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Abstract: Objective To develop a HPLC-QAMS method for simultaneous determination of carboxyatractyloside, atractyloside,
forsythoside B, forsythoside A, forsythin, prim-O-glucosylcimifugin, cimifugin, 5-O-methylvisammioside and sec-O-
glucosylhamaudol in Biyan Tablets. Methods The analysis was carried out on an analytical column Agilent HC-C ; (4.6 mm x 250 mm,
5 um) with gradient elution by acetonitrile and 0.2% phosphoric acid solution, at the detection wavelength of 203, 275 and 254 nm
and a flow rate of 1.0 mL/min; the column temperature was 30 °C . Using forsythin as an internal standard, the RCFs of
carboxyatractyloside, atractyloside, forsythoside B, forsythoside A, prim-O-glucosylcimifugin, cimifugin, 5-O-methylvisammioside
and sec-O-glucosylhamaudol were calculated. The RCFs value were used to calculate the contents of nine components in Biyan
tablets, and compared with the results of the external standard method (ESM) to verify the feasibility of the method. Different
chromatographic columns were used to determine the relative retention time,and the feasibility and accuracy of one test and multiple
assessment method for the determination of nine components in Biyan tablets were evaluated. Results The method for quantitative

control of nine components in Biyan Tablets was established, and the validation results met the requirements. There was no

ks HEA: 2021-06-01
E&WH: LAS R ELREUR R RITE (2019-0938)
FB—EE: U, T ARL B AL, EENF LTS 25 SRR LIE. Tel: 13805309239  E-mail:dvxp45889@163.com



+ 1682 -

$F44% FE8H 202188 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 44 No. 8 August 2021

significant difference between the calculated values and the measured values of nine active components in Biyan tablets. Conclusion

The HPLC-QAMS is suitable for the multi-index component quality evaluation mode of Biyan tablets, which can provide reference

for the establishment of quality control method of Biyan Tablets.

Key words: Biyan Tablets; HPLC-QAMS; RCF; carboxyatractyloside; atractyloside; forsythoside B; forsythoside A; forsythin;

prim-O-glucosylcimifugin; cimifugin; 5-O-methylvisammioside; sec-O-glucosylhamaudol
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1.1 &S

1 B A B R (Agilent 1200 2, 35 [F Agilent
A A s LC-20AT &Y, H A By ) ) s HF 40 i R
“F-(OHAUS AX224ZH/E &L, 75 M| 38 B A28 IR 2
F]D 3 7 I e A (JK-250DB Y, & 8 4 JE ML il
& A B A A D s WA B A (Agilent HC-C, £ <
Kromasil C, Capcell C, A, # # 5 4 250 mm X
4.6 mm,5 pm).
1.2 HME5FEEAHF

Xof RO LS B R AL IE R TR
FAF RN 5-0-F L Y i BT oK B A (A5 23 53l 9 111811-
201603, 111810-201707. 110821-201816. 111522-
201913 111523-201811, Jii & 43 % 5 %l 9 96.6%-
97.2%+99.1%-94.6%- 97.4%, 71 [F € i 24 & & 5
T s AR R EERT BEARE THREMZF
By # C it 5 4> % & PRF8032444. PRF9122905.
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2 FES5%R
2.1 REXNEMARAES

BURFE G AT AR GE AT B &M BT
AR TR E TR 2 5-O- YRR 4E B B K
2P By TR BRI = R SRR E , F 50% FF B
HFEBRIEEARTF0.992 mg/mL AT 0.118 mg/mL . i
TG T B 0.254 mg/mL. 7% B B8 1 A 1.310 mg/mL.
AT 0.492 mg/mL. F+ Bk & 1 0.748 mg/mL. Ft ik
% 0.216 mg/mL . 5-O-FE4EHRKEE T 0.334 mg/mL.
Z BT 0.178 mg/mL [PVR & & . K 2L |
R 24 2.5 mL, H 50% H I 5E 25 28 50 mL, 43 7
A 0F JE S R (R 2 S R 1 49.6 pg/mL & R H
5.9 ug/mL. %M B 12.7 pg/mL. &5 7 A
65.5 ng/mL. &M 24.6 ug/mL KT 37.4 ug/mL .
FHZR 10.8 pg/mL.5-O-FSEE B KEEF 16,7 pg/mL.
Z W 8.9 ug/mL) .
2.2 IR RIBIRAE S

