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Chemical constituents analysis and quality evaluation research of Dendrobium
officinale flowers based on UPLC-QTOF-MS

LI Jingning, WANG Lei, YIN Zhiqi
China Pharmaceutical University, Nanjing 211198, China

Abstract: Objective To analyze the main constituents of Dendrobium officinale flowers by UPLC-QTOF-MS and establish the
fingerprint and characteristic components content determination method of D. officinale flowers, combined with chemical pattern
recognition for the quality evaluation of D. officinale flowers samples. Methods The chemical constituents of D. officinale flowers
were systematically analyzed by UPLC-QTOF-MS. Subsequently, HPLC fingerprint chromatograms were established for D.
officinale flowers of diverse origins. Through comprehensive similarity evaluation of the chromatographic fingerprints and cluster
analysis, the geographical origins and varietal characteristics of the D. officinale flower samples were accurately identified.
Furthermore, quantitative determination methods were developed for multiple characteristic components in D. officinale flowers,
enabling precise content determination and quality assessment across different origins. Results A total of 60 distinct compounds
were successfully identified via UPLC-QTOF-MS and predominantly classified as phenylpropanoids and flavonoids. A
standardized HPLC fingerprint chromatogram was established, featuring 20 common characteristic peaks that met rigorous
methodological validation criteria. The similarity indices for 23 batches of D. officinale flower samples consistently exceeded 0.90.
Characteristic components, such as 1-O-caffeoylglucose, vicenin-2, vicenin-1, were revealed from fingerprint chromatogram
analysis. Quantitative methods were validated for five characteristic components, demonstrating the following concentration
ranges: 1-O-caffeoylglucose (0.201—1.176 mg/g), vicenin-2 (0.483—2.131 mg/g), vicenin-1 (0.402—1.435 mg/g), rutin (1.269—
4.822 mg/g), and isoquercitrin (0.290—1.244 mg/g). Conclusion The HPLC fingerprint pattern and multi-component content
determination method for D. officinale flowers established based on component analysis results have strong specificity, stability,

and reproducibility. These findings provide a robust scientific foundation for enhancing quality standards and facilitating
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comprehensive resource development and utilization of D. officinale flowers.

Key words: Dendrobium officinale flowers; chemical component analysis; quality evaluation; fingerprints; 1-o-caffeoylglucose; vicenin-2;

vicenin-1
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Table 1 Samples information of D. officinale flowers

il R/ ) | X P FA
Sl WL 2022 | SI3  mEfEE 2023
S2 ~H 2022 | S14  mETET 2023
S3 PN 2023 | SI15  mEEVGXURAY 2023
S4 TR 7K 2021 | S16  JPEEM 2023
S5 YLK 2022 | S17  HEEWL 2023
S6 YLK 2023 | S18  HEEL 2023
S7 WL RS 2023 | S19  wEEL 2023
S8 WTES L 2023 | S20 HEEL 2023
S9 WL 2023 | S21  VLFEIE 2023
S10  WiLhUM 2023 | S22 {LHFIH 2023
SI1 WiLiEM 2023 | S23  {LHFIH 2023

S12 WL 2023
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1.2 {488 mL/min, SR EN 35 mL/min; LA 7S

WUR B (SCIEX Exion LC B£4 Triple TOF
X500B mass spectrometer), AB135-S I H-F 43Tk
- it EMEREE)-FER 2 AR, S RS BENL (KH-
400KDB, 7 50 K DAYER A PR A 7] ), LC-LCF-04D 7Y
HAMEE 0N (R RAEREERARD,
DHG-9140A 7Y H FA B X T340 (A 72 S0 50 i 4%
HIRATD, UltiMate 3000 %Y = 2k 4184 (3£
EZE 2R R AFD.

