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ABSTRACT: AIM  To establish a high performance liquid chromatography-diode array detector-electrospray
time-of-flight mass spectrometry ( HPLC-DAD-ESI-TOF/MS) method for the analysis of chemical constituents in
Anshen Bunao Liquid ( Epimedit Folium, Polygoni multiflori Radix Praeparata, Cervi cornu Pantotrichum, etc.).
METHODS The analysis of this drug was performed on a 25 °C thermostatic Waters XELECTTM HSS T3 column
(3.0 mmx150 mm, 3.5 pwm) , with the mobile phase comprising of acetonitrile-0. 4% formic acid flowing at 0. 2-
0.5 mL/min in a gradient elution manner, and the detection wavelength was set at 278 nm. RESULTS Forty
consituents were found, twenty of which were identified. Vitamin B1, hypoxanthine, liquiritin, stibene glucoside,
icariin, glycyrrhizic acid, 6-gingerol and emodin showed good linear relationships within their own ranges (r=
0.999 0) , whose average recoveries were 91. 10% —107. 50% with the RSDs of 2. 43% —6. 64% . CONCLUSION
This stable and reliable method can be used for the quality control of Anshen Bunao Liquid.
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Tab.1 Gradient elution programs

s e — e
{Mﬁwm/ AZNE/% B O0.4% PR/ % {M’qﬁ E'f‘]/ %Mﬁ,ﬂm/ AZNE/% B O0.4% PR/ % ﬁq’qﬁ E'f‘]/
min (mLemin™") min (mL-min™")

0 0 100 0.2 95 18 82 0.5

5 0 100 0.3 135 24 76 0.5

8 0 100 0.5 140 25 75 0.5

20 0 100 0.5 150 35 65 0.5

45 7 93 0.5 160 45 55 0.5

50 9 91 0.5 170 70 30 0.5

75 12 88 0.5 180 90 10 0.5
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HPLC chromatograms of various constituents
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xR2 HRD ESI-TOF/MS 514 R
Tab.2 Results of ESI-TOF/MS identification of various constituents
-5 tz/min %y S FR [M+H]* [M+Na]* [M-H]- MS/MS FHIEB S /nm
1 4.027 #EAEBI C,H, N, 0S-HCl 301.088 4 323.070 4 299.073 9 — 270
2 6.613 HAMR C,HsNO, 148.060 4 170.042 3 146.045 9 — 223
3 8.390 KEEMERS C,H4N,O 137.045 8 159.027 7 135.0312 — 249
4 11.573 H&EB CeH,, 04 183.086 3 205.079 0 181.071 8 — 226
5 13.333 KA — — — — 174.112 8,127. 024 7 227
226
6 14.613 KX — — — — 144. 050 4,64. 132 2
270
7 17.213 KA — — — — 266. 096 1 226
8 20.333 KA — — — — 231.086 0,130. 175 3 226
9 22.973 KA — — — — 174.113 3,125.052 7 226
10 24.867 ZZEN; CeHg0,4 127.038 9 149.020 9 125.024 4 — 285
11 28.853 KAl — — — — 215.356 9,64.016 6 227 260
12 30.240 KAl — — — — 256.743 2,127.039 9 226
13 35.680 Al — — — — 244,112 2,124.453 8 232 315
14 38.093 JLZZE CsH,,04-H,0 309.096 9 331.078 8 307.082 3 — 217 255
15 39.160 K5I — — — — 342. 171 1,269. 345 6 236,328
16 43.507 KAl — — — — 130. 159 6,98.275 1 279.239.226
17 44.707 KA — — — — 247.146 2,178.471 2 283
18 48.667 KAl — — — — 217.093 3,121. 064 5 245 327
19 51.347 KA — — — — 203.053 6,171.231 0 243
20 56.187 KAl — — — — 121.052 7,101. 018 7 305
21 57.453 KH — — — — 243.047 3,221.210 9 305
22 59.240 KHI — — — — 342. 171 4,256.018 7 313
23 63.733 FHR C,H,0, 123.044 1 145.0262 121.029 5 — 240 275
24 71.587 KA — — — — 441.1157,357.112 3 245
25 75.380 HHEFF C,y Hy, 0, 419.1337 441.1156 179.034 7 — 237
26 77.658 SH Y Cy Hyy Oy 419.133 7 441.1156 417.119 1 — 237
27 79.605 “FELIETH C3,Hy 0, 727.206 0 749.1918 417.119 1 — 320
28 87.227 K#&E-8-0-B-D-#j#4iH  CyHyO 433.1129 455.094 8 431.098 4 — 267
29 103.213 ZFFEFH C33Hyg Oy 825.281 2 847.263 1 832.266 6 — 269
30 117.080 Pk ki C,sH,005 271.060 1 293.0420 269.045 6 — 275
31 119.667 FAHl — — — — 839.294 3,567.123 1 271
32 122.133 WIFERE A C39Hs0 054 839.296 8 861.278 8 837.2823 — 270
33 123.533 WiFEE B CyHygOoo 809.286 3 831.268 2 807.2717 — 270
34 124,840 WFEE C C39Hsp0, 823.301 9 845.283 8 821.287 4 — 270
35 126.860 IEEFES Cy HyO)y 677.244 0 699.236 7 675.229 4 — 270
36 130.267 A4 — — — — 469. 111 0,256. 134 1 271
37 155.912 HE#R CpHg 0 823.411 1 845.3930 821.3965 — 250
38 156.429 6-Lpiz C,Hy0, 205.190 4 317.1723 293.1758 — 280
39 157.720 AKHI — — — — 292,224 2,171.234 1 270
40 166.774 K#EE C,sH,, 05 271.060 1 293.0420 269.0455 — 254

