o I R IE DR IR

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

LB ALK IR Y HIUIPLC-EST-Orbi trap/R HEBE A 47
weRar, M, KRR, &%

FIHASL:

WA, 2R, FRIFE, 25, BT 416K 34 19 UHPLC—ESI-Orbitrap BT REHE FIAM BT, $AH5 W HAAE 4241, 2021, 29(1):
96-104.

TELR B View online: https:/doi.org/10.11926/jtsh.4256

FRAT AR A SR

Articles you may be interested in

L AR =235 R X
Chemical Constituents from the Leaves of Averrhoa carambola

PG PR 4. 2021, 29(1): 105-111  https://doi.org/10.11926/jtsh.4246
G (A O e W

Chemical Constituents from Leaves of Rhodomyrtus tomentosa

PUHF B4 2015, 23(1): 103108 https:/doi.org/10.11926//j.issn.1005-3395.2015.01.015
R A P P =L B PSS 1 A i 5T

Non—flavonoid Constituents from the Leaves of Dalbergia odorifera

PO B4 2019, 27(2): 213-218  https://doi.org/10.11926/jtsbh.3941
TIPS E"Jmegastigmane%:ﬁ:*ﬂﬁl_ﬁ@% Ay

Megastigmane Sesquiterpenes and Phenylpropanols from Epimedium pseudowushanese

PO BG4 2015, 23(1): 99-102  hitps://doi.org/10.11926//j.issn.1005-3395.2015.01.014
B4 IR B A2 Lo F o

Chemical Constituents from Leaves ofRhodomyrtus tomentosa

PO B4 2015(1): 103-108  https://doi.org/10.11926/j.issn.1005-3395.2015.01.015


http://jtsb.scib.ac.cn/
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4256
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4246
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926//j.issn.1005-3395.2015.01.015
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3941
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926//j.issn.1005-3395.2015.01.014
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/j.issn.1005-3395.2015.01.015

Han WHAF P EIR 2021, 29(1): 96 ~ 104
Journal of Tropical and Subtropical Botany

ML B3 16K IRYI B UHPLC-ESI-Orbitrap & #EE:H
5T

werar Y, FEM L AART, F=EFED

(1. FRE@AARNR AR AEYIRT T, HEM 350013; 2. AR RAHE B LA AOAT FE T, AR 5/ 363005)

FEEL: I BT A S AR K IR I 25 30 ST el , SRR oo P S - v 20 R S5 T FH B AR KA 1 2 (Chrysanthemum: morrifolium)
TEAKIRI AL 2 LA AT S AN 58« 45 RR I, WL B34 /K IR R 48 5E 376 Ak 2 sr, FLh AT &8 KT 0.1%01
BT 152 Ff, AR B A SO B XXV 325 HO0R-O-p- 8 AT FE L . W E-p- B A EF . 0-1-O- FIERE FULEE . L(+)-
FELAIRE ., LB FPBE, - gL . o GUHEEE . TOEE . MARE. (E)-2-Cf-a-FBiiE-(1—2)-p- 8 A i . K
B HUEAEK SN T 2 LU E SR A E IS s 70 AT 40 A1 53 i, FEXS & B0 A0 22.68%41 26.57%, FEfi
I3 A0 R HE T R £ B A

REEW: BUAK: 16 KW s WURBEA 20 #r

doi: 10.11926/jtsbh.4256

Chemical Constituents of Water Extract from Chrysanthemum morifolium
Flowers by UHPLC-ESI-Orbitrap MS

XU Xiao-yu!, LI Cheng-xun!, ZHENG Kai-bin?", LI Ai-ping*
(1. Crop Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China; 2. Institute of Subtropical Agriculture, Fujian Academy of

Agricultural Sciences, Zhangzhou 363005, Fujian, China)

