. Seven phenylpropanoids other than flavonoids corresponding 55 

to peaks 11, 14, 19, 21, 25, 27 and 46 were identified using UHPLC-Q/Orbitrap/MS/MS. Peak 11 with 56 

a [M−H]−ion m/z 325.0931 and the daughter ions at m/z 163.0394 (coumaric acid) and 119.0494 were 57 

identified as p-cumaroyl hexose [4]. Peak 14 with a [M−H]−ion m/z 341.0880, daughter ions at m/z 58 

179.0345 (caffeic acid), 163.0607 and 135.0445 were identified as caffeoyl hexoside [5]. Peak 19 with 59 

a [M−H]−ion m/z 165.0552 and daughter ion 121.0651, were identified as isomer of dihydro-p-60 

coumaric acid [6]. Peak 21 with a [M−H]− ion m/z 163.0396 and daughter ions at m/z 119.0494, 61 

121.0286, 135.0446 and 137.0238 were identified as p-coumaric acid [7,8] also [9] identified the same 62 

acid in G. sepium. Peak 25 with a [M−H]−ion m/z 278.1398 and daughter ions at m/z 165.0552 (dihydro 63 

p-coumaric acid) and 130.0866 (leucine), were identified as leucine/dihydro-p-coumaric acid. Peak 27 64 

with a [M−H]−ion m/z 312,1244 and daughter ions at m/z 119,0494, 121,0288, 147,0445, 163,0394 65 

and 164,0712 (phenylalanine), were identified as phenylalanine/dihydro-p-cumaric acid. Peak 46 with 66 

a [M− H]−ion m/z 151.0759 and daughter ions at m/z 119.0502, 121.0651 and 133.0652 were identified 67 

as derived from p-coumaric acid. 68 

Methoxyphenols. One phenol was identified using UHPLC-Q/Orbitrap/MS/MS. Peak 38 with a 69 

[M−H]−ion m/z 307.1917 and daughter ions at m/z 125.0965, 127.0758, 137.0966, 139.1121, 70 

155.0707, 167.0709 171.1023, 179.1072 183.1022, 195.1023, 209.1183, 247.1703 and 289.1811 were 71 

identified as dihydrocapsiate [10]. 72 

Anthraquinonic glycosides. Four different anthraquinonic glycosides (peaks 15, 16, 17 and 18) were 73 

identified using UHPLC-Q/Orbitrap/MS/MS. Peak 15 with a [M−H]−ion m/z 593.1508 and daughter 74 

ions at m/z 121.0287, 219.0877, 233.1026, 251,1118 and 255,0297 (trihydroxi- anthraquinone), were 75 



identified as trihydroxy-anthraquinone-O-methylgluconate-glycoside [11]. Peak 16 with a [M−H]−ion 76 

m/z 623.1611 and daughter ions at m/z 593.1508, 249.0961, 121.0287 and 135.0080 were identified as 77 

trihydroxy-anthraquinone-O-methylgluconate-deoxymethylgluconic. Peak 17 with a [M−H]−ion m/z 78 

447.0936 and daughter ion at m/z 255.0299 (trihydroxy-anthraquinone) were identified as trihydroxy-79 

anthraquinone-O-methylgluconate [11]. Peak 18 with [M−H]−ion m/z 447.0936 and daughter ions at 80 

m/z 115.0392, 119.0344 and 147.0655 were identified as a trihydroxy-anthraquinone-O-81 

methylgluconate isomer. 82 

Amino acids. Two amino acids (peaks 4 and 23) were identified in the ethanolic extract using UHPLC-83 

Q/Orbitrap/MS/MS. Peak 4 with a [M−H]−ion m/z 146.0448 and daughter ions at m/z 102.0553, 84 

128.0345, 129.0186 were identified as glutamic acid. Peak 23 with a [M− H]−ion m/z 264.1242 and 85 

daughter ions at m/z 130.0866 (isoleucine) and 128.0346, 130.0503, 150.0557, 152.0710, 156.0659, 86 

158.0816, 220.1340 and 246.1131 were identified as N-Carbobenzyloxy-L-isoleucine. 87 

Glycosylated phenolic acids. One glycosylated phenolic acid was identified using UHPLC-88 

Q/Orbitrap/MS/MS. Peak 9 with a [M−H]− ion m/z 327.1087 and characteristic daughter ions at m/z 89 

165.0556 (phenylactic acid), 121.0651, 147.0446 were identified as phenyllactic acid-2-O -glucoside 90 

