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g TEmE Fkat BEsM THET BEXH
(RSP EZREIR BB R 0E , F210029)  CCOPIEZRAHEZIERE, 1 211198)

#OE R WM @S-« AT i ] T E% BE A ( High-performance liquid chromatography time-of-flight mass
spectrometry , LC-TOF-MS ) 431735 %% 5. ¥ i ( Total flavones of Abelmoschus manihot L. Medic, TFA) $£H4) , R4
FLIES R THUR 89 LC-TOF-MS 3 Hr i . AR BB 5 3 I8 ( Mass defect filter, MDF ) 2 AR 42 U5tk B4l
TP BT IR ZE AR JCAFE B T, i TOF-MS K58 70 7RV R 4 25 T 1 T R 4 U 12880 AR ST R U i 1
KA HE MG I AT REIR A [F— M AW U T3 F AR R B ARIEA DT 2 A5 55 00 1L PR
BN AL G A DRSS FEXT | SCHRAC T | Ko 2 1% R 45 T BUW B e 52 89 H AR AL 3 40 4 B 28 1 F 7 2
TG AR AT R s GRS . BN TFA i It w0 SE 1 49 ML &1, S s RER
B, TFA rh BRI E Y ITE I BB MR RE A . WAk . T IBEAL | 0 Tk Al A0 R 4 A 1 1 1 45 T A S
ABEE A8 T B SR A R A TR AT A A T AN B R R R B | TR AT R SR 2 W Y A
Z:7% ; [ALER I LC-TOF-MS 43#T45 & MDF FOARE—Fhid T T i 24405 10 10 R GE ik Ir ik

REIE HEIE, W AR OGE - AT R BRE ; BiE T B R R S5
1 5| 5

F 2k P A 25 A0 N AR R Rk 28 B A ) B %) 2% ( Abelmoschus manihot L. Medic) W46, 7E (GG A
B A ARAR B ) s A O A R R, A B BRI AT R I, T i EE 2 DRk,
TR SR I BRI S B SR AR I R T 2 R IR )T R TR AR B R DR
IREBIRINIEIT TR Y] B2 e R BGRB8 140 o 2 38 e 8 I o 2 25 6 1 R A
F R R ROE LA Y

AT T AR R SR T R B A2 S A S A A B, R P B R 2GR SRR | B B R R G ) R
JoH RN A P B R 4R R B, VROAH €3 AT I [R] BT 5 356 ( Liquid chromatography-time-of-flight mass
spectrometry , LC-TOF-MS ) $E AR G5 & T AR €435 51 850 10 0 23 B8 1 ST i 43 R | 1 o B0 hs i i K R
771, B E TR 2 2 2 A2 U I R G AT EUR  LC-TOF-MS J3 M1 x = 52 44 2 e 5T
B AT SRR X TR B R AR KPR, ARk, B Bt U ( Mass defect filtering, MDF ) ££ R
VEN AL TOF-MS %5 55 20 H B B 1B ik B UE W R 3 38 A T v 24 002 18 4 14 2 AT,
SO X A (G | SRR ) A L Y A TET R R P 1O S — T, 4% R UE R A Ak
B RS WA v 254027 1 R 25 R S S AL T AR, I AB Sciex Hl Agilent S5 A% 23 Rl I G
JEHER T S AAR B ) 25 o BT B 5 1T PubChem | ChemSpider 2 JFJ5UECHE L £E A B = 5 Al
SR, S BRI 455 AR S X R SRR AT, AT LIOSH I BT A A Hh 2 A 2 o3
TEBEMmAT A E, T, ARUFSE i o3 8525 BB R ( Total flavones of Abelmoschus manihot ,
TFA) $2 B AT LC-TOF-MS HHioR 4 5 i J5 AR SCHR AR T8 27 7 7 ik o 2% 3 i 25 1k 5 9 1) MDF
T AT AR LC-TOF-MS 43 B8t vh (19 5 B 26 A6 S AR OGBS 1 ARG 456 b1 7 i AP TE , RS0
VEAfIN TFA TP AAAE R BT A Y s 5, S5 hn i i L SOHURRAE B3 F A b7 . AB Sciex 12 55 43 B¢
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FEEBCE | PubChem %5 8 4 BCHR P | 6 0505 7 A5 2 M5 ol A B, D) 4 T G 95
T S B B A R R L

