ELASH BERNAEC T ZHREREB S 2
B2, FRFY IFEES E BT, XRE W
VEEBIRRIRS: 2% 2 BRI R BB 25 RE, AR 230022; 3 BUR BBV ER TR ¢
CREEFRELTREL I 2306015 ° ZEAEMI MR T, A1 2456005 ©HTRACZLA R
AE], 2% 312400
W E: UELLMH (Dendrobium huoshanense C.Z.Tang et S.J.Cheng) M-Iy}, 747 figh i 34 R (A $2 X
BANTZ, o R EERTRAS . AR CEREE . BRRLG . SEBUR A B 0y 5 8 %,
AR B A O VR AR, IEASIRIGVE L (LA At SR e R I T 25 TR IR £, BRI AL
ARG R B A B, B E MR LA, @LREAN T A UPLC-Q-Exactive Orbitrap MS
XS B RS o BEAT 0. SRR, B AR SRR B SR I T Z 0 LA E 70%.
BHREG 10300 $REUEE 90 °C. $REUHTE] 30 min. LR, EMBIEFERN 0.348 2%, MUEMBZET S
TN 85 pg/mL ERRMGHAT ALY, A Ty R AB-8 RURFL M T 4 it gl,  EREARR 7
BV, BN 6 BV 50% LW, HEHIEH EINREA 96.68%, Aib)E s T ZMIEH S8R 5.11%, &
AL HT A IR R 355%. SR A4 e th 33 N EERR A, ok 24 SR IRIEE WA R .

PAESE R, 2R AL T 2R AT, I8 Lo A i SR SR B I SR A AL, P A5 SR 35

=

A Bl 3R, UPLC-Q-Exactive Orbitrap MS; E &4, R4 TZ
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Optimization of extraction and purification process of
Dendrobium huoshanense C.Z.Tang et S.J.Cheng leaf

flavonoids and its component analysis
HAN Shuo'?, LI Cheng-wang**, WANG Li-mei®, GONG Peng?, LIU Zeng-hui3*>*
College of Pharmacy, Anhui Medical University; *The First Affiliated Hospital of Anhui Medical University, Hefei
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Qimen County Snake Injury Research Institute, Qimen 245600, China; $Zhejiang Kangmu Pharmaceutical Co.,
Ltd., Shaoxing 312400, China
Abstract: This study aims to establish a process applicable to the extraction and purification of flavonoids from

the leaves of Dendrobium huoshanense C.Z.Tang et S.J.Cheng and to analyse its main flavonoid components. In



this study, ethanol volume fraction, solid-liquid ratio, temperature and reflux time were selected as potential
influencing factors in the design of an orthogonal experiment to establish an optimal extraction process by
comparing the yield of shaftoside. We also investigated the influence of various purification resins, sample
volumes and eluent variables on shaftoside recovery in order to develop an optimal purification process.
Furthermore, UPLC-Q-Exactive Orbitrap MS was employed to investigate the primary chemical components of
the flavonoids present in the extract. The results demonstrated that the optimal extraction process for D.
huoshanense leaf flavonoids was achieved with a 70% ethanol solution, a solid to liquid ratio of 1 : 30, an
extraction temperature of 90 °C, and an extraction time of 30 minutes. And the yield of shaftoside was 0.348 2%
under these conditions. The optimal purification procedure was as follows: AB-8 resin as the purification material,
7 BV sample (shaftoside content was 85 pg/mL), and 6 BV of 50% ethanol as the eluent. The recovery of
shaftoside under these condition was 96.68%. The content of shaftoside in the dry powder obtained after
purification was 5.11%, representing a significant increase of 355% in comparison to the unpurified sample. 33
flavonoids were identified in the extract, of which 24 were found for the first time in D. huoshanense. The results
indicated that the extraction and purification process was stable and feasible, and can be used for the extraction and
purification of flavonoid components in D. huoshanense leaves to obtain high quality flavonoids.
Keywords: Dendrobium huoshanense leaves; flavonoid; UPLC-Q-Exactive Orbitrap MS; schaftoside; extraction
and purification process

