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Analysis of medicinal components in the flower of Hibiseu manihot L.
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Abstract: The flower of Hibiseu manihot L. has rich flavonoid compositions which have high utilization value in food , medicine
and health care. To compare the chemical composition differences in the flowers of H. manihot with different medicinal meth-
ods and determine the best medicinal period of H. manihot This experiment uses ultra-high performance liquid chromatography
quadrupole time-of-flight mass spectrometry ( UPLC-QTOF-MS) analyzed the complete components of dried flowers, buds and
fresh flowers of H. manihot. A total of 141 compounds were identified. Some of the flavonoids and organic acid compounds in
the fresh flowers were higher than those in dried flowers and buds. In addition, fresh flowers and dried flowers have more me-
dicinal ingredients and higher content than buds. The results showed that there are differences in the chemical composition of
the flowers in different ways of medicine, and it should be picked and used according to the needs. All in all, this research
provides a theoretical basis for the rational development and utilization of H. manihot.
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Fig. 1 The anion and kation mode total ion chromatograms of UPLC-Q-TOF-MS determine

in the extract of dried flowers,buds and fresh flowers of H. manihot
A ~ C TR OB FERLHIBOR | fF B4 U UPLC-Q-TOF-MS £ 8 % ;D ~ F: TAESRIBOR LR HE U | fF 76 $2 OB 1) UPLC-Q-
TOF-MS F& T {4 3% & , Note:A-C;UPLC-Q-TOF-MS anion chromatograms of dried flowers extract,buds extract and fresh flowers extract; D-F;UP

LC-Q-TOF-MS kation chromatograms of dried flowers extract,buds extract and fresh flowers extract.
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Table 1  Attached table 1 mass spectrum data list of detailed compound
J¥s 731 iy S HHHE WEFEE T
No. Molecular formula Compound Measured value  Theoretical value  Selected ion
) CoH,3NO, REEMR(L-RAEER) Tsoleucine 131.094 63 132.101 91 [M+H]*
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%245 1( Continued Tab. 1)

