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[ Abstract ] Objective: To establish a method for content determination of 4 kinds of isoflavones in
Hedysari Radix and Astragali Radix in Gansu province, and compare the contents of 4 kinds of isoflavones from one
year old and two years old samples from different areas of Gansu province. Method: Isoflavone glycosides,
formononetin, myrion isoflavones and formononetin were used as the reference substance. Agilent Eclipse-C
column (4.6 mm X 250 mm, 5 wm) was used with acetonitrile-0. 1% phosphoric acid solution as the mobile
phase for gradient elution. The detection was conducted at the wavelength of 254 nm. Result; The isoflavone
glycosides, formononetin, myrion isoflavones and ononin showed good linear relationship with the peak area at the

range of 2. 25-0. 005 625 wg (r=0.999 7), 2.22-0. 111 pg (r=0.999 4), 0.112-0. 001 12 pg (r=0.9999),
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and 1. 68-0. 001 68 pg (r=0.999 8) respectively. The average recoveries of Hedysari Radix and Astragali Radix
were 95% -105% with RSD <3% (n =6). Conclusion; The method for the content determination of 4 kinds of
isoflavones in Hedysari Radix and Astragali Radix was simple, accurate and reproducible. It can be used for the
content determination of four isoflavones in Hedysari Radix and Astragali Radix from Gansu province and its
comparative study. From the content analysis of 4 kinds of isoflavones, it was found that the quality of one year old
Hedysari Radix was equivalent to that of two years old Hedysari Radix; one year old Astragali Radix had better
quality than two years old Astragali Radix; and the quality of Astragali Radix was better than that of Hedysari
Radix. The best producing area for Hedysari Radix was Wudu, and the best producing area for Astragali Radix was
Tanchang. Formononetin content in Gansu Hedysari Radix was higher than that in Astragali Radix, while the
contents of isoflavone glycosides, myrion isoflavones and ononin were lower than those in Astragali Radix.

Therefore, the selection shall be made according to the isoflavones content during development and utilization of

Gansu Hedysari Radix and Astragali Radix, and these two herbs are not suitable for alternative use.
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Table 1 Hedysari Radix and Astragali Radix identification results of Gansu different regions
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Fig.1 HPLC chromatogram of Astragali Radix and Hedysari Radix
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Table 2 Linear relationship of four isoflavones
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Ingredients of four kinds of Isoflavones in one year old Hedysari Radix and Astragali Radix from different areas in Gansu province
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B O T B e