E LA (Dendrobium huoshanense C.Z.Tang et S.J.Cheng) &Ik [E 1% 4 4 51 H 2541,
WRH, R, BB AR MRS AEDR. A LN, T SRR R )
TERRFYIALER, KRBT RAIM . CABTER I B A2 bl = AL 22 BT
HAARE B S R 2w T2, Rk, ST R B SR B A TR — A b W
TR SRA 2 By, WIORTT AR AT it e i B B, A B TR T A ek 22 B
et Fpa k. B (PR NRITAEZG ) 2020 FRUE, H ST 8 LA ARk
KIS A2 oy, It BT LR B H R IS R A fabs, R RSS2 2 3
IR T 2R, AR, PLAEM IR IR . EREARR R e oy E B SR N R, L i Al
I Z . KM UPLC-Q-Exactive Orbitrap MS 7341 W fi 82 1L A At 3 P 2 ) v 3 22 B 2
Wy, R AT s BRI — B I R A R (15 %5
1 MRl 57E%
1.1 ##
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KA, G R 25 R F U A Mg A5 %5 7€ N Dendrobium huoshanense C.Z.Tang et S.J.Cheng
oo AR BIE AL R 12 h )G, 48 55 CCHUFIMET 12 h, BN T 30 H i,
MR BB RS .
1.2 (55

101A-3 T4 ( Bigseini sy HIRAF)D 5 AutoScience AS3120 7Y i 75 I B AX
(R B 38 U 3 B IR A ) 5 Ultimate 3000 1 27O (38 4% (R BR KA RAX S A
") 5 MERFE XPS6 AL Ji 2 — BT R GR-EMRE-FTRIZ AR 3 AP224W TR
o CHABEHIER SRR LD o DI04 BN (LR RRICEREEARAR) ; HH-4
BB ER KB CFINERIGE AR A7) 5 UPLC-Q-Exactive Orbitrap MS (FEER & 1H
IS AT

95% I (opHral, REEHKKAERAERAFD « WE. O (EBuka, REH
BRI ERERATD 5 LB (Bial; BlgpR TAMREBRGERARD ; B
T OhEA AR EN R, fitS: 111912-201703, 4iE: 95.6%) ; AB-8. ADS-
17. D101 KA (g AR AR AT o RBEME (PA, MMM
PMEIREARARD
13 EHEESIENE
1.3.1 3 B oo 5 ik 4 & RGP IS T AR HE 1.250 mg, BT 25 mL FEHMH, HEE
il B 0.050mg/mL 5l 35 H AW -
132 &g &0

%4 : Phenomenex LC Column Cis (250 mmx4.6 mm, 5 um) ; ti# 0.8 mL/min,
FEIR 40 °C, BEFEE 10 pL, WishHH A NHEE, HaIAH B 4 0.01 mol/L ZPREHAEW, WishH
CHNLHE, BN : 0~10 min, 4%—>8%A, 92%—84%B, 4%—>8%C; 10~25 min, 8%—
9%A, 84%—>82%B, 8%—>9%C; 25~60 min, 9%—11%A, 82%—78%B, 9%—11%C;
60~75 min, 11%A, 78%B, 11%C; 75—85 min, 11%— 15%A, 78%—70%B, 11%—
15%C; 85—100 min, 15%—>4%A, 70%—>92%B, 15%—4%C.
1.3.3 2= lle

3 590 R 2 R ECSKE H  VA S HEAR S A S 10 uL, TR A, Gl sk i, AP
1.4 EEIEZER
1.4.1 #EAF IR

F B FRIUE LA BB R 2 ¢ BT 150 mL (I ERBSE T, I — @ R0 Bl 2. v



W MAAERAREUS, BARH R, KIEBORET 2 100 mL A &ERd, HFE— 43
DT EBE R BA L
142 ¥R FXE

SRR, ASHIEFEBOE B K B E KPR CREAR R 5 4 70%, RHREE 1:25, [BIR
IF1E) 1 h, $EBUREZ 100 °C; BREFEAFRKFHM T LA 30%. 50%. 70%.
90%, RHELL 115, 12204 1:25. 1:30. 1:35, [ (A 15, 302 605 90. 120 min,
FEHUEFE 60, 70, 80, 90. 100 °C.
1.43 EZXE

RAE AR R R L5 R, BB (4 B (B) « [BERE (C) FRE
B (D) ARHEER, =K, R LaGH LRI RIEAZ WS, FRAKT IR 1.

