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MR R, ER L AL, EER LGN ER
(LA B2, 2 730030:2. 1 = 2 730050)

WE BM: 23— RN TEEFIERT TR EF L. EMEZE ALETMEZT . FT AEE LS
B ABREF BRE S TR ZRURAE % $ BT % (UPLC - MS/MS) . Fi%: R Waters ACQUITY UP-
LC HSS T3 &,3£4(100 mm x2. 1 mm,1. 8 wm), A 0. 1% FERAKEZ A AR A, FEEA R348 B, 4% B,
R A 0.3 mL - min ™' AR A 45 °C,#AFE 4 2.0 pL; et F(ESD & 7R, B 5 & F4EX % 58 Bl R4,
BR.AEEARET REHFTL£0.2~1000ng - mL™ SEEAEERIF, ERE FT AEEL LEH F
R HF A 0.2 ~2 000 ng - mL™FEE N &M RIF A FE A 1.0 ~5000 ng - mL™ SR R &M BT 0 E EE
W M E R E A I AR MK RSD 3905 F 5% (n =6) ;34 dn b m Ik K 4282, 7%~ 111. 8% ,RSD
2.0%~5.4% (n=6), 6 WHEHABARET T X EHF L EMIEFZE SLLEMEE FT A EZLER AR
FTE BEMRENASETEEANANA 846 ~17.97 pg - mL™' 0.62 ~1.67 pg - mL ™' .0.03 ~0.08 pg - mL™",
1.34~2.22 pg - mL™"'0.70 ~ 1. 14 pg - mL™"'.0.48 ~0.99 pg + mL™'.0.20 ~0.90 pg + mL.™"'.0.10 ~0. 16
pg - mL'167.95 ~227.75 pg - mL™', EiR: A ik E B AR AT B G A AL, 7T R A A S 5 A
BT O ANA BORS BAT &AM, AR5 AR R T ik,
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Abstract Objective: To establish an ultra — high performance liquid chromatography tandem mass spectrometry
(UPLC —MS/MS) for the simultaneous determination of daidzein, formononetin, genkwanin, quercetin, rutin,
apigenin, kaempferol, luteolin and puerarin in Tongfu Jingyaotong tincture. Methods: The Waters ACQUITY
UPLC HSS T3 Column (100 mm x2.1 mm,1.8 pum) was used with methanol and 0. 1% formic acid ( gradient
elution) as the mobile phase at a flow rate of 0.3 mL + min~'. Column temperature was 45 °C, and injection
volume was 2. 0 L. Electrospray ion source was adopted with positive and negative ion modes and multi - reac-

tion monitoring and acquisition. Results; Apigenin, genkwanin and daidzein had good linearity in the range
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of 0.2 =1 000 ng -+ mL™", puerarin, rutin, luteolin, kaempferol and formononetin in the range of 0.2 —2 000
ng + mL~", and quercetin in the range of 1.0 =5 000 ng + mL~". The resolution was good, and the RSDs of pre-
cision, repeatability, reproducibility and stability test were all below 5% (n =6). The average recoveries ranged
from 82.7% to 111.8% with RSDs (n=6) of 2. 0%—5.4%. The contents of daidzein, formononetin, genkwa-
nin, quercetin, rutin, apigenin, kaempferol, luteolin and puerarin in 6 batches of Tongfu Jingyaotong tincture
were 8.46 —17.97 pg - mL™', 0.62 ~1.67 pg - mL™", 0.03 —=0.08 wg - mL.™", 1.34 =2.22 pg - mL ™",
0.70 -1.14 pg - mL™", 0.48 =0.99 pg - mL™", 0.20 =0.90 pg - mL™", 0.10 =0.16 pg + mL™" and
167.95 —227.75 pg - mL~"', respectively. Conclusion; This method has strong specificity, wide linear range,
accuracy and efficiency, and can detect the contents of 9 active ingredients in Tongfu Jingyaotong tincture at the
same time, which offers an effective quality control method for Tongfu Jingyaotong tincture.

Keywords: Tongfu Jingyaotong tincture; ultra — high performance liquid chromatography tandem mass spectrome-

try; LC — MS; active ingredients; Content determination; quality control
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0%A;15 ~15.1 min,0% A—80% A;15.1 ~ 17 min,
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Tab.1 MS parameters of the 9 measured components in Tongfu Jingyaotong tincture

S PR B B ) BT MRM HEFLHL TR AE
( component ) (retention time)/min (ion mode) (cone voltage) /V (collision energy)/V
FH 2 (puerarin) 4.18 - 415. 096 >267. 106 30 32
Hil )iz 2% ( quercetin) 5.89 + 302. 954 >69.019 20 45
T (rutin) 5.89 + 611.332 >303. 352 30 20
K5 F 76 ( daidzein) 7.03 + 255.018 >91. 043 24 36
AR Z (luteolin) 7.59 - 285.232 >133.298 66 32
1L 25 iy ( kaempferol ) 8.02 - 285.1 >93.025 15 35
JT3% 2% (apigenin) 8.19 - 269.223 >117. 291 36 36
TR AE 5 2 (formononetin ) 8.55 + 269. 16 >197. 358 18 36
6462 (genkwanin) 9.57 + 285. 032 >242.072 50 30