Abstract: In oreder to understand the effective substances of water extract from Chrysanthemum morifolium
flowers, its chemical constituents were identified by high-pressure liquid chromatography-high resolution mass
spectrometry. The results showed that 376 chemical components were identified from flower water extract, and
the relative content of 152 components were more than 0.1%. The components with high relative content included
gypenoside XXVII, mimosine-O-g-glucoside, methyl-g-glucoside, D-1-O-methyl mucoinositol, L(+)-bornesitol,
lucidol, methyl-g-galactoside, methyl-a-fructoside, ononitol, pinitol, (E)-2-hexenyl-a-arabinosyl-(1—2)-4-
glucoside, miserotoxin, and so on. Therefore, the maim constituents in flower water extract of C. morifolium
were flavonoids and alkaloids, which had 40 and 53 kinds with relative content of 22.68% and 26.57%,
respectively, indicating that the main material basis for the performance of C. morifolium flowers.
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L %5 74 % B (Compositae) i #) % (Chrysan-  BLEZ R HT/\BR" 2 —, M2 DARHENZ R
themum morifolium) TSR IET, 52254, W48, R WA RIEmZ, HMsE, ki, %
TAIERR VT E DU R A4 %5 . WA 2 Fe i, BABOGER B EFAFZh R BURZG B A0t 7T

e B #3: 2020-05-26 ¥:32 Hi#l: 2020-07-10

HETH: HdA E AL HL I H (2018NZ0003-2); ## A4 RV RHE B R A7 F1 B\ EE 1515 H (STIT2017-2-11) % B

This work was supported by the Major Special Project in Fujian Province (Grant No. 2018NZ0003-2), and the Project for Scientific and Technological
Innovation Team Construction of Fujian Academy of Agricultural Sciences (Grant No. STIT2017-2-11).

TER i ARIRAT(1985~), 55, BHEEMtFi 01, FENF AR GRITEMERAR=WH5i. E-mail: 418577787@qg.com

* J@{5/E# Corresponding author. E-mail: k03163@163.com; apl909@163.com




%1

BRIBATES: BLEZE/KIRY UHPLC-ESI-Orbitrap J5 i ¢ FH 20 #r 97

HW, MABMEAYUE. PiEL. PUE. BEILE.
BRIl PRI 2R 2 B EN, G i, M
BUEZETE T 2 B A5 mi 2281, SR, FiRak]
SR sy, HA LAY R E B SR, B
BPEMD, Pl frmlE BT, AR
F-1-O-p-D-HIEINET . JTHER-T-O-p-D-HI B HETT . &
B R E-T-0-4-D-H G FEE SAE AN FR bR, 0L
I35 PR 4 13 (g S 8120 24 e R A

L 14 265 5 1o 7 SR BT R rp e A KB R TR,
U B RO W IR B BT G, i W SR P S
YRR A JHEATTE R R AT SEBLR 379 98 5 1 R
., w=EbAsEInE. EEEAEALE, X
126 B2 A 0T 9 2 B R T R b, T X 2
R A28 S B > TR, BT 1 261
B R PR A o B AR ol 1) I LA Th 2k A
HREE L.

PGS 25 B0 IR0 RS LA R R . R R
TR PR RSR A, SR THAZ R
SENMERE S o A A2 PSR F 5 3K 43R (HPLC-
ESI-MS") AT 5 467 48 5E 10 DM, 7>
BREAEME. WER. FREARRERSEH
B0 T R T T R R R R ) SR AR
(IR . WA S AE 2 T I AT FoAR S A B 7y BY
T 2RI i T3 — D IR, IR AR
Y SR . Q-Exactive DURGAT- HE 7 L
(Orbitrap) = 73 H o i A% AT ] B 52 2R 22 4 Jofd % e 284
FIBE, FETRESPERE, NN THEDTE
SERML T KSR, BA R TR
(1 RBE, TERMAED) S e, R 245 5% B A 25
S OEH 2 ENNA 5. Rk, ABFFORH
55 15 OB A % 45 A T B 3 T KSR Ak 2
BRI 4 5E DA WAL 1 26 46 I 20 30 R SE e, A
HIFRA SR ARl 2= .

1 PRI ¥

1.1 MRS
¢ %4 (Chrysanthemum morifolium)&£4£T- 2017
11 H 30 HER AR A AR N T I R0 i b
Ultimate 3000 UHPLC & AH t4 4% . Q-Exactive
VU AR T -5 FL I LT B v 23 #5115 4 (3 1B Thermo
2vwl); Allegra 64R AY =i 201 (36 E Beckman 2
7)); 2k EshEAAETHLEEE Supelco AF]); 4xHD

BRI (32 E Capiler Life Sciences A 7); Prime
HLB [& AH i 35 B (36 [ Waters 2 w]): Milli-Q 2§
KHLEEE Millipore A ).