£ 1 ERE R R AP

Table 1 Factors and levels of orthogonal test

% Factor
K A: LEARRT B: Rt C: {RHUEE D: B[]
Level Ethanol volume Solid-liquid ratio Extraction temperature Extraction time
fraction (%) (g/mL) (°C) (min)
1 50 1:20 80 15
2 70 1:25 90 30
3 90 1:30 100 60

1.4.4 R L ZIIE

FREUE LA R 3 03, SR IE ARS8 A5 AR SR X T Z 4R s A, ) 5 4R U
it R, IHEAR.
1.5 JERLEL
1.5.1 B 695 %

K B AE R 56 P A 11 fo A R B L AR B (L et BT, o) IS A 85
ng/mL (R EUR A LA
1.52 L T4k
1.5.2.1 24 A g ik

73kl D101, AB-8. ADS-17. PA B IRJVAEALATRL, BRAARIEM G 1 h 5, ik
R, AR 10mL (W42 1em) Ble 3 BV AABHREGK EFE, 5BV BAUKEATHE S, #
i 2.5 BV 70%Z.BEHEATVERL,  UREEVEBL T 25 mL A B+ . MR Lehim b E st o &,



THE R
1.5.2.2 4 s AL

W R RE, TBdsat, kA b SREURGE A, ISR, 10 mL —fr, 3t
Wt 9 BV, e R v ORI A B, ek ER k.
1.5.2.3 Pl

TP EREER, 5BV 4A0%. 50%. 60%. 70%- 80% AN 43 H i 2, BE ¥ 143 7
BEAT VRN, W P B I S, VR R, R R BRI LB AR 4
PR AR R AR 3 B SR A E B, 3 Ibh 1. 20 34 4. 5. 6 BV ARFABEATUERL, ik
GEVRML, ME Bl rh B o &, Sl Lk
1.5.3 siL TEIAIE

Fe i A T2 SR B PR AT oy B g, ME P b s S R, AT 3,
THE A
1.6 EERALFE R 55 574
1.6.1 4 50 i ) %

WA AT B LA b SE R B T8 1 mg, BT 10 mL F=I+, 70% L E
REZIEL, FE51, 0.22 um JEREIT IR % H .
1.6.2 UPLC-Q-Exactive Orbitrap MS 2 #7
1.6.2.1 i A

ik ACQUITY UPLC BEH Cis#t (2.1 mmx100 mm, 1.7 um) ; F:E 40 °C; ik
0.8 mL/min; #EFEE 0.2 uL; MBI A N 5 mM ZFREHATR, MBhH B NCKE: BhEEPm:
0~10 min, 92%—>84%A; 10~25 min, 84%—>82%A; 25~60 min, 82%—>78%A; 60~75 min,
78%A; 75—85 min, 78%—70%A; 85~100 min, 70%—>92%AM,
1.6.2.2 [ il %A

Ry 30 A 5 B P AR (HESD 5 #5SUE 45 arbs 4B/ AR & 15 arb;
WA SRR 1arb; BANE RS 320 °C; B A DI AR 350 °C; 1IEWiZ FIE 3.1 kV;
FIE L 3.1 kV; MS [0 355 70 000; MS/MS [0 #5% 17 5005 7R i
X B TR RN H#EE m/z 100~1 500,
1.6.3 ot A AT &= 5

BT RS AR, A B E Rk A E B AL HdE #E, % HMDB. PubChem Al
METLIN 45 O BB A SLBAR P, IFHEXT SR, Xof B A il 09 — 203 . — B Bm AT



FEXT 38T o[RS DA il S5 (il e i) S B O 2%, 0o 3 B 2R T R AT AR R o
1.7 R TE
JI A5 SR 25 %  SPSS B A1 GraphPad Prism6.0 #7437 /0 T AL EE, 45 B L P fE %
HE Cxxs) Tk, RUARKILECRA (#5%, P<0.05 FoRERHASHEE L.
2 555
2.1 AEAEREN S FE R IR AR
R FH AN AR 53 U1 LT 53 S S U LD ke S, 45 SRR B AR 4 g
E 70%, BT REEHTE, R 90% LB, SREETE (LE 1A . Bl
PO DR 3R S A R, B O AR SR B RH R LL 8 0 &, ORI LR
(g:mL) B, f358intass (WK 1B « ZHSIEEIRIGRRE, B0 H1E 350 in,
Horh 90 CHY 3% 2 Tt i, {H 100 °CHY, #3338 MZENE (LI 1C) o HREUR A 5 3R
SEILR PRI 30 min, EMIEHERR S, WEEMNBMLTK, B[R FE (LE 1D .
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Fig. 1 Effect of ethanol volume fraction, solid-liquid ratio, extraction temperature and extraction time on the
extraction rate of schaftoside
2.2 AERENE AT I I 45 R
IERZRE (WK 2) 5HESNEER (K3 8w, FERA4SHEK B EBEHN
BRYBAEZFERW, HNRX CNREMEHFNESRARAEZERmW. SREXT 20
HRRPWB T A BRRE (B) > ZEAERSH (4 >REGRE (C) >REES