2 HESHR

2.1 UPLC-Q-TOF-MS @55 #7

211 PR ETR S REUERIW) 0.1 g CBR A
T8, 70% FEEHEEL, BRELE 12 20, @A 45
min, JET/ERIA) FEE A 70%H B 20 mL, iR
THEFE A ()% 250 W, #R 50 kHz) 30 min,
A, $£%), 13000 r/min &0 15 min, B 1mL k-
TER, BIREHRLE AR, IN4KE T mL. B Cis
AR AU, MRRIIN I EE 2 mL. #84/K 2 mL %
1k, B 1 mL 495 2R SOKIE R R, kK
HBAlK 2 mL AV EE 2 mL WM, WOHE PR B
ZAKTS I 50% FHERA IR S), 1340 BT
2.1.2 @& IE Ak Waters T3 Cis 1 (150
mmX2.1mm, 1.8um); i 35 C; AR 0.3
mL/min; BEFEE 2 uL. FRENAHAN 0.1%H K (A) -
N (B). BAFEWEHL: 0~5min, 8%B; 5~11 min,
8%~30% B; 11~20 min, 30%~80% B; 20~21
min, 80%~95% B; 21~27 min, 95%~95% B;
27~28 min, 95%~3% B; 28~34 min, 3% B.
2.1.3 UM HEBIEETIE, . AR
TNHEMTR, RN miz 25~1250. FALAAE
R EN 55 mL/min, BLEFISAARBREN 55

IEEH 550 C; BFWi% Ik 5500~4 500V, %
REEN+60 V; flifERE+S V.

214 JUBSHTER AR EE B AR A
T, SR 1. MR — g &Y T
G YRS VRSO, LA ERIRERT
TREAWTI], 25E A ER B A ML o SCR, WPk A
FRHERESEML S AT %08, IR5Et 60 MG
), AUdE 6 MR EY). 13 MERNEFRMEY).
18 NEEFERAL AW 9 MRITERIALEY) 6 IMIER
WAV, GERNI 20 MR % BT U SN AE AL
GRS IR, Ha G ARSI, 1 Bk AT E
REVEPE RS 53 BN RN 2RI B R o

2.2 IEQENERENL

221 ARSI AR G 50 HifD,
FEEIRIL 0.5 g, FRBUAFIN 50% I, RhELE 1 :
40; FIRABAE HLEL 45 min, 4000 r/min 250> 20 min,
ik 0.22 um JEME, &H.

222 WSROI o B RR 0 R S d
10 50% FEEHI RS 1.97 mg/mL WIHERR R 2. 2.18
mg/mL 4K -2, 2.10 mg/mL 4EK7-1. 2.05 mg/mL
FT N 227 mg/mL S B TRV SRR S AT

223 f{aili%ft ZORBAX Eclipse XDB Cg it
(250 mmX4.6 mm, 5um, EEZFHEISAED), HahH
H01%HIRK (A -2 (B); #iliA 30 C; A
WEA 1 mL/min, K 340 nm, #EFEE 10 pL.
VEMLBEREE: 0~9min, 9%B; 9~10min, 9%~10.5%
B; 10~18min, 10.5%B; 18~19min, 10.5%~12%
B; 19~29 min, 12%~13.5%B; 29~39 min, 13.5%~
14.5%B; 39~56min, 14.5%B; 56~70min, 14.5%~
23%B; 70~80 min, 23%~60% B.
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|
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1 KEARHESBTFRE
Fig.1 Total ion chromatography of D. officinale flowers
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Table 2 Mass spectrometry analysis results of alcohol extract of D. officinale flowers

F5 wmin  WEET  EEE AR Tl 4R BE(X1079) Bk R

I 1360 [M—H 3411088  CiHxOn i 12 1790562, 1610458 %

2 1987 [MAH) 2801385 CuHaNO; — Ne(1-deoxy-I-fructosyl) valine S0 2801047, 2621316, 2441207, 216259, 1981162,  EEML
180.1048, 130.089 0. 84.0829, 72.0829

302385 [MAH 381387 CistaNO;  fructosyl-phenylalanine -12 3281420, 3100311, 2921216, 250.1139, 178.0816 AR

42659 [MEHY 3441339 CisHaNOs — N-fructosyl tyrosine -03 3261271, 2801193, 3081148, 2801193, 1650578,  AEK
1480775, 119.049 6, 107.0517, 85.0287

52988 [MAH] 2941548 CuHzNO;  fructosyl isoleucine 02 2161460, 2300406, 2121306, 1610708, 1321042,  EEEE
98.088 2, §6.098 3

6 338 [M+H 2681028 CoHiNsOs  fitf -46 1360635, 119.0373 3tES

T 4410 M-HT 3311034 CiHyOo 2-(3,4,5-trihydroxyphenyl)ethyl--D- -0 123.0457, 105.0350, 44.9978 b4 2

glucopyranoside

§ 4936 [MHFA—H]™ 3470987  CisHisOs isotachioside 09 3010053, 1810497, 1610470, 1300411, 1240162,  KHZER
123.008 6