FRE | 5 (€0 3 40) 48 E Merck A7) 47 H
12y T 2 S R 2 R0 A PR A ) 7= o

1.2 FERAbE

PRI 1 46548 5 kg, BT 100 L Z81HEEF, 4%
BHEEE N 10 4 IMNGK, In#aElmsgi 2 h, 3t
IS AEKIEY), & . K% I E 5 6K g
5mL, HET 10mL &.O0EH, 7£7168xg T B L
15 min, WX E3EREEE S Prime HLB [E AH AL HL
FEdr, Bl 5 mL dikitkse, A 5 mL FEEEBEM, Uk
L EEBE L T 35°C R A N2 WK+, i\ 1 mL 0.1%
IR K- ISV © 3, VIV)IEMR B Y, o
0.22 um FUFLUEME, 13 EALFES, fH.

1.3 WAH-B A

Bt A E KRR &, SR Q-Exactive =17 #¢
JRAEAY, 7EIE B A0 A7 B P AR S (R 4,
PAFHU A HE K AR B T

k& ik Waters HSS T3 fifitt:
(100 mm>2.1 mm, 1.8 um); #Eif: 50°C; JishiH:
0.1%H R /K(A), HEE(B); W#: 1.0 mL/min.
FEVEAER: 0~5 min, 0% B~25% B; 5~15 min,
25% B~100% B; 15~20 min, 100% B; 20~25 min,
100% B~0% B. #EAEARR: 10 .

Rt B TURESHHEE: 3.5kV: HiE
Fil: m/z 100~1 000 amu; Fffi5#E%: 17 500; 14
B CRAR . SRR MR AR TR AR )
TRFERSME R, FRNERCY miz 100~ 1 500 amu;
Tt fE & (CE)Jy 25. 35 f145¢eV.

1.4 BARAE ST

## % ] Compounds Discoverer (CD)% {43t
ITHBE, GFG. UESREL. WEXTFE . AR E
SR ARE R G T B ER R &
e R mZE N 5, WX TR KPR B IS 8] 7%
0.5 min, {5558 AMZEN 30%, {5MEEL(S/N)
N 3, % ¥ N mzCloud (https://www.mzcloud.
org/). ChemSpider (http://www.chemspider.com/).
iz G AUE — 0%k, SRAS &AM B3 B AE X
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29 4%

2 HRAI A

AW BT A A KSR o 45 5 Y 376 P
By, H AR S EAE 0.1%0L (LU R FENI RSB
152 Fh (& 1), X & =B RSB SR G 21
XXVII (3.80%). 2 HLbl-O-B- 7 %1 bE 1 (3.19%)

FH 3 -B- 7 %) W 17 (2.51%) «  D-1-O- P 3 5 5 L %
(2.51%) . L(+)- F JEWLEE (2.51%) « i AL 7
(2.51%). HFH:-B-PFLHETF (2.51%) FJE-o- SR HE
(2.51%). THARE(2.51%) FARE(2.51%). (E)-2-Cifi-
o= B R AT BE -(1—2)-B- i %1 H5 1 (2.34%) F K 5 85 1
(1.94%)%%.

R 1 BRI SA8  AARRS & &

Table 1 Chemical constituents and relative contents of water extract of Chrysanthemum morifolium flowers