| (D) . Wi, wERNTLZEN AB;CD,, Bl BRI E N 70%, FHREE N 1130

(g/mL) , REUREEN 90 °C, $ZEUN T8y 30 min.
R2IEXRBAREGER

Table 2 Orthogonal experimental scheme and results

e A: ORI B: BHtL C: {RHGEE D: 2 [ EES
Ethanol volume Solid-liquid ratio Extraction Extraction time  Extraction yield
ne- fraction (%) (g/mL) temperature (°C) (min) (%)
1 50 1:20 80 15 0.274+0.003
2 50 1:25 90 30 0.295+0.008
3 50 1:30 100 60 0.322+0.007
4 70 1:20 90 60 0.311£0.004
5 70 1:25 100 15 0.308+0.002
6 70 1:30 80 30 0.341+0.003
7 90 1:20 100 30 0.277+0.004
8 90 1:25 80 60 0.276+0.002
9 90 1:30 90 15 0.321+0.001
I 0.297 0.288 0.297 0.301 —
II 0.320 0.293 0.309 0.304 —
I 0.291 0.328 0.303 0.303 —
R 0.029 0.041 0.013 0.003 —
RITTEDN
Table 3 Analysis of variance
% 2 25 i e . ,
Factor Sum of squares of Degrees of freedom F value P value
deviations
Y| 0.001 38 2 81.881 58 0.012 07
B 0.002 91 2 172.355 26 0.005 77
C 0.000 22 2 12.842 11 0.072 24
%7 Error 0.000 02 2 — —
2.3 AR T Z5IE

R PRIV (LA AR R 3 47, A B AR B L 252 ORI, I SO b = ik B4 7

G, BEATA 0.349 8%, 0.350 8%F11 0.344 2%, FIIEE N 0.348 2%, RSD N 1.03%.

GERFW, ZRW L ZRREn 5, EE MR
24 HERA M T ZMK

RN T RE AR KL, AT EE T DUBNAS [F) RS B i X 22 LA Akt e () Al A A5
RIGLERER, £ D101, AB-8. ADS-17 =i igalith 5, BT 8 mlecR 4lia 7 B 2%



PR, (HYEEETE PA AL E BT KRR (LK 2A) 2485 08KY], PAXE
WIS e AR, D101, AB-8. ADS-17 =Fif fig #4038 I F 28 1L A Ak 2 i () i
MR REA A B, AR 5EIE FH AB-8 T8 1L A ik it 2 P 44

T MAEEE EREARR, b T EARROE AB-8 WHIREMTHE SR R E IS S &
 EREARDY 7BV I, R R AR, BRI 8BV I, Uit R
hEBIETEERE LT (LK 2B) o 4 REW], 7BV AR LA At 2 i 52 UK
RUR A E M i b AB-8 B8k 2R BB AIRAS, Rk, & BRI 7BV,

BT UL ERIGAIR, Oy T WIS LR Ve B IR L AR AR, AT 40% 50% 60%.
70%H1 80%IAFR 70 HUH) L BFVEWGHAT Ve, 45 RER BT, S0%AR 7 B LB BRI BCR At
[l TE 91.46% (LI 2C) o 20l 1. 24 3. 4. 5. 6 BV 50% LB e gt A7 e it
ZERERY], 2BV BRI, EMEETERER K, £ 6 BV, WBE T R R
EMEETE, RE 6 BV B 50% L BEIHG I 7 Al 28 A AT o B0 B4 1 78 0 e Bt ok, e R
& (LK 2D) .
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Fig. 2 Effect of various purification resins, sample volume, ethanol volume fraction and eluent volume on the
purification of flavonoid extracts from D. huoshanense
gi bR, A SR EBOR P A A M R T 20 UL AB-8 MRAiALATRL, B
FEBARL 7BV, el 6 BV 50% LB
2.5 BEAE L TZ360IE