2 SIS ESY

2.1 UFE5EEH

LC( 3 Agilent 23 7)) -Triple TOF™ 5600 ¥ AH 233 - B3 B AL (36 AB A +)) , Bl PeakView
versionl . 2 FCHE AL BRERAF BT A S AL HE TR I R 48 (CDS) 5 CPA225D Hi K °F- ({8 [F Sartorius 23 A )
Thermo Sorvall Legend Micro 17R &0 1 ( 3 [E Thermo 23 F]) 3 WH2 FUAY e i 1R A 4L ( 177 v 43 B A%
2817 5 Millipore Milli-Q Advantage A10 #4E7K 248 ( Milli-Q A A]) o

H RN i (HPLC 9%, 78] Merck A H]) 3 R, HRRER (BT 9L, Bt Fluka-Sigma-Aldrich 23 F) 5
TOF-MS iF 8 T-JHi% W (3£ AB Sciex 23 H)) , #5 4460131 ; TOF-MS i B T (3£ E AB Sciex 2%
H]) it 44601345 fb2E Xt B AL 8 A4S 400 T (Rutin, #it5 B20771, BRI AR A BRA
Al) . & 228617 (Hyperoside, #it 5 B20631, g JE A=Y R £ A R 2 |l ) | #f % 7 (Gossypin, it 5
B29264 , RN AEYIRHA RA T ) | AR B3R -8-0-B-D-HiZ HERERR ( Gossypetin-8-0-B-D-glucuronide , 41t
5 ZES-1364S, ¥ [E EXTRASYNTHESE 2% d] ). # K % ( Gossypetin, fit %5 ZES-1176, ¥ [
EXTRASYNTHESE A #)) ; ## % ( Myricetin, it 5 B21458, i iEM YR A R A E) . FHil e &£
(Isoquercitrin ,@ﬁféﬁﬁ@%ﬂr&ﬁ BEQ\\E]) N V&S ( Quercetin L Att 13072505 ’ W 19 BT 2 R AR R
FABRAA) .

TFA $REU) T 2GR . BB ZGH 5L 60% L BE IR, B4R B0 R ke 45 , 15 2R 5 B 1K)
IKEEHG ;T e K KSR 2R TR AR, W 2R T 5 U, 7F BE 28 AN B0 e 46 , -5 B 54 1
e AR AR TRA $2HCH) , HAS 1 DS R R T1>60%

2.2 XBHE
2.2.1 FHRAE  EMFKETFA $2HU 20 mg, ¥ T 10 mL 70% W EET, $IAERE, Bl mL B
B 10 1%, WHEIRAT, 76 4°CLL 12000 g B0 5 min, BUS pL _EIEWRIEREHT

WERFRIL 8 X IR Tl i, DA B0 A O A R 2800 2, S RA, RIS IR A AR, IRE
FRUEIR T P A AL S AR FE 290 100 ng/mL, BUS pl _EFRIERE T
2.2.2 BE-RIEEMH  AgilentPoroshell 120 SB-C18 4% 41 (100 mmx3.0 mm, 2.7 pum); Agilent
Poroshell 120 SB-C18 A (5 mm x3.0 mm, 2.7 um) ; WishAH A 7K +5 mmol/L FFEREZ+0. 1% iR +
0.1% B, WM B HZ MK (9:1, V/V) +5 mmol/L H R % +0. 1% W /R, b B ¥ I 2 )%
0~0.5 min, 5% B; 0.5 ~12 min, 5% ~100% B; 12 ~16 min, 100% B; 16 ~16.1 min,100% ~5% B;
16.1 ~22 min, 5% B, Ji# K 300 ul/min, K 35°C, #HFEAARFLS ul, #EHEEREE N 8C,

