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Qualitative and quantitative analysis of components of Radix Polygalae in

herbal pair of Radix Polygalae and Rhizoma Acori Tatarinowii

LYU Guangyun"?, WANG Shuangshuang"?, HANG Taijun"*, SONG Min"*"
! Department of Pharmaceutical Analysis;> MOE Key Laboratory of Drug Quality Control and Pharmacovigilance, China Pharmaceuti-
cal Unwversity, Nanjing 210009, China

Abstract The purpose of this research was to explore the differences of the components of Radix Polygalae in
herbal pair of Radix Polygalae and Rhizoma Acori Tatarinowii. An HPLC-Q-TOF-MS/MS method and an HPLC-
UV method were established for the identification and determination of the components of Radix Polygalae,
respectively. HPLC separation was carried out on a Cg column(250 mm x4.6 mm,5 pm) with linear gradient
elution using a mobile phase consisting of acetonitrile and 0. 1% formic acid aqueous solution. Mass spectrometry
with ESI source was performed in the positive ion mode to scan MS data including total ion chromatograms and
ion peaks of Radix Polygalae. Eight components including 3, 4, 5-trimethoxycinnamic acid, p-methoxycinnamic
acid, tenuifolin, sibiricose A5, polygalaxanthone IlI, tenuifoliside B, 3, 6'-disinapoly sucrose, and tenuifoliside A
were identified according to the reference substance retention time, MS data and literatures. There was no signifi-
cant variation found in the contents of eight chemical constituents of Radix Polygalae. The qualification and quan-
titation study of the components in herbal pair of Radix Polygalae and Rhizoma Acori Tatarinowii provide the
methodological basis for compatibility mechanism exploration in vivo.

Key words HPLC-Q-TOF-MS/MS; HPLC-UV; herbal pair; Radix Polygalae; Rhizoma Acori Tatarinowii; com-

patibility; components
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FE R ZAEAMREE G LA G 2T 5 1, DL 5 e
F (tenuifolin ) 7T 7 Ml ( polygalaxanthone III) #1 3,
6'- I TR AL FEHE (3,6 -disinapoly sucrose ) 43 H/E
SRR SIS R R TR 2 Y AR A, IR
RO B R X I 3 A AL 2 ) HEA T
S3AT AR - B BCR AT S A2 L A2 Ak
AR HE SIS AR , D4 1A N LA IR 58 45
it

1 # #

L1 KA fiX 2%

Xof B A e A R T (445 111849-201504,,
L5 95. 6% ) i 2 Ml I (L5 111850-201504,
47 95. 5% ) (PRS2 S AEBFFERE ) 5 % BR
3,6'- % 1 W AR R (45 POSF6SL, 4fi i =
98% , BRI AEYIBHA PR A s 250 7 (4t
5151020, P LI PY ) A7 B (IS5 151029, 77 4l
WL B0 B R 5t R SN B, 28 5 ) Dy d
% (Radix Polygalae ) F1f7 E 7 ( Rhizoma Acori Ta-
tarinowii ) , BP0y i 5 4 3 50, & s SE (A%
afi, S [ Tedia 23] 3 HoAth 150 X Oy i B 0 M 4k
SEEG K N B 281K
1.2 B %

1260 Infinity 3% AH f6,1i%-6520 Accurate-Mass (-
TOF LC/MS Brif{% ( & H ZHERRHH A F) 5 1C-

2010C,y, R 8RR (5 A ( H AR B HEL W) 5 BS21S
R R (EEEZ A
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2.1 Hmam
2,11 BhXsmk e s & KERBLTEN KL
1 g, B HIEHEIE S, K2 A 70% HEE 50 mlL,
PR B, M AL 1 h, 0¥, AR e B &=,
T0% WIREAN R 002K Y o 5, $250, UB, HUZR UB ML,
RPASHE il A W 1 5 0 2% i ISR B 25 mL, &[5
B, 25T, BRI N 10% S A AL BN 50 mL,
PR K 2 b, i, LR IR pH 4 ~ 5,
TRASFN IE T R FE AR B 3 I, B3R 50 mL, 55
TE TS, Tl 790 28, B v o Y PR (o i
A% 25 mL b, I EE R ZI R, AT Bt
I ug L, B s 1

