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ABSTRACT: AIM

dehydrodiisoeugenol, eugenol, costiolactone, dehydrocostiolactone, quercetin, isorhamnetin, luteolin, caffeic

To establish an HPLC-MS/MS method for the simultaneous content determination of

acid, gallic acid, protocatechuic acid, ellagic acid and kaempferol in Anshen Buxin Liuwei Pills, and to make
chemical pattern recognition. METHODS The analysis was performed on a 35 °C thermostatic Shim-pack GST-
HP C column (2.1 mmx100 mm, 3 wm), with the mobile phase comprising of methanol-water ( containing
0. 1% formic acid) flowing at 0. 25 mL/min in a gradient elution manner, and electron spray ionization source was
adopted in positive and negative ion scanning with multiple reaction monitoring mode. Subsequently, cluster
analysis, principal component analysis and orthogonal partial least square-discriminant analysis were performed.
RESULTS Twelve constituents showed good linear relationships within their own ranges (r=0.999 0), whose
average recoveries were 95.38% —105. 00% with the RSDs of 1.91% —5. 14% . Thirteen batches of samples were
clustered into 3 types, ellagic acid, dehydrocodenolactone, dehydrodiisoeugenol, protocatechuic acid, gallic acid,
quercetin and kaempferol were taken as potential quality differential markers. CONCLUSION  This accurate,
sensitive , stable and reproducible method can be used for the quality control and evaluation of Anshen Buxin Liuwei
Pills.

KEY WORDS: Anshen Buxin Liuwei Pills; chemical constituents; content determination; chemical pattern
recognition; HPLC-MS/MS; cluster analysis; principal component analysis; orthogonal partial least square-
discriminant analysis
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2 440, 787, 339 pg/mL MIHEIR, FERS 5 0 B F
Wi, B TMH— 10 mL 8, FEEEEEZ

FE, BIAR (£ Lr BTim e BE 43000 4. 140, 302. 806,
21.808 8, 10.9445, 0.6708, 0.963. 0.279 6. 0.464 .
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Tab.1 Mass spectrometry parameters for various constituents
Ay g/ min BT m/z FEF m/z M RE L eV
RE R THW 7.980 327. 1[M+H]* 203. 0[ M+H-C,H,0,]" -15.0
TEG 6.501 165. 1[M+H]* 105. 1[ M+H-C;H,0]" -14.0
RN BE 7. 645 233.2[M+H]* 187. 1[ M+H-CH,0,]* -11.0
LANRENER 7.778 231.1[M+H]* 185.2[ M+H-CH,0,]" -13.0
Wit %= 5.729 300.9[ M-H]~ 150. 9 M-H-C4H4 04 ]~ 24.0
FREE 6.584 314.8[ M-H]~ 300. 1[ M-H-CH, ]~ 20.0
IS 6. 021 285.1[M-H]~ 133.2[ M-H-C,H,0, ]~ 30.0
W TR 3.727 179.0[ M-H]~ 135.0[ M-H-CO, ]~ 18.0
BETFR 2.505 168.9[ M-H ]~ 125. 1[ M-H-C,H50] "~ 15.0
JR LR 3.001 153.3[ M-H]~ 109. 0[ M-H-CO, ]~ 16.0
AL 5.017 300.9[ M-H]~ 283. 6] M-H-OH ]~ 34.0
1z 6. 450 284.9[ M-H] "~ 187.3[ M-H-C,H,0, ]~ 29.0

2.3 &MXFFR 3K WO R T
100, 200, 400, 600, 800, 1 000 pL, & T 1 mL
i, WEERBERZIE, 78 “2.27 WM T
FEDNZE  DAXT RE G, 0T Wk B A R AR AR (X)), DT
BUAHAAR (V) #EA7IEIE, 58003 2, n4%
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Fig.1 Secondary mass spectra for various constituents
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R ORBREER, MR, WE TR, LR,
BEAE R . 1 A% My 0% 1 AL RSD 4 Bk 2.09% |
2.51% . 2.46% . 2.44% . 1.89% . 2.22% . 2.70% .
1.70% . 1.98% . 2.62% . 2.94% . 2.50% , ¢ H{Y
aAE R R AT,

2.5 FHEMXE PUKRE (SI, it 201155) 6
By, ¥ “2.1.27 N 5kl g5 s W, A
“2.2" WAMFTFHEEENE, MM EE R THEW.
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Fig.2 MRM chromatograms of various constituents

MR, KBREZE, MR, WETm., FILAE
fR . WEAER . 1L 23 & & RSD 43 514 0.59% .
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Tab.2 Linear relationships of various constituents

e

L% (a5 7 7 r .
(pg-ml")

KEAZSRTHE Y=1.478x10"X+6.958x10° 0.9992  0.414~4.410

TH™H Y=1.324x10°X+2. 050x10° 0.999 5  30.280 6~302. 86
ABFRNEE  Y=4.614x10°X+1. 136x107 0.999 0 2. 180 88~21.808 8
FEAARFTNEE  ¥Y=8.197x10°X+7. 446x10° 0.999 2 1.094 45~10.944 5
& Y=630.206x10°X+5. 024x10* 0.999 4 0.067 08~0.670 8
FRER  Y=4.776x10*X-5.927x10> 0.999 6  0.096 3~0.963
AKBHEE  ¥=6.935x10°X+10. 081x10° 0.999 4 0.027 96~0.279 6
Wi Y=7.814x105X+2. 836x10* 0.999 0 0. 046 4~0. 464
WETFM  Y=1.339x10°X+1. 110x10° 0.999 2 2.015 88~20. 158 8
JFILZKR  Y=3.054x10°X+5. 127x10* 0.999 0  0.414 8~4.148
BAEm Y=1.496x10*X+7.360x10° 0.999 0 2.187 86~21.878 6
125y Y=1.085x10°X-6. 574x10° 0.999 1 0.094 92~0.949 2