9 5005 M-H" 2990776 CisHiOs salicylic acid glucoside 12 137.0062. 93.0346 RAER

10 543 [M-H] 2410836 CoHuNoOs LAt 25 1728814, 1369239, 969595, 41.998 6 Bk

11 5959 [M+FA=H]™ 36L1139  CisHnOs D-hydroxy-4-(-hydroxyethylphenyl-p-D- ~ —03 153,052, 96.960 5, 44998 1 KLEE

glucopyranoside

1 654 M-H 3311036 CiaHuOy leonuriside A 03 1680431, 1530198, 1520110, 1379962, 1100017,  AWER
82.006 4

13 6737 M-H" 3200882 CiHisOs vanillic acid gicoside L1 1670353, 1520116, 1080226, 619877 KRER

4 7158 [M-H] 3311033 CiaHay koaburaside =05 1790567, 1310344, 89.0242, 59.0137 KAFEE

15 7848 [M—=H]" 3590991 CisHxOn TREA BT 20 1970456, 1820234, 1670004, 1530570, 1380333,  AWE%
1230092, 95.0145

16 854 M-H] 3410875 CisHisOy Il -09 1790354, 1610235, 135.0455, 133.0097, 59.0135 AKFE%

17 9618 [M—H]™ 3250924  CisHisOs 1-0-(4-coumaroyl)-B-D-ghucose -15 1450208, 117.0339 FHER

18 9980 [M—H]” 3050929 CisHisOs beta-D-glucopyranose 0 163.0421, 1450295, 119.0504, 117.0347, 590135 HEFEE

1910039 [M+H]™ 3551032 CigHaoOy 1-0-feruloyl-B-D-glucose -0.7 1930511, 1750505, 160.0172, 1320221, 590131 HFHE

201012 M-H 1770196 CoHsO4 6,7-dihydroxycoumarin 15 1770408, 1770198, 1050346, 89.0399, 790344, HFER
770391

210178 M=H 5931506 CorHaOrs HXT-2 —10 5031227, 4731103, 383.0777, 353.066 5 GUES

210200 M-H 179.0360  CoHsO4 iImE 57 1350455, 1340372, 107.0502 KRER

2310294 [M—H 2100776 CiHiNOs  methoxytyrosine 200 1240402, 940299, 66.0346 AERE

% 10379 M-H 631615 CxHnOu  6,8-di-C-glucosyldiosmetin —04 6231641, 503.1223. 413.0890. 383.0780. 312.0670 K

25 10608 M—H 5631397  CasHosOus HERT-1 03 503212, 4731106, 4430097, 3030772, 3650664, TR
353.066 2, 325.0733

2% 10685 [M=H™ 2500722 CpHiNOs  phenylacetylaspartic acid 04 1320527, 1320304, 88.0402, 41.998 7 ARR

2710804 M=HIT 5630409 CogHasOus R 05 5031211, 4731105, 443.0997, 383.0775, 353.0668 S

% 1070 M-H 5630420 CogasOus WA AT 05 4731105, 443,099 4, 363.078 0, 353.066 5 filiE

29 120 M=H 5930509 CoMOis  vitexin 2'-O-glucoside —04 4731110, 4130881, 3030788, 3110583, 2030453, TR
119.0357, 89.0248, 59.013 6

300 11258 [MAHF 2851337 CisHuOs phenylethyl-p-D-Glucoside 15 185.0955, 127.042 1, 85.0306. 570363 VA2