KH AB-8 M RIHZE 10 mL (4% 1 em) ZHTHE, DL 70 mL B M5 & &N 85
ug/mL (8 LA b SRR BRI _ERE, T 60 mL 50% ZBEREAT SR, W0 5 e F v b 5 1
HEE, EECERS AN 94.87% 98.00%F1 97.17%, [EIRI(E Y 96.68%, RSD A
1.68%. 3 Al IR AE AV TR R AL AT R BORMN 2EAL 5 Vel i, THRE B &8, 45
RRY], ALETIRBOR T R h B IS S RN 1.12%, 4eSEN5.11%, SEiR
1 355% .

2.6 EER 5 5

AR PRI R A L 25 4 Lo A S AR Y, AT RS AT, S 3,
FEIEBTHEUF, o0 %R BRI A 34, 7B PR R b %50 s R A
304N, SN 4. DLEBRESTF CRE I RNE D S, TR ARSI A R 4
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Fig. 3 Total ion chromatograms of D. huoshanensis leaf flavonoid extracts in positive(A) and negative (B) ion

mode



£ 4 B\ A B ETEEEY UPLC-Q-Exactive Orbitrap MS 2347

Table 4 Analysis of the components in D. huoshanense leaf flavonoid extracts by UPLC-Q-Exactive Orbitrap MS

. i HIR(E SEIE R 2 N
% e WRET AR &2
IR EY) iy Theoretical Measured Error .
5 , Molecular Fragment ion Relative
(min) Compound Ion value value (x10-
No. formula (m/z) content
mode (m/z) (m/z) 6)
) ) [M-HT 625.139 9. 463.012 2. 301.980
1 4.89 Wit 2 25-3-O-MLFETF Quercetin-3-O-sophoroside C27H30017 625.141 0 625.1399 -1.8 0.13
3
[M-H] 593.150 8. 285.025 9. 284.030
2 6.25 1L 2219 -3-0-Z & T Kaempferol 3-rutinoside C27H30015 593.1512 593.1509 -0.5 51.77
4, 255.0869. 151.0040
[M+H]* 373.183 5. 358.963 9. 343.011
3 6.82 I [ & Tangeretin Ca0H2007 373.128 2 373.127 3 2.4 0.04
2. 211.111 8, 183.024 8
563.139 9. 473.236 8. 413.961
_ M-HJ
4 7.62 #E%7 1 Vicenin -1 Ca6H23014 [ ] 563.140 6 563.1399 -1.3 1. 383.014 0. 355.103 3. 2.20
312.116 6
KB EK-6-C-B-D-K Wi -8-C-B-D-H & B [M-HJ 429212 2. 399.268 8. 369.967
5 7.63 Co6H23015 579.135 5 579.134 9 -1.1 5.07
Luteolin-6-C-f-D-xyloside-8-C-f-D-glucoside 6. 339.2473
AR 22-6-C-B-D- A A B -8-C-p-D-A W £ [M-HJ" 429.213 1, 399.269 3. 369.387
6 7.7 Ca6H23015 579.1355 579.1350 -09 5.07
Luteolin-6-C-f-D-glucoside-8-C-f-D-xyloside 2
. [M-HJ 771.198 4. 609.958 5. 463.012
7 7.97 Witz & 3-0-ZE & BEF Quercetin 3-O-rutinoside C13H40021 771.198 9 771.198 4 -0.7 0.02
1. 301.010 6. 178.984 2
[M-HJ 563.140 0. 473.202 3. 443.093
8 8.7 5+ B 5T Isoschaftoside CasH2sO14 563.140 6 563.140 0 -1.1 37.51

3. 383.066 7. 353.0881
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8.86

8.88

9.13

9.35

9.39

9.7

9.76

9.79

10.02

T3 21 -6-C-f-D- i %] E-8-C-p-D- A M
Apigenin-6-C-f-D-glucoside-8-C-f-D-xyloside

FAEIER-2"-0-ABEH Isovitexin 2"-O-p-

xyloside

B 5 Schaftoside

JTH 3R -6-C-B-D- K WH-8-C-p-D-H] &l B
Apigenin-6-C-f-D-xyloside-8-C-$-D-glucoside