> o B A TS

time (min) formula content /%
SRR 1 0.85 L-FEE R L-Arginine CeH1N4O; 0.25
Amino acid 2 1.68 N,N-— H3E-L-E &8 N,N-Dimethylphenylalanine CuH1sNO, 0.28
3 172 5-F23E-L-( &R 5-Hydroxy-L-tryptophan C11H12N203 0.21
&S 4 1.25 FEWUK Anserine Ci10H16N403 0.12
Peptide 5 1.25 L-fILik Carnosine C10H16N4O3 0.12
i £ 2o 6 11.81 6-F2 MR 22 )75 PIE 6-Hydroxyeremophilenolide C15H2203 0.58
Terpenoid Ssﬁg:*&‘er 7 11.81 WL % AArbusculin A CisH2205 058
8 11.81 HE AN Artemisilactone CisH2203 0.58
9 11.81 “EJKERR Damsinic acid Ci5H2205 0.58
10 1181 4 H R Epoxyarteannuinic acid CisH2203 0.58
1 11.81 W A bE-65,108- —F¥  Furanoeremophilane-6/,104-diol Ci5H203 0.58
12 11.81 IR 2|52  Furanofukinol Ci15H2203 0.58
13 11.81 H 2R Ipomeamarone Ci5H2203 0.58
14 11.81 H#A ¥l Nardosinone Ci5H203 0.58
15 11.81 ZHFREE Nootkatinol CisH2203 0.58
i 16 11.92 7% 2 A8 Gibberellin A8 Ci9H2407 0.18
Diterpenoid 17 11.92 B FANES E Inumakilactone E CigH2407 0.18
18 11.92 PTHA PTG B Nagilactone B Ci9H2407 0.18
19 12.81 WA EF T Epoxycollinin C20H2405 0.11
20 12.81 Y Bk D laxiflorin D C20H2405 0.11
21 1281 50 i % B Nectandrin B C20H240s 011
=i 22 20.80 LR B A XXVII Gypenoside XXVII CaoHesO13 3.80