b s La&Y S E HEE HHE T
No. Molecular formula Compound Measured value  Theoretical value  Selected ion
2 Cyy Hyy O RLEBE3-0- AT Cyanidin-3-0-glucoside  448. 100 56 449.107 84 [M+H]*
3 Cy Hyy Oy, L HWAF Astragalin 448.100 56 449.107 84 [M+H]*
4 CioH,3N50, HEE Cordycepin 251.101 84 252.109 12 [M+H]*
5 CoH,, NO, KT % /M Phenprobamate 165.078 98 166. 086 26 [M+H]*
6 CoH;3N50, Jlit4F Adenosine 267.096 75 268. 104 03 [M+H]*
7 C7HyyN, O YA 2 B2 Vitamin B2 376.138 28 377.145 56 [M+H]*
8 C,H;NO, 17 LB, Trigonelline 137.047 68 138.054 96 [M+H]*
9 C1oH 3 N5 05 29 Guanosine 283.091 67 284.098 95 [M+H]*
10 CeHyN, O, K% L ( +)-Arginine 174.111 68 175.118 95 [M+H]*
11 CiH,500 Z#JEAR Chlorogenic acid 354.095 08 355.102 36 [M+H]*
12 Cy7Hy 0,5 I ZH B Glucosylvitexin 594.158 47 595.165 75 [M+H]*
13 Cyy Hyy 0,5 IIZ3 1 -3-0- 25 W EF Aempferol-3-O-rutinoside 594158 47 595.165 75 [M+H]*
14 Cyy Hy Oy, 22HiH Astragalin 448.100 56 449.107 84 [M+H]*
15 CsH,,0, Wit Quercetin 302. 042 65 303.049 93 [M+H]*
16 CygH3, 06 FKAlFF Narcissoside 624.169 04 625.176 31 [M+H]*
18 CyH,, NO; J:H 13,257, Higenamine 271.120 84 272.128 12 [M+H]*
19 CysH,0 06 AJEEZE Luteolin 286.047 74 287.055 01 [M+H]*
20 Cy5H,004 HF#5% Scutellarein 286.047 74 287.055 01 [M+H]*
21 CysHy, O5 Hlifz 2 Naringenin 272.068 47 273.075 75 [M+H]*
2 CeH,, NO, ANEAMBERR Pipecolinic acid 129.078 98 130. 086 26 [M+H]*
23 CieHp, 0, SR Tsorhamnetin 316.058 3 317.065 58 [M+H]*
24 Cy5H,004 3-3 3L M Bk 3-Hydroxymorindone 286.047 74 287.055 01 [M+H]*
25 CisH,00; F{4,% Morin hydrate 302.042 65 303. 049 93 [M+H]*
26 C36Hg, 0, + HCOOH S BEE B Gingerglycolipid B 700.439 78 701. 447 05 [M+H]*
27 Ci4Hy 04 21 5 KFF Salidroside 317.147 45 318.154 73 [M+H]*
28 CioHoN, Og HRAS IS B Ginkgolide B 441.139 68 442.146 96 [M+H]*
29 CysH,y T k258 Patchouli alcohol 204.187 8 205.195 08 [M+H]*
30 CyoHg O5 27 % Fraxetin 208.037 17 209. 044 45 [M+H]*
31 Cyy Hye Oy, W FHERTFIC Hederagenin 494.142 43 495.149 7 [M+H]*
32 CioH00, B MR Ferulic acid 194. 057 91 195.065 19 [M+H]*
33 C30Hys 0, HREERR Roburic acid 440.365 43 441.372 71 [M+H]*
34 Cy6Ha 0, F NG Sclareolide 250.193 28 251.200 56 [M+H]*
35 Cyy Hap Oy, AR Luteoloside 448.100 56 449.107 84 [M+H]*
36 CyyHyy O A Z Puerarin 416.329 05 417.336 32 [M+H]*
37 CoHg 0, #H %  Coumarin 146.036 78 147.044 06 [M+H]*
38 C17Has O, i 912 F 155 Methyl linoleate 294.183 11 295.190 39 [M+H]*
39 CoH,,0, I BLBERE Sorbitol 182.057 91 183.065 19 [M+H]*
40 C16Hys O [% Syt Ambroxane 236.214 02 237.22129 [M+H]*
41 Cy9Hs 0y HEERR Glyeyrrhizic acid 822.294 63 823.301 91 [M+H]*