HLIBE 25 B 1 U LA IE £ 2 1A R R 8, TOF-MS Hfi X BB E T . o F R
m/z 100 ~ 1000, FFEFE 0. 250015 s; B F LR (TEM) : 550°C; 546 (GS1): 60 psi (1 psi=
6.895 kPa) ; HEHAIFT (GS2) : 60 psi; AT (CUR): 35 psi; ZEFEHJE(DP); 80 V; flffEfE &
(CE): 10 eV; IE 1 B 7 #i T Wt %5 B JE (ISVF) 43 9 & 5500 V i1 4500 V, K JH 15 B CBE R 4
(Information dependent acquisition, IDA) . g1k 89 88 &5 ¥ 5 F1B% ( Dynamic background subtraction,
DBS) il R A RECR R R . 2209 IDA Feebrifi an T . {5 59 KT 500 cps, 4 Da LAPIHERR
N2, 43 FEiR25 50 mDa, MR TN 8 MEkE 7, FEFHEMAENSEENT . 4>
TG m/z 50 ~ m/z1000, ZFEE 0. 100006 s; CE: (35+15) eV; HE FES%(R TOF-MS 9
HRE, SR AB 2 R TRIE AL 3 2240 (CDS) X437 B vEAf B UE AT F Shic i, i AB 28 /) 1 44
Analyst® TF 1.6.2 software %l ESERAE FE R R 5 .

2.2.3 EHEFEMENLESYH MDF fFEERE w06, RSk 4 ~ 9 | BB R B ER LAY
BT B PR E | 38 1o Peak View 44 ( AB Sciex 23 A, Version 1.2) i Mass Calculator HIRETT 15 2%
&I T R WS F B F (IEE PR TR [M+H]" . [M+Na] " fI[ M+NH, ], & FHERTH
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[M-H] ", [ M+HNO,-H] ", [ M+HCI-H] F1[ M+HCOOH-H | ) A 43 T A o E I e 1,
F 1 TR TFA BRI TR S W0 R i 5 B e 2 7k SR S0

Table 1 Parameters of mass defect filtering (MDF) and formula finder for screening of flavone compounds

SCHRAE -1 Y 22 H L A4 i e

Flavone compounds from literature Filtering setting
L CS (m/z) REME (m/z)
Parameters Fefi NG, Error Bl B
Max. Min. Max. Min.
JE 1E Pos. 725.0962 287.0550 10 735.0962 277.0550
m/z (Da) 1 Neg. 748.1203 285.0405 10 758.1203 275.0405
i Ei! 1E Pos. 202. 8600 —4.36 10 212. 8600 0
Mass defect (mDa) i Neg. 166. 1400 0.79 10 176. 1400 0
I F#H Carbon number 28 15 2 30 13
AR FHH Hydrogen number 30 10 4 34 6
ARTFECH Oxygen number 20 6 2 22
AN FIE Double bond equivalents 15 8 1 16

FEMCEERT b, 5] AGE G/ R 25 1R0E G id i3 F it F BT i 5 B B, X LC-TOF-MS Ji i £ 45 2F
A7 B2 A SR E 55 719 MDF 33 3€ ., 381t PeakView Y IDA Explorer ZIfiE A MDF 138 5 A8 2
AR IR T, AR R B TR S SR T R4 38R 12000 cps (IF B
) 17000 cps( H1EFHEL) .

FIF PeakView [ Formula Finder DJREXT %L U5 H AR B F 9 c £ AL T B, Hop | ik & S8R
THE FUNEAT B S N3k 1 s, i i imo K R iFiR 2 107, IEE TR AL S e 7+
0~11; MEFRUFAE, 8ETFO0~11,

K XIC Manager Dy REFEHUGE T 5 19 H bR e 1, DAOR 50 IR S8 3 v, i ) L E o 08 B4 1 ] 5 AR
i U8 B3 BsF [B] R TOF-MS SRS B 4 F B L VS LR, A 9008 A —AME & 2 A FERE 7 5 F (a0
ERTERATNTH[M+H] [M+Na]* [M+K]*, [M+NH, ", kA FHEXNTFTH [ M-H] ",
[M+HCI-H]~, [M+HCOOH-H ]~ [ M+HNO,-H ] 4%) il 2D E 18 F AN ML &
YIWAFAE . TRIB R XIC $2H, BA 8 4k & P00 #h 78 5 W) o S A 4k

