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UHPLC/MS" multi-mode composite determination of 13 chemical
components in extracts and preparations of Yupingfeng compound
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[ Abstract] Objective  To establish an effective UHPLC/MS" method for the simultaneous
determination of 13 active components and provide an efficient quality control method for yupingfeng
extracts. Methods According to the analysis of the pharmacodynamics and pharmacokinetics of each
single drug in Yupingfeng and its prescriptions by consulting the literature, prim-o-glucosylcimifugin,
calycosin-7-O- B -D-glucoside, cimifugin, 5-O-methylvisammioside, ononin, sec-o-glucosylhamaudol,
formononetin, astragaloside IV , atractylenolide Il , astragaloside II ,astragaloside I ,atractylenolide Il and
atractylenolide | were used as quality control ingredients of Yupingfeng compound. ACQUITY UPLC®
HSS T3 column was used, with the mobile phase comprising of acetonitrile and 0.1% formic acid aqueous
solution as mobile flowing at a flow rate of 0.5 mL/min. Results The 13 constituents showed good
specificity and no interference peak. A good linearity was observed for all the 13 components with the
recoveries of 95%-105% and all RSD<C3%. Conclusion UHPLC/MS" detection is a simple and
accurate method to apply in the quality control of Yupingfeng compound.

[Key words] Yupingfeng compound; extract; preparation; content determination; UHPLC/
MS" detection
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1: Prim-O-glucosylcimifugin; 2: Calycosin-7-O-8-D-glucoside; 3 : Cimifugin; 4: 5-O-methylvisammioside ; 5: Ononin; 6:: Sec-O-glucosylhamaudol;
7:Formononetin;8: Astragaloside IV ;9: Atractylenolide Il ;10:Astragaloside I ;11:Astragaloside I ;12:Atractylenolide Il ;13:Atractylenolide | .
B1 ERRKEFF1343EHASRM &L E
Fig1 SRM chromatograms of 13 references of Yupingfeng compound
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1: Prim-O-glucosylcimifugin; 2: Calycosin-7-O-8-D-glucoside; 3: Cimifugin; 4 : 5-O-methylvisammioside ; 5: Ononin; 6 : Sec-O-glucosylhamaudol;
7:Formononetin;8: Astragaloside IV ;9: Atractylenolide [l ;10:Astragaloside Il ;11:Astragaloside [ ;12:Atractylenolide Il ;13:Atractylenolide [ .
A': Yupingfeng extracts; B: Negative sample without Fangfeng; C: Negative sample without astragalus; D: Negative sample without Azractylodes
macrocephala; E:Yupingfeng oral solution; F: Yupingfeng granlues.
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Fig 2 The specificity of 13 components in Yupingfeng compound
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Tab 1 Detection methods of the 13 compounds in Yupingfeng compound

Prim-O-glucosylcimifugin SRM* 35 469.26—>307.10
Calycosin-7-O-B3-D-glucoside SRM* 35 447.09—>285.06
Cimifugin SRM* 35 307.12—>235.02
5-O-methylvisammioside SRM* 35 453.25—>291.09
Ononin SRM* 35 431.08—>269.04
Sec-O-glucosylhamaudol SRM* 35 439.12—>277.12
Formononetin SRM* 35 269.04—>254.05
Astragaloside [V SIM~ 35 829.74

Atractylenolide [l SRM* 18 249.12—>231.08
Astragaloside [l SRM™ 31 871.74—>825.58
Astragaloside [ SIM~ 35 913.58

Atractylenolide [ SRM* 25 233.17—>187.08
Atractylenolide [ SRM* 26 231.17—>185.00

SRM: Selective reaction monitoring.
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x2 FERNEAFUBAESE&HRBER
Tab 2 Results of the linearity test of the 13 components in Yupingfeng compound

Prim-O-glucosylcimifugin Y=4337820+4310350x 1.25-20 0.9993 0.3125
Calycosin-7-O-B-D-glucoside Y=4.105440+2372790x 1.25-20 0.9985 0.3125
Cimifugin Y=1498310+21205x 0.625—10 0.9995 0.3125
5-O-methylvisammioside Y=12508600+9331850x 1.25-20 0.9983 0.3125
Ononin Y=1444040+1015930x 1.25-20 0.9993 0.3125
Sec-O-glucosylhamaudol Y=93591+6468x 0.3125-5 0.9995 0.0780
Formononetin Y=780541+16460x 0.3125-5 0.9992 0.0780
Astragaloside IV Y=144123+7919x 0.625-10 0.9991 0.3125
Atractylenolide [ll Y=19781+128026x 1.25-20 0.9976 1.2500
Astragaloside I Y=66241+1321x 0.625—10 0.9991 0.3125
Astragaloside [ Y=78698+109996x 2.50—40 0.9987 0.4690
Atractylenolide [l Y=-71923+17449x 0.625—10 0.9997 0.3125
Atractylenolide [ Y=16084+11086x 0.625—10 0.9997 0.3125
x3 ERNEAFBAESBRER EEUNBREER
Tab 3 Stability, repeatability and precision of the 13 components in Yupingfeng compound (%)
Prim-O-glucosylcimifugin 2.10 1.59 0.48 2.88
Calycosin-7-0O-B-D-glucoside 1.82 1.50 1.53 2.72
Cimifugin 1.42 1.06 1.65 2.79
5-O-methylvisammioside 0.92 1.71 1.11 2.37
Ononin 2.55 2.93 1.87 2.73
Sec-O-glucosylhamaudol 1.27 2.49 1.14 2.85
Formononetin 2.08 2.44 1.58 2.29
Astragaloside [V 2.14 0.99 1.74 2.18
Atractylenolide [ll 2.41 2.72 1.43 2.29
Astragaloside [l 1.38 2.21 1.46 2.89
Astragaloside [ 1.92 1.60 0.98 1.85
Atractylenolide [ 1.18 1.02 1.38 2.35
Atractylenolide [ 2.50 2.57 1.84 2.48
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Tab 4 Recovery of the 13 components in Yupingfeng compound

