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HPLC fingerprint of Yinqiao Qingre Tablet
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Abstract: Objective To establish HPLC fingerprint for Yinqiao Qingre Tablet (YQT), and analyze the chemical composition of YQT
by ESI-Q-TOF MS. Methods The Kromasil Cg column (250 mm x 4.6 mm, 5 um) was used with a mobile phase of acetonitrile-0.1%
phosphoric acid in gradient elution, the flow rate was 1.0 mL/min, the column temperature was 25 ‘C, and the detection wavelength
was 230 nm. Ultra performance liquid chromatography-quadrupole time-of-flight tandem mass spectrometry (UPLC-Q-TOF/MS) was
used for qualitative analysis in the positive and negative ion modes. Results The HPLC fingerprint for 11 batches of YQT and 28
common peaks were obtained, belonging to six medicinal herbs. Among them, seven common peaks came from Forsythiae Fructus,
nine common peaks came from Lonicerae Japonicae Flos, six common peaks came from Puerariae Lobatae Radix, three common
peaks came from Arctii Fructus, one common peak (peak 2) came from Forsythiae Fructus and Cimicifuga Rhizoma, another two
common peaks came from Anemarrhenae Rhizoma and Cimicifuga Rhizoma, respectively. The similarity of 11 batches of YQT was
over 0.95. Totally 42 chemical components were identified by UPLC-Q-TOF/MS, 16 of which were identified by references, such as
puerarin, daidzin, daidzein, neochlorogenic acid, chlorogenic acid, cryptochlorogenin acid, isochlorogenic acid A, isochlorogenic acid
B, isochlorogenic acid C, secoxyloganin, rutin, phillyrin, forsythoside A, arctiin, mangiferin, and timosaponin B II, respectively.
Conclusion This study perfects the system of quality standard and provides the reference for the study of substance basis and quality
control of the same type of compound preparations.
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Radix; Arctii Fructus; Cimicifuga Rhizoma; Anemarrhenae Rhizoma; UPLC-Q-TOF/MS; puerarin; daidzin; daidzein; neochlorogenic

acid; chlorogenic acid; cryptochlorogenin acid; isochlorogenic acid A; isochlorogenic acid B; isochlorogenic acid C; secoxyloganin;

rutin; phillyrin; forsythoside A; arctiin; mangiferin; timosaponin B IT

B AT (YQT) s <Ak, 2o, &R
HIRFEE O WRZM I In— s MIBUE R, $23AR
HIF) T EEARGIS I 7, BAFEER. HAR
BEZ I SRR R, YQT Reisiit KA ik
ERINENE /N = SR h b N OR £ L e Rl S 2 PN
9 IR, HARRAEA RFAFA R Y, UE T %)
FVAIT KK E 10 22 AP A e BT IR R
TEAREXT AL T ) S SR EAT T RS, FEXT
4 ANRVR T T e B, B S D BARTVEN
(1) J 45 T 1, ANREIH A2 H 2 IRA AR IR o e 4 ) 25K

HFREUEIE AT A T AR IR ik, B
AN L BRI FRRIE PR 1 B R A, AT LA
PSS, IR ReR LA TR e =, R 2kt b 2
FIFIE A SN2 B2 1 bk 2 P RRD T
LC-MS AR 454 T HPLC (&40 B AL RE A MS (1)
RGPE bR oh 29t 5 s a 1 T
H, e 2 mis g stk iz s s, A
WESTEEST T YQT () HPLC FR4/it, JohrE T 28
AL, B R A AT IHE, IR
LC-MS Xt HALE AT M %5E, 0 YQT (4
SR FUER AL T Hidis S
1 {XEE5HH

Agilent1260 =R AH (LA (Bdfr PUcsR |
SRR . FEIRAN . DAD Kiili2%). Agilent 1290
R AR (A T SRR, A
1A . DAD RAMEIM#S ). Agilent 6538 "KAT I [H] i
AT ES (BCAH ESI Y, Qualitative Analysis Jiii 5>
Mrigfr) £ Agilent AF]; BSA224S-CW HUHL T
SIHTR-, f#[E Sartorius /A s XP6 FHL 341K
¥, i1 Mettler Toledo /A w5 Milli-Q Advantage Ao
a7k, £ Millipore A 75 KQ5200DA A%t
PR, B S AR R A .

