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WE:BH RN al i g XS PARRS S ZORGHIRMEE R TR E3#%4E A Waters BEH ‘lg#i(zoommxz. 1 mm,
1.7 pm), AR THE - 0. 1% FERKRZ & (FEHRB) Rk A 0.2 mL/ min, &0 5% K 4 250 nm, A28 A 35 C,#HEH 1 pul,
GR AER FTHR LEF AT SRR I E AR F XA FTRILS A 6.05~121. 00 pg/ mL.4. 37~87.32 pg/ mL,
0.30~6.02 wg/ mL.1.09~21. 81 pg/ mL.6. 10~122. 12 pg/ mL.1. 00~ 20. 05 pg/ mL S& B R Hi@mm L&t £ & R3F(R*>0.999 6) ;
AEE B AR R4 RSD ¥ T 5.0%; T ¥ e Af w5 H) A 98.26%, 96. 72%, 98. 78%, 97. 56% , 99. 18% ,
99.19%,RSD ¥ F 4.0%(n=6) RAL KM HE R ZEXEIMERGEA RS, LEFHAAY ST LRFEAWETZE
TR K, 5 R A 2.73,46.61,8.45 ng/ g F= 42.36,13.03,37. 45 pg/ g &5 ﬁfrz%iéﬁﬁ%ﬁr?;,ﬁwﬁﬁﬁ%?ﬁb)&ﬁﬂﬂﬁ&%&%
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Simultaneous Determination of Effectlve Components in Hedysari Radix and Astragali

Radix by UPLC
JIAO Jie,GUO Jianbo,ZHENG Xu,HU Mengmeng,CAl Hu
(Shaanxi Institute for Food and Drug Control + NMPA Key Laboratory of Drug Microbiological Detection Technology ,Xi'an,Shaanxi,China 710065)

Abstract: Objective To establish an ultra — high — performance liquid chromatography (UPLC) method for the simultaneous
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determination of effective components in Hedysari Radix and Astragali Radix. Methods The chromatographic column was Waters
BEH C,; column (200 mm X 2.1 mm, 1.7 um),the mobile phase was acetonitrile — 0. 1% formic acid aqueous solution (gradient
elution) ,the flow rate was 0.2 mL/min,the detection wavelength was 250 nm,the column temperature was 35 °C,and the injection
volume was 1 pL. Results The linear ranges of vanillic acid, ferulic acid, calycosin — 7 — glucoside, isoferulic acid, ononin and
calycosin were 6.05 —121.00 pg/ mL,4.37 - 87.32 pg/mL,0.30-6.02 pg/mL,1.09 - 21.81 pwg/mL,6.10 - 122. 12 g/ mL
and 1.00 - 20. 05 wg/ mL respectively (R* = 0.999 6). The RSDs of precision,stability and repeatability tests were all lower than
5.0%. The average recovery rates of the above six components were 98.26%, 96.72%, 98.78%,97.56%,99. 18% and 99. 19%
respectively, with RSDs lower than 4.0% (n = 6). The contents of calycosin — 7 — glucoside, ononin and calycosin in Hedysari Radix
samples (Wudu) were 2.73,46.61 and 8.45 pg/g respectively,which were significantly different from 42.36,13.03 and 37.45 pg/g
in Astragali Radix samples (Inner Mongolia) respectively. Conclusion The established method is reliable and simple, which can
provide a reference for the quality control of Hedysari Radix and Astragali Radix in the later stage.