2.3 WA

2.3.1 XPRESAIR OREERRICR S OC TR AR
R REMER AT FERINEG ARE
R ERR IR 10 mg, 430 E T 10 mL S
o EE - 7K (1:1)5 mL Fe53 3%, 2745 %2 10 mL,
BT B vk B 4 R 1.12.1..07 0. 98 1. 05 ,0. 96 .
1.01.1.14 .0.94 .1.02 mg - mL™" {55t B8 5 ik 4 T
B R BRI AW A 1 mL, T [A]— 20 mL )l
i 50% 1 B KV VRS B A 20 B, B A0, AR B K
GHIC AR R SEER ML R T TR,
Lz My AR ELR R AR TR B 4300l 56. 00
53.50.,49.00 52.50 . 48.00. 50.50 . 57.00 . 47. 00,
51.00 pg - mL™" Fy IR S VAT
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R2 JEHFFRFED 9 NMRLMERX R T ENE SR AR
Tab.2 Linear equations, LOQs and LODs of 9 components in Tongfu Jingyaotong tincture

%y Ay 2 é N LOQ/ LOD/

( component) (linear equation) ' (liner range)/ (ng + mL~") (pg-ml')  (pg-mL)
H M % (puerarin) Y =8.857 x 10> X +43. 04 0.998 0 0. 11 ~2 240. 00 10. 00 3.00
Mt 2 (quercetin) Y=0.714 0 x10°X -31. 63 0.998 0 0.11 ~5 350. 00 10. 00 3.00
7T (rutin) Y=1.052 x10*X +0. 634 6 x 10° 0.997 0 0. 10 ~4 900. 00 10. 00 3.00
K 5 170 ( daidzein) Y =2.305 x 10*X -65. 35 0.9950 0. 11 ~1 050. 00 10. 00 3.00
ABREEZE (luteolin) Y=7.035x10°X +1. 111 x 10° 0.996 0 0.10 ~1 920. 00 10. 00 3.00
251 ( kaempferol ) Y=0.898 0 x10°X +0.517 4 x10°  0.9950 0. 10 ~2 020. 00 10. 00 3.00
J3% % (apigenin) Y =7.686 x 10>X +0. 432 0 x 10 0.995 0 0.11 ~1 140. 00 10. 00 3.00
AL (formononetin) - ¥ =2. 884 x 10*X +0. 866 5 x 10° 0.992 0 0.09 ~1 880. 00 9.00 3.00
SEE % (genkwanin) Y=6.177 x 10*X +2.276 x 10° 0.998 0 0.10 ~1 020. 00 10. 00 3.00

R3 BESFRBET 9 A AR ERILIE (n =6)

Tab.3 Recovery test of 9 components in Tongfu Jingyaotong tincture

i AR Wi % e
o (original amount)/ (added amount) / (measured amount)/ ( rfli‘:\ij) / ( ave:rFai iﬂf\fw) / b/
( component ) %
(pg - mL™") (pg - mL™") (pg-mL™") % %
KEHIC(daidzein) 17.97 18. 00 34.22 90.2 92.9 2.4
17.97 18. 00 34.47 91.7
17.97 18. 00 34.50 91.8
17.97 18. 00 34. 69 92.9
17.97 18. 00 35.07 95.0
17.97 18. 00 35.29 96.2
AR AE ¥ 2 (formononetin ) 1.67 1. 65 3.25 96.2 99.9 5.0
1.67 1.65 3.24 95.3
1.67 1. 65 3.27 97.2
1.67 1. 65 3.29 98.3
1. 67 1.65 3.43 106.7
1.67 1. 65 3.41 105. 8
6462 (genkwanin) 0.08 0.08 0.15 96.9 97.3 3.53
0. 08 0. 08 0.16 101.5
0. 08 0. 08 0.15 96.9
0.08 0.08 0.15 92.7
0. 08 0. 08 0.16 101.0
0. 08 0. 08 0.15 94. 8
i iz 2 ((quercetin) 1.34 1.30 2.79 111.4 108. 9 2.0
1.34 1.30 2.76 109.2
1.34 1.30 2.72 105.9
1.34 1.30 2.79 111.1
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F3(%)
50 i HUEG s x -3 3
2 (origifjlk:iunt)/ (Mdjj jl\mfunt )/ (meas:iijiﬂ:iount)/ (Eﬁjw (av;’;gi iﬂiy)/ b/
( component) %
(pg - mL™") (pg - mL™") (pg - mL™") % %
1.34 1.30 2.74 107. 4
1.34 1.30 2.75 108. 4
F5 T (rutin) 0.70 0.70 1. 38 97.5 103.7 5.4
0.70 0.70 1.42 102.9
0.70 0.70 1.49 113.21
0.70 0.70 1.42 103.5
0.70 0.70 1.39 2.1
0.70 0.70 1.44 106. 2
JT3E 2 (apigenin) 0.98 1.05 2.15 11.1 111.8 3.3
0.98 1.05 2.17 112.8
0.98 1. 05 2.17 113.2
0.98 1.05 2.21 117.0
0. 98 1. 05 2.09 106. 0
0.98 1.05 2.14 110.5
11128 8 ( kaempferol ) 0.90 0.90 1.84 104.5 104.2 2.6
0.90 0.90 1. 81 100. 6
0.90 0.90 1. 88 108.9
0.90 0.90 1. 84 104. 4
0.90 0.90 1.83 102.7
0.90 0.90 1. 84 104.2
K JB 2L Z (luteolin) 0.15 0.18 0.33 100. 2 104. 8 3.0
0.15 0.18 0.34 102.3
0.15 0.18 0.34 104. 8
0.15 0.18 0.34 105.2
0.15 0.18 0.35 107.8
0.15 0.18 0.35 108. 3
&M # (puerarin) 190. 79 190. 50 345.37 81.1 82.7 2.7
190. 79 190. 50 343.89 80. 4
190. 79 190. 50 352. 88 85.1
190. 79 190. 50 346. 34 81.7
190. 79 190. 50 347.72 82.4
190. 79 190. 50 354.31 85. 83
3 itig FH DAD 45 P4 91 G 00 25 07 2 £ 45 3 104 A 0 5