Triterpenoid

#1G.% Coumarin 23 172 H T EK Licofuranocoumarin Ca1Ha007 0.28
24 1.72 HEM WA % Licopyranocoumarin C21H2007 0.28
25 7.47 5-FA LT & -4-4F 44 401F  5-Methylcoumarin-4-cellobioside C22H25013 0.14
26 747 5-FIE A K-4-JplH —HEHF 5-Methylcoumarin-4-gentiobioside C22H28013 0.14
27 9.60 5,6- - HAH-7-2 AT &K 5,6-Dimethoxy-7-hydroxycoumarin C11H100s 0.28
28 9.60 7-$25-6,8- AT EF 7-Hydroxy-6,8-dimethoxy coumarin =~ C11H100s 0.28
29 17.52 (+)-F4LRT#AE E (+)-Praeruptorin E Ca4Hag07 0.10
ZKTN 2 Phenylpropanoid 30 8.40 R A ZTF B Cistanoside B Ca7H50020 0.12
31 8.40  BE T B1 Jionoside B1 Ca7Hs50020 0.12
32 8.40  BE T B2 Jionoside B2 Ca7Hs0020 0.12
33 12.81 FARAEE —24IHFRES Coniferyl diangelate C20H2405 0.11
AfGZE Lignan 34 1.72 (+)-5-ZHEIELME (+)-5'-Demethoxyepiexcelsin C21H2007 0.28
35 1.72 4-FE P EERAFEZR 4-Demethyldeoxypodophyllotoxin C21H2007 0.28
#¢fd Flavonoid 36 172 H#5* D Gancaonin D C21H2007 0.28
37 1.72 H &5 P-3-H ¥ Gancaonin P-3'-methyl ether Ca1H2007 0.28
38 3.68 ¥HEtF Cannabiscitrin C21H20013 0.14
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422 (Continued)
s . LB I 4 RS
o W5 nton et Volecuar  Rolave
time (min) formula content /%
7 Flavonoid 39 3.68 i 52 Gossypin Ca1H20013 014
40 3.68 FREETFF Gossypitrin C21H20013 0.14
41 3.68 SERMER R EE Isomyricitrin Ca1H20013 0.14
42 9.48 Y3 71F Complanatuside CagH32016 1.01
43 9.48 T RZEER-3-0--H E HE-(152)-a- RETWEL C28H32016 1.01
Isorhamnetin-3-O-4-glucosyl-(1—2)-a-rhamnoside
44 9.48 FERZER-3-0-H 8 LA 1sorhamnetin-3-O-neohesperidoside  C2sH32016 1.01
45 9.48 FRZER-3-0-ZEFFEF 1sorhamnetin-3-O-rutinoside CasH22016 1.01
46 9.48 #ZHIE Keioside C28H32016 101
47 9.92 3 Equisetrin Ca7H30016 0.34
48 9.92 5 B2 -3-0-0-FTHi{AHE T 1sorhamnetin-3-O-o-arabinoside C27Ha0016 0.34
49 9.92 L %3/3-3,7-0-4- —Hi & HliH  Kaempferol-3,7-O-4-diglucoside Ca7H30016 0.34
50 9.92 P A Multinoside A C27H30016 0.34
51 9.92 B2 # 4 Neoisorutin C27H30016 0.34
52 11.58 FrIRER-7-0-p-D-H % HERE R C21H18011 1.02
Apigenin-7-0-p-D-glucuronidel*®]
53 11.58 W5 EK-6-0-p- M K FEREIRTF Baicalein-6-O-f-glucuronide C21H1801 1.02
54 11.58 %1 Baicalin C21H18011 1.02
55 1174 52 J Kushenol J Ca7H32014 0.61
56 11.74 H & -7,4'-0-p- XU B R C7H3:014 0.61
Liquiritigenin-7,4'-O-p-diglucoside
57 1174 MR E Naringin C27H32014 0.61
58 1174 R Narirutin C27H32014 0.61
59 11.74 1,3- 3 0E-6,7-  FEE 1 1L f-1-O-p- 7 & Bl Ca1H2209 0.16
1,3-Dihydroxy-6,7-dimethylxanthone-1-O-p-glucoside
60 11.74 FETF Aloin Ca1H220¢ 0.16
61 11.74 YelIF1F Cassiaside C21H2209 0.16
62 11.74 Ha¥ 7 Gardenin C21H2,09 0.16
63 11.74 SHEAF Isoliquiritin C21H2209 0.16
64 1174 HEF Liquiritin C21H2:0q 0.16
65 11.74 B HEAF Neoisoliquiritin C21H2209 0.16
66 11.74 HiHEF Neoliquiritin C21H20q 0.16
67 11.88 6- FF 42005k L1y 23 1) -3-O-p- 7 2T B HF Ca2H22012 0.96
6-Methoxykaempferol 3-O--glucoside
68 11.88 6- AR A R FE 35 -7-O-p- T & i Ca2H22012 0.96
6-Methoxyluteolin-7-O--glucoside
69 11.88 B2 3. A Alliumoside A C22H2012 0.96
70 11.88 SEH Gy 7-O-p-(6'-H T 58 -8 ) p W R 1 C22H2012 0.96
Eriodictyl 7-O-$-(6'-methyl ester)-glucuronoside
71 11.88 JE VA /RS -7-O-p-H & BEFF Eupafolin-7-O--glucoside Ca2H22012 0.96
72 11.88 B2 R-3-0-4- £ HBETF 1sorhamnetin-3-0-p-galactoside C22H22012 0.96
73 11.88 522K -3-0-4-H & B 1sorhamnetin-3-0-4-glucoside C22H22012 0.96
74 11.88 HREE Pedaliin C2H2,012 0.96
75 15.74 6"-0- LI Ykl A T 6"-O-Acetylgenistin C23H220n 0.27
HAWh Alkaloid 76 0.91 1,6-&H#EE Cibarian C12H18N2012 0.25
7 0.91 2,6-F I # IEHEF Coronarian C12H18N2012 0.25
78 1.43 KRR Acetylindicine C17H27NOg 0.30
79 1.56 E &1 Crotonoside C10H13Ns0s 0.55
80 1.56 9% Guanosine C10H13N50s5 0.55
81 1.68 6,7- " FaHE-1,1- T 1 3E-1,2,3,4- VU S R nd itk CuHisNO; 0.28
6,7-Dihydroxy-1,1-dimethyl-1,2,3,4-tetrahydroisoquinoline
82 2.63 KBEFEIF Miserotoxin CoHi17NOg 1.94
83 3.44 B 0% Physostigmine CisH21Ns0, 031
84 3.68 B-HEZ FEMENS Kinetin C1oHgNsO 1.54