30 11388 [MHH  STLIS66  CoHuOw  PRIELFH 06 5771557, 4731100, 4571168, 4130892, 3830785, %
353.0672

3 11555 [M—H 6091444  CuHyOss FT =26 3010336, 3000252, 2710242 LS
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5 wmin  WAEEF  EEE URES Tl A BE(X107) R R
3 1160 [M—H 163.0399  CsHs03 HEUR —10 1190497, 117.0343, 93.0344 FWER
34 11684 [M—HJ 4310986 CouHaO % 05 4311001, 341.0689. 311.0560. 283.061 6, 163.0374  HEHR
35 11889 [M—H 5331295  CasHuOss apigenin-6,8-di-C-alpha:L- ~11 5331300, 4731118, 4731014, 4130895, 3830772, e
arabinopyranoside 365.066 4, 353.0667
36 11914 M—H" 463.0879  CaubaOn: TR =07 3010168, 3010370 300.0282, 271.0262, 255.031 1, B
161,023 8, 151006 4
312191 M-H" 5931503 CoMlaoOrs WA H-3-0- 5 A —15 5930528, 285.041 1, 284.034 0, 255.0332 W%
3301229 [M—H 5490887 CuHnOis il #3-0- I Be A i 02 5050993, 301.035 6, 3000276, 271.025 4, 255.0311 A%
3901234 M-H 5631408 CagHosOu apigenin-6-C-arabinosyl-(1-2)-0-p-D- =02 563.1427, 383.078 5, 323.059 6, 293.0472, 119.0345, %k
glucoside 89.0249, 59.0128
40 12327 M-H 6231627  CosHsoOrs RREES-0-£FHH 15 6231645, 3150515, 314.0452, 300.0293, 299.0219, %
2710261
4 12591 M-H" 470926 CubaOn YN 3] —15 285.0419. 2840339, 255.030 6, 227.036 6, 1510035 %
491294 M-H 4771033 CoHaOn REERS-0H R —09 3140441, 299.0189, 2710248 RS
# BB MEHS 5330942 CuaOu IZEM3-0-F “BEA BB 1.0 489.1087, 285.040 6, 2840330, 2550307, 227.0340 &
41338 M-HT 5631052 CosHuOss RRER-0-F B AT 17 5631809, 519.1220, 315.051 1, 3000282, 2710245, %%
179.036 6. 135.045 4
45 1414 MHH" 341374 CisHiNOs N PTAERERR G —41 1770564, 145.0303, 1210667, 103.0565, 91.0560,  EHmZ%
770404
46 14558 M-H 001132 CoHisOs ¥R -02  183.1038, 139.1132, 1110816, 57.0348 fidigiies
4715469 [M—H]” 3072182 CisHz0s 9,12,13-trihydroxy-10,13- 17 2911947, 229.1455, 2111359, 1711035, 137.0977,  fefimek
octadecadienoic acid 85.0292
4815986 M-H 3292331  CigHuOs 9,10,13-trihydroxy-11-octadecenoicacid ~ —0.9 2932115, 229.146 5, 2111340, 1711032, 139.1125, ik
99.0818
49 1727 MEHT 5363337 CoHsNOP  PC(I8:1) —13 5183240, 5003155, 1840755, 1250023, 1041090,  FAk
86.1000
50017935 [MAH]® 5383498 CaHaNOSP  PC(18:0) -08 5203397, 5023311, 1840750, 1041088, 860988 Bk
51019268 [MAH® 5183251  CoHusNOP  lysoPC (18:3) 19 5183256, 5003187, 1840750, 125.0022, 1041088,  Fiflek
86.098 4
50 19878 [MAH] 4823238 CuHsNOP  IysoPC (15:0) =07 4823270, 4643187, 184076 1, 125.003 1, 1041091,  Bfk
86.098 6
5320163 [MHFA-H]" 5643301 CoHsiNOP  lysoPC (18:2) “L1 5043086, 279.2316, 224.070 1, 449977 e
5420459 [MAFA—H]" 5593117  CyHiOs 3-(hexopyranosyloxy)-2-hydroxypropyl =12 277.2169. 253.0947, 449980 [iiiTes
ester
55 20780 [MAH] 4963386 CosHsNOP  IysoPC (16:0) —24 4963402, 4783333, 184.074 6, 1250026, 1041087,  FAEE
86.098 3
56 21085 [M—H 2952274  CisHnOs 12,13-epoxy-9-octadecenoic acid -16 2952072, 2772173, 183.1378. 1110809 [T
5721613 M-H 2932119 CisHz0s3 9-hydroxy-10E,127,15Z-octadecatrienoic ~~ —1.1 2932129, 275.205 8, 249.223 1, 179.108 6, 139.1115, iR
acid 113.097 6, 109.0652, 57.0357
58 21958 [M—HJ 2972434 CisHx0s 9-hydroxy-10E,12Z-octadecadienoicacid ~ —0.4 2972436, 279.234 1, 171.103 3, 127.113 3 [iiiTes
59 22034 [M—HJ 2972434 CisHais 9,10-epoxystearic acid -04 2972429, 279.2341, 155.1078. 141.1294
60 22300 [M—HJ" 295077 Cigan0s i —0.6 2952299, 1551451, 1348967

