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Rapid identification on chemical constituents of Hibiscus mutabilis
flowers by UPLC-Q-Orbitrap HRMS
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Abstract : To rapidly analyze and identify the chemical constituents of Hibiscus mutabilis flowers ,the method of ultra-high per-
formance liquid chromatography coupled with hybrid quadrupole-orbitrap high-resolution mass spectrometry ( UPLC-Q-Orbirap
HRMS) was selected. A Waters ACQUITY UPLC BEH C5(2.1 mm x 100 mm,1.7 pm) column was used in the study with
the mobile phase of 0. 1% formic acid aqueous solution (A) - acetonitrile (B) for gradient elution (04 min,95% —90% A ;
4-10 min,90% —55% A ;10-18 min,55% —5% A ;18-20 min,5% A) , the flow rate was 0.3 mL/min and the column temper-
ature was 25 °C. HRMS was equipped with electrospray ionization (ESI) and scanned in positive and negative ion modes by
means of full scan/data dependent secondary scan (Full MS/dd-MS?) . Through high-resolution mass spectrometry analysis,
literature information and reference identification,54 chemical constituents were identified in Hibiscus mutabilis flowers , inclu-
ding 24 flavonoids and flavonoid glycosides, 14 organic acids,four coumarins,two amino acids,two nucleosides,two alkaloids
and five others. The method of UPLC-Q-Orbirap HRMS can be rapidly and efficiently to analyze and identify the chemical
constituents of Hibiscus mutabilis flowers. Thirty-three chemical constituents were reported for the first time in this herb, and
11 chemical constituents were found in Hibiscus for the first time, this study will provide a certain guiding guidance for the ma-
terial basis research of Hibiscus mutabilis flowers.
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Fig. 1 Total ion chromatogram of 90% ethanol extract of Hibiscus mutabilis flowers by UPLC-Q-Orbitrap HRMS in positive ion mode
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Fig. 2 Total ion chromatogram of 90% ethanol extract of Hibiscus mutabilis flowers by UPLC-Q-Orbitrap HRMS in negative ion mode
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Table 1  Identification of chemical constituents in Hibiscus mutabilis flowers by UPLC-Q-Orbitrap HRMS

i ea m/z
5 k&Y AT W o o A BT ]
No. Compound Formula Iy AR WEE ARt Error Fragment ions( MS/MS) Classify
(min) Calculated  Observed Mode
(ppm)
1 Bfﬁ”‘:,, CsH;NO,  0.85 118.08626118.08645 [M+H]* 1.65  [M+H-H,0-C,HO] *59.073 62 d
elaimne
AR M-H-F,0]°173. 008 58 [ M-H-2H,0-CO,]"111. 007
2 Rekadia . CsHy0, 0.89 191.01973191.01909 [M-H]- 3.33 [ 0] L 20-C0; ]
Citric acid 90
7 M-H-CgH 405 17179. 055 25, [ M-H-C4H,, 0 17161.
3 Rt § CpHp0  0.91 341.10893341.10950 [M-H]"  1.66 : ot100s ] : A 2 g
Sucrose 044 68 ,[ M-H-C¢H,,05-C,H,0,]119.034 12
£ M + H-C.H,0,] * 136. 061 68, [M + H-CsH,0,-
4 %_ﬁ os CuHpNO, 0,99 268.10403268.10394 [M+H]*  -0.34 : st50, : S
Adenosine NH;] *119.035 44
=AM . M+ H-NH, ] *115. 075 58 [ M + H-H,0-CO ] * 86.
5 E’“ﬂd .x CeHipNO, 0,99 132.10191132.10196 [M+H]*  0.41 [M+ 3 [M+H-H, ] f
DL-Norleucine 096 89
—T [ M-H-F,0]113.023 39 [ M-H-H,0-CO ] 87.044 11,
E}H%TH M. .o CsHgO, 1.02 131.03498131.03469 [M-H]-  2.23 ? ) 2
Methylsuccinic acid [ M-H-HCOOH-CH;]772.992 11
0| 3- T K i
B3N CHgNO,  1.06 188.070 61188.070 79 [M+H]*  0.98  [M+H-H,0] *170.059 81 b