Key words:Hedysari Radix;Astragali Radix; UPLC;common component;content determination;calycosin — 7 = glucoside;ononin;calycosin

TN GRHME Y 56 1 1€ Astragalus membranaceus
(Fisch. ) Bge. var. mongholicus (Bge. ) Hsiao o il J& #
I Astragalus membranaceus (Fisch. ) Bge [ T # AR , &
P Sl R H AT M 2 A AT R BRI 2 )T A
Hedysarum polybotrys Hand. — Mazz. W14, 2 H ik
B H 25 8F . 3 R R R JE 2541, 44 A TH A
KT IR FTREEHERR S St A LA AH
Lo 2y PRA FHAEAE 22 5 A0 8T SR B R 28 180 00 D T, B
B VAL B A B i 125, 21 MG 1 B A A
27kl 1k S Rl | RN € = i X (SRS A
B FEAAPCE BB PO BTREEN, H &1
AP PR R SF AR -4 BT, 2L
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1 UFE5RKH
L1 {428

Waters H — Class B8 /55 8508 AH (2151 (58 [E Waters
23] 3 SKS200GT B P 4 i vk e (L g Bk 7 48
AR T ) s MS430TS B AL 5~ K F  XPE205 B L - K-
(MR — FTR 2 < i > AIRAR]) s Merck Milli -
QALK CRYEAL THAR < Bilg > AFRAF]) ;DK - 98 -
11 280 v, Al A B (R T B8 R A AT IR A 7DD
1.2 iK%

B 57 EER X RS (4t 5 O DST190915012
> 98%) , PEARAE T XTI A (A5 DST190711044,
T > 98%) , KW T AR E TR A ) AR AT BR 2L H 5
B A S R H O RS (AL S Ol 111920 - 201505,
B > 97.1%) , B B IR X IR &b (4t 5 O 110773 -
201614, 5 > 99%) , S FTRLI AR ity (1504 111698 —
201103, F it > 99. 2%) , Fr HEHO0H I A (L5 110776 —
201503, 1 > 99. 8% ) , WA T i [ 12 it 25 b K F 5T
B s LM FH B Sy g ali, HARialm) 24y oMl , 7K oy

HBAK S (g 2 M A BR TR A AL S
120974 — 202011) , IRABLL EE (Bl B [A] N 21 FE W 85 A B
TLA AL #4524 20200805) , 349 28 Bk 7 v = 24 K2 rh
2R P S TV O FAR S N IE

2 FAEEER

2.1 @iEEH

{0 3% A - Waters BEH Cyg £ (200 mm X 2.1 mm),
1.7 pm) s sl : 25 (A) = 0. 1% HER/KER(B) ,
FEVEE (0 ~ 1 min i 8% A—13% A, 1~ 10 min i 13%A ,
10 ~ 15 min B} 13%A— 20%A, 15 ~ 18 min B} 20%A—
23%A, 18 ~ 23 min I} 23%A — 20%A, 23 ~ 25 min i}
20%A—13%A , 25 ~ 27 min B} 13%A— 8%A) ; il & :
0. 2 mL/ min; B :250 nm; MR - 35 °Cs i 1 L,
2.2 BARHE

WAL BTERIR S BT BIR LA LB R
] 7 3 S T o R A 0 o RS RO,
Bk 4y ) R 403. 19, 436. 59, 466. 24, 488. 04,
400. 82,404. 91 wg / mL [RTR G XF HE i T BRAT BE L
FEMAE R R4S 3 o M B OE , BB IEHIE T K
A 30 mL HIEE 7 (2R 250 W, 05 % 43 kHz) &b
P30 min, B, 8, R 2k e sk e 4
B0 mL A=, I B E 2L 525, 400, 2 pm B AL
DEREUE T, B, B T A I
2.3 HEFEERE

ZAGGE RS B2, 2000 P4 E L 1 2. 1T
TSR I A |, T i G 1] o 5 SR AL gt VS R i
rh TE SR G 0T BB VR £ T R (W] O B I [) Ak AR
kg RUE R G E IR AF TE LA 1,