W, MR RREER . KRR MR, %
BTR . FULRIR ., BRAERE 1028 5 1 AL RSD
S0k 3.67%  1.47% . 2.63% . 3.67% . 2.51% .
4.09% . 3.94% . 2.77% . 2.76% . 1.45% , 1.99% .

4.13% , FPHRIAE 24 h WA ETE R I,

2.7 eAfEDERREE ORGSO AR O AT A
i (S6) 64y, 53 0.500 0 g, F% 100% KFHA
IR SA, e 2. 1,27 TR AR ALR A
W, 15 “2.27 WM E, A RICE,
gk, REAZRTHEW., THEH, KERENE, £
AARTNEE, LR, FRER, KBREER .
e, WEFRR, WILERR, SR, WaEmran
FE 1] e 4 R 98.26% . 101.22% . 99. 43% .
99.34% . 99.87% . 105.00% . 95.04% . 97.07% .
99.54% . 95.38% . 101.26% . 104.87% , RSD 4
B h 4.02% . 1.91% . 1.94% . 3.78% . 4.94% .
4.18% . 5.41% , 2.75% . 2.73% . 3.11% . 4.50% .
3.72%

2.8 HmAEale B3 HEEES, R “2.1.27
WUR Jrikdl s il W, 76 “2.2” TSR ik
e, RS R, S45RILER 3,

®3 BHHSENELR (vg/g, n=3)

Tab.3 Results for content determination of various constituents ( pg/g, n=3)

E2H4-F KEAKRTF . ) )

ETR= TEE TEH  AKFRNEE i MR BRZER KREZE MR e TR ORISR BAER LE
S1 250.997 16 107.078 1 298. 555 1011.679 32.328 47. 830 5.017 21.018 1050.625 93.442 514.718 13.433
S2 237.401 16 511.660 1 234.985 891.515 38.584 51.443 3.353 25. 100 1 361.978 88.887 585.075 13.577
S3 235.176 19 569. 154 1 388.048 958. 119 26.970 53. 893 3.242 18. 623 1 020. 837 105.695 546.366 12.097
S4 232.892 16 855.813 1 440.200 966. 125 21.794 47. 833 3.241 8.923 888. 829 93.764 489.821 10.909
S5 263.029 19 436.673 1 459. 404 981.112 21.560 56.220 3.443 20. 205 704. 860 89.879 461.975 11.526
S6 265.987 15 837.620 1 408.519 939. 063 16. 259 43. 648 3.976 14. 854 475.998 46.714 306.308 9.932
S7 272.504 19 261.671 1 668.458 1 078.073 20.432 52.452 4.913 17. 811 570. 765 45.519 433.180 10.791
S8 255.816 17 473.893 1 478.788 992. 870 16. 324 47. 680 4.907 17. 146 429.933 44.421 341.195 10.015
S9 262.238 15961.615 1 550.249 1014.256 16.033 41. 551 3.725 16. 195 501. 382 61.247 349.420 9.724
S10 287.347 17 864.017 1 440.700 930. 212 15. 093 45. 821 5.655 14. 522 445. 414 45.555 325.840 10.350
S11 198.608 15 178.087 1 289.611 823. 608 14. 478 40. 348 4.347 27.718 442. 479 51.752 352.817 11.138
S12 271.629 22749.412 1654.117 1 063. 490 8. 659 43,723 5.314 4.930 585. 761 47.829 326.036 9.681
S13 317.987 21 168.826 1 587.798 1 053.402 7.511 39. 439 4. 669 4.772 610. 433 48.093 328.014 9.724

2.9 tbFRXEMNFL r._’—li_“—‘ ,ﬁl;

2.9.1 BEMT RBUEEES, AR E — o2

P& ia s, BAEHEFE complete 1k, S ik
# euclidean 3£ | Z5RULIE 3, Mot E, 13 4t
FER RN 3 26, S1~S5 M4 1 25, S11 RE 2 2K,
S6~S10, S12~S13 % 3 25, FWHFE—T ZrEEM
hE RS EEA —EER,

2.9.2 FWAAHT (PCA) UKW &E A
At , 13RS MR, S A SIMCA 14. 1 3k {F
AT, ZERIE 4, UL EIH, S1~S5. S11
5 S6~S10, S12~S13 B, S11 5 S6~S10,
S12~S13 WAFFEH B B, SR —2L,
2.9.3  IEAwEe/ N_3i-F 534 (OPLS-DA )
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Fig. 4 PCA score plot for 13 batches of Anshen

Buxin Liuwei Pills
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Fig.5 OPLS-DA plot score for 13 batches of Anshen Buxin
Liuwei Pills
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Fig. 6 VIP values for Anshen Buxin Liuwei Pills
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