Fie BRIy gl g A B A IS AL -
(L D) s .
2.1.2 TSR & KR FREGE SR
3,6"- ST T IS TR HE A i, i R o A 2
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0.1 mg AYIR AV, RIAS X RS VR0 T 5 4 25 FR B
S P37 7 T Rt P B A
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2.2.1 &EEMH 1( S ERRER | o2t B3
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Figure 1 MS total ion chromatogram of test solution | (A) and test
solution II (B) of Radix Ploygalae in the positive ion mode

1 :Sibiricose A5 ;2 :Polygalaxanthone III ;3 : Tenuifoliside B;4:3,6'-Di-
sinapoly sucrose;5 ; Tenuifoliside A ;63,4 ,5-Trimethoxycinnamic acid;

7 : p-Methoxycinnamic acid ;8 ; Tenuifolin

Table 1 Structures of target components in Radix Polygalae identified by HPLC-Q-TOF-MS/MS

Molecular ion . Molecular
No. tg/min  Component Fragments(m/z)
peak (m/z) formula
1*  [M+Na] *541.151 8 16.86  Sibiricose AS CpHy 0,5 379,361,203 ,167
2 [M+H]*569. 149 3 20.71 Polygalaxanthone 111 CysHyOy5 401,383,365,353,341,327,317,299,287,275
3* [M+Na] *691.189 0 21.92 Tenuifoliside B Cs0H360,;, 409,391,323,167
4% [M+Na] *777.224 1 23.76  3,6'-Disinapoly sucrose CyHyp O 409,391,167
5% [M +Na] *705.209 4 26. 12 Tenuifoliside A C3;Hy3 0.,  423,405,323,167
6 [M+H]*239.089 0 12.98  3,4,5-Trimethoxycinnamic acid C,,H,,05s 191,175,163,147,135,119,107
7 [M+H]*179.066 9 16.38  p-Methoxycinnamic acid CioH,,0; 133,118,103

Tenuifolin

8" [M+NH, ] *698.411 3 23.25

CyHss Oy, 501,455,443 437,409,397 391,261,201

* Possible fragmentation pathways were proposed according tol M + H] *

TG M A 0 - 2,335 O BR B 1] (2, ) 20. 710 min (Y
PRI m/z 569. 149 3[M + H] " iy 4 75 F
W, o BT AT SRy ¥4 5 3 Rl e TS B — 2
i e 2 2 Ak A S A R IO 2)

3,6"- 0% I i OB €3 IR B B ] ()
23.756 min [ {4 3% 04 4R 45 m/z 777.224 1[ M +
Na | " {785 70, H o MBS T 415 3,6"-—
TFF IR TR X B — B, BB e e i e S ok
3,6"- T ISR (B 3) .

ik AT A OR B B[] 23, 251 min (1Y
ISR m/z 698.411 3[ M + NH, | " (4> T 5
T, o FOBTTEAT 1 55 At A R X B
— 3 I A S Yo A e R (B 4) .

3.1.2 ARIEREREE LGS YH B R
ESI™-TOF/MS |38 Aok & o0 15
B, Agilent Masshunter Qualitative Analysis %X
PR HHR 7 72X, 2% 0w B B 67 i 3
WO b AR AR R A AT A S . K
VEPRG G A RIETE RB A, 38 0 T ) SR, AR
FHOCHIRE R B AR B R 2L E DRSS 1k &
YIHER o3 1 B BRI 254, B ) A0 4]
JEsE T T Py 3 AMeE gy PaAa A
LS EHE AS AR B AT A K
i I B 2 AME2E IR A3 ,4,5-= AR L AR IR
X AR IR A5 R LR 1,
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Figure 2 Proposed fragmentation pathways of the product mass spectra of polygalaxanthone III
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Figure 3 Proposed fragmentation pathways of the product mass spectra of 3,6'-disinapoly sucrose
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Figure 4 Proposed fragmentation pathways of the product mass spectra of tenuifolin
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Figure 5 Proposed fragmentation pathways of the product mass spectra of sibiricose AS
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Figure 8 Proposed fragmentation pathways of the product mass spectra of 3,4 ,5-trimethoxycinnamic acid
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Figure 9  Proposed fragmentation pathways of the product mass spectra of p-methoxycinnamic acid
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Figure 10 HPLC-UV chromatograms of test solution I with HPLC

method 1
a:Radix Polygalae; b: Rhizoma Acori Tatarinowii; c: Radix Polygalae-

Rhizoma Acori Tatarinowii

a
b
C
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t/min
Figure 11 HPLC-UV chromatograms of test solution II with HPLC
method 2

a:Radix Polygalae-Rhizoma Acori Tatarinowii;b; Rhizoma Acori Tatari-

nowii; c; Radix Polygalae

Table 2
Polygalae and herbal pair of Radix Polygalae and Rhizoma Acori Tatari-

Quantitative analytical results of test solution I of Radix

nowii (n=4)