224 fEEELWE R PO, B 6
U LU 1 (IR A D S L, THER
2 AN U 1) R X B IS ) AR R St e i A ) A

MR ZE . A VAR XS R BB E] 1Y) RSD B
1E 0.21%~0.42%, XTI AA 1 RSD {EAE 0.80%~
2.18%.
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225 EEMWRE IE—#REE AT R, P
1714 6 sl idi, DA 1 COmMERE A &) 08
NS, TS B A P AR X R B I R RIAR
ST AR AR AR 22 o 25 AT W AU AFI X £ B Hsf )
fK) RSD {H7E 0.24%~0.43%, FIXTIEIFA RSD fH
£ 0.37%~2.67%.

22.6 FEtERE BRI SEE, 27 0.
4, 8. 12, 24. 48 h W HEREAHT, DA 1 (WImERR
BIFEED A, RS E AR AR B
I [ MAE T U TR (R A R AR v I 22 . 5 SE A I IR £
0~24h FIFHXT PR BE B[] ) RSD {ELAE 0.33%~0.64%,
AHXUEETHIAR () RSD fELAE 0.70%~2.85%

2.2.7 A fHE HPLC $i8 S0 BEE f  7 S AR AULRE
TR B RER B A e R R, AE T B
Hil & IER TG %A R, SR AT S AH L)
EAgHE SN 2T o B A U VR R

A

GL7 BAFHE 0T SO IR SN
2yt R SUEIE AR U VAN R ” B, 3] il
FRT 5 min BVEFIEFTETE R E 5 min B9 2% 0% DLRE
KT, BEHLK “S4” NSMEERE, xtiEEiEe
BTN AL, B BN 0.1, IEHEE AR
1E, SRR (ki ——FRicn B, AT g T
Bl (2D, RIATAR Bk B A fsb vt RE R S
B3 AR Ak B A fk Ak R e SU I, bR sE 20
AN,

W B Rk S A AR 1 5 AR i T et HE R S0
TREATAHARE 23T, S5 R IWER 3. ANURATH 18k K
FHEREARMLE SR T 0.9, FWI B IE Bk
FfEE R R B 2 R Hodh 2 i)
Bk B A AR S 7E 0.95 LA b, WL/~
(RAUEELE 0.931~0.994, M Z= B 7= 1 1042 B A figk
e SR 2 ) 22 5 380K, MALEEAE 0.907~0.985,

X B

w823
A

SRR

w“ Aabie I Y - .
A S1
0 10 20 30 40 50 60 70
t/min
E2 EHXRSEAHREEEEME

Fig.2 HPLC overlay fingerprint of 23 batches of D. officinale flowers
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1IN I 6-4ERT-2; 9-4ERT-1: 15-7 T 17-Retth .
1-1-O-caffeoylglucose; 6-vicenin-2; 9-vicenin-1; 15-rutin; 17-isoquercitrin.
3 SR ARERT R EE
Fig. 3 HPLC spectrum of reference from D. officinale flowers
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Table 3 Result of similarity evaluation of D. officinale

flowers

kel FRAAEE E kel FRALEE
S1 0.994 S13 0.907
S2 0.923 S14 0.922
S3 0.977 S15 0.985
S4 0.990 S16 0.987
S5 0.994 S17 0.995
S6 0.957 S18 0.972
S7 0.953 S19 0.986
S8 0.987 S20 0.966
S9 0.971 S21 0.976
S10 0.931 S22 0.973
S11 0.935 S23 0.936
S12 0.991

2.2.8 FESTER  (FH SPSS 23.0 Fff, LA
A IR, BRI NAHIAEEE, L
J7 BRCEE BN B R bR, XS HERER A e AT
REGERE, SGRNKE 4. WIBBRBSTER, KX
WCERAS B B ER A HERE R AT 20y 9 R, 38 138
A SI. S4. S5. S17. S15. S16. S10. 5 2 2K
S12. S18. S19. S20. S6. S8. 5 3 254 S3. S9.
S22. % 4 254 S11. S14. S21. S23. S2. S7. S13
BTN SN R TR, RIETHL
()85 7= HURE i 2 1) o & 22 S/, 1T 2 Pl SR U ) 4%
PR B A e R 2 e R, AT RE S O I
Py KIS, SEZGEERA L.