Indole-3-acrylic acid **
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I &Y AFR il o BE AT B3]
No. Compound Formula Iy A WElE B Exror Fragment ions( MS/MS) Classify
(min) Calculated ~ Observed Mode
(ppm)
[ERTS M +H-NH,] *135.030 08, [ M + H-NHCNH ] * 110.
8 B CHNO 124 152,056 6915205676 [M+H] * 045 M I (M + ]
Guanine 03522
IR ,
9 Suesinic acid C,Hg0, 1.33  117.019 33 117.018 47 [M-H] 1.18  [M-H-H,0]99.007 75.[ M-H-C0,]73.028 40 b
uccinic acl
S [M + H-NH,] *149. 059 62 [ M + H-NH,-H,0] *
10 I_Ph'j;laiineA CoH;NO,  2.21 166.086 26 166.086 32 [M+H]*  0.39  131.049 18 [ M + H-HCOOH ] *120.080 87, [M + H-  f
B HCOOH-NH, ] *103.054 54
SRR C,H0 2.84  153.019 33 153.018 59 - 4.85  [M-H-H,0]135.044 30 [ M-H-CO,]109.028 51 b
Protocatechuic acid 4 * 76T ' ' ’ [M-H] ' T ' T '
RIS [M-H-H,077119.013 02 [ M-H-C0,] 93.033 55 .[ M-
12 4-Hydroxybenzoic CsHg04 4.20 137.02441137.023 44 [M-H]~ 3.43 ) b
acid * H-HCOOH]91.017 92
SRR i . M +H-CH,] *178. 026 02 [ M + H-CO] * 165. 054
13 ﬁaﬁmf CioHsOy 537 193.04954193.04947 [M+H]* .34 [ :] [ ] c
Scopoletin 75.[ M +H-CO4] *133.028 38
— [M+H-H20] *161.059 02, [ M + H-CO] * 151. 039
14 7_Dih;$0xy;;umarin CoHg0, 5.57 179.03389179.03391 [M+H]* 0.14  05.[M + H-H,0-CO] * 133. 028 46 [ M + H-H,0- ¢
’ ' 2€0] *105.033 92
A [M-H-CO,]7135. 044 24 [ M-H-C0,-H,0]117. 033
15 il CoHg0, 5.86 179.03498179.03436 [M-H]-  -3.47 e e b
Caffeic acid 89 [ M-H-C,04]°107.049 03
i M +H-CO,] *155.070 16 [ M + H-CO,-CH, ] * 140.
16 TR i CoH;g0s  5.93 199.060 10 199.060 18 [M+H]*  0.40 [ 2] [ Ol ] b
Syringic acid 046 66,[ M + H-CO,-2CH, ] *125.023 21
A [ M +H-CH,] *194.020 89, [ M + H-H,0-CO] * 163.
17 Fﬁgf%# C1oHy05 6.66 209.04445209.04422 [M+H]* -1.10 03883 .[M+H-H,0-CO-CH,] *149.023 30 [M + H- ¢
raxetin
H,0-C0-C,H,] *135.044 01
18, éﬁiﬁi 4 CoHO; 7.17 163.040 06 163.039 31 [M-H]-  4.60  [M-H-CO,]119.049 22 b
= umaric acl
2-FER :
19 ge Colls0s 7.24 163.04006163.03925 [M-H]-  4.97  [M-H-CO,]"119.049 22 b
-Loumaric acu
[M + H-C;Hg0,] * 465. 101 41, [ M + H-CsHg0,-
e CeH 605 ] *303. 049 44 [ M + H-C5Hg0,-CH, 05
0, ﬁmf vo ColygOi  7.30 597.14501597.14374 [M+H]* 2.13  HCOOH]*257. 044 01 [ M + H-CsHg0,-CsH o O5-  a
eltatoside
HCOOH-COJ ¥229.049 21 [ M + H-C5H0,-CoH 00
CgH0,] *153.018 04
[M + H-CgH,o05] *303. 049 35 [ M + H-C4H 05
it CoH,140,-H,07 *285.037 93 [ M + H-CgH,(05-CoH
A A CyHy0,  7.30 465.10275465.10187 [M+H]* -1.90  0,2-H,0-COT* 257. 043 79, [M + H-CgHyy O5-  a
yperoside
» C,Hs05] *165.017 91 .[ M + H-C,,H,,05 ] *153.018
05 [ M +H-C ,H,,00] *137.023 21
M+ H-CO] *155. 07 M + H-CO-CH, ] * 140.
n . TFE M0, 745 183.06519183.065 17 [Mt) ¢ 0.08 LW *HCOITISS.070 39, [M 4 H-CO-CH, ] TH0.
Syringaldehyde 046 78
WHL M-H-CH, ]178. 026 57, [ M-H-CO,]"149. 059 92
23 FIW& N CioHpOy 771 193.050 63193.050 13 [M-H]™  -2.60 : d ] [ 2] b
Ferulic acid [ M-H-CO,-CH, ]"134.036 42
25T -3-0- [M + H-C;Hg0,] " 449. 107 67, [ M + H-C5Hg0,-
A U CeH 051 287. 054 50, [ M + H-C,, H,q 0-H,0-
aq ML CyHpsOys  7.72 581.150 10581.149 35 [M+H]*  -1.28 oftio0s [N+ HoCy Hyg OoHy