AR LEXT | SCHRFRE F1 PubChem S5F4HE PEAS 2R , i BT IDA Explorer $2ALAY 25115 8., X i
AR B0 AR G oL e

3 ARSI

3.1 UEMHIESENHE

Jo e 5 4R 43 0 1B 10 BT 0 150 KA Sy & A SCBR IR 19 B 25 R 2R AL A . TR CCHR[4 ~ 9]
HOARSCAR BT, RN B ZE ARG BT 26 A B Wy L v e 3 32 DAY 73720, A5 B Peakview FREAY
Mass calculator FEE TR AF 32 N TR K FUES T INEE FAFBESE FHREETF [ M+H]
[M+NH, | #MI[ M+Na]* & E 7N [M-H] ", [M+HCOOH-H] | [ M+HNO,-H] FI[ M+HCI-H ]~
FRRE B 70 Jo o, R LR I 1) B 28 SRS A B N G B R P . HE by N8 8 10 B 4R R AR T A
WS R SCHRARGE >, B P TP T A LA IE AU PR R TR, R, AT
B S AR R B 1 e R ABL RN SR /M, TR Rl b 51 AGE S 1Y AR 8 22 , BDAT 45 B AW 5 o BT 150 E (1)
MDF 1 Formula finder FYFHSCSE0( 3% 1) . MDF 3ERT /5 TFA $REUY) B T 635 K (TIC) B9 X He an
Bl 1 fr7s 22 MDF s 38J5 (9 TIC B2 I-F-A2, i s M2 A & Myxt i 9 @i s A ) 1o, B I,
JUSR S5t 5 0 9 T VO Y A 09455 18 - S8 WA Sy e RIS AR DG 2 1Rl 1t ok, R ATk — 2B o T A
WgEissE T R e AE = A4 8 1 LSS 3R EEAE 12000 cps (1E B L) 3K 7000 cps (6775 F#5X) i I
R B TR AH DG 15 1, AR Hh R BRER Y oA & B s i SR AL A1 . EBIUE HARME G Y5 | il ad SR
H bR & PRSI0 7 (g 18 (XIC) |, Bk AL S Y RAEAE s RN AR XIC g i A 58 1 — 28
F R BT 5 BB ( B 12000 cps 1% 7000 cps) A [R] 43S A4
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1 RN 200 pg/mL FR) B2 G0 TS B 1) A o 8 1 1 1)

(A) IEBFREUF R IR TIC; (B) IEBFRIT 2 B2 i =5 B ok B8 7 kU 4 TIC; (C) s FREU T ARl
UEIY TIC; (D) 5B F RN 2 B 28 7 =5 Pl ol i 5 vk i ad 19 TIC

Fig.1 Total ion chromatograms ( TICs) of total flavones of Abelmoschus manihot ( TFA) extraction with the
concentration of 200 pg/mL by liquid chromatography-mass spectrometry

(A) Unfiltered TIC by MDF in positive ion mode; (B) TIC of TFA filtered by MDF in positive ion mode; ( C) Unfiltered TIC
by MDF in negative ion mode; (D) TIC of TFA filtered by MDF in negative ion mode

3.2 THiELER

M TFA Hr LG 49 FPEg R b &9 (UL 7 WOSCE SO B3R S1) |, AN B 28 e B A7 AE
2 AL BT BT, HE— BRI T S A R AT S AR S T B T I A A B
UK. [M=-H] (49 ) >[ M+H]* (41 ¥X) >[ M+HNO,-H] (37 X)) >[ M+Na]*(27 ¥X)>[ M+HCI-H ]~
(21 %) >[ M+HCOOH-H ] (13 ¥%) ; Hrh fL&% €5, Cl1, €26, C47 ., C48 Fl C49 MR I8 E L&Y
9 M=H |19 XIC 3% #b 72 19 32 B 85 i fH /N T 7000 cps M BB S W, o T A L& #snl 7= 4z
[M-H] A5 T A LGP 7 s B A5 2., AR R B W AR X & (5 2,
3.3 HEHEYHEE