B id &, B A WA RS SRR 2 1.0 g, B
25 mL & i H . 1 50% FEE 20 mL , # 75 45 min,
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il £ P R 2 BT i S R 7 RGP B e R K
&, [ B A R
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LE-0.2% WEFR AN AR , B B2 BB : 0~10 min,
15.0% )1 ; 10~16 min, 15.0%—20.0% ZJi§ ; 16~
29 min, 20.0%—35.0% Z Ji§ 5 29~50 min, 35.0%—
48.0% . Jf ; 50~60 min, 48.0%—15.0% & i , /A1
J & 1.0 mL/min; Agilent HC-C (250 mm X 4.6 mm,
5 ) A A 30 °Cs R K 203 nm(0~16 min, I
EREGAI AT 275 nm(16~29 min, Ml &
R BOERS T AVERHE) 254 nm(29~60 min,
T 5E TH IR 2 TFBR K L 5-0-FF JE 45 7 ) K B L 2%



$F44% FE8H 202188 %#"i‘-‘[ﬁti Drug Evaluation Research

Vol. 44 No. 8 August 2021 + 1683 -

YD) s BEAE R 10 pLo BU“2.17 300k A 06 fE i i
Je“2.27 V54 Fb A Bl I VA% R 1 2% 3R R )
B B 1. AR Rl ER PR EEAR T AR
HVEMEEE BOEMBEHE AVGEME THRRER T T
JFR 2K  5-O- H 35k 4 i B oK I 4 M0 258 By 1 55 A AT 6
W7y B RAF (O3 B REE >1.5) s BARBR B LA % o3
T T =5 000 BIVE AL B S o0t S R o 9 Rl 23
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4B A5 SERHE ; 6-THIRER T 5 7-THIRER s 8-5-0-F 24
B KRBT 5 9-Z 55 Wy

A-mixed reference substances; B-Biyan Tablets; C-sample without

Xanthii Fructus ; D-sample without Porsythiae Fructus; E-sample
without Saposhnikoviae Radix; 1-carboxyatractyloside; 2-atractylo-
side; 3-forsythoside B; 4-forsythoside A; 5-forsythin; 6-prim-O-gluco-
sylcimifugin; 7-cimifugin; 8-5-O-methylvisammioside; 9-sec-O-glu-

cosylhamaudol
1 EEXR@REAK&HPLC BiEE
Fig.1 HPLC of mixed reference substances and samples
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1.0.1.5.2.0.2.5 mL, 7 A 50% FFEZE 2542 20 mL, #1153
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Table 1 Regression equations and linear ranges of nine

components in Biyan tablets

W ] AL

(ugmL D
BIEHATF  ¥=2.109 1 X 10°X—1276.4 4.96~124.000.999 7
AL Y=6.7522X10°X—581.9 0.59~14.75 0.9994
FERIREE B Y=1.2320X10°X+965.6 1.27~31.75 0.9992
HERIEETFA  Y=2.3606X10°X—858.9 6.55~163.750.999 1
L UNES Y=1.5737X10°X4+1353.2 2.46~61.50 0.9992
THRRERE Y=1.8763X10°X—372.6 3.74~93.50 0.9995
THiRE Y=1.0442X10°X—817.2 1.08~27.00 0.9997
5-O-HIFE4ERT ¥=1.3807 X 10° X4260.0 1.67~41.75 0.9996

BRI

Zor M Y=8.0484X 10° X—1038.5 0.89~22.25 0.9992

25 BEERKE

i 2 W2, 17 TIR A5 o TR VA, 4% 2.3V T
FAFEE 6 UGHFED T, IR R ETEARE AR
TR G T B & AR T AGEM T TR R A LT BR
B\ 5-O- F JL 2 i B K B 2 56 W R i T A, i
A 9 Fh 43 W THI AR ) RSD A 43731 0.66%1 1.19%-
1.03%.0.54%.0.85%10.76%-1.10%-1.05%-1.22%.
2.6 TREMIRAE

BB 2 B (K5 200110 , 72227 10 5 B 1) 4% it
WA, T 0.2.4.6.12.24 h#%“2 37 10 2 fF 3k 4
IIHT SRR B AR AR ERIES T B
HAERME TR R TR R L 5-0-F S 4E TR ok
B 2P By E A . B A R 24 h N B2
SE 5 9 R 4 W THT AR ) RSD R 43 7 M 0.75%+1.22%
0.98%.0.57%+0.90%.0.86%+1.11%+1.03%.1.16%.
27 EEMRE

BB 2 B (K5 200110 , 7264227 10 5 B 1) 4% it
T AR, AE“2.37 WA A N BERE 23 AT, S 2R 6 KT
TIRE, IR BT EARF GEME T B &
Bt AT FEIRR R T T IRR R L 5-0- H 3 4 7 ]
KEEH Z oy R I AR T A& 9y
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HEMRSDE 2 54 1.09%1.86%+1.55%+0.97%-
1.61%-1.17%-1.74%-1.53%.1.80%.
2.8 INFEEIEERIKIE