[4]. 91 

Fatty acids. One fatty acid was identified using UHPLC-Q/Orbitrap/MS/MS. Peak 20 with a [M− H]− 92 

ion m/z 187.0972 and daughter ions at m/z 121.0651, 123.0808, 139.0757, 141.0915, 143.1071, 93 

169.0867 and 171.1020 were identified as azelaic acid  [12]. 94 

Figure S2 shows the UHPLC total ion current chromatogram and Table S2 shows all the compounds 95 

detected and identified by UHPLC-Q/Orbitrap/MS/MS in L. leucocephala. 96 

 97 



 98 

Figure S2. UHPLC TIC Chromatogram Leucaena leucocephala ethanolic extract 99 



   

Table S2. Tentative identification of compounds of the ethanolic extract of Leucaena leucocephala by UHPLC-Q/Orbitrap/ MS/MS 100 

 101 

Peak 

 

Tentative identificaction  [M-H]- 

ions 

Retention 

time 

(min.) 

Theoretical 

mass 

 (m/z) 

Measured 

mass  

(m/z) 

Accuracy (ppm) Other ions  

(m/z)* 

UV vis 

(nm) 

1  Gluconic acid C6H11O7
- 1.28 195.0505 195.0508 -1.5 181.0715, 165.040 251,275 

2 Syringaldehyde syringate or 

derivative of quinic acid 

C18H17O9
- 1.35 377.0873 377.0857 4.2 347.0745, 349.0905 267 

3 Dihydroxy methoxy butanoic acid 

 

C5H9O5
- 1.39 149.0450 149.0449 0.6 131.0343, 119.0342, 135.0292, 

103.0392 

 202, 241, 269 

4 Syringaldehyde syringate or 

derivative of quinic acid 

C18H17O9
- 1.47 377.0878 377.0857 5.5 131.0342, 149.0449, 341.1090 267 

5 Pentahydroxytetraoxoicosanoic acid C20H31O11
- 8.8 447.1866 447.1874 -1.7 437.1587, 401.1819, 199.1831, 

155.1345 

238 

6 Tetrahydroxytetraoxoicosanoic acid C20H31O10
- 10.02 431.1917 431.1925 1.85 183.4840, 137.5310, 457.6654 239;276  

7 Myricetin-3-O-hexoside C21H19O13
- 10.65 479.0826 479.0833 -0.003 125.0240, 287.0196 270; 354 

8 Myricetin-3-arabinoside C20H17O12
- 

 

10.82 449.0720 449.0728 -1.78 125.0235, 271.0246, 316.0229 272;344 

9 Myrcetine rhamnose derivative 

 

C20H17O12
- 11.12 463.0877 463.0882 -1.07 151.0036, 178.9982, 271.0249, 

316.0226, 317.0289 (aglycone 

myrcetin) 

208, 262, 302 

10 Quercetin-3-O-arabinoside C20H17O11
- 11.41 

 

433.0771 433.0778 -1.61 151.0031, 178.9982 

271.0246, 300.0287, 301.0343 

(aglycone quercetin) 

267, 353 

11 Quercetin-3-O-pentoside C20H17O11
- 11.69 433.0771 443.0778 -1.61 151.0031, 178.9982, 271.024, 

300.0269, 301.0346( aglycone 

quercetin),  

269, 351 

12 Quercetin 3-O-rhamnoside C21H19O11
- 11.70 447.0927 447.0934 -1.56 151.0030, 178.9982,  255.0298, 

300.0298, 301.0347 (aglycone 

quercetin) 

203, 257, 293, 

349 

13 Kaempferol-3-O-pentoside C20H17O10
- 12.17 417.0832 417.0822 2.39 255.0306, 285.0404 (aglycone 

kaempferol),   

282 



* Daughter ions 102 

14 Kaempferol-3-O-rhamnoside C21H19O10
- 12.29 431.0978 431.0987 -2.08 255.0296, 285.0406 (aglycone 

kaempferol), 227.0345 

 

269, 334 

15 Diosmetin-6-c- glucoside or 

Hispidulin -7-glucoside 

C22H21O11
-
 12.37 461.1084 461.1092 -1.73 431.0987, 283.0612 280 

16 Luteolin C15H9O6
- 14.01 285.0399 285.0407 -2.80 133.0290 211, 284 

17 Quercetin C15H9O7
- 14.13 301.0348 301.0356 -1.32 107.0130, 151.0029 211, 284 

18 Oxilipin (Trihydroxyoctadecadienoic 

acid) 