BZEA G W i 25 8 T EARYE AR v BT LU X | A E Y T B i B B AR AR 12 T S L X
AB sciexH 24 1= 40 B TS B RS R L LA Yo RS C A 0 R 28 A A W R B R, DA K
PubChem 25 W 28 50040 2 (O HE RV HC . A T 46 o 28 18 MO MERA I, T R 2SI A tb S P B S8 e $ i 52 7
[FIFER LC-MS )M 5 R 430 T 8 Bl 25 b UL 19 8 W S bR o i, 38 0 O B4 5 8] T TOF-MS J% TOF-
MS/MS K35 HxT, & BB ATHE TFA BRI 3T 48 Sy 32 B2 LA iy o ik e i gl A A5 2], 43314 Rutin
(C14) | Hyperoside ( C17) , Gossypin ( C18) . Gossypetin-8-0-B-D-glucuronide ( C25) . Gossypetin ( C30)
Myricetin( C33) . Isoquercitrin( C35) Fl Quercetin( C43) , Kl 2 fi/nh 3 Ff ook &9 €43, €33 F1 C30
FEIR B AR EV WO 250 S ORI — 2% TOF-MS Fiik R, ik 8 Fiib &%, d5 e 3 Frifscib 90
BB R B AR A TN AT 41 FhETRE LS ARt S % I TR ESLEY
() F BT BN E 45 R UL MOCS SCREE B3 825 S B W ml e m Ak 4501 W+ U s
SHHE BB ST, ARSI K F (Gossypetin) 54044 45 5 5l UH i 2ok A8 4y B3], 17 A 24 4 5 LI RN
AT .

UNIEL 2C ~2F Bz, Zebmifis i FE X o] 260 A B2 2 (C30) Fig 2R (€33 ) B o — 4 IRl 43 Skg A, 24 ] 7
HERFIEYERE B F m/z 317 Fl— RBNILFE ) F 31, Wm/z2299 , 271, 245, 227, 195, 179, 167 151,
139, 137, 111 F1 109 % AHWE = A F BT FEEIH B AR, M2, MR Z 074w F W
m/z299 245 227,195, 167, 139 Fl 111, MikpAg 2 W a] 7 A & R0 m/z 179 | 151, 137 #1109 ; X L&
T B FRAEME A A B T LA & M B AL A W I S5 8 X oy e 52 . L C25 Al s min &8+
Flm/z 317 T B TR IR AL SR LA m/z 317 A0S RO B BT 5 1 v R A 2R 51
IR R T E TR, R C25 AR R A E A PR AT, 8 AR S LE X, C25 WA K
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S 100 S 1001 !

p A 151.0027 301.0348 % B 151.0033

Q b

5 50k 178.9974 2 50k

= wﬁ(z)%.lmgq 121.0287 T asoa . < 63.0336 013§21,0295 | 1789987 2010347

5 0eli830138] | | TP 273.0304 . Z 00 183.0145) | ) | 273.0400 .
50 100 150 200 250 300 350 = 50 100 150 200 250 300 350

R m/z m/z

IS - <100

e 1rc 51,0028 317.0299 &1 151.0033

g 137.0240 | 178 9977 g 137.0037 | 178.9982 317.0295

5 50 | - £ 50+ o !

. 83.0145 109 0204 = 1070128

z 650045 | ‘ 192.0061 2710240 S Jesooss | L 271.0222

2 oal2® | 1. ! e | 2 ooe i surse I B e |
50 100 150 200 250 300 350 < 50 100 150 200 250 300 350

m/z m/z

100 \ =1 139.0030

s E 139003126 e 301.0291 “\\; 001 F oo 317.0294

S B 2 .