g

0 5 10 15 20 25
Sl 1 1 Il 1 L
S4
S5
S17
S15
S16
S10
S12
S19
S18
S20
S6
S8
S3
S9 -
S22 '
S11
S14
S23
S7 I
S13
S21
S2

4 BHORKEARERESER
Fig. 4 Cluster analysis of 23 batches D. officinale flowers

2.3 HPLC SEE

DA 37 (1) Bk R A AR 4 SUEL S 23 B 2% A v 2
fitl, HE— BRI . IRERSURIG SR, &
PR A e 5 AN BRE TSR E TR bR
PERR Sy, #57 HPLC &&ille 77k, BARIE s o
N ELFEIEERR S A B 4ER T2, 4ER Tl T
IR A R o
2.3.1 ARSI [F “2.2.17 U
232 WHESERIHIS [ “2.2.27 TiJTk.
233 %M ZORBAX Eclipse XDB Cs il
¥ (250 mmX 4.6 mm, 5um, *EZHFIEAT]),
WENFA 0.1 % ER/K(A)-ZFE(B); #1430 C;
AR 1 mL/min, K 340 nm, AR
10 pLo PEBBEE: 0~9 min, 9% B; 9~10 min,
9%~10.5%B; 10~18min, 10.5%B; 18~19 min,
10.5%~12%B; 19~29 min, 12%~13.5%B; 29~
5min, 13.5%~15%B; 35~45min, 15%B; 45~

60 min, 15%~23% B. i & L& 5.
A 1 2
|

3 |
N f'mﬁwi_ | Moty

e

I
B 2
|
0 10 20 30 40 50 60
t/min

1R ATRIET: 2 4ER T 2s 3HERT s 47T S-SR,
1-1-O-caffeoylglucose; 2-vicenin-2; 3-vicenin-1; 4-rutin; 5-isoquercitrin.
E5 $%EARHEMHS Q) FUEAXRS B) HPLC B
Fig. 5 HPLC of D. officinale flowers sample (A) and mixed

reference substances (B)
234 LMEXRFRFLE  BURE X RS IEROFZH
MR 6 NI, AR R 10 uL,
% LR “2.337 WUN Gl AR b, DA IR
NHAERR (YD, %0 i R Tk B R A bR (X
TESTARAERIZ o THEL RO A I R RNATT R AR
REK LVETEH . S8R 4 P, Mo Em
JSIASE T B N 2 MR SC R R AF, R2AEHIRT 0.999.
235 FEEEHE OREWEIEL AR R G
50 Hif) 0.5 g, ¢ “2.1.17 TR AhR AR,
£ “2.3.37 WUR 5 AFIEBHERE 6 Ko 73 HT & 52 73
FRIRE S DR B I TR AR ) RSDe A0 e 2 €
WU R BRI R) ) RSD B 0.21%~0.32%, W THIAR
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T4 BN EMERER

Table 4 Linear examination results of each component to be tested

5%y B E PR R? FEYE FE / (ug-mL )

W P R 2 A T Y=497.62 X+0.579 2 0.999 8 4.8~193.1

HEK T2 Y=369.97 X+0.160 1 0.999 9 5.3~213.6

4R T-1 Y=317.10 X+0.168 4 0.999 9 5.1~205.8

=0 Y=241.47 X+0.164 7 0.999 8 5.6~222.5

SR T ¥=292.16 X—0.008 1 0.999 6 5.0~200.9
] RSD {H K 0.13%~2.17%, %8 Ft A 2855 2% 2.3.8 IIFERICR LS K % FRE R —#E 0k
B - FifERE B O B, 86 0.5 g, I “2.1.17 7

23.6 FREMEEE  REEMEVR R ARER R G
50 HE) 0.5g, 4% “2.1.17 T F 4 A s,
F 0. 4. 8. 10, 12, 24 h #EFESHT. 0B & A
21 43 PR AF T (R B I 1) R e T AR PR RE XS A v 22 o 7
12 h P9, B4 R o 1) € UG R BE I (D) RSD fE
7 0.26%~0.54 %, VEMAN RSD {HN 0.45%~
2.44%, FUZITIEAE 12h WEE .