Content / ( png/g)
Analyte dix Polygalae-Rhi
nalyte Radix Polygalae Radix o.yga ae. R 1%0ma
Acori Tatarinowii
Sibiricose A5 1. 946 2.013
Polygalaxanthone 111 1. 596 1. 645
Tenuifoliside B 0.632 6 0.644 4
3,6'-Disinapoly sucrose 5.562 5.673
Tenuifoliside A 52.55 55.03
Table 3  Quantitative analytical results of test solution II of Radix

Polygalae and herbal pair of Radix Polygalae and Rhizoma Acori Tatari-

nowii (n=4)

Content /( pg/g)
Analyte Radix Polygalae Radix P().lygalaej-Rhifoma
Acori Tatarinowii
3, 4, 5-Trimethoxycin- 74. 85 76. 83
namic acid
p-Methoxycinnamic acid 31.82 32.28
Tenuifolin 35.26 36. 11
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2016 4Bl 2y 2> wlfF A BLBE Top25

¥ Citeline 23 7] 2016 4F B2 5 , AR 25 23 R AE DRI H ROt AT HEY A 25 472 (Top25) W 1 s o

BB S S DURTE , W R AT fhBCR e 2 22 R ALK R A O™ 6 G s A /o S4F, B Ik
HEA Top25 [ 4l ST 4 ( Celgene) FI 5 A £ ( Gliead Sciences) , i FIFE LI LA AT ™ il B 4x Bk, (A H = iR
7P S BN ARSRFFLEICIE MM o 8 B BR SR F A D A 42 I MELBA i 25 4 4F 1B 1 Top25 4781, A #R 2 , il i ik
WA 2> R T REDR(E Top25 (YL E

x1 £BKEIZHA T E M Top25
2016 4FHE% 2016 4EAEMF 2016 4EJ5 || 2016 4FHE4 2016 4E7ERF 2016 4EJ5
(2015) EVEE mrgmoos) g || (2015) BUEE g g 0015)  pREGR
1(1) s L 242(258) 144 14(12) =gt 102(104) 67
2(2) e 240(245) 161 15(18) TR 95(83) 51
3(4) o] 37 1) e 231(234) 130 16(21) KFE 2 94(81) 53
4(5) A 227(204) 116 17(15) BAEC 92(92) 47
5(6) LRUE R 223(199) 137 18(14) ek 91(94) 66
6(7) W H 217(199) 143 19(16) P EE 90(85) 29
7(3) PR 211(234) 135 20(20) EI N ] 88(82) 62
8(8) FEHE 199(184) 87 21(19) Tt 88(82) 51
9(9) R 137(130) 74 22(-) Bk 67( -) 27
10(11) ENES e 136(118) 99 23( -) R 60( -) 49
11(10) Lk 124(119) 91 24(23) —ZEHiN 59(57) 36
12(17%)  ZER#HE 119(84) 59 25(24) £k 59(56) 38
13(13) FEH 111(99) 76
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HAT, B EA B FAEBTIH 2528 A 80 Bk 3 687 5K, 5 2015 411 3 286 ZXAHLL, 8 hN 1 401 5, Al ELaf &

T 12.2% ONA S RIS R i R — 40 JRT, A LERA 1 ~2 PSSl A9 o SO 29 2 084 52, /it
56. 6% ,2015 A=K KAl Y i A 5 2 Rl RO D 1 844 K, AR IR R O 240 52, KR 0. 5% o X BB , 78 H Al
3 687 KB 5 FlH,56. 56% [ Alh /Ml , KB R FE SR TY i 25 23 Wl A R I AT R, AR, A = &7 R4
NAGHE TS ™ i, O ARK I B Z 2
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