C18H31O5
- 16.35 327.2171 327.2179 -2.75 211.3037 283 

19 Apigenin C15H9O5
- 16.59 269.0450 269.0457 -2.60 107.0103, 117.0340 283 

20 Chrysoeriol C16H11O6
- 17.24 299.0556 299.0563 -2.34 269.0455 283 

21 Trihydroxyoctadecanoic acid C18H33O5
-
 18.25 329.2328 329.2336 -2.43 183.1387 283 

22 Dihydroxidodecadienoic acid C12H19O4
- 18.26 227.1283 227.1287 -1.76 245.0814, 183.1387, 171.0195, 

115.1143, 183.1386, 277.8189 

283 

23 Unknown C28H43O11
-
 

 

20.67 555.2805 555.2846 7.38 ----- 278 

24 Unknown C28H51O13N

9
- 

21.11 721.3606 721.3638 46.02 ------ 276 

25 Unknown C30H45O9N7

- 

21.76 647.3337 647.3278 9.11 ------ 275 

26 Hydroxyoctadecatrienoic acid C18H29O3
- 22.22 293.2117 293.2126 -3.06 ------ 275 

27 Hydroxyoctadecatrienoic acid isomer C18H29O3
- 22.34 293.2117 293.2125 -2.72 ------ 275 

28 Octahydroxyheptacosapentaenoic acid C27H43O10
- 22.60 527.2856 527.2864 -1.51 339.2002, 377.1429, 473.2830, 

177.8446,151.3607, 335.1313, 

275 

29 Hydroxyoctadecadienoic acid C18H31O3
- 23.13 295.2279 295.2282 -1.01 ------ 275 

30 Pentadecatetraenoic acid C15H21O2
- 23.35 233.1542 233.1546 -1.71 183.0118 276 

31 Unknown C30H41O11
- 25.38 577.2649 577.2689 -6.92 ------ 275 

32 Dihydroxypentadecatetraenoic acid C15H21O4
- 

 

25.86 265.1440 265.1481 -15.46 

 

------ 275 

33 Dihydroxypentadecatetraenoic acid 

Isomer  

C15H21O4
- 28.34 265.1440 265.1481 -15.46 ------ 275 



   

103 

Compounds associated with anthelmintic activity in Leucaena leucocephala 104 

Glycosylated flavonoids. Nine glycosylated flavonoids corresponding to peaks 7, 8, 9, 10, 11, 12, 13, 105 

14 and 15 were identified using UHPLC-Q/Orbitrap/MS/MS. Peak 7 with a [M−H]-ion at m/z 479.0833 106 

and daughter ions at m/z 125.0240, 287.0196 were identified as myricetin-3-O-hexoside [13] Peak 8 107 

with a [M-H]-ion m/z 449.0728 and daughter ions at m/z 271.0246, 125.0235 and 316.0229 were 108 

identified as myricetin-3-arabinoside [14]. Peak 9 with a [M−H]-ion 463.0882 and daughter ions at m/z 109 

151.0036, 178.9982, 271.0249, 316.0226, 317.0289 (aglycone myricetin) were identified as myricetin 110 

rhamnose derivative [15], which was identified in L. leucocephala [16]. Peak 10 with a [M-H]-ion 111 

433.0778 and daughter ions at m/z 151.0031, 178.9982, 271.0246, 300.0287 and 301.0343 (aglycone 112 

quercetin) were identified as quercetin-3-O-arabinoside, Aderogba and collaborators [17,18] identified 113 

in L. leucocephala quercetin-3-O-arabinofuranoside. Peak 11 with a [M-H]-ion 443.0778 and daughter 114 

ions at m/z 151.0031, 178.9982, 271.024, 300.0269, 301.0346 (aglycone quercetin moiety) were 115 

identified as quercetin-3-O-pentoside [19]. Peak 12 with a [M−H]-ion 447.0934 and daughter ions at 116 

m/z 151.0030, 178.9982, 255.0298, 300.0298 and 301.0347 (aglicone quercetin moiety) were identified 117 

as quercetin 3-O-rhamnoside [20], some authors [17,21,22] identified in L. leucocephala the same 118 

compound. Peak 13 with a [M−H]-ion 417.0882 and daughter ions at m/z 255.0306 and 285.0404 119 

(aglycone kaempferol) were identified as kaempferol-3-O-pentoside [23]. Peak 14 with a [M-H]-ion 120 