100 P ML R 24 529 %
422 (Continued)
Ny B4 s} [ INT s
i B9 onton e Volecdar  Rolaive
time (min) formula content /%
AW Alkaloid 85 4.01 YT Cherianoine C12H13NO, 0.16
86 5.53 B3 F41F Cardiospermin CuHi7NO; 0.13
87 5.78 (2,3) ) 20 N-(Xit #2565 2, 3k ) oy e e CigH1sNO, 0.35
(2,3)trans-N-(p-Hydroxyphenethyl)ferulamide
88 5.78 IHELEHE Bellamarine Ci1gH10NO4 0.35
89 5.78 =K Hi Cephalotaxinone CigH19NO, 0.35
90 5.78 S =, Isocephalotaxinone CigH19NO, 0.35
91 5.78 FARZTH Laurolitsine CigH1sNO, 0.35
92 5.78 PRI 2R LI % Moupinamide Ci1H19NO4 0.35
93 5.78 N-J 3P SR L RS % N-trans-Feruloyltyramine Ci1H19NO4 0.35
94 6.19 ATl Hydrocotarnine C12H1sNO3 0.20
95 6.54 6-¥ 4 fiil 2 6-Hydroxydendroxine Ci17H2sNO, 0.31
96 6.63 n[£5[X Codeine Ci8H21NO3 0.36
97 6.63 D-N-F 3£ 5, 245, D-N-Methyl coclaurine C18H21NO3 0.36
98 6.63 JAR 52T Erysodine C18H21NO3 0.36
99 6.63 Fil#A S, Erysovine C1gH21NO3 0.36
100 6.63 W A1E8 Magnococline C1gH21NO3 0.36
101 6.63 S-AI#5 A Neopine Ci1H21NO3 0.36
102 6.63 L-(-)-N-2: HZ. 3 2 5Eh#  Norarmepavine Ci18H21NO3 0.36
103 7.97 kA6 T4 Cepharamine Ci19H23NO, 0.32
104 7.97 S5 Isosinomenine C19H23sNO, 0.32
105 7.97 44T B Integerrimine Ci1gH2sNOs 0.10
106 8.91 fiEfihJE 52 6-O-p-HEHiH Betanidin 6-O-p-sophoroside CaoHaN2018 0.11
107 891 SEfhJE E 6-O-p-FEFET: Isobetanidin-6-O-p-sophoroside CsoH36N2013 0.11
108 951 PHS 3B Cantleyine C11H13NO3 0.22
109 951 SEAAEBIRR Isocantlyine C11H13NO3 0.22
110 9.53 RERMMANEZE Intermedine Ci14H23NOg 0.38
11 9.74 B 2% F-O-p- & B Mimosine-O-p-glucoside C14H20N209 3.19
112 10.84 IRIETELER, Peganidin Ci14H16N202 0.30
113 16.37 (S)-Je A FR ML (S)-trans-Cyclanoline Ca0H24NO4 0.12
114 16.37 2,3- T4 JE-9,10- Z F5 Jk-N- e U S5 /N BE i 2 i C20H24NOy4 0.12
2,3-Dimethoxy-9,10-dihydroxy-N-methyl-tetrahydroprotoberberine
quaternary salt
115 16.37 55 RS R Cissamine Ca0H24NO4 0.12
116 16.37 HIRFEMm Cyclanoline C2oH24NO4 0.12
117 16.37 A AR C 8, Laurifoline CooH24NO, 0.12
118 16.37 A=FEH8 Magnoflorine C2oH24NO4 0.12
119 16.37 H#HAHE Phellodendrine CaoH24NO4 0.12
120 16.48 FEELEILWIHR Dehydrocorydalmine CaoH20NO, 1.87
121 16.48 250 Jatrorrhizine Ca0H20NO4 1.87
122 16.79 S EEMUERN 1sofagaridine C20H16NO4 0.17
123 16.99 FEJLHZ 3 Dehydrocorydaline Ca2HuNO, 0.80
124 17.19 /NEERS, Berberine CaoH18NO4 1.74
125 17.74 N- 13 JU S /N BERR N-Methyl canadine Ca1H2sNOy 0.14
126 18.58 A JE 2408, Chelirubine C21H16NOs 0.55
127 18.58 & A BEW Leptocarpinine C2H20NOs 0.20
128 2151 3-0- = 1-Hk-14, 154 34O~ )\ ot P ik - 1l ik -2- LA R0 CyzH77NO, 1.38
F-1,2-A)fi 3-0-14,15-Eicosylenoyl-4-O-stearoyl-1-cyano-2-
oxymethyl-1,2-propene
HAh2 Other 129 2.65 KR T Gynocardin C12H17NOg 0.12
130 431 2-FA3E-5- 2, Tk F - 7-$2 Rt i Ci13H1204 0.24
2-Methyl-5-acetonyl-7-hydroxychromone
131 431 [ 3% ¥4 Aloesone Ci3H120;4 0.24