€ 20 D 077“ L194‘-9926 2450456 29920 ER 1110081 J I8 14242710236 2990182

! =1 . A |

5 Al J|h_ ot .L.JLJJ.LL L b l | 20 QJL ; JJL: o b l |

%0 100 150 200 250 300 350 < 50 100 150 200 250 300 350
m/z m/z

K2 fEFEsC TG iR % (C43,A B) | % (C33,C.D) FIff R % (C30,E . F) fEIR &4

HEAF (100 ng/mL, A (C E) FHZIBIFE A (200 pg/mL, B.D F) H i — g5 ]
Fig.2 Mass spectra of quercetin (C43, A,B), myricetin (C33, C,D) and gossypetin (€30, E,F) in
mixture standards (100 ng/mL, A, C, E) and total flavones extraction (200 pg/mL, B, D, F) under
negative ion mode
Gossypetin-8-0-B-D-glucuronide , #F— LU0l | IR FFAE T2 F /3 A 7RSS 1 % 8 Th I B ZAEH
U, C1, €3, CI8 FIB A BRI AR K R B A B 1, 275 PubChem £ , W1 A0 K L2540 73
N Gossypetin 3-glucoside , Gossypetin 3 -glucoside Fl Gossypin, H:H1, C18 AJ 3@ i A5 v i Ho X it — 25
Wik WL S SRR C7 Wl F ol = A B B m/z 179 m/z 151 S5 R AE 8 1 4 & 32 0 J& ok
Myricetin 3-glucoside, C38 1] P2 A4 f 2 ERKHIE T2 74040, RS 7 T2 4278 €38 5 C25 Mtk Z
—A CH, , 3% 138 R -T-0-F R M TR PR AR5 M SR Ak B 0, 400 26 0 52 A B2 T 1 R S Ab 7
KA TER EINEREFR FL 1Y) 8 o, R L, B C38 UHJE A Gossypetin 8-O-methylglucuronide, [R]FEHE, C34 . C40
I CA5 J—2H IR 53 SR A, BRI O3 1 A B T R AR B4 €38 Z— W (CH,) , HAA
B 2R BOARAIE 8 120 A, e F R g WU Ak €25, iE— 2D Xl H T B i LUK B, C34 7
BEBS T m/z 521 R B R o0 71 7 [RR W A R 8 5, S WS FRBR A2 TR AL | TRt |
C45 A=A m/z 331 FBF, SEEB T m/z 521 M2% m/z 190, 42755 F 3G 1k 7 25 M 1 1% 7k Ok
(m/z 176+14) [ F7 1E; C40 W] 724 m/z 503 Fl 461 Y F 85 F, W & M1 2% — 4 L WE 3 (m/z 42,
CH,CH,0) ,$&/R ORI AAAE . AR LA B0 A, 278 C e 28 vh B 2R AL & W i BE A 7 5, €34
C40 F1 C45 41 5| 9% 4 2L 0 % A Gossypetin 8-dimethylglucuronide ., Gossypetin 3-acetylglucoside I
4’-methylgossypetin 8-methylglucuronide,
C20 Al 038 EUMIARAE T B5 F, 1 m/z 507 . m/z 317 %5 2R Hgh#g b BAT €38 RF4%, €20
5 €38 BEETAHZEPIAS CH,0, H €20 T2 B ) [ M-H,0~H ] "B T m/z 549, Ja bt , 9IS HERH 451
o C38 TEMEAE Fng B B €20 2 C25 (TN =BEhe , H BARAS  45 40 A Rrft— IR ARG
C8 ., C16 B TR m/z 162 (RN ) , IR m/z 479 (BB 1) A m/z 317 (HIGH ),
A m/z 299 Fl m/z 271 S5AR B ZRAE T 25 1, SRR HOX oA e R ny 0 . 28T Cle B
FE UL, BT AR /N AT OCHE 5 T C8 WILEAT m/z 595, m/z 478 ST AH G T
B7 B uER B T 0; 454 PubChem B8 18 R FF C8 A Cl6 23 5wIE )8 Ky Gossypetin-3 , 8-
O-diglucoside Fll Gossypetin 3-sophoroside, 2l M, C11, C19, C21 43 5l ¥ 2F % % & Gossypetin
8-glucuronide 3-glucoside ., Gossypetin-8-0-glucosyl-( 1->2 ) -glucuronide F1 Gossypetin 8-methylglucuronide
3-glucoside,

