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Identification of Cardiac Glycosides from the Root of
Nerium indicum Mill. by UPLC-QTOF/MS
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Abstract; Nerium indicum Mill. was used in traditional medicines around the world, particularly in Asia. To identify the
bioactive substances and evaluate the safety of N. indicum for clinical purpose ,we characterised the root of N. indicum u-
sing ultra performance liquid chromatography”separation coupled with quadrupole time-of-flight mass spectrometry ( UP-
LC-QTOF-MS) ,and 22 cardiac glycosides were found as the main components. Their possible structures were given. A-
mong the 22 compounds, 13 compounds were reporteddor the first time in Nerium genus. In conclusion,the UHPLC-QT-
OF/MS method is useful and efficient technique to separate and identify possible chemical compounds in complex matri-
ces of herbal medicines such as N+ indicum.
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Note ; The peak numbers correspond to that listed in Table 1
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1 R,=H, R,=Glucopyranosyl-(1—4)-O-glucopyranosyl-(1—4)-digitaloside, R;=H, R,=OH, R;=OH; 4R =G y1-(1—4)-O-glucopyranosyl-(1—4 ide,R,=H

2 R =H, R,=Glucopyranosyl-(1—6)-glucopyranosyl-(1—2)-sarmentopyranoside, R,=H, R,=OH, R;=H 14 R, =Xylopyranosyl-(1—4)-digitoxoside, R,=OH;

3 R =H, R,=[glucopyranosyl-(1—2)]-[glucopyranosyl-(1—3)]-rhamnoside, R;=H, R,=OH, R;=H; 15 R= R,=[glucoy 1-(1-2)]-{glucor 1-(1-3))-rt ide, R;=H, R;=OH,
5 R,=AcO, R,=Glucopyranosyl-(1—4)-sarmentopyranoside, R;=H, R,=OH, R;=H; Ry=H;

6 R,=OH, R,=Diginoside, R;=H, R,=OH, Ry=H;

7 R,=H, R,=Glucopyranosyl-(1—6)-glucopyranosyl-(1—4)-2-O-acetyl-digitaloside, R;,=H, R ,=OH,
Ry=H;

8 R =H, R,=Digitoxosyl-(1—4)-sarmentopyranoside, R;=OH, R,=OH, R=H;

9 R =H, R,=Diginoside, R,=H, R,=OH, R;=AcO;

10 R =H, R,=Diginoside, Ry=H, R,=OH, Rs=H;

11 R =H, R,=Digitaloside, R;=H, R,=OH, Ry=H;

12 R =H, R,=Oleandroside, R,;=H, R ,=OH, R;=AcO;

16 R,=OH, R,=Digitaloside, R;=H, R,=OH, Ry=H;

17 R =H, R,=Glucopyranosyl-(1—4)-sarmentopyranoside, R,=H, R ,=OH, R,;=H;

18 R =H, R,=Glucopyranosyl-(1—4)-sarmentopyranoside, R;=H, R,=OH, R;=AcO;

13 Ri= Digitaloside 19 Ri= Sarmentoside

20 R =H, R,=sarmentopyranoside, R;=H, R,=OH, R;=AcO; 21 R,=H, R,=2-O-acetyl-digitaloside,
R,=H, R,=OH, R;=H

B2 FHHIRPLEER 22 MU SMEILFEEN

Fig.2  Chemical structures of 22 compounds identified in N. indicum roots extract
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22 Ry= Sarmentoside