431.0987 and daughter ions at m/z 255.0296, 285.0406 (aglycone kaempferol) and 227.0345 were 121 

identified as kaempferol-3-O-rhamnoside. Peak 15 with a [M-H]-ion 461.1092 and daughter ions at 122 

m/z 431.0987 and 283.0612 were identified as diosmetin-6-c-glucoside or hispidulin-7-glucoside 123 

[24,25]Flavonoids. Four different flavonoids (peaks 16, 17, 19 and 20) were identified using UHPLC-124 

Q/Orbitrap/MS/MS. Peak 16 with a [M-H]-ion 285.0407 and daughter ion at m/z 133.0290 were 125 

identified as luteolin [26], aditionally, luteolin has been identified in L. leucocephala [27]. Peak 17 126 

with a [M-H]-ion 301.0356 and daughter ions at m/z 107.0130 and 151.0029 were identified as 127 

quercetin [24,28], compound that has also been identified in L. leucocephala [29]. Peak 19 with a [M-128 

H]-ion 269.0457 and daughter ions at m/z 107.0103 and 117.0340 were identified as apigenin [30], 129 

compound identified in the same plant [17]. Peak 20 with a [M-H]-ion 299.0563 and daughter ion at 130 

m/z 269.0455 were identified as chrysoeriol [31], which was isolated from L. leucocephala [21](Hassan 131 

et al., 2014). 132 



Methoxyphenols. Two methoxyphenols (peaks 2 and 4) were identified in the ethanolic extract using 133 

UHPLC-Q/Orbitrap/MS/MS. Peak 2 with a [M-H]-ion 377.0857 and daughter ions at m/z 347.0745 134 

and 349.0905 and Peak 4 with a [M-H]-ion 377.0857 and daughter ions at m/z 131.0342, 149.0449 and 135 

341.1090 were identified to as syringaldehyde syringate or derivative of quinic acid. Figure S3 shows 136 

the UHPLC total ion current chromatogram and Table S3 shows all the compounds detected and 137 

identified by UHPLC-Q/Orbitrap/MS/MS and in Pitthecellobium dulce. 138 

 139 

 140 

Figure S3. UHPLC TIC Chromatogram of Pithecellobium dulce ethanolic extract. 141 

 142 



   

Table S3. Tentative identification of compounds in the ethanolic extract of Pithecellobium dulce by UHPLC-Q/Orbitrap/MS/ MS 143 

 144 

Peak Tentative identificaction  [M-H]-  

ions 

Retention time 

(min.) 

Theoretical 

mass 

 (m/z) 

Measured mass  

(m/z) 

Accuracy 

(ppm) 

Other ions  

(m/z)* 

UV vis 

(nm) 

1 Naphthalenedicarboxylic acid-O-

hexose 

C18H17O9
- 1.31 377.0867 377.0859 -2.0 341.1093, 215.0326, 179.0556, 

333.0962, 119.0343 

278 

 2   Tetrahydroxytetraoxoicosanoic acid C20H31O10
- 10.03 431.1912 431.1927 3.5 --------  280   

 3  Quercetin-3-glucoside  C21H19O12
- 11.22 463.0871 463.0887 3.3 301.0354 (quercetin aglycon), 

300.0280, 179.0711, 151.0395 

282 

  

4 Luteolin-7-O-glucoside C21H19O11
- 11.74 447.0922  447.0937  3.2  151.003, 107.0132, 255.0294, 

227.0345  

264. 348 

5 Azelaic acid C9H15O4
- 12.23 187.0965 187.0974 4.7 121.0654, 123.0808, 141.0914, 

143.1073, 169.0866, 171.1020 

282 

  

6 Kaempferol-3-O-rhamnoside  C21H19O10
- 12.29 431.0973 431.0988 3.6 255.0299, 285.0407 

(kaempferol), 227.0348 

229. 264. 290. 