%1 RIBEATEE: HLA SRS UHPLC-ESI-Orbitrap i 1% % F 4 Bt 101
422 (Continued)
P .\ R B B (1] T AFXS 5
4 PN
ZFI.EH: ”ﬁj Retention Cfrcnno?n d Molecular Relative
p ' time (min) P formula content /%
oAb Other 132 431 # JEf Goniothalenol Ci1sH1204 0.24
133 431 MEAEEERE Chimaphylin C12H100; 0.12
134 431 Zal /. Mycosinol Ci13H1003 0.11
135 11.10 (3S,5R,6R,7E,95)-F &.-7-#%-3,5,6,9-VURE 3-O-4-7i % C19H3409 0.14
(3S,5R,6R,7E,9S)-Megastigman-7-ene-3,5,6,9-tetrol
3-0O-p-glucoside
136 11.10 (3S,5R 6R,7E,99)- 5 7.-7-4#-3,5,6,9- Uz 9-O-4-i % fi 1 C19H3409 0.14
(3S,5R,6R,7E,9S)-Megastigman-7-ene-3,5,6,9-tetrol
9-O-p-glucoside
137 11.65 6-B-C-(2"-V5 B Tt 4 W 58) -5, 7- — ¥ 5k-2- ¢ T S Ca25H26013 0.11
6--C-(2'-Galloylglucosyl)-5,7-dihydroxy-2-isopropylchromone
138 11.65 8--C-(2- 1% T T I o 2 W 225)-5, 7- — e B-2- T 4 () Cas5H26013 0.11
8-$-C-(2'-Galloylglucosyl)-5,7-dihydroxy-2-isopropylchromone
139 11.74 ERZ1F A Cascaroside A Ca7H3;014 0.61
140 13.82 (E)-2- CJf-a-FThr frhE-(1—2)-p-Hi G B C17H30010 2.34
(E)-2-Hexenyl-a-arabinosyl-(1—2)-A-glucoside
141 16.08 2-F A -4 (3- FH B k- 1- TR A ik 2Ry CuH140; 0.22
2-Methoxy-4-(3-methoxy-1-propenyl)-phenol
142 16.08 A P ZEEF G Feroxidin C11H1403 0.22
143 16.08 B’Eﬂl}%@ Gynunol CuH1403 0.22
144 17.52 HEZG Tz ARER Bellidifolin C14H1006 021
145 21.38 F BB & E T Methyl-p-glucoside C7H1406 2.51
146 21.38 D-1-O- KT LEE D-1-O-Methyl mucoinositol C7H1406 251
147 21.38 L(+)-F2EULES L(+)-Bornesitol C7H1406 2,51
148 21.38 WK HE Lucidol C7H1406 251
149 21.38 FRE-B-2E LBEEF Methyl-p-galactoside C7H1406 251
150 21.38 I -a- S Methyl-a-fructoside C7H140¢ 251
151 21.38 TAHEE Ononitol C7H1406 251

B 2 AL, AR WS RN 3 R 2 R Ay 2 bt
S ALK IE ) AR B 1 2 RSy, Ak
26.57%71 22.68%, /& T 1 24 A€ /K SRV I 3= W ot K
fith, XFHIAM RIE R A BTk SRR
40 Fh, oK R-T-O-p-D-H I FEREIR 1 . 4% K -6-O-
SEIERERSIR T . TS, W, BRRER-3-
O-B-Hil & HE(1-2)-0- RZHEL . 7 RER-3-0-9E
BEHEER . S B2 2R -3-O- 25 & Bl R4S 22 B A
SERE, 58 1.02%. 1.02%. 1.02%. 1.01%.
1.01%. 1.01%. 1.01%F1 1.01%. &4 £ FhH ik

R 2 BUARTEK SIS B R SRR 5 5

WAfTAYD, WHE T D, HHEg P-3-FEk. HEER-
7, 4-O-p-XEHHEL . FHEE, HEE, FiRd
TR H R, SR AL 1.82%. IR
A 53 A, 25 B-O-p- R AT RETE . KB EAT.
FEVER B ZREE. /NEERR. G- SE RS AN
3-O- -+ Hik-14,15-J ¥ 3 -4-O-+ )\ ot ok 6 - 1- i 3 -
2-5 AR -1, 2- I S AR S 2 m, ol
3.19%. 1.94%. 1.87%. 1.87%. 1.74%. 1.54%7#I1 1.38%.