Ol IR, Eakal, KERAFR; Bk,
FEAARFAI A 2 B 4l 0 1 R s 2Rk A A IR A A
YQT 3t 11 #5437 24 110301110302+ 110303
110401 120601+ 120602 120603 120701, 140401 .
140402, 140403), VLIRS ZNBM A FRA o %
W B E (itS 110752-200912, J5i & 4 4
96.0%). ZEJEEE (b5 110753-201314, JFii 4L
96.6%). ERTF (LS 110821-200711, JFE /4L

98.9%). FEEFF (LS 110819-200606, Jiite )%
100%)+ ERMEETF A (b5 111810-201104, JFifs)
943%) KEFF (5 111738-200501, i/
0 100%) KEFIC (S 111502-200402, i
SEC100%) AT (k% 100080-200707, 4>
£ 90.5%) THRAF (iLS 111607-200402, JFiH 5>
B100%). FIREEEF B I ARG (S 111839-
201303, U440 93.2%), 06 A A E A 2
SERFFTRLE s %8 FEL At T 4 R (L5 MUST-13013001)
Bz 5% (k'S MUST-13013002). St4¢J5 R A (it
5 MUST-13101101). T4 )RR B (Hit'5 MUST-
13081402). &) C (dit'5 MUST-13081401),

W) E R 2 TR A AR BR A ], HPLC e it
B = 98% ;6 L BT AL R (b
140915), HPLC & it 7> £1=98%, W [ A%
AP E ARG A A

2 AEEER

2.1 SDIEHE

211 WAHE RS AR S Kromasil Cig £
(250 mm X 4.6 mm, 5 pm); VLS LME-0.1%1%
PR K, e MEVERE T 0~10 min, 5%~10%
CBE: 10~15min, 10%~11%ZJE: 15~25 min,
11%~13%Z i 25~50 min, 13%~20%Z.fiif; 50~
65 min, 20%~32%ZM§; 65~80 min, 32%~60%
L 80~85 min, 60%ZJNME; AR EN 1.0
mL/min; FEi#K 25 °C; FMEAK 230 nm; FEFfE
10 Lo JRCu RS iR 0. 1% IR 7K ¥ v 58 46 4
0.1% H PR IK I o

2.1.2 A& CRAESIYE, IE& AT B
M HLE 4000V, S50 J) 310.32 kPa (45 psi),
TSR & 10 L/min, B EEHIE 350 C,
ER L 145 V, HEFLFEE 65 V, A Hie
m/z 100~2 000; 51 &0 BAHE L 3 500
V, ZAL 47 310,32 kPa (45 psi), TSR
i 10 L/min, JIFGEA S 350 °C, 7 HL k145
V, HEfLHE 65V, FH#TER m/z 100~2 000.

22 MERABRIEE

22.1 ZEYERIHE  BOSH RN G &,

FEEFRE, TN 50% FEEH] RS B AR 2 0.1 mg/mL ()
XS, RIS
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2.2.2 IRAR B S BOSARE KA
KO IC Betng. 2. FRaEg. sat
% A FPERRIR By 4RI C. Wit LSBT,
FOT L EEAT. EREE AL RSB TR A
BERLTF B I IUAOE S, I 50% R, il sy
MR 158 ng/mL. KEFF 742 pg/mL. KE
170 49.7 pg/mL. Fr &g J5 10.4 pg/mL. 2851 29.8
ng/mL. FREEJEIR 14.1 ug/mL. RE4RE A 13.4
ng/mL. F4EEEE B 9.3 pg/mL. F4EEEE C11.7
ng/mL. WAL e TF 14.1 pg/mL. ] 9.3 pg/mL.
T 13.0 pg/mL. EAEETT A 74.6 pg/mL. 2F3%
1 57.8 pg/mL T 1 H 4.9 pg/mL FIRE2F B 1175.1
pg/mL PTG B, BRI

2.3 IR mIBRAE &

IR0 A, B, I 02g, &
HIEMEI T, N 50%F B 25 mL, #%&, s
AbFE (40 kHz, 200 W) 30 min, #£4), B0, B L
WL 0.22 pm JEME, HXERIEW, HPFE.