1 21.9 486 -464. 1 263 269 -6 6. 89 53.3 -46.41 111.0 37.3 73.7 403 846 - 443
2 17.1 473 -455.9 339 266 73 5.39 42. 8 -37.41 115.0 28.1 86.9 477 810 -333
3 33.2 552 -518.8 609 300 309 10. 40 39.3 -28.90 126.0 25.3 100.7 779 917 - 138
4 19.8 465 —-445.2 334 271 63 6.23 37.6 -31.37 77.9 25.5 52.4 438 799 -361
5 11.7 639 -627.3 176 340 - 164 3.70 43.1 -39.40 80.2 25.5 54.7 271 1 047 -776
6 10. 4 521 -510.6 301 290 11 3.28 51.7 —-48.42 94.4 35.4 59.0 409 898 - 489
7 11.3 460 —-448. 7 175 292 -117 3.54 36.0 -32.46 80. 1 32.1 48.0 270 821 -551
8 10. 8 372 -361.2 125 216 -91 3.41 29.6 -26.19 73.0 19.0 54.0 212 636 —-424
9 10.3 672 -661.7 133 346 -213 3.24 57.0 -53.76 47.3 37.2 10. 1 194 1113 -919
10 16.7 723 -706. 3 223 325 -102 5.26 79.9 -74. 64 92.0 39.2 52.8 337 1166 - 829
11 24.0 1000 -976.0 269 451 - 182 7.55 101.0 -93.45 145.0 48.2 96. 8 446 1 600 -1 154
12 15.2 559 —-543.8 207 357 -150 4.78 56.8 -52.02 86.0 42.1 43.9 313 1014 -701
13 21.1 866 -844.9 173 398 -225 6. 63 48. 4 -41.77 61.7 29.5 32.2 262 1342 -1 080
14 10.5 863 -852.5 125 367 —-242 3.32 59.8 -56.48 42.7 28.6 14. 1 181 1318 -1 137
15 20.9 1539 -1518.0 259 421 -162 6.58 57.8 -51.22 103.0 18.2 84.8 3890 2037 -1 648
16 17.6 815 -797. 4 258 312 -54 5.55 69.3 -63.75 80.8 26.7 54.1 362 1223 - 861
17 14.7 509 -494.3 209 301 -92 4.62 70.6 —-65.98 50.9 50.7 0.2 279 932 - 653
18 10.3 862 -851.7 170 445 -275 3.24 26.3 -23.06 50.4 11.7 38.7 234 1345 -1111
19 24.1 537 -512.9 243 219 24 7.60 17.6 -10.00 108.0 8.63 99. 4 382 783 -401
20 15.7 592 -576.3 230 269 -39 4.93 13.9 -8.97 71.6 7.00 64.6 322 881 -559
21 20.6 542 -521. 4 315 219 96 6.47 19.2 -12.73 104.0 12.4 91.6 446 793 - 347
22 19. 6 562 —-542. 4 223 240 -17 6. 18 14. 5 -8.32 97.6 8. 44 89.2 346 825 - 479
23 20.0 570 -550.0 460 239 221 6.29 12. 4 -6.11 174.0 3.77 170.2 660 825 - 165
24 14.7 387 -372.3 239 172 67 4.62 9.3 -4.72 91.8 9.15 82.7 350 578 -228
25 17.2 510 -492.8 272 235 37 5.40 12.7 -7.30 76.6 4.79 71.8 371 762 -391
26 10. 3 584 -573.7 213 258 -45 3.24 14.5 -11.26 66.2 10.5 55.7 293 867 -574
27 29.17 548 -518.3 312 244 68 9.35 15.8 -6.45 104.0 9.15 94.9 455 817 -362
28 27.5 549 -521.5 307 253 54 8. 64 15.4 -6.76 106.0 6.78 99.2 448 823 -375
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Table 4 Contents of four kinds of isoflavones in two years old Hedysari Radix and Astragali Radix from different producing areas in Gansu

province png g
P rp— e P b 4 F0 5 W
A — Q;E; o HE f;i qoE :;i QWi 1;2 gt i; ]
1 15.40 430 -415 547 257 290 21.30 16.7 4. 60 141.0 8.72 132.00 725 713 12
2 9.22 423 -414 205 270 -65 12. 80 13.7 -0.90 128.0 4. 11 124. 00 356 711 -355
3 8.07 512 -504 128 368 - 240 11.20 17.6 -6.40 27.9 4.44 23.46 175 902 -727
4 8.08 632 -624 120 417 -297 11.20 14.5 -3.30 27.1 4.18 22.92 167 1067 -900
5 6. 69 405 -398 253 231 22 9.56 25.4 -15.84 25.9 3.23 22.67 295 664 -369
6 5.35 444 - 439 317 350 -33 5.90 4.8 1. 15 48.5 32.40 16. 10 377 832 - 455
7 5.05 508 -503 211 254 -43 7.00 8.3 -1.31 87.9 2.09 85. 81 311 773 - 462
8 4. 41 666 - 662 311 366 -55 5.66 5.7 -0.08 44.0 1.93 42.07 365 1039 -674
9 4.42 495 -491 138 276 - 138 5.68 76.3 -70.62 177.0 19.70 157. 30 325 866 -541
10 6.06 502 - 496 139 282 - 143 8.40 72.2 -63.80 186. 0 17.50 168. 50 340 874 -534
11 5.29 408 -403 137 236 -99 7.34 62.1 -54.76 191.0 14. 80 176. 20 341 721 -380
12 4.97 513 -508 147 280 - 133 6.89 82.4 -75.51 186.0 15. 00 171. 00 345 890 - 545
13 6.79 447 —-440 174 271 -97 9.42 50.1 -40.68 215.0 13.90 201. 10 405 782 -377
14 4.57 499 - 494 142 293 - 151 5.43 60.6 -55.17 192.0 18. 00 174. 00 344 871 -527
15 4. 60 488 - 483 140 298 - 158 5.62 6.5 -0.86 192.0 1.52 190. 48 343 794 -451
16 4. 45 400 -396 154 261 -107 6.17 5.2 0.95 179.0 1.78 177.22 344 668 -324
17 4.12 447 —443 129 254 - 125 5.72 61.4 -55.68 178.0 2.76 175. 24 317 765 — 448
18 3.97 438 —-434 144 252 -108 5.51 66.6 -61.09 200.0 15. 00 185. 00 353 771 -418
19 17. 10 416 -399 364 232 132 23.60 80.8 -57.20 117.0 20. 30 96.70 522 750 - 228
20 6.87 480 - 473 247 252 -5 9.52 88.1 -78.58 78.2  28.80 49.40 342 849 -507
21 2.38 336 -334 304 317 -13 3.52 35.9 -32.38 84.6 14. 00 70. 60 394 703 -309
22 8.56 433 —-424 251 254 -3 11.90 20.9 -9.00 69.6 2.79 66. 81 341 711 -370
23 3.82 534 -530 143 292 - 149 5.30 25.9 -20.60 53.3 5.69 47. 61 206 857 -651
24 3.14 530 -527 212 437 -225 4,35 10. 8 -6.45 46. 1 1.45 44. 65 265 979 -714
25 8. 44 500 —-492 237 472 -235 11.70 10. 5 1.20 98.6 1. 66 96. 94 356 985 -629
26 11. 60 365 -353 256 220 36 16. 10 5.5 10. 65 114.0 1.54 112. 46 398 591 -193
27 16. 40 230 -214 326 250 76 22.80 7.8 15.02 162.0 3.30 158.70 527 492 35
28 10. 40 486 -476 392 352 40 14.50 6.9 7.65 85.1 1.10 84. 00 502 846 -344
At LR AR 4 MR RN B ES T —
4 Fh B R, AP RERSEREE Fh BER @ﬂﬁﬂltm WH & EIKT 44,00
B 3.9 ~6. 2 £, BT LAELN 5 & ¥ P-4 48 25 10 24 B ffi 5 A AR BR B, oo & |38, § 1 & 2 %