Kaempferol-3-0-

sambubioside *

200] *213. 054 09, [ M + H-C,, H 5 05-C¢H,0,1*
153.018 39




255.029 63, [ M-H-CgHyy 0,-CeH,o 05-CgHe0, 1-
151. 002 44
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{88 m/z
353 k&t ATR il o BE FERET S
No. Compound Formula Iy A WElE B Exror Fragment ions( MS/MS) Classify
(min) Calculated  Observed Mode
(ppm)
—— [ M-H-C¢H,( 05 ]301.035 16, [ M-H-C4H,, O5-H -
25 Isj;uer icoa CoflOn  7.78 463.08820463.08835 [M-H]™ 0.3 300.027 34 [ M-H-CoHyy05-H2C0] 271.024 69,113 a
0 Cl
B178.997 56 . 131A"151. 002 81
[ M-H-H,0 ]7285.040 31, [ M-H-CO,]259.061 61,
“EMEE
6 CisH;,00,  7.93 303.05103303.051 12 [M-H]-  0.31 [ M-H-CO,<-H,0 ]241.049 67, [ M-H-CgH,0, 1" a
178.997 74 [ M-H-CoH,0,]124. 015 70
B [ M-H-CHg0, ]301. 035 03, [ M-H-CHg0,-H2CO |-
27 Quercetin-3- CoHig0y  7.97 433.07763433.07758 [M-H]-  0.13 271024 63, [ M-H-CsH,0,-CO-H20 ]255.0209 a
arabinoside ** 65.1131B-178.997 68 . 1" 314151, 002 85
KA . .
28 Naveisain CsHypO1  8.06 625.176 3162517572 [M +H] 0.95  [M+H-CgH,,05-CoH,00,] *317.065 22 a
bt ) .
M-H-C5H¢0,]301. 035 19 [ [ M-H-C5H,0,-H,CO
29 Quercetin-3- CyoHig0y,  8.07 433.07763433.07739 [M-H]-  0.56 [ s “{ [ [M-H-CH50,-H,C0] a
Dexyloside * 271.024 66,11 37B178.997 73 113 A"151. 002 75
YNGR . .
30 Cynaroside CyHy0y  8.07 447.093 28447.093 11 [M-H] 0.39 [ M-H-C4H,,05]"-285. 040 13 a
B AS 22 3 ()-
ﬁ?ﬁig%() [M-H-CH,o Os ] * 317.065 09, [ M-H-CoH,q Os-
3 Isfhimeﬁn_ CpHpOpp  8.21 479.11840479. 11826 [M+H]*  0.30  CH,]* 302.041 72, [ M + H-CgH, 05-CoHg0, ]+ a
3-0-glucoside 153.018 05
e [M + H-C4H,y05] *287.054 50, [ M + H-C4H,, O
kY) iz:ihﬁn CyHy0p 8,21 449107 84449.107 54 [M+H]*  0.66  C,Hg0,] ¥165.017 72, [ M + H-CgH,05-CsHg0, 1+ a
153.018 04 [ M + H-C¢H,05-CgHo0, ] *137.023 27
P2 . . : .
Bl CyoHis0,;  8.23 435.002 19435.092 13 [M + H] 0.13  [M+H-C5Hg0,] *303.049 53 a
vicularim
R M + H-CHy]*302.041 60, [ M + H-CoHg05]*
34 TRER Coll0, 828 317.065 5831706561 (M+m]* o010 0 ¢ B (LM BGHO, T
Isorhamnetin 153.018 11
175 8-3-0-
4 . M-H-C5Hg0, 1285.040 25, [ M-H-C5H,0,-CO-
35 WERTRAAEEE  CoHigOp 839 417.08272417.08286 [M-H]- 0.3 [ sts04 | s : e a
Juglalin H2077255.029 60,1131 A151. 002 61
e [ M-H-CoH,y 05 1271.060 94, [ M-H-C,H,, Os-
36 Naringenin- CyHpOy 8,44 433.11402433.11429 [M-H]™  0.62  CgHg0 7151002 81, [ M-H-GH,y 05-CoH05 7 a
7-0-glucoside * 145.028 27
S [ M-H-H,0 ]7169.096 83, [ M-H-CO, ] 143.106 99
37 - CoH 160, 8.65 187.09758187.097 11 [M-H]" 252  [M-H-H,0-C02]*125.096 20, [ M-H-H,0-C,0,]" b
Azelaic acid 3
97. 064 88
U l,ﬂfﬁ@ M C,H04 8.85 137.02442137.02454 [M-H]-  0.89  [M-H-C0,]93.033 55 b
oa. ICy 1C acl
[ M-H-CgH,(05-C4H 40, 1301. 035 06, [ M-H-C(H,,
05-CgH 10 0,.-H 1300027 22 [ M-H-C4H g 05-C4H g
- 0,-H,017283.024 32 [ M-H-C4H ,05-C4H 4 0,-CO ]~
39 RutinA CyH3016  7.59 609.146 11 609.14636 [M-H]"  0.41  271.024 63, [ M-H-CgH,y 05-C¢H,o 0,-H,0-C0 ]~ a
255.029 50, [ M-H-C4H,, 05-C(H100,-H,0-2C0 -
227.034 58, [ M-H-C4H,y O5-CoH,p 0,-CeHe05 1
151.002 62
[ M-H-CoH,40, 1447.095 76, [ M-H-CoH,0,-CoH,q