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%3¢ 1 ( Continued Tab. 1)
lhacs 71 ey SEE HHEE Uz
No. Molecular formula Compound Measured value  Theoretical value  Selected ion
42 CoH, NO, K ZEH Hordenine 165.078 98 166. 086 26 [M+H]*
43 CoHg 04 7-$#2375 5 & 7-Hydroxycoumarin 162.031 69 163.038 97 [M+H]*
44 CioH;N,O4 HUE Inosine 268.080 77 269.088 06 [M+H]*
45 CgH; NO; 24 % B6 Vitamin B6 169.073 89 170.081 17 [M+H]*
46 CioH 3 N5 05 534F Guanosine 283.091 67 284.098 95 [M+H]*
47 CgH;; NO &R Tyramine 137.084 06 138.091 34 [M+H]*
48 CioH, 04 4-H A FL A HERR 4-Methoxycinnamic acid 178.062 99 179.070 26 [M+H]*
49 CgH, NO, Z i Dopamine 153.078 98 154.086 26 [M+H]*
77 T 5 L [
Cy;HyyO *
50 27H4s 05 7 Ketocholesterol 400.334 13 401.341 41 [M+H]
51 CpyHys 0, LR Loganin 390.277 01 391.284 28 [M+H]*
52 Cy;Hz0044 7] Rutin 610.153 39 611.160 66 [M+H]*
53 C,H,N,0, JRIEELE Uracil 112.027 28 113.034 55 [M+H]*
54 Cyy Hy O a2 330.219 5 331.22676  [M+H]*
11 a-Hydroxyprogesterone
55 CsHgN, 04 L-A & L-Glutamine 146.069 14 147.076 41 [M+H]*
56 CioH,N, 04 N4 4% 4 Xanthosine 284.075 68 285.082 96 [M+H]*
57 CigH3oNO, DL-F7B1- — S #1141 Sphinganine 301.298 08 302.305 34 [M+H]*
PRAT 5'- B R =40
CioH;sNsO, P *
58 1015 N5 V1o Adenosine 5'-( trihydrogendiphosphate) 427.029 42 428.036 7 [M+H]
59 CsH,, NO, L-#5% & L-Valine 117.078 98 118.086 26 [M+H]*
60 CsH;NO; LR Z R L-Pyroglutamic acid 129.042 59 130. 049 86 [M+H]*
61 Cy5sH,, 0, #i4EZE A Vitamin A 268. 167 46 269.174 61 [M+H]*
62 CyHg0, PAERZ Cinnamic acid 148.052 43 149.059 58 [M+H]*
63 Cy5H,y004 /INFIZENTER Parthenolide 248.141 24 249. 148 56 [M+H]*
A5 iR W N-¥A H: [ i
64 C,H 4N, 04 ) H‘E‘H& N i;%ﬁfﬁ'@fﬂgﬂt@a 306.085 19 307.092 46 [M+H]*
Glycine-N-hydroxysuccinimide ester
A It b
65 CyyH\4,N,04 4 Hﬁ@& N %IEMHE%WH 306.085 19 307.092 46 [M+H]*
Z-Glycine-N-Succinimidyl ester
66 Cy Hyy Oy Bt 2 5¢-3-0-8- Ll A i £ 464.005 48 465.102 75 [M+H]*
Quercetin-3-0-B-glucopyranoside
NREIRIE-D-NATR-2 ,5- 41 e i
CsH 4N, O, ’ N
67 157167726 N-Benzyloxycarbonyl-D-alanine-2 ,5-dioxo-1 -pyrrolidine 320100 84 321.108 11 [M+H]
. Fi B2 3R -8-0-B-D- T HHEREFR 1T
Cy HigO *
68 AT Cottonskin-8-0-B-D-glucuronide 494.069 66 495.076 93 [M+H]
69 CpyHpy 05 Bt 5 3'0'?‘1@*%4% 550.095 87 551.103 15 [M+H]*
3-0-Malonylglucoside
70 CisH (04 L1451 Kaempferol 286.047 7382 287.055 01 [M+H]*
71 CsH,;,04CH, H L 1L Z3 1) Methyl kaempferol 300.063 3883 301.070 66 [M+H]*
72 Cy5H,y0sCeH,( O5 W25 -5 258 Kaempferol-glucoside 448.100 5618 449.107 84 [M+H]*
s N A AR KT o 1 dei
73 €15 Ho 06 C5Hg 0, CoH,o 05 5 P - A RO 8 1 580. 142 8207 581.150 1 [M+H]*
Kaempferol-glucorabinoside