T — s A %85y

K3 BESEKMEXR

Tab.3 Linear relationships of various constituents

5 BT [l )1 LML/ (pg-mL™") r Rl B/ (pg-mL™") R/ (ug-mL™")
1 4% Bl Y=49. 644X+8. 749 15.0~500.0 0.999 5 0. 089 0.298
3 UREER Y=85. 166X+0. 787 2.5~100.0 0.999 8 0. 094 0.313
25 HEH Y=49. 033X-4. 632 1.5~200.0 0.999 8 0.129 0. 429
27 IR Y=31.041X-12.932 5.0~200.0 0.999 9 0.176 0.588
35 YRR Y=39. 158X-7. 748 5.0~300.0 1.000 0 0.072 0.239
37 HER Y=2.605X+2. 125 2.5~100.0 0.999 0 0.141 0. 469
38 6-FEHEK Y=17.027X-10. 609 1.0~100.0 0.999 4 0.192 0. 635
40  KEER Y=95.92X-95.779 0.25~100.0 0.999 9 0.031 0. 104
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FlA AN SR, 7R 2. 1.47 TG &0 dhke
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Tab.4 Results of content determination of various constituents (pg/mL)

Gis Yk % B1 NS R CORZITE RFAETT L 6-LHE Kb E
S1 467. 29 5.87 11. 84 182.27 87.45 8. 82 4.59 4.48
S2 432.82 5.94 12. 48 186. 15 89. 46 8. 36 4.75 4.34
S3 465. 29 6.02 11. 69 185. 56 82.44 9.41 4.76 3.96
S4 428. 96 6. 67 11.98 181.55 87.67 8.76 4. 85 4.24
S5 447. 33 6.26 12.02 195. 84 92.74 8.97 4.67 3.85
S6 453. 09 5.93 13. 30 187.92 90. 53 8. 65 4.79 3.92
S7 462. 45 6.34 12. 47 183.75 88.43 8.74 4.47 4.13
S8 453. 65 6.26 13.22 184. 69 87.59 8.57 4.82 4.29
S9 474. 87 6.53 12.59 189. 72 89. 54 8.94 5.12 3.85
S10 437. 86 6.37 13. 44 189. 53 89. 69 8.75 4.58 3.98
S 452. 36 6.22 12.50 186. 70 88.55 8.80 4.74 4.10
RSD/% 3.43 4.37 5.09 2.28 3.03 3.16 3.80 5.45
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