24 HRYEEAEFER

241 FEEEERE U 140401 #ET YQT,
$& “2.37 TJTIERI A HERSA RE S A
B 10 pL, TR 6 K, dskEREE. D E
FELF, HOWAR S I8US s B AR 2oh 2 g, 1H
FE AR (T BRI 1%L E) AR O/ B B[]

RSD 4 0.0~0.16%, AHXFUEIFAR RSD 24 0.0~
1.15%, R IACIAG 2 R Uf o

242 fEtkalse BRI S 140400
WL TS 04 3. 8. 114 164 24 h HEFE,
Iadsx 6 AN E] SRS . IR E A S
WG, DA T U PR AT R DR B B[] R XS 0 i
TR 8558 28 AN ILAT AT OR B INF[] 1) RSD 4 0.0~
0.25%, MIXTIETA RSD 4 0.0~1.62%. 455 %
B A R A T 24 h WARE T R & .
243 EEMERK  BYQT R (IS 140401),
% “2.37 TR JNiETATHIE 6 il i, vk
Mg . LIBT3 T B I R AR X
B IS T RIAF O U AR, 45 5 28 /N LA EAE 6 OR B
i A RSD 4 0.0~0.26%, AHXTIETHIFR ) RSD 4
0.0~1.28%. ZiREWZIEHEENER Y.

2.5 EYENERYEL

2,51 SFFRLUENER S, B 11 # YQT, %
“2.17 ~ “2.37 LUNHUE M ITESATINGE, KILER
LG ATA AN 3, AT 2R
SR TEABUBE VP RS 4% 10 4L YQT Frgu i
TSR I TSI S U, HbiE 28 MILE
U, FHPSMETESEAR R YQT X B FR o & i,
DL 1. DU FRAE, 0 FE il 34T FE A4 A
ABEVEA o 2558 11 EBIFIARRLEE 23 54 0.997

FAIF AR o 2558 28 ANSEAFWAIXT LR BRI 0.997. 0.997. 0.982. 0.995. 0.995. 0.995. 0.976.
9(s) 25
45 1 3

N 67 0]l l4 15 161178 19 2021 T3 26 27, N

i W Ei‘ b ST 110302
Cplui "mi- Y 110303
1% "mi. 1 fo ) 110401
% ‘mi- i ST, 120601
L N A o L 120002
AL !"mi- f 3 L 120603
_J "m. ot e 1 120701
Al 24 | —s 140401
] '%EH 1 o D 140402
_J T ||_ 140403
o 10 20 30 ) 5060 70 80 9%

1 113t YQT HPLC 5 X EIE R RIELEE (R)
Fig.1 HPLC fingerprint of 11 batches of YQT and common fingerprint (R)
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0.989. 0.989. 0.989. L HIAFHLXM YQT T 2%
TR B

252 HIFS AR WS4 9
R 2 AE A TR RE A S LA, S5 BN YQT FR4C
KIS i sy FEOR AR e, L 8
T FIEERTERRZ5HF . Hob 10 15, 17, 184 19,
23, 26 SUESKYETE, 3. 5. 6. 7. 8. 14, 20.
21, 22 SUESRIE T a Ak, 2 SRy T R T
R, 4. 9 (S). 11, 12, 13, 24 SUERJE T 5,
25,27, 28 FUWERPE T35 1, 10 SIS 1A EE,

16 SUESKIE T TR WL 2.
2.6 WERIHAR

KHIE 50870 A AR S o T 6,
SRS EORTE 2 BN, R B R N —EL
FLAEE B R DR 40 1 i v 1 1E T
RIS (B 3). TR X RS LT, 455458 4h
W2 . MS Bt AAR S SRR PO T a0, 2
SEH 42 MEE gy, L 16 Mk A xR
Lot . gE AR GRS I R . & 2k
TS A S5 R, ATl 8 AN el