3.1 KE AR

K, AR A % 4% 19 AR HPLC, {53 284 5 B

HPLC ¥ 2 25300 B0 2 B % 7 i (B0 UPLC A3 A AR 40 B SR, 03 5 A1 Sy T3 i s 19 4
F2A 5 MR, [ R A ME BB, T B WA B B 253 L HPLC 3536 4 1K
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Tab.4 Determination results of 9 components in Tongfu Jingyaotong tincture
%t (content) /(g + mL™")
Eiinss o I . i o .
Ganey  KEEE eERE GHEA WK AT AEK WEm AEREE BEE
( daidzein) (formononetin)  ( genkwanin)  ( quercetin) (rutin) (apigenin)  (kaempferol)  (luteolin) (puerarin)
20220101 14. 80 1.36 0. 06 1.54 0.84 0.90 0.81 0.16 167.95
20220301 15.91 1.44 0. 06 1.54 0.82 0. 88 0.72 0.14 194. 56
20220701 8.47 0. 64 0.03 2.15 1. 11 0.48 0.21 0.10 225.98
20221001 8.46 0.62 0.03 2.22 1. 14 0.48 0.20 0.10 227.75
20230101 17.52 1. 64 0.07 1.34 0.71 0.99 0.85 0.15 189. 38
20230401 17.97 1.67 0.08 1.34 0.70 0.98 0.90 0.15 190. 79
BN AT E BT, AR A M TR & BEXM

B2 FROR, S H A Oy HPLC 25 J0 v 35 3 [6) 5 46
DU, PRtk FH 4 B RE D e IR B RE ) o L R RS G
ff) UPLC - MS/MS HARMEAT e Ao '
3.2 RIS

S5 3 A R R TR L 0 3 A R 10
50,80 .,100 F1 150 £% 5 L HLKL I, 5 i A& 2R 80 £i5 ik
JEE IS BT A R I a8 53 0 RE A6 TE 25 13 B 2k PR Y L N
71N JIT LA S50 55 i A ot 1 4 BB B 7 Ry DA
50% 1 H B AT 0 B 2 80 AR B
3.3 RS iE

DA R b X i sl AR BE AT T 00k, 45 R 3R
HIA B 25 A FHBE N 20% T2 1) 100% 1 [, 4%
TR 7 B 2 BT (HORM e R AT 2 Ao
AT [R] ) A6 5 8 MO T 4 X ol JEL ¢ B B ) 4
P T8 A S AGE I, £ B ) ] R AR DX 2 AN I, (H
I 2 AR PRI B8 7 X AN TR] < A B2 26 302. 954 >
69. 019, 25 T & 611. 332 >303.352,2 4> 45 1 42 Bt
BB E AT, B 2 Ao & & e A
RS W, AW g5 R o, A I 5 20220101 A
20220301 45 5L 4 A1, #E5 20220701 F1 20221001
SR Sy A {RL, 20230101 F1 20230401 45 5 45 K Al
1B, 33X AT fi -5 i A S0 3 AT v % v 245 SRR R
W ZEAS T T AR 22554 K.
3.4 /NgE

AR AN [ D0 i S0 T 9 A
SIRGHIC ML R SEeR WER AT 7
KR (Em ARBER SR ER UPLC - MS/MS Jr
2, B B A MR 0% 7, T Jm PR o R %
T AT, v AR R R T PN S5
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