237 EEMEEE R —#IRE L AR R
(i 50 HI), # “2.1.17 TR BER S A ] 4% 7
SPATHI S 6 I FEAIAR, 1% “2.3.37 TN IS & ;
I3 BIERE T o 0T 25D 2 43 PR ARG £ B ) T R
A TR R PRI REL XS B VR I 25 o 54 I S 2 P 0 Tt 08 34 P
I TE] ) RSD B4 0.14%~0.25%, WA RSD 1H
9 0.64%~2.06%, FKIIZITIEEZ L .

AR AR, B0 E B, ol
TINE BELAFER SR 150%. 100%. 50%H)%
MR IE R, 1% “2.3.37 TRk 2R3 A EERE 2
Mo TESR & AT EE I eI AR, S AArIZH 5 1Tt
e SR TR, WIHERR A AR . 4R
T2 4ERT -1 T R BRI [l R
43N 100.39% -+ 101.09% -+ 99.07% - 98.69% -
101.80%: RSD 435114 0.36%- 1.38%- 1.36%- 1.56%-
1.70%.

2.3.9  AFERIEEL B A BHER: & EIE  HiL
LA RIRIE ) 23 KRR e, 1% “2.1.17 TR
TNERIERE, MR 2337 R &R . A
[F IR S AT A & 41 & B e 45 R LR 5. 45
RBIR, SRR 5 & 5 E7E 0.201~

x5 TRHMRSKEARHESRET SEMNELR

Table 5 Content menstruated result of each component from 23 batches D. officinale flowers

FERORS  UNHERR A AT RE T /(mg-g)  ZERT-2(mgg)  4ERT-1/(mgg) ] /M(mgg)  EWHEF/(mgg™)
S1 0.770 0.957 0.791 3.101 1.242
S2 0.469 2.131 1.435 2.572 0.290
S3 0.399 0.593 0.562 1.269 0.648
S4 0.681 1.207 0.910 2.896 1.244
S5 0.766 1.020 0.798 2.839 1.051
S6 0.705 1.100 0.614 2.647 0.608
S7 0.377 1.127 0.837 2.181 0.823
S8 0.828 0.796 0.641 3.225 0.902
S9 0.218 0.771 0.554 1.696 0.823
S10 0.600 1.078 0.859 1.834 0.711
S11 0.373 1.350 0.610 4.822 0.363
S12 0.608 0.712 0.565 3.183 0.822
S13 0.201 0.542 0.402 1.460 0.707
S14 0.475 0.862 0.508 4.655 0.320
S15 0.481 1.072 0.776 2.881 0.824
S16 0.591 0.948 0.571 3.155 1.071
S17 0.841 1.025 0.840 3.457 1.126
S18 1.113 0.711 0.570 3.986 0.618
S19 0.868 0.806 0.493 3.076 0.598
S20 1.176 0.693 0.594 3.832 0.707
S21 0.382 0.765 0.492 2.901 0.655
S22 0.223 0.621 0.499 2.525 0.547
S23 0.824 0.483 0.426 3.176 TR Y
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1.176 mg/g, 4K T -2 Jii &7 HAE 0.483~2.131
mg/g, 4ERT-1 FLESEAE 0.402~1.435mg/g, 7
TREDHAE 1.269~4.822 mg/g, S H B2
HAE 0.290~1.244 mg/g; AN~ Hh 2 82k 57 A4 it
FHS G EIGFERKES .

X EGYT IR 7K 1) 3 HEAS[F 447 (S4. S5, S6)
AP A HE S A e, SRR, TEM
F A N S A n SR ERIHARE, YWIHZ™
HULFE 2021~2023 F 3 N A IR A R i &
Fasg, Wit FE B AR N . TRIE T = R [
— R 2 HEASFEAFEA R (S24 S3) A
BEREE, FRZ A R A e E AR
ECK, ATRES P AR G
2310 BREAMAEA R M ElE ik
PRI [R)— HE IR Bk R A e, F RN [ AR I A
3RS G TS 80 CHET, FriESEit 50 H i,
I3 SIVERRFREL 0.5 g, #“2.1.17 TR 5345 RE b,
%8 “2.3.37 TR RAFHEFE AT . Wik 6 PR, 1E
TS H A IR o A B 2 S, o R AR
BT HER T2 YR T-1. AT A T e E
R ME IR E A, HENA