i 05]7285.040 19 [ M-H-C4H,,0,-CcH 4 05-CO-H,0 -
40 T'TE‘XW'?A CioHy013  9.46 593.13006593.129 64 [M-H]"  0.92 5] L oHio 0y Celtip O-CO-H01"
iroside
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{88 m/z
B85 LA AFX MR T T a BT %3
No. Compound Formula Iy A WElE B Exror Fragment ions( MS/MS) Classify
: Calculated ~ Observed Mode
(min) (ppm)
g [ M-H-CgH,p 0,17285.040 25, [ M-H-C,H,, 05 ]°
41 P i CuHyOip  9.51 431.098 3743109805 [M-H)  -1.31 e : e a
Afzelin 255.029 50 [ M-H-CgH,,0,]7227. 034 21
' [ M-H-CO7273.040 53 .[ M-H-C,H,0,]"178.997 85,
i) Q‘f’iﬁi CisHipO; 961 301.03538301.03516 [M-H]-  0.72  [M-H-CgHs0,]7151.002 82 [ M-H-CgH,0517121.028 &
o 56 .[ M-H-C,H,05]°107. 012 86
7z 183-3-0- [M + H-CeH,(0,] *449.109 10, [ M + H-CgH,,0,-
Lk
43 szpfe o CyHy0s  9.67 595.16575595.16392 [M+H]*  3.07  CgH,o0s] *287.054 41 [ M + H-CgH,y0,-C¢H o 05- &
3-0-rutinoside CgHe0,] ¥153.017 97
[M + H-CHy]*+321.099 03, [M + H-CHy-H]*
B 20.091 31, [ M + H-CH;-HCO ] *292. M
4 AREC G HNO, 10,02 33612279336, 12268 (M4 n] ¢ 0,33 2001 3LIM+ H-CHAHCO 292,09 0. [M+
Berberine H-2CH, ] *306.075 01 [ M + H-2CH,-CO ] *278. 080
90
[ M-H-C,H,0,17187.039 98. [ M-H-C4H,0]7177.018
36, [ M-H-C,H.0, ]7165.018 34, [ MHCgHg0 ]°
45 *M% . CisHpOs 1039 271,061 20271.061 40 [M-H]-  0.75 7o ) A a
Naringenin 151.002 82, [ M-H-C,H,0,]119.049 26, [ M-H-
CoHg04]7107. 012 85
[ M-H-CO]7257. 044 59 [ M-H-CO-H,0]239. 034 65,
25 M-H-2€07229.050 40, [ M-H-2C0-H,0]211. 039
46 kil N CisHig0s  10.46 285.040 46 285.040 41 [M-H]-  -0.18 [ ] [ 0] a
Kaempferol 08, [ M-H-2€C0-CO, ]7185.059 97, [ M-C,H,0 ]-
243.028 61
[M + H-CH,] * 192. 041 46 [ M + H-CO] * 179. 070
T R 42 [M + H-CH3-CO ] * 164.046 60, [ M + H2CO ] *
4 C,;H,40 1117 207.065 19 207. 065 31 () ,
T Seopatone” T 7 207.06519.207.065 31 [M+H] ™ 0.60 ) 5 18.[M + H-CH,2C0] *136.052 00 [M +H-  °
€0,] *163.075 64
48 R CollOs 1119 200 1323201 11288 (W]~ 175 - oHR0 JI83 102 05, [M-HH,0-C0 157122
Sebacic acid 107185 ‘ : : [M-H] o 57 [ M-H-2H,0-C0]"139. 111 92
PR M-H-2CH,1-329.030 18, [ M-H-2CH,-CO]301. 035
w0 EE? CigHi0g 1121 359.07724350.076 64 [M-H]-  -1.67 : :] [ #C0] a
Trigenin 06.,[ M-H-3CH,-C0]286. 011 26
[ M-H-CH,]7358.060 27, [ M-H-2CH, ] 343.045 75
A M-H-3CH,]328. 022 28 , [ M-H-3CH3-CO ] 300. 027
50 ’ﬂ%ﬁ% CoHig0g  12.86 373.09289373.093 08 [M-H]-  0.5I : 3 [ ] a
Casticin 19 [ M-H4CH,-CO ] 285.003 94, [ M-H4CH;-2C0 ]~
257.009 09 [ M-H4CH,-3C07-229. 013 26
LHFE . [M +H-CH;] *374.099 55.[ M + H-2CH, ] *359. 075
51 CyoHa0 14.37 389.12309389.12292 [M+H]* -0.45
Artemetin ** 2072078 [M+H] 59.[M + H-5CH, ] *314. 040 95 ‘
ez M + H-NH, ] *309.278 38, [ M + H-NH,-CO,]*
52 ‘%MM% .o CooHyNO, 1790 326,305 36326.30527 [M+H]*  -0.26 (M + ) M 300, ] g
Oleoylethanolamide 265.252 99
16- 53R
16-Hydroxyh- o H- 0T
53 Yo Collp0s 17,91 271278727127 72 [wen]- .55 - OVH-HCOOH J225.221 89, [ M-H-HCOOH-CO |
exadecanoic 197. 190 46
acid *#
i Iz
54 (‘f&‘ﬁﬁﬂk CisHysNO 1843 282.27914282.27899 [M+H]* -0.54  [M+H-NH;] *265.251 92 g
eamide