Table 3 Identification of cardiac glycosides from N. indicum root extracts by UPLC - QTOF-MS
N W i R 4 ‘ ERE
No g (min) Identification Proposal Negative ion Error Compound Fragment ions
’ lons (m/z) (ppm) Formula (m/z)
Gitoxigenin  3-[ 0-8-D-glucopyrano- 827.289 2,791. 381 7,
1= 10.35 syl-(1 —4 )=0-glucopyranosyl ('1 — [M-H]" 873.41303 0.5 CpHe 019 695.376 5,473, 126 5,
4) -B-D-digitaloside | 440.8833,339.1181
Digitoxigenin 3-[/0-8-D-glucopyrano- 811. 411 3, 679. 368 0,
2 % 11.21 syl-(1 —6 ) -O-glucopyranosyl ( 1 — [M-H]" 857.41768 0 CpHgO  517.316 0,293, 087 8,
2,) -B-D-digitaloside | 233.0660,161.0479
Digitoxigenin  3-1{ [| 0-8-D-glucopyr- 843. 400 2, 681. 343 5,
3« 11.94 anosyl-( 1 —2)]-[ 08-D-glucopyr- [ M + COOH ]~ 889.40708 0.8 CyHey Oy 519.299 9,323. 097 5,
anosyl-( 153 ) ] -rhamnoside | 179.0552
3-[.0-B-D-Glucopyranosyl-( 1 —4 ) - 855. 400 8, 693. 349 0,
O-glucopyranosyl (1 — 4 )-8-D-sar- . 675. 341 2,531. 295 2,
’ ) CypHe O
4 13.07 mentopyranoside ] -14-hydroxy-19-ox- [M+COOH]" 901.40765 1.4 e T8 303097 7,221, 066 5,
ocard-20 (22 ) -enolide 179.0582,161.0469
1-Acetoxy-3-[ 0-B8-D-glucopyranosyl- 753.368 0, 739. 352 8,
5% 13.89 (1 — 4 )-B-D-digitaloside ]-14-hy- [M + COOH]" 799.37602 1.7 CyHssO15  693. 347 1, 675. 336 1,
droxy-20(22) -enolide 513.2841,161.0470
549. 305 4, 531. 295 0,
S . 513. 285 3,505. 280 1,
6 % 14.49 %j‘i’g’olj(';;g)‘“"“‘izl o Medihydroxy= L coon] 595.3117 0.7 C3oHiOy 371,222 1,353, 210 2,
e Tenonee 249. 185 7, 145. 053 9,
127.0429,121.0330
899. 429 1, 881. 419 2,
863. 406 6, 839. 405 9
e vet - . . CuH.. O , s
7 15.24 Acetylthevetin B [M+COOH]" 945.43391 1.4 wles O o))" 205 4,803, 385 5.

659.