AT T AT 26 46 7K 52 47 Hp ke 0 380 3 At 4
i, B 3 MR LREEIRR. N N-ZHE-LR

Table 2 Types and relative contents of chemical constituents of water extract of Chrysanthemum morifolium flowers

LS Bk FIXT &8 1% GHIES HE HAXT & 1%

Type Number Relative content Type Number Relative content
R K Amino acid 3 0.74 N ZE Phenylpropanoid 4 0.46
k2 Peptide 2 0.25 A% Lignan 2 0.56
W28 Terpenoid  f%}@E Sesquiterpenoid 10 5.83 #H Flavonoid 40 22.68

—#f Diterpenoid 6 0.85 A Alkaloid 53 26.57

=i Triterpenoid 1 3.80 HAhZ Other 24 25.51
#SF& Coumarin 7 1.50 41t Total 152 88.77
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AR 5-F k-2 R 2 MUK LK
AUL-HIUK, AEXS S &I/ T 1%; 10 Fhf ik 2k
g5, MRS EBET 1%, HPf 2 EERE
V(5 E N BB RIS BR): 6 Fh iRy /hE
A8, FUUANER E. TTHINER B, HEHEF T
P SRAR D A B 2R B, AN A E /N T 1%
1A= E g, BPS s 21 XXVIIL, FEXS &=
i, 18 3.80%, AR ALKSEMII F RSy T
P EERER, M EEL/NT 1%; 4 RN TR
KW, AN A ESEAR; 2 PR R I FHXT
EE%IN 0.28%.

3 ZERAIT iR

AT S FH R v R A - 5 43 R o R P R
MBS ALK B 4558 376 FPAb AR sy, AR
i 0.1%LL BRI 152 Fh, Horb 40 Fhig Rk
A 53 FHAYIBSE R, AHRES B4 A 22.68%FH
26.57%, WAL K IE RN EZEY AL, 1X
S B 2 AN AE R B A 2 R RS
P, LFEIRT TR AR AKIRYIPIRE . PUREE. L
Al Prae PUMIR . PRYO I IS S TR R,
LA ALK IR R . ShARE R S EME 2%
ST R AT RN A5

AR A R — Ry P B AR
PEMI RSy, TEMPIRIR. 250 . B, Rszhisf
A, BAT T ZAEEE. AW & K
PRI R B RS, 2 DR U
TEo FRRMILPEFTEAYHE . PUREE. UMIE.
O 0 A5 PR3 55 22 P AR i MRS 3 25 3R S LY
A BAAPE. bURE. rElk. Bk, Bl
T RAT RPN . B IRESS 2 25 A
FHRT-8L ot BA SRR AR B ISR, B
KW, BRI P2 TR R A 2R,
WISt R 252 -3-O-4-H B i (1-2)-a- R M 78R
BE-3-0- B b . RRAER-3-0O-=H/EE. ¥
LT R EE-3-0-a-F AR . R RS-
3-0-p-FIMEL . FRAE-3-0-p-ME ML, S
Xk 6.32%, BT TR SRR 13, IXitR
RS OB B A PrAE LR, PR, BE i pE 22
G FAEBE M. BLEE KR IS EE 2 P
FOREANTAEY), SR SRR R 1.82%, HAHE
3 -7,4"-0-p- XU % 5 5 2k B B R R

M, SHETFAE T EAETHMER, SHE
Tk BA BUEAETER,

BLASICKIRD T P, G2 RE, B
Z R HEE o B 25 HOR-O-p- 8w A — R E )
RIEMR, N SLIEIRE A0 A R R4, 254R
Bl — i DU & 5 e kAR ek, &5 A 5 /N BE B R
L, BATERRE R, JiE. vuUE. FFRIpESEE
FA@SL, /NBE R & A% Gt o 2 S8 A B AT R
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