iy

R

YQT #ih

80 90

2 YQT Y EEPEHFELHRECIEE
Fig.2 Fingerprint of characteristic of each common peak in YQT

35

& 3

t/min

BRSNS (A) 1 YQT (B) fEFiEx TIC

Fig.3 TIC of mixed reference substances (A) and YQT (B) in negative ion mode
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WKV TR, Rk 4. 64 110 134 15, 25 T ANEEFIZRIA AT 6 A S LA R0 A T 40
16, 18, 34; 6 METIRAEMNH 6 NINEEERESE  BE, H5lAEW 12 & 28, 30, 32, 36, 37. 38;
O KR T e, A 3. 7. 104 26, 6 AN IR VS T2E551, 2l ik &4 31,
27, 29 R 8. 9. 14, 17, 19, 20; 4 MRAEETIR 35, 39, 40, 41, 42; AT RIEALFHE. 42 Me
By 2 AARNEZEIBAF 2 ANILMSERoRIE T 2210, BEEFIE (. #iefl. .

R, A 5. 210 220 23, 250 33 A1 1. ERWEOEK (e~ RSB 1,

%1 YQT F %M % UPLC-DAD-Q-TOF/MS HiE R EELHR
Table 1 Information of identified compounds in YQT by UPLC-DAD-Q-TOF/MS

WA te/min Apa/nm BB FIEE (n/z) BARH (m/z) RZ/X107° 23Tk BELE R e AIE S ki
1 52 225 3151085 [M—H]" 315.108 5 0.17  C4HyOg HEM-1"-0-B-D- 1 pUE
361.114 4 [M+HCO,]"" 361.1140 -0.91 A B
2 1.1 235 3751297 [M—H]! 375.129 7 -0.20  C6Hp0,0 TARAEHTR 2 R
399.126 2 [M+Nal" 399.126 2 -0.19
3" 129 327 353.0879 [M—H]"! 353.087 8 -0.36  Cy6H 30y Frek iR 3 SHRAE
355.102 8 [M+H]" 355.102 4 -1.39
4 134 250 577.1561[M—H]" 577.156 3 026  CyH300,4 BHR #-4"-0-7] B
579.170 5 [M—+H]" 579.170 8 0.52 AR
5 140 280 461.1662[M—H]" 461.166 4 0.45  CyHs00,, EFUERTF E TR
485.163 0 [M+Na]* 485.1629 -0.09
6 182 250 431.0981[M—H]" 431.098 4 0.73  CyHy00 3- LB 4 EYI
433.113 3 [M+H]" 433.1129 -0.79
7" 18.6 327 353.0875[M—H]" 353.087 8 0.85 CgHg0g ZEIRIR 5 SrEAE
355.102 4 [M+H]" 355.102 4 -0.12
8 19.5 235 389.1089 [M—H]! 389.108 9 0.05  C¢Hy0y, Wi 6 SHRAE
413.106 2 [M~+Na]* 413.105 4 -1.92
9 205 245 373.1137[M—H]"' 373.114 0 0.87  CygHpO4p Wr 8112 7 S
397.110 8 [M+Na]" 397.110 5 -0.82
10" 208 327 353.0878[M—H]' 353.087 8 0.08 CH 0y &R 8 SR
11" 251 250 415.1034[M—H]" 415.103 5 0.23  CyHy0o HHR % 9(S) i
12 257 254 421.0776[M—H] " 421.0776 0.19  CoH;50y T HTF 10 HIBE
13 263 245 547.1454[M—H]" 547.1457 0.65  CyeHogOy3 L EE-6"-O- AR WE B
549.160 0 [M+H]" 549.160 3 -0.56
14 266 250 403.1243 [M-+HCO,]"" 403.1246 0.67 CiHyp00 B E SAR1E
359.133 5 [M+H]" 359.133 7 0.55
15 272 250 4451139 [M—H]" 445.114 0 0.40  CypHyp0 3-HEEERE 11 R
447.128 6 [M—+H]" 447.128 6 0.00
16 282 250 547.1459 [M—H]! 547.1457 —0.29  CyeHy0,3 BAR T T W+ 12 B
549.160 4 [M+H]" 549.160 3 -0.32
17 328 245 433.1352[M+HCO,]"' 433.1351 —-0.11  C;Hy0,0 R BT SHRAE
389.144 3 [M+H]" 389.144 2 -0.18 T N e
18" 335 250 461.108 6 [M+HCO,]"' 461.1089 0.70  CyHy0y KHTF 13 EYI
417.117 9 [M+H]" 417.118 0 0.14
19" 340 235 403.1246[M—H] " 403.124 6 =0.02  Cy;Hp0y, Wi fb Lk 14 SR
427.121 2 [M+Na]* 427.1211 -0.37
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g1
WA tr/min dpg/nm  BESFIEAL (mlz) FRAL (m/z) 2/X107° 51X Ey P RIS K