3426
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%3¢ 3 ( Continued Tab. 3)
N 3\ BT th T N o
qm AR Y HUET Lrﬁ%&ﬁﬁtt %tnt‘liﬁﬁ— s FR MH‘%%
N 1 (min) Identificati Proposal Negative ion Error Compound Fragment ions
o R dentthication Tons (m/z) (ppm) Formula (m/z)
Periplogenin-3-[  0-B-D-digitoxosyl- . B . 695. 362 4, 533. 309 5,
. .3 . CiHsc O
8 15.69 (1—4) -sarmentopyranoside ] [M+COOH]" 741.36981 0.8 BT6TL 161,047 5
591. 317 8,577. 229 1,
9 15.99 Neritaloside [M+COOH]" 637.32227 0.7 C3pHyOp  531.295 2,513..284 0,
353.2107
534,533.308 3,515. 303
si - CyoHy O ¢ y
10 16.13 Odoroside H [M+COOH]" 579.31639 0 30 Hae Og 1,373, 2349.127. 0423
. 517. 317 4,499. 303 6,
11 16.89 Odoroside A [M+COOH]" 563.32163 0.3 Ca0Has 07 485.3345
575. 332 4,562. 313 2,
12 17.23 Oleandrin [M-H]" 575.72 0.3 Cy Hy5 09 518. 312 3, 502. 321 0,
340.261 1
- 515. 299 4,497. 297 2
i — CagHusO ’ ’
13 17.96  Adynerin [M+COOH]" 514698 0.8 wHuOy o
SB ’153)'3 ! [12’)6_']?]3‘{_"‘?]ij'0'(3_' 655. 476 0, 533. 275 0,
14 = 18.18 xylopyranosyl ) -Doribochexopyr-— 00611+ 666,325 134 0.9 CyHy0,;  371.222 7,251, 076 9,
anosyl ] oxy | -5, 14-dihydroxy-19-oxo- 149. 045 8
card-20(22) -enolide ’
(38,58,8€,98) 3-[ (6-Deoxy-a-D-
33. .
15 = 18.43 glycero-hexopyranosyl ) oxy ]-14-hy- [ M + COOHJ~ 534.282898 0.7 CyoHyy Oy 333.272 1, 371. 222 1,
. 207.0651,169.0449
droxy-19-oxocard-20 (22 ) -enolide
(18,38, 58, 8¢, 9¢) -3-[ (6-Deoxy- 549. 305 0, 531. 294 4,
3-0-methyl-B-L-glycero-hexopyrano- X 513.2829,505. 278 5,
b C30Hy O
16 * 19.10 syl ) oxy J-l , 14—dihydruxycard-20 [M + LOOHJ 550.314209 1.3 30 146 Yo 389. 227 9 , 249. 183 5,
(22) -enolide 127.0389
(38,58)-3-1[2,6-Dideoxy4-0-( -
D-glucopyranosyl ) -3-O-methyl-3-D- i 679.370 1,517. 317 9,
/ 3 CiHsc O
17 19.68 ribo-hexopyranosyl ] oxy h-14- (Y +@POH]" 680.377197 I8 TR 161.0474
hydroxycard-20 (22 ) -enolide
(38,58,16B)-16-Acetoxy-3-1[2,6-
dideoxy-4-0-(" B-D-glucopyranosyl ) - 737.373 9,723. 358 4,
18 = 20.53 3-0-methyl-a-L-arabino-hexopyrano- [ M + COOH ]~ 738. 382629 1.1 CysHsg Oy 677.354 1, 659. 342 4,
syl ] oxy | -14-hydroxycard-20 ( 22 )- 497.2894
enolide
(351’ 15B 3_’3'1[ flz’ 6'D‘de‘”;y'3'0)' 529.279 6, 483. 273 3,
19 20,89~ methyl-A-D-xylochexopyranosy [ M +COOH]" 530.287964 1 CyHpO5  369.206 0,351, 195 3,
Oxy 1-14-hydroxy-12-oxocarda-9 1450502 .127. 043 2
(11),20(22) -dienolide : ’ :
591. 315 2,577. 299 0,
573. 301 2, 547. 292 8,
20 21.32 Oleandrigeninsarmentoside [M+COOH]" 592.324768 0.7 CyHgOpp  531.296 1,513. 285 2,
497. 258 5,353. 212 2,
337.1811,105.0219
575. 324 0, 561. 308 6,
557.316 2,531. 308 1,
21 23.25 Cerberin [M+COOH]" 576.329834 1.4 Cs, Hyg 09 517. 308 1, 515. 300 4,
497.290 5, 485. 323 3,
481.2621,353.2170
3-[ (6-Deoxy-3-0-methylhexopyrano- 451-;; 2(7)421 z’ ié? igi ;’
22 * 23.78 syl ) oxy |-14-hydroxycarda-16, 20 [M + COOH]" 532.303589 -1.9 C30Hyy Og ’ ’ ’ ’
o 485. 288 7,351. 196 5,
(22) -dienolide 161. 0637

T« FURGE

Note ; * first report from the genus Nerium.
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BT IM-H] 7 70 CyHe 050 MS/MS % K]
f,m/z 811.4113 LR TALEY 7 75 1 [ M-H-15
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3160,y NHESTF B T B2k KA H A AL
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1518 B i K vh,m/z 783.3804 K — " Iné
BF([M+COOH] ),m/z737.3739 JEJmF1ik
M FEFIM-H] . 7£ MS/MS &K, m/z 723.
3584 Jg AL o TR T [ M-15 (CH3) | i m/
2677.3541 & [ M-H-59 (CH,C00)] , —fF&E
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Py 90 R S T oYt NS R VAT e 5 P
i 50K HEE T 6 19 W0 E M (38,58) 3-[ (2,
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14-hydroxy-12-oxocarda-9 (11) ,20(22) -dienolide,
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oK U 1 DR R B R W3- O-B-D - g Mk e k-
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Dh i ML B R 6 3-1 [ O-B-D- bt i A 4 A - (11—
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