B 2 R I5E Neoschaftoside

H IR H HETE 4'-O-Glucosylvitexin
T3 3R -8-C-f-D- ] % W -(1—2)-p-D- i1 % BE T

Apigenin-8-C-f-D-glucoside-(1—2)-4-D-

glucoside

#EK T 2 Vicenin-2

L ZEW-3-O-Hi & B H Astragalin

C26H28014

C26H28014

C26H28014

C26H28014

C26H28014

C27H30015

C27H30015

C26H28014

C21H20011

[M-HJ

[M-H]

[M-H]

[M-HJ

[M-H]

[M-HJ

[M-HJ

[M-HJ

[M-HJ

563.140 6

563.140 6

563.140 6

563.140 6

563.140 6

593.1512

593.1512

563.140 6

447.093 3

563.140 0

563.140 0

563.1399

563.140 1

563.140 1

593.150 5

593.150 4

563.140 1

447.092 7

-1.1

-1.1

-1.3

-1.2

-1.3

545.187 0. 473.202 4. 443.622
1. 413.002 8. 383.014 1.
352.9773

563.140 0. 473.202 5. 413.003
1. 383.133 7. 312.066 6.
311.113 1

563.140 0. 503.213 5. 473.239
6. 383.013 2, 353.0875
545.259 6. 514.970 0. 504.217
5. 473.134 3, 443.192 1.
353.0872

473.238 7. 444.1455. 413.961
2. 383.983 2. 353.087 4.
311.103 1

473.095 8. 311.103 8. 293.087
6

473.237 7. 413.961 3, 341.973
2. 293.087 6

534.133 0. 503.248 8. 473.105
4. 456.930 7. 413.002 5.
383.013 2

284.990 1. 255.593 0. 227.200

7. 151.038 5
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12.01

IR Vitexin

3 -6,8-—-C-B-D-H & HE 1T Apigenin 6,8-di-
C-B-D-glucoside

JT3 % Apigenin

M 2 FF Isoquercetin

7T Rutin

YL 22 2 Violanthin

2K 7 -6-C-f-D-ME T ANE 1 -8-C-a-L-L IR B 7
B PELF Apigenin-6-C-B-D-xylopyranosyl-8-C-a-

L-arabinopyranoside
Witz -7-0-2=FWEF Quercetin-7-O-rutinoside

AR EL K -6-C-f-D-Hil EI BT -8-C-p-D-F-FLETY
Luteolin-6-C-f-D-glucoside-8-C-f-D-galactoside

C21H20010

C23H32016

Ci5H100s

C21H20012

C27H30016

C27H30014

CasH26013

C27H30016

C27H30016

[M+H]"

[M-H]

[M+H]*

[M-HJ

[M-H]

[M-HJ

433.1129

623.161 8

271.060 1

463.088 2

609.146 1

577.156 3

533.130 1

609.146 1

609.146 1

433.113 4

623.160 5

271.060 3

463.087 8

609.145 3

577.155 4

533.1295

609.145 3

609.145 0

1.1

0.7

-1.3

-1.5

-1.1

-1.3

-1.8

433.113 4, 415.1029. 397.092
8. 367.080 7. 313.070 2.
283.060 2

575.140 9. 533.129 6. 503.176
3. 473.101 9. 413.961 5.
383.013 7. 352.9452

271.060 3. 225.076 2. 153.054
9. 119.0193

463.087 8. 301.031 0. 300.025
4. 271.020 6. 243.966 7.
227.128 3

463.087 8. 343.2122. 301.031
0. 300.025 4. 271.020 6+
179.070 2

533.129 6. 503.249 2. 457.986
3. 383.014 2. 353.588 2.
191.106 4

413.086 1. 383.0559. 353.821
7

609.144 9. 463.087 7. 301.009
9. 300.026 3. 271.022 2
489.200 3. 429.121 4. 399.129
4. 369.967 5

1.34

0.08

0.03

39.93

1.99

61.13

54.38

2.03

2.03
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27

28

29

30

31

32

33

12.26

12.82

13.47

20.62

22.03

32.16

38.29

T3 21 -6-C-a-L-Bl i AF B -8-C-f-D- KB
Apigenin-6-C-a-L-arabinopyranosyl-8-C-f-D-

xyloside
#EK T 3 Vicenin-3

K FHK-6,8-—-C-a-L-MLHH Apigenin-6,8-di-C-

a-L-pyranosin

30T Isovitexin

KE # & Daidzein

7 & Naringenin

4% 77 Z Genistein

Ca5H26013

C26H28014

CasH26013

C21H20010

Ci5sH1004

Ci15H120s

Ci5H1005

[M-H]