343 

7 Trihydroxyoctadecadienoic acid  C18H31O5
- 16.36   327.2166 327.2180 4.4 211.1338, 325.2023 283 

8 Trihydroxyoctadecenoic acid C18H33O5
- 18.25 329.2323 329.2337 1.4 211.1337, 325.1847, 327.2181 283  

9 Unknown C12H19O4
-  18.28 227.1278 227.1288 4.4  ------ 283    

10 Dihydrocapsiate  C18H27O4
- 19.75 307.1904 307.1919 4.9 121.0653, 235.1340, 211.1339, 

185.1180, 151.0395  

282  

11 Hydroxydioxoheptadecenoic acid  C17H27O5
- 20.20 311.1853 311.1865 3.8 171.1022, 267.1968 281   

12               Phenethyl butyrate 

 

C12H15O2
- 20.78 191.1067 191.1077 5.2 ----- 278 



* Daughter ions 145 

 146 

13 Hydroperoxyoctadecatrienoic acid C18H29O4
- 20.90 309.2060 309.2075 4.6 ------- 278  

14 Methoxy heptaetilenglicol  C15H31O8
- 20.98 339.2019 339.2005 4.1   278 

15 Unknown C30H53O14N6  21.12 721.3620 721.3641 -2.9 ---------   

16 Methoxy heptaetilenglicol isomer  C15H31O8
- 21.23 339.2019 339.2005 4.1 309.2075, 325.1848 278 

17 Unknown C28 H43O11
- 21.82 555.2805 555.2847 -7.5 -------- 275 

18 Farrerol derivative  C29H37O6
- 22.13 481.2585 481.2578 -1.3 151.0396  275  

 19 Hydroxyoctadecatrienoic acid  C18H29O3
- 22.22 293.2111 293.2126 4.9 275.2018, 195.1386 275  

20 Hydroxyoctadecatrienoic acid isomer C18H29O3
- 22.33 293.2111 293.2126 5.2 277.2173, 275.2018, 195.1387 275 

21 Oxo-octadecatrienoic acid C18H27O3
- 22.47 291.1955 291.1971 5.4 277.2176, 275.2023, 195.1387 275  

22 Oxo-octadecatrienoic acid isomer C18H27O3
- 22.57 291.196 291.1971 -3.7 277.2176, 275.2023, 195.1387   

23 Heptaetilenglicol C14H29O8
- 23.09 325.1862 325.1848  4.3 309.1744, 251.1481 275 

24 Hydroxyoctadecadienoic acid C18H31O3
- 23.18 295.2268 295.2283 5.2 277.2175, 195.1388, 279.1964, 

253.1805  

275 

25 Heptaetilenglicol isomer C14H29O8
- 23.28 325.1862 325.1848 4.3 309.1747, 251.1483 275 

26 Pentadecatetraenoic acid C15H21O2
- 23.36 233.1536 233.1547  4.7  ------  275  

27 Heptaetilenglicol isomer C14H29O8
- 24.80 325.1862 325.1848 4.3 309.1743, 251.1485   

28 Unknown C27H43O14
- 26.55 591.2653 591.2614 6.5 --------   

29 Unknown C22H25O2
- 26.86 321.1860 321.1825 9.3  -----------   



 147 

 148 

 149 



   

Compounds associated with anthelmintic activity in Pithecellobium dulce 150 

Glycosylated flavonoids. Four glycosylated flavonoids corresponding to peaks 3, 4, 6 and 18 were 151 

identified using UHPLC-Q/Orbitrap/MS/MS. Peak 3 with a [M-H]-ion m/z 463.0887 and daughter ions 152 

at m/z 301.0354 (aglycone quercetin) 300.0280, 179.0711 and 151.0395 were identified as quercetin-153 

3-glucoside [3,32]. Peak 4 with a [M−H]-ion m/z 447.0937 and daughter ions at m/z 151.003, 107.0132, 154 

255.0294 and 227.0345 were identified as luteolin-7-O-glucoside [33]. Peak 6 with a [M−H]-ion m/z 155 

431.0988 and daughter ions at m/z 255.0299, 285.0407 and 227.0348 were identified as kaempferol-3-156 

O-rhamnoside [34], previously, this compound had been identified in P. dulce [35].  157 

Methoxyphenols. One phenol was identified using UHPLC-Q/Orbitrap/MS/MS. Peak 10 with a 158 

[M−H]-ion m/z 307.1919 and daughter ions at m/z 121.0653, 235.1340, 211.1339, 185.1180 and 159 

151.0395 were identified as dihydrocapsiate [36]. 160 

Fatty acids. One fatty acid was identified using UHPLC-Q/Orbitrap/MS/MS. Peak 5 with a [M−H]-161 

ion m/z 187.0974 and daughter ions at m/z 121.0654. 123.0808. 141.0914. 143.1073. 169.0866 and 162 

171.1020 was identified as azelaic acid [12].  163 

 164 

 165 

 166 

 167 
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 171 

 172 
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