768 [ € 28 B A3 an i E R B BEAE IR T T8 ALK AR
TIABIAR R, fEZEHIAREE . 256 WA R
TEHAFTIN S P i) &g, ZAREAH S PRl sy
()& B, SRk B A e B B RSO B 2
e,
2311 BREABHEA RIS A S TR E B
FhAR () [F) —HER . AT 2T AR Bk A AR 73
SAEAL, RN T R L B, A8 B
s AN [E A B R AR S T LA 80 CHET, ¥
It 50 Hif. 0 mIUERAREL S EAL K 0.5 g,
F “2.1.17 WUR TPkl it i, 4% “2.3.37 1
TEAEERE M. R 7 FroR, T 5 i EL R
T WEEE S AT BT A v o 2 (A I Y L, T 4
KT -2 4R T -1 B T AR, e
Mg AT SO, BES R R BIEE
R S E . fEgRA, (B
JLACHED e P 5 2 B S R

Bk R A L RS 22 I T D B IRAEATE Ak R4 5
FIr Wi B 21 1R Bk 2 A AR A o v 22 AN B TR B AR A
TER, FIIEMA R AT, ASGfefdE
178 BIE /T -

®o6 HKHARETREASESSENELER

Table 6 Content menstruated result of each component of different florescence from D. officinale flowers

s IR B (mg g ) ERT-2(mgg) HEXRT-Umgg) FT/mgg!)  FMET/(mggh)
izt T RDTE 1.139 0.843 3.407 0.562
1ER A 0.184 0.929 0.633 2.817 0.693
I HA 0.458 0.755 0.422 2.726 0.558
RETT 0.342 0.901 0.507 2422 0.495
21 0.806 0.925 0.503 2.623 0.626

®7 BREARMETERUSESSENELER

Table 7 Content menstruated result of each component of different parts from D. officinale flowers

HhAL MR Z M /(mg g ) HRT-2(mgg)  HEXRT-Umgg") FT/Amgg!)  FHEE/(mggh
T I T A S 1.505 1.112 0.503 0.036
Gk 0.133 0.562 0.336 0.986 0.292
i 1.124 0.650 0.428 2.371 0.284
iz 1.122 1.232 0.523 0.992 0.192
JE R 0.380 0.738 0.229 4.907 1.188
3 it A3 RTAE Bk B A AR 7= Sl e o = RN B4R

Bk B2 A1 8- UPLC-QTOF-MS 4422 54 7 dfr 45
REIR, B A HEREEYE R Y B 2R A
A G, HAE R B A RMRFAE P4 RS 2 1 2T ke
FFIASI) o il I i D 58 1 o B R 40 S R TR B2

B A

A, BB AR B 54 o FHFAT . 5.
ST, RIS B AR L o
(hidh e s AR, AP R
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Tl 22 e 2 168 T7 X2 82w Ak K A A4 27 1oy
TREFNEZERZE. AT,
TR 2 A R R R A R R e . AR DL S MR R o
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E,  DASERRER R A RN T R AF it AH AR -

SCHRFE BHBO-STY, b I e 267 4 2 Bk B A i
HENPEMERT, EPURA. PIRFETTHIRIEE H
BAEH. A, RIS BUEIR, ARHERE S
(MR ISBEE fEa< T TBOM G N, 1 TEIAIR 2
A SIS B B I S 6 B s S A6 S rh o R T 2 B
BB T AR, HER o S kR A
TS M RIR B VIRHOS, R A e HT
RSy o R A BHEANFRBAL . ASRITEIA & 2
SERGIR, BACHII R B e 7 B AL e
N A B K, HAz A s 5 HA R AL 2
3, MACTE M KAz oy & R BT H
b B FRIRAE TR RAERE) o b 22 /b o B A
TEHER B, EHAEE S AR
R ARG A S R bR — . R
fRHERT L “Tee e, Tefl. TEESHEI” N
o RGN FEBET LMK, L2 E 5
Vi A RS BRI 518 W& o e B2 75 T AR G
TR R S AP IR

BRI ARG E & 2 FE sy, B PR PUE
a2 M2 BETE . HR AT R . a2k nl DX
T B R A AR AR ST A N 3 A 0 g AT e
3N, ARE SRR AR R BV T, N
AR AR AE R AL, DS HAE OGP i (R i T4
HEFIR AR

FBAR ALY FRAREAEF B R
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