74 C30Hyg 054 FFELREZ Oleanolic acid 456.360 35 455.353 07 [M-H]"
75 Cy;Hz0044 77T Rutin 610.153 39 609. 146 11 [M-H]"
76 CeH,,0¢ D-2EF B D-Galactose 180.063 39 179.056 11 [M-H]
77 C,3H;,0, P2 Linoleic acid 280.240 23 279.232 95 [M-H]"
78 CysH,Og HFZE Myricetin 318.037 57 317.030 29 [M-H]"
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5 A &Y SEIE A TP T
No. Molecular formula Compound Measured value  Theoretical value  Selected ion
79 CysHay Oy Iwhj'jmfifi%iﬁﬁiiﬂ . 624.169 04 623. 161 76 [M-H-
80 €, H),N, 0, {4 L-Tryptophan 204.089 88 203.082 6 (M-H]-
81 Cay Hay O S 22 (Sl ) Tsoquerciltrin 464.005 48 463.088 2 [M-H]-
82 Cay Hay O it )5 37O HIAIBHTE Quercetin-3'-O-glucoside  464. 005 48 463.088 2 M-H]-
83 CoH,N, 0, JRAF Uridine 244.069 54 243.062 26 [M-H]-
84 CysHyp O — %5 % Dihydromyricetin 320.053 22 319.045 94 [M-H]-
85 Cay Hay O 420 B4 Hyperin 464.005 48 463.088 2 [M-H]
86 CysHyyO, Bt 2 Quercetin 302.042 65 301.035 38 [M-H]
87 CHy Oy B R Hydroxycitric acid 208.021 92 207.014 64 [M-H]
88 CoHy 0, -7 p-Coumaric acid 164.047 34 163.040 07 [M-H]
89 CoHyN; 0, 1% Histidine 155.069 48 154.062 2 [M-H]
90 CyoHy 013 BT Tiliroside 594.137 34 593. 130 06 [M-H]
91 CsHy0, % 2 Vanillic acid 168. 042 26 167.034 98 [M-H]
9 CoHy0, WINERR Caffeic acid 180. 042 26 179.034 98 [M-H]-
03 C, H, s VTR Gallic acid 170.021 52 169.014 25 [M-H]-
04 CaosHyy O Hi %2 Spinosin 608. 174 12 607. 166 84 [M-H]-
95 C,H,0, J5 L 25 Protocatechuic acid 154.026 61 153.019 33 [M-H]
9 €6 Hy0, K #7 Chrysophanol 254.224 58 253.217 3 [M-H]-
97 C,H,,04 %5 Quinic acid 192.063 39 191.056 11 [M-H]-
08 Cy5 Ha Oy BB Androsin 328.115 82 327.108 54 TM-H]-
99 CisHy0,H,0CsH,0,CH,0 N*gﬁiﬁjffﬁe 434.121 3 433,114 02 [M-H]
100 CysH,00,H,ONCy Hy 05 CH, 0, %ﬂiifﬁﬁ? 478.111 13 477.103 85 [M-H]
101 CysHyg0, HCs Hg O, CoH o 05 CH, 0, Eﬁjﬂfiﬁﬁﬁe 595.166 3 594.159 02 [M-H]-
102 Cy5Hyp050Cs Hy O3 CoH,yo 05 CH, O Zﬁiﬁoﬁﬁ%ﬂﬁﬁi 594. 158 47 593.151 19 [M-H]-
103 Cy5Hy005CoHyp 0,CoH 05 CH, O, ﬁif;g;ﬁiﬁfﬁ 624.169 04 623.161 76 [M-H]"
104 Cy5 Hjo 05 0Co Hy 0y CH, O ﬁfﬁ%ﬁgg%}%’;ﬁ 492.090 39 491.083 11 [M-H]-
105  Cy5H,005CH,CqHy 0,CH, 0, gﬁfci&ofﬁ%ﬁfﬁi 506. 106 04 505.098 76 [M-H]-
106 Cy5H,05HCsHg O, CoH,o 05 CH, 0, ljiiigco%f]i*fifﬁl 611.161 21 610.153 93 [M-H]-
107 Cys Hyo O5 HCH, — S Padmakastein 285.076 3 284.069 02 [M-H]
108 Cy5Hyo 04 C5Hg 0, CH, 0, :Df‘y%ijnoggéiﬁ ff 464.095 48 463.088 2 [M-H]
100 CysH,o04CH,C,Hy 0, CH, O, Myj’?ﬁ*fi%_‘;_%i fifyﬂfjii N 522.100 96 521.003 68 [M-H]
110 CysHyy0, £ % Morin 302.042 65 301.035 38 [M-H]
111 Cy5H,00,C, H, C,H, 0, H,y 05 CH, 0, RO AR 580. 142 82 579.135 54 [M-H]