WP R E BA S WA BRI, K —4FES TFEEXI, %w o B

TR B S X 4 PR S R B W SRR A R 2R 5 AR R 4 b S

IR R R P B R A R A RAVRITC R M2 S U 4 Bh R B 2 R

FCMY 35. 8 ~64. 8 i, T LAZMIH A TBEHE FwllH BN, —4F RS AR REAM Y.

4 24 B 1, SR B R B AT H . —ARA RO 4 iR B S R B R

3.3 AMARRZER MRS WM, CAREL R E T AR A R T A AR AR AR A B ,/\EPt
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x5 HAESHRERMARFI4MBEMAS FHEE
Table 5 Average content of four isoflavones in Hedysari Radix and

-1

Astragali Radix in various regions of Gansu province ng-g
S b il BES S BE MW 4**%
FHIX EE BT REM O EFE EEEA
—AEALLE HAb 17.0 290 5.4 94.8 407
=8 161 203 5.1 75.9 300
®AE 199 281 6.3 100.0 407
a8 117 256 5.6 89.9 369
TARRT . HAl 7.8 262 10.6  66.3 346
HE 4.9 145 6.6 190.0 346
Al 8.9 273 12.3 90.9 385
) 7.2 224 9.8 119.0 360
AR Hfh  496.0 280  41.7  28.5 847
HE 8410 372 62.7 33.2 1309
HEE 538.0 235 14.6 8.1 795
8 634.0 297 39.5 22.9 993
TARAT . HAb  503.0 314 13.3 7.6 838
wE 464.0 270 54.4 12.0 800
H®EE 4310 308 29.3 8.1 776
8 463.0 296 33.7 9.4 802

WS ERFEWM SR LR EEER., BEER
B PR AL ER S 4 P S EE R 2 o) R A
e 5 2 M 25 5 5 R, AU 4 S 08 T 288 o 40 7 o
MO, — 4P AR B T A
3.4 WX ERmESR HRERI WM, L
A FEE R 4 SRR SR R R e A >
RAR, — A (AR AR LT 4 i R B S )
KRB RS > 7 B fEa B MR Z E XL,
— AR R 4 S i R ORI
PEER A PRI & 4 PR B
FME2ER . TARA R 4 B S R SR SR TG
BEME2ESR, AR 4 R R RN A
WEMZES . UL, M 4 Fh S B 2SR o B B A
SN EE BRI AR Z B, R AR O s B LA
B A 7 XA, G2 38 R B R 4 BT 4 AR — B
g Tk, i B 2T R R RS 4 Bl 5 28 A )
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