WO RR BT AR T AT MR Bl
e AVERTF TERR R TR R < 5-0- F 3 4 2 ]
KEEH Z & &SR (520011009 177
B 2o A, WA, RS AR EL 0.5 g, 43 i 3 41, B 415331
K IMARARE SR CREAE AT 0.673 mg/mL
AR T 0.090 mg/mL . % 8 B 0.185 mg/mL . i
5 FF A 0.936 mg/mL - 7% ¥ 0.287 mg/mL . F Jik &
# 0.475 mg/mL- Jt J#k % 0.162 mg/mL. 5-0- F %t 4
o B K % FF 0.244 mg/mL . % 5 B 1F 0.137 mg/mL)
0.5.1.0~ 1.5 mL, #%“2.2” T 5 BR 1] 43 o #F 63 i 7
W AE237 T T RFE T LSRR E AT &
AR V&R T Bl e AR R
FEIRR R\ 5-O-H B 4E BB R B L 205 Iy 1 0 T AR D
TS B INRE [T o 9 B 23 1D ~F X5 A [T
2 RSD 43 5124 99.73%(1.01%) . 98.04%(1.39%)
98.80% (0.98%) ~ 100.03% (0.65%)  99.22% (1.05%) +
100.08%(0.70%) . 97.41%(1.52%) + 96.96% (1.37%) +
98.11%(1.18%)
29 MEMRIERFIEIL

R 2 W HC“2.47 T 6 A 2 51 ¥ 3k AR A
TE“2.37 Tk A FREFE BT I KRB AT AR
HOEMER T B EMER T AVEMIF T RRR T T
JBR 25 5-O- FF 35 4 37 [ oK i | 22 5 Wy A ) g T AL
PUER T AN, 53 ik AR EE R B AR
HOEMBEE BUE AR B AR R T TR R .
5-O-H1 S 248 Wi BT R B2 1+ 22 50 W 7 107 350 4 X #62 1E
A7 43 51 4 0.749 7.2.330 3.1.277 9.0.668 4.0.844
4.1.517 9.1.142 8.1.958 1, RSD 18 4 5 N 1.37%
1.21%.0.46%+1.30%-1.76%+1.61%-0.96%0.29%.
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Table 2 Influence of different factors on RCF
AR AR TR 5
R BEEAT AN EHRITD EBEEA AT THRE O N e
R oK W
HPLC 4 Agilent 1200 0.759 8 2.348 3 1.286 6 0.678 5 0.853 6 1.527 4 1.150 9 1.9759
A LC-20AT 0.746 1 2.328 6 1.2751 0.670 3 0.8371 1.508 8 1.1330 1.956 6
ke Agilent HC-C,y 07522 23336 1.2801 0.6715 0.8479  1.5190 1.1453 1.962 7
Kromasil Cg 0.741 6 2.3002 1.267 5 0.663 0 0.828 5 1.4803 1.126 1 1.947 4
Capcell Cyg 0.770 3 2.3709 1.299 3 0.691 2 0.870 8 1.548 5 1.164 7 1.980 3
AFWE 0.8 mL/min 0.730 6 2.280 4 1.2591 0.650 2 0.820 6 1.4839 1.127 5 1.939 4
0.9 mL/min 0.738 1 2.3009 1.266 0 0.657 9 0.8319 1.500 2 1.1339 1.940 6
1.0 mL/min 0.746 3 2.3287 1.2755 0.666 0 0.8412 1.5161 1.140 3 1.9559
1.1 mL/min 0.751 8 2.349 1 1.2793 0.671 3 0.849 5 1.526 7 1.148 8 1.967 8
1.2 mL/min 0.757 9 2.3508 1.287 8 0.674 6 0.8573 1.5490 1.162 4 1.981 3
iR 28 °C 0.762 9 23715 1.294 0 0.684 1 0.863 7 1.548 7 1.1614 1.970 5
29 °C 0.753 6 2.346 1 1.2855 0.6752 0.854 4 1.5309 1.1533 1.963 2
30 °C 0.747 1 23288 1.274 7 0.663 5 0.8402 1.5152 1.140 9 1.956 3
31°C 0.734 4 23129 1.266 1 0.660 9 0.8326 1.506 1 1.1340 1.950 8
32°C 0.729 8 2.2913 1.2599 0.655 7 0.826 5 1.4825 1.128 5 1.941 9
FME 0.748 2 2.3295 1.277 1 0.668 9 0.843 7 1.516 2 1.143 4 1.959 4
RSD/% 1.59 1.19 0.94 1.64 1.73 1.53 1.15 0.71
F3 AEMLEE. BIEHEXTE IR B B8 A 50
Table 3 Influence of different instruments and columns on relative retention time value
HH X O B I (1]
& RN BREGART  wARYW  EMEE EMEE JIRERT TR S-O-MRYEN Zrmiy
1B A BAT K Y
Agilent 1200 Agilent HC-C 4 0.4214 0.5242 0.7359 0.8367 12016 13670 1.5222 1.7359
Kromasil C, 0.4309 0.5306 0.7486 0.8418 1.2293 1.3955 1.5557 1.7551
Capcell Cyq 0.4172 0.5139 0.7203 0.8182 1.1876 1.3423 1.509 3 1.720 6
LC-20AT  Agilent HC-Cy, 0.418 6 0.5171 0.7255 0.8295 12159 13781 1.534 8 1.740 8
Kromasil C 4 0.4275 0.5238 0.7341 0.8307 12170 13749 1.537 6 1.744 3
Capcell Cyg 0.423 8 0.5247 0.7330 0.8344 1.1965 13575 1.5291 1.7350
FIE 0.4232 0.5224 0.7329 0.8319 12080 1.3692 1.5315 1.738 6
RSD/% 1.24 1.14 1.32 0.96 1.28 1.33 1.02 0.66