Morin-glucorhamnoside
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2:5% 1( Continued Tab. 1)

L GEE

No. Molecular formula

wEY

Compound

S A

Measured value

A

Theoretical value

Uz

Selected ion

ot 2 -0 A Bl Y

112 C;5H,y0,CsHg0,C4H,,05CH, 0, Myricetin-glucorhamnoside 626.148 3 625.141 02 [M-H]
113 Cy5Hyy0,H,CgH,,05CH, 0, Hﬁifiﬁffﬁ%ﬁide 512.116 61 511.109 33 [M-H]
114 Cy5H,00,H,CeHg OgCH, 0, ijiiﬁfiﬁoﬁfﬂr{i 528.111 52 527.104 24 [M-H]"
115 Cy5H;o04C,H, C, H,0C( H,( 05 CH, 0, %ijfifﬂfz(ﬁfﬁ 596.137 74 595.130 46 [M-H]
116 Cy5H,004 Cs Hg 05 CH, 0, :ﬁfiﬁiﬁ*ﬁi 480.090 39 479.083 11 [M-H]
117 CysH,p05CgHyo 0, CH, 0, l\ii%fiﬁiiﬁ*ﬁi 510. 100 96 509.093 68 [M-H]
118 CysHyo 04 CH, Mj}ﬁﬁﬁi 332.053 22 331.045 94 [M-H]
119 C5H;N; J MRS Adenine 135.054 49 134.047 21 [M-H]
120 Cyy Hy 0,8 JIE [ B R 4 Cholesterol sulfate 466.311 68 465.304 4 [M-H]
121 Cyy Hyy 05 i HAR Lithocholic acid 376.297 76 375.290 48 [M-H]
122 Cy4,Hy 0, P 25 R Myristic acid 228.208 92 227.201 65 [M-H]
123 CisH;, 0, SR Elaidic acid 282.255 89 281.248 61 [M-H]
124 Cy;Hy,0, L k%R Heptadecanoic acid 270.255 89 269.248 61 [M-H]
125 CigH;60, WEHRMR Stearic acid 284.271 55 283.264 27 [M-H]
126 CoH,,NO, 4K 4 Benzocaine 165.078 98 164.071 7 [M-H]
127 CgHy00, TEHRAR a-Linolenic acid 278.224 58 277.217 3 [M-H]"
128 Cy5Hy00, 1EF T2 Pentadecanoic acid 242.224 58 241.217 3 [M-H]
129 Cy5H,00, Wit 2 Quercetin 302.042 66 301.035 39 [M-H]
130 Cp,Hy, 04, FA 5 Turanose 342.116 21 341.108 93 [M-H]
131 CsHg O, FEHERR Citraconic acid 130. 026 61 129.019 33 [M-H]
132 CsH,0, DU &k I -2 - FF iR 2-Furoic acid 112.016 04 111.008 77 [M-H]"
133 CyoHyg 0, A R % All-trans-retinoic acid 300.208 92 299.201 65 [M-H]
134 CoHyo0, TEAE R T —hE S Arachidic acid 312.302 83 311.295 55 [M-H]
135 Cj,H,,0, 2 Z M — % Traumatic acid 228.136 15 227.128 88 [M-H]
136 CyHyN, 0, AEHIMAK Verapamil 454.283 17 453.2759 [M-H]-
137 CoH,60, 6-Z. T K IE TR S Methyl 6-acetoxyhexanoate  188. 104 86 187.097 58 [M-H]
138 Cy3H,, 0,4 + =4 R Brassylic acid 244.167 47 243.160 19 [M-H]
139 CoHg 0, FRRERR Citric acid 192.027 01 191.019 73 [M-H]
140 CysHy504 5B 4 Bilobalide 342.095 08 341.087 81 [M-H]
141 CiHy 0y ARIF(2) EE-3 ,6-HEMK —HIBH IR 636. 147 91 635.140 63 [M-H]"

Benzo( a) pyrene-3 ,6-quinol diglucuronide

2.3 SRETRE.EES5HER PCA O
GAETET AL AEA 5 AL RE A 7R IR B T T
TR Y UPLC-Q-TOF-MS %4fs PCA 73 #r ( WL K
2) o BARACER—AREN B AR B B —
BRI AUR BN TIR R IE B TR UL

TR T, AL E A 5 AR R b 7R 28 — o
Py A 22 5, B0 SR 1) b 8 AR B 7 1) 5
A6 AL BEAETESE — 5 BA W 22 5, D
090 2R 1) Nk 14 A S 5 1) 5 R B HAE VBEAE AR —
# UPLC-Q-TOF-MS $iifs i) 22 5 R ik A Wik o
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