20 346 245 433.1352[M+HCO,]"' 433.1351 —0.21  Cy7Hp400 Wi BB 71 2145 LRI
389.144 3 [M—+H]" 389.144 2 -0.22 e P T

21 41,6 327 623.1980 [M—H]" 623.198 1 0.28  CaoHss045 P73 EF 15 pE3)
647.194 4 [M—+Na]" 647.194 6 0.46

22" 437 350 611.160 7 [M+H]" 611.160 7 —=0.09  CyHsOp T

23 453 327 623.1980 [M—H]" 623.198 1 0.30  CyoH3s0y5 S35 MERTF 17 pE3)
642.239 9 [M+NH,]* 6422392 -1.08

24" 460 327 623.1981 [M—H]" 623.198 1 0.12  CyoH3sOy5 HEFRRRE A 18 BLE)
642.239 4 [M+NH,]" 642.239 2 -0.32

25 499 230 519.1875[M—H]" 519.1872 —0.51  CyH30y (H)-FM G FE-4-0- 19 R
543.183 7 [M+Na]" 543.183 7 -0.01 B-D- i 4 Bl

260 516 327 515.1196[M—H]" 515.119 5 —0.16  CysHpOp 74K B 20 S

27" 535 327 515.1195[M—H]" 515.119 5 =0.02  CysHpOpp FHERRR A 21 S

28 560 - 935486 0[M—H]! 935.4857 =032 CysHy605 ZNBFEE E1 aIEN
959.481 7 [M+Na]" 959.482 2 0.65

20 573 327 5151196 [M—H]" 515.119 5 =027  CysHpOr RERIRIR C 22 S

30 57.6 - 9174754 [M—H]" 917.4752 —=0.03  Cy45H740y9 HIBHEH D FIEE
941.471 5 [M+Na]" 941.4717 —0.02

31 58.6 280 519.1869 [M—H]! 519.1872 0.62  CyHp0y ZIAREELF SR
543.184 0 [M+Na]" 543.183 7 —0.67

32" 613 - 9194909 [M—H]" 919.490 8 =0.15  Cy45Hy3019 HIBFEF B1I FILE

33" 62.8 230 579.208 4 [M+HCO,]"" 579.208 3 —0.14  CypH3,0, EHTF 23 pE3)
557.199 7 [M+Na]" 557.199 3 -0.62

34" 633 250 253.0507 [M—H]" 253.050 6 -0.09 C;sH,00, KEFHIT 24 B

357 64.0 230 579.208 2 [M+HCO,]" 579.208 3 0.28  CyHsOy P35 25 35T

36 69.1 - 901.4805[M—H]" 901.480 2 —0.16  C4sH.,045 FIEERFF C FBE
903.494 9 [M+H]" 903.494 8 -0.05

37 693 - 901.4802[M—H]" 901.480 2 —0.08  Cy45H7405 HIBFEF B I A
903.496 0 [M+H]* 903.494 8 —1.45

38 733 - 7574376 [M—H]! 757.438 0 0.57  C3oHgsOy4 FIBERFF T aIEN
781.433 8 [M+Na]" 781.434 5 0.96

39 739 280 535.1975[M—H]" 535.197 4 —0.26  CyH30y “F3EM) A 27 A5 T
559.193 6 [M+Na]" 559.193 9 0.52

40 741 280 535.1975[M—H]! 535.197 4 —0.26  C3H3,00 FZFZEWY A 43
559.194 1 [M+Na]" 559.193 9 -0.56

41 751 280 713.260 6 [M—H]" 713.260 4 =0.28  CyHpOy, 125/ F A5 T
737.256 5 [M+Na]" 737.256 8 0.50