W, 48 Bt H AL R B AR H S AR, B
AR 73 TH R 3R TR 3R+ 5-O- H Bk 48 Hir o] oK
B R 225 By 35t 24 28R o0 S R R B 3% 7 B
A NERH 9 Mg b 7 HEAT € BT
32 BIEFAHMRL

R EAE KA, DURBEEGART AR &
RUEH BRI AER TR TRRER
5-O- H 5k 24 4T AT K 2 5 R 225 Iy €8 9 06 4 9 8
2% BT P0G I I DL B 2P R DL N e A,

ST ZE-0.01 mol/L i g — SN AL 2
5-0.2% BERR VL JiF-7K ORI R K T 3R 4 A
TBENHE R &R L6 -0.2% B IRV N iR 5))
5 4% 2,37 TR B e i R e X 2 58 Py v O i ple 7 ik
A7 [ ISS ASEIN o
3.3 i MEEIGARESE

FEBEAT B 28 Ll v & i, DUREE B AR
H EARE GEMEE B EMEH AVEME TR
R TFRRER < 5-0- B 5E 4 307 ] K B R0 25 gy 1 45
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Table 4 Determination results of nine components in Biyan tablets (n=3)
S RIEEBARH AR
5 ESM/ QAMS/ RAD/ ESM/ QAMS/ RAD/ ESM/ QAMS/ RAD/
(mg'g" (mg'g " % (mg'g " (mg-g™") % (mg-g™") (mg-g™") %
200110 0.583 — 1.359 1.344 0.55 0.176 0.179 0.85
200317 0.471 — 1.626 1.591 1.09 0.211 0.209 0.48
210105 0.696 — 1.087 1.102 0.69 0.142 0.145 1.05
BT B HEREE A THRR R H
b5 ESM/ QAMS/ RAD/ ESM/ QAMS/ RAD/ ESM/ QAMS/ RAD/
(mg'g" (mg'g " % (mg'g " (mg-g™") % (mg-g™") (mg-g™") %
200110 0.374 0.366 1.08 1.851 1.879 0.75 0.971 0.954 0.88
200317 0.299 0.305 0.99 1.185 1.192 0.29 1.163 1.18 0.73
210105 0.448 0.439 1.01 2.22 2.193 0.61 0.777 0.761 1.04
THRRER 5-O- P Y 0 B oK I 1 Z Tt
it ESM/ QAMS/ RAD/ ESM/ QAMS/ RAD/ ESM/ QAMS/ RAD/
(mg'g™" (mg'g " % (mg-g™") (mg-g™") % (mg-g™") (mg-g™" %
200110 0.318 0.324 0.93 0.492 0.497 0.51 0.256 0.259 0.58
200317 0.38 0.376 0.53 0.394 0.401 0.88 0.204 0.209 1.21
210105 0.255 0.262 1.35 0.588 0.58 0.68 0.307 0.301 0.99

A PRI S A TN 5 8248 b , 0 b 25 884N [F) Vs
FICKI 50% HEE 70% FFEED | F IR B EL
J5 2GR B R ) Je B B ] (30,45
60 min) , 5 2 LA 50% B8 75 45 min X £ %8 7 ki
AT 4%

KRS VUEFM T NS, L T R R R R
BEEARF BARET EMEEF B EMEEH AEM
TR TFRRZE L 5-0- H 3 2 307 B K B 4 70 %
2 W 9 B 2 i HPLC-QAMS ¥ , BT 8 37 1) 5 1%
VAR G RS B, AR T RS AR
AT &8RP Z RSN, NEEE &R A
7 T R CR I AT R R e SRt T S5 9
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