Hea WESGD. AOLERSS e FIRE R AW e BTG RIS e HAB, A X IR HOXTHIN; * RAEA SR DGR ALy s PR AEAME
B A

Note : a. Flavonoids;b. Organic acids; ¢. Coumarins; d. Alkaloids; e. Nucleosides; f. Amino acids; g. Others. 4 Identifications confirmed with standard compound; * Chemical

components that are not reported in Hibiscus mutabilis flowers ; *Chemical components that are not reported in genus Hibiscus.
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Fig. 3 Compounds structures of Hibiscus mutabilis flowers
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Fig. 4  Fragmentation pathway of kaempferol

3.2 ANBERERS

MR ZEZAE LS 51 A MR 2 i 43 14 A~ (1
2.6.79.11.12.15.16 18 .19 .23 37 .38 .48), %%
Frik AR IE S 5 K & H,0,C0 . CO, .CH, S
PR R H R Z TR0 8 A A B . (a4

(0]
OH

38 78 ESTHE 2 F 14> 788 T8 m/z 137. 023
50, "I A R R B m/z 93,033 54, AR
SCHRAE R R IR LR, 1 E AL A K W
R, 2t WL S o

o ok
OH -CO,
o aQ,

m/z 137.02350

m/z 93.03354

ES5 KGR FUERFRE

Fig.5 Fragmentation pathway of salicylic acid
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Fig. 6 Fragmentation pathway of scopoletin
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