Zi b, A 17 RIS W e Jm sl A B A e, e, LA R 25 vl Bz
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% (Quercetin) KALGY) |5 FH B A E0 5P LA SCH B AL H RO S8 o B 3 D L RO 34
5H S3.3.1~83.3.3,
3.4 THRIRETEERSN

R 3R 07 16 i 285 SR | LA B 3R RO B2 R T W A 50, X TRA Hp 2 288 1 43 7T e v M
BN R AT IR G 45 (H T ROCR SR 5 BB S1) o SRR W] MR W4k . Btk . &
1. INERAL , A MERERR AL | HHMPERILIE 7 FhEEAL RN 25 T B T 2R A5 W 0 A i, e DOl 2
et R U, T2 R, BRIk S R DA TG A s VR A B 1 PRIk, 390 s A 7T B2 o L
MG 5 TRIIS T e 28 R e 32 AR 22 — S 5 BRIt X P =2 ], DA R LAAZ i 3 B Y 22
Tk & W R 518 7] e & A A B AL

XAk & [ M—H |~ B4 B 7] T, Gossypetin 8-0-methylglucuronide ( C38 ) I = Fe okt , (H AL &
P LU B B35 R R DA PP AR DB B RIS Wi A €27, €28, €2, €31 M1 C7 45, TEJm %k
R B 22 AR B DA B R PSS, TR B IR T X e AL S W YA OGS+ o b B

4 Fit

i LC-TOF-MS £ ARI-45G MDF J5i % TRA R e 28 sl 70 2547 R G A 20 S5 e | Hiii e 4
49 RIS IFIA N TR | AR IR Ak . P SR A AT R Ak A W U A A Ak
AR W KM BTN S B RS A 2 A AR R T4 T P 3 2 A 54 R0 S e B 2 e R
S A EEMN S E L, W, AR A 3R, LC-TOF-MS £ AR %54 MDF Jrikal HF 24465
FRUR R B Al A B R G AT
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Systematic Screening and Assignment of Flavones in Total Flavones
of Abelmoschus Manihot Based on High-performance Liquid
Chromatography Time-of-Flight Mass Spectrometry
Analysis and Mass Defect Filter

GAO Xin', WAN Yao-Yao', LI Chang-Yin*', DUAN Xu-Bin', DING Xuan-Sheng **, JU Wen-Zheng'
'( Department of Clinical Pharmacology, Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing 210029, China)
*(School of Pharmacy, China Pharmaceutical University, Nanjing 211198, China)

Abstract High-performance liquid chromatography time-of-flight mass spectrometry ( HPLC-TOF-MS) was
employed to analyze the extract of total flavones of Abelmoschus manihot L. Medic (TFA) in both positive and
negative ion mode. The raw LC-MS data were filtered by a well-established mass defect filter (MDF') approach
to screen the flavone-related ions, and then, each screened ion was assigned by TOF-MS accurate mass
measurement to certain elemental composition and ion type. Next, the co-eluted ions from one single
compound were attempted to be combined, and the presence of each compound was confirmed by at least two
quasi-molecular ions. Aided by authentic standards comparison and searching literature and databases, the
targeted compounds were tentatively identified or assigned according to their parent and fragment ions.
Finally, 49 flavones were screened and tentatively identified or assigned from the TFA extract. The results
showed that, glycosylation, methylation, formylation, acetylation and glucuronidation were considered to be
the major conversion involved in the formation of the TFA flavones. The current study not only provided the
sufficient chemical substance for further studies of TFA, such as quality control and pharmacological activity,
but also demonstrated the potential of the combination of LC-TOF-MS and MDF for systematically screening the
constituents of herbal medicines.

Keywords Abelmoschus manihot L. Medic; Flavones; High performance liquid chromatography time-of-flight

mass spectrometry ; Mass defect filter; Systematic compound screening; Compound identification
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