Prim-O-glucosylcimifugin 60.02 41.28 32.89 75.11 102.9 0.89 101.04
60.01 41.11 82.26 99.7 1.44
59.98 49.33 90.89 100.6 1.01
Calycosin-7-O-3-D-glucoside 60.02 54.60 43.56 98.35 100.4 0.50 102.00
60.01 54.44 110.12 102.0 1.14
59.98 65.33 122.26 103.6 0.92
Cimifugin 60.02 54.36 43.56 99.08 102.7 0.87 100.62
60.01 54.44 109.55 101.4 0.70
59.98 65.33 118.26 97.8 2.68
5-O-methylvisammioside 60.02 115.80 92.44 210.60 102.6 1.12 103.38
60.01 115.56 236.42 104.4 0.83
59.98 138.67 258.93 103.2 1.06
Ononin 60.02 41.88 32.89 74.61 99.5 2.08 96.78
60.01 41.11 81.14 95.5 2.07
59.98 49.33 88.91 95.3 3.35
Sec-O-glucosylhamaudol 60.02 8.40 6.40 14.97 102.7 2.28 100.79
60.01 8.00 16.66 103.3 0.48
59.98 9.60 17.66 96.5 2.95
Formononetin 60.02 8.28 6.76 15.23 102.8 1.74 101.50
60.01 8.44 17.09 104.4 0.71
59.98 10.13 18.74 103.3 2.18
Astragaloside IV 60.02 12.12 9.78 21.73 98.3 0.78 97.67
60.01 12.11 24.08 98.8 1.72
59.98 14.67 26.20 96.0 2.16
Atractylenolide [l 60.02 56.64 45.33 102.26 100.6 0.51 101.55
60.01 56.67 115.42 103.7 1,33
59.98 68.00 124.83 100.3 2.50
Astragaloside [l 60.02 35.22 28.09 62.55 97.3 0.64 98.84
60.01 35.11 70.36 100.1 0.55
59.98 42.13 76.99 99.1 1.15
Astragaloside [ 60.02 345.30 276.44 617.93 98.6 1.54 99.96
60.01 345.56 680.74 97.1 1.57
59.98 414.67 777.34 104.2 0.86
Atractylenolide [ 60.02 29.40 24.00 54.23 103.5 0.30 102.79
60.01 30.00 60.04 102.1 1.57
59.98 36.00 66.40 102.8 1.72
Atractylenolide [ 60.02 21.12 16.89 38.34 102.0 0.39 102.23
60.01 21.11 42.86 103.0 1.08
59.98 25.33 46.89 101.7 2.07

Crpr [ 25 8 (2015 B0 ) 58 XU E IR 58 XS il T AS ) B4 90 TE L ) DA 36 A4 B 5 B0 3 7 R
PR GEUBORL A R B R B X 3101 S B, A8 AR b o v A 5 EE A A R
4 18T 5 FE B, SR T S B i R SE A AP R ORI B REAR BB AL 2 A R A RN A9 2R R 2P 2 i
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x5
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Tab 5 Results of contents determination of Yupingfeng preparation (n=3)

Prim-O-glucosylcimifugin 0.688 0.681 0.679 0.293 78.929
Calycosin-7-O-3-D-glucoside 0.910 0.909 0.916 0.208 36.640
Cimifugin 0.906 0.913 0.904 0.119 31.606
5-O-methylvisammioside 1.930 1.938 1.940 0.523 90.314
Ononin 0.698 0.689 0.695 0.123 19.418
Sec-O-glucosylhamaudol 0.140 0.144 0.143 0.021 4.914
Formononetin 0.138 0.134 0.136 0.026 3.835
Astragaloside IV 0.202 0.208 0.205 0.105 62.512
Atractylenolide [l 0.944 0.941 0.936 0.055 10.847
Astragaloside [l 0.587 0.586 0.589 0.029 18.185
Astragaloside [ 5.755 5.756 5.752 0.154 15.128
Atractylenolide I 0.490 0.489 0.492 0.019 1.262
Atractylenolide [ 0.352 0.354 0.356 0.013 1.134
A B
2.5%10° 4 8x 10° ]
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Z15x100t z . .
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t/ min
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A': APCI source; B: ESI source. 1: Prim-o-glucosylcimifugin; 2: Calycosin-7-O- 8 -D-glucoside; 3: Cimifugin; 4: 5-O-methylvisammioside; 5:

Ononin; 6: Sec-O-glucosylhamaudol; 7: Formononetin; 8: Astragaloside IV ;9: Atractylenolide [Il ; 10: Astragaloside I ; 11: Astragaloside [ ;12:

Atractylenolide I ;13:Atractylenolide [ .
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Fig3 Comparison of APCI and ESI in source optimization
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