42 754 230 371.1500 [M—H]" 371.150 0 0.02  C,Hu04 43T 28 gy
373.164 7 [M+H]" 373.164 6 -0.33

R Sy oS I IE K

“*” is composition confirmed after reference substance
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3.1 BILRRMHRNEE

/1 DAD #2855 A fhdE AT 190~600 nm 4>
BT, RN EERSC AT 08T, SREO v s
Z 1) 3 ANRK (2300 280, 330 nm) R (0 3k
A7 EEAE, SR 230 nm A AR 4 1T M S R YQT
A E G, B Sy B A EE, TR,
DR M 230 nm 1E 2 YQT Fe4 B iR AE I K
FRBIGRAIE. R SR REAIIRE. KO
TRy, EH OE-FK RGEHATIH . T &
G- =R ORI LIE-H KR 2T -5 1%
KRG, G5 R BR -0 LR K T SR R
¥, Ci-H BRI ZR G025 O Wi B A D, RE g
Fiien, DR FH SRR K R G A i ahAl o
AN [ it WL ) 1A 3R AT 5 52, 4390 24 Kromasil Cg
(250 mmX4.6 mm, 5 um). Waters Symmmetry Cg
(250 mm X 4.6 mm, 5 um) Fl Luna C;g (250 mmX
4.6 mm, 5pm). 253 EIR Kromasil Cig (250 mm X
4.6 mm, 5pm) XFES I BRCRREF, H 2 32X
KA ORI T S0, S5 R ER IR, HkiE
PEHZRREERN YQT fegl Bk ke, %%
FEIRA 200 25, 30 35 CHrENE, 453 kN
20,25 “CI&AN 33 2 (0 i e R0 R 14
Uf, RS S FNAR AR ), RN
25 °C.
32 EEAERIER

STAER A B IUT V. SR SR 1) Al
WA R AT 52, a5 R BoR S S1El 2 Fh
T LU AN 2, 2 18 2 75 SR AR T PR AT
PR R HEEE o 50% F SR RIRE i B 4T
PR 50% AR A S A 20 min £ 5 %
oy ORI AR g, PRI S N (] 2 20 mine 5
FHEAE 10~50 mL, & iS5y, g
FIHEA 10 mL I, FEAEERER, A0, EHe
W R 25 mL.
33 FEH#LXFIFIRES

SO E R 11 HE YQT $54t S AL LR 4T
{EAFGT I AT — S, gh6 e m e h e s
O RS 2 00 i, R o 1) 22 e Pl B T
BERI BT (AN —, DRI A BRI B o 52 (1)
Rk, FHI25M 0 s — PR AR D E
3.4 NG

AWFFENLT YQT $RatEis, xffrgs i

GFRREAR IR RBOR . JREEEOGIEE B a5 R A&

FOEAE EXT YQT H 42 My BT THE, RN

W5 YQT 4 Bt AT i brvE 3 THE At

MRS R o AEA R AEFR U PR .

i ARG R AL “2 A5 ERAFEARIL, b ] BE L

DAL 3 WRZGHE L Ja PR B 20 H 43 R M B P E B

FEIAT VeI A AR A1, AR IR,

e BRI R T DLkt .

S 3Lk

(1 U, TRE, WP, 5 4O R S g
TERII SR oT (0] MRTRCZE 2557 2241, 2007, 23(6):
411-413.

21 okiEE, A %, ik Hi, % RN AR S
(FMERIIE) AR 4k 1 IR Rk E (7]
HHE 25254R, 2015(3): 72-75

31 5k fif, ELE, BUFEA, & UIEZ5H HPLC-DAD 4f
AEERERTTT (0. E255E 20K, 2015, 5(3): 213-216.

[4] SKAKGE, f& B, BARM, & A IESUMAL UFLC fi
SUETERTTT [J]. 4, 2015, 46(15): 2246-2250

[5] Zegr, R, B8 Wi, 55 R TR HPLC-MS
fRg SRS (7). AR AW S IEIK, 2016, 31(4):
427-430.
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