[M-HJ

533.130 1

563.140 6

533.130 1

431.098 4

253.050 6

271.061 2

269.045 5

533.1295

563.140 1

533.1293

431.098 0

253.050 4

271.060 9

269.045 4

-1.1

-1.4

-1.1

473.238 1. 443.1929. 383.014
2. 353.5890

563.140 1. 473.108 6. 443.076
7. 383.546 1. 353.123 8
516.084 2. 473.238 2. 443.191
3

431.098 0. 387.0259. 341.973
2. 311.945 6. 283.264 6

253.050 4. 224.022 4

271.061 2. 151.038 8. 119.083
3. 107.158 4

269.212 5, 254.131 3, 225.023
6. 151.038 7. 107.1689

24.23

19.38

23.07

0.31

0.02

0.02

0.02

Vi RN DL S P A AR5 R e AR EE AR < 100

Note: Relative content was calculated as the ratio of the response value of each compound to the response value of schaftoside x100.
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Bl A AR Y, REEE, BRREBREEALZE, HEEFEEN
THAED . BA S A RERHEER, ST IR s EEER R BOK 2 B
WM5E, PR AT 70 R F VRO £ 5 00 i SR O b B b I S B 7 2, PR LA b S
P AR . R RERIRLZ, RIS RN EMIETRER 03482%, &S TH
N 24k 55 M\ 22 R L A ARt 2R SR BT A3 0.012 2~0.086 6 mg/g BB & &6, %45 L FIRIE
%, BlARM P EMBETSRERESTE. & AB-8 KILWRALE, =g Rk
N 0%, B TRRMEN LA RE, R ZAN T ZANE T, &M T
I3 I ) 264K

B LA R 2R R 4lidk J5 . SR ] UPLC-Q-Exactive Orbitrap MS 43 #7468 71 H 25 i 254
JBi 33> 5 O HRIE A AR AH SR A A 2 B BEAT EERFU10Y, R B R 3R -3-O- B
5,6,7.8,4- T HVEFE B . (L ZEMH-3-0-SF M ARRAEHEE . WL R 3-0-EFRH .
RIBHR-6-C-p-D-H G -8-C-p-D-FHNEL . 4R T 1. 4R 7 2. FAHMR-2"-0-KHE

v HERT 3. KRB R-6-C-f-D-KHEF-8-C-p-D-H B HEH . FF3 K -6-C-a-L-Bil HrAF19E-8-
C-B-D-KHEFF . 3 3 -6-C-B-D-ME W AW 5 -8-C-a-L-ME W AT AP A+ 1L 25 13-3-O- % 4 #f
H R ER-8-C-p-D-F & - (152) -p-D-HEHEF . AR ZK-6-C-p-D- 7 ) K F-8-C-f-
D-RBEL . Frogemc-8-0- & M. BY 2R, WER-T-0-=FWEE . 4.5,7- =5 mH .
WK 3-p-D- & BET . FAHIAE . KEWRER. 4.5, 7- =R 0I5 24 Mea Sk
TEAFAE T Ho At A A ity b epr 100, HUORE T ORBIE SEAFAE T8 Ll ik o o a8 A 0 5 By
B, AWFEE OB MRS . R 22K 3R -6-C-f-D- Mt W A HE-8-C-a-L- Mt W ] 41
R AL 2R -3-0- = A RO AE Lo e SR 0 2R 7y, T J B 25 S T TR W B e A
fiph et B 3 22 DA 3R 5 -6,8- —-C-B-D-ML IR B W1 . T 38 3K -6-C-p-D- AN -8-C-p-D-ML I ]
BN FEGET. BT, AR ER-6-C--D-MLIEH & i -8-C-p-D-AFET . Frk &-6-
C-B-D-K¥E-8-C-a-L-BT R A REF « K % -6,8- —-C-a-L-ML T R HEFF . 72K %K -6-C-o-L-
BT RLAE B -8-C-B-D-ARBEH Ay F07, P FE AR A B Z R . 249 RRYE LA
AT BEA X ) T8k B A bt BT AE A R DD AR S 2 BRAE D o AW ST D9t — 20 O REE LU A figit:
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