LN R EE 3 RS B W 2. 2 TR TR A 6T IR
WA G i, B 10 mL AR, I W e 25, 350, 15
FRYITR A% RS W TG B, #5620 1 300 (035 A Ak ik
FEIE , DAARF O o0 T VR B (X, g / mL) R AR b I
TR (Y ) AR IEF T 1T, 25 R 3% 1
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1. Vanillic acid 2. Ferulic acid 3. Calycosin — 7 - glucoside
4. Isoferulic acid 5. Ononin 6. Calycosin
A. Mixed reference solution B. Test solution I  C. Test solution II
Fig.1 UPLC chromatograms
*1 ZKMUXRRTEERENPRERER
Tab.1 Results of the linear relation test,limit of quantitation

and limit of detection

PN i g GERR . RERBAR

(pg/ml)  (pg/ml)  (pg/ml)
A58 V21683 1,+389.3  0.998  6.05~121.00  0.14 0.04
F#H V=12641K,-2300.0 0999 437~87.%2 0.4 0.13
LERERF  V=DBXSLY 0996 0.30~6.02 0.30 0.09
FHER Y,=15654X,-7618.5  0.999  1.09~2L81 0.47 0.14
okt Y=03601X,-73675  0.999  6.10~12212 017 0.04
AREA Y,=4966 X, +8424.8  0.997  1.00~20.05 0.4 0.07

HELI PR 5 5 e BB 4 < R 2. 2 30T I 1R 0 TRt v U
T A% 2. VI N OISR E , C SRR, LA
FL(S 7 N) 2 3 110 B 8 7 10 S8 73 Jo ke J3E Sy 3000 FR AT
PR AR IR,

il P A0 RS R IR 2. 2 0 TS % TRl VA VR
A2, LI 35 S M Ze RN E 6 U, 10 SR I THI
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RS IR R BT R R B8 5w | S BB 1
WAL T L B R 5 B 0 TR AR RSD 43 Bk 1. 21%,
0.83%, 0.52%, 0.76%, 0. 65%, 1. 02%, ] /N T 2. 0%
(n=6), RN HE R

FROE PR B 2. 200 MO i, 4% 2. 1
RS T 0,2,4,6,8,10,12,24 hIFFEREI & 10 7%
U TET AR o 45 SR I 6 Fh AW T AR Y RSD 4351128 2. 02%,
2.63%, 4.81%, 4.54%, 3. 18%, 4.36%, ¥J /N T 5. 0%
(n=8), RPN ITIATR I FHCE 24 h IEAERGE

T MR AR HEAT FE2Y R RE T 3 0,45 6 103, 3%
2. 250 N il A A A R Fe 2. 130T B SR A bR
W, SRR, T3 B i A5 AR 6 FI Ao JE Y
RSD 43 5 M 3.05%, 3.32%, 2. 12%, 2. 73%, 2. 56%,
3.55%,¥1/NF5. 0%(n = 6) , KL HEEER L.

JnRE Tl s 6 - B Tm) — L 23075 B 0 21 B 2 A R
M2 1.5 g KRR AT 6 0, B HIEHE T A
— R JT VR TR A R IR AR, 46 2. 2 TR kA A%
B U, 5 2. LI (g5 S A R A i Sk e T
BLIFTH R IR DR 25 R L3 2,

2.4 HmEENE

AT B A MR A 18 i, 4 2. 2300 B 7
AR A T, 2 2. VIR g A AR 2 L A
R A o 1, S5 R WL 3( = MR ) AT UL, B
SR MY 3 FP A B O i 25 AR I 2 A
EEY e AR NS EW s Y TRl e B il Iy EA W RS % )
16 571 548 , €L B2 M th e Al AL 1 & 20 B R 2
1 445
3 g
3.1 HmaE

TP L1 RS2 M o Y B 22 2R A [l gt 42 R
B, W53 R AR B, I FHZ8 2 A U 2500 i 157 13k
B b 5 g8 T I (Il 7R L) SR L S (Il gt ik
R P ) BRI, B DL FR P Sy i ) A 4 BOROR A L
AT 38 L BB N P B O I SR R A 22 AN R
JE B 7 B LR T B, A AR AR D R TR ), K
TR Y 7 4 I (W) P 25 456 1 SR RO B | P BRI ]
PR BT PEBUSCR 5200, 25 5 Y50 By 25 <C.
FEHE] A 30 min FEEC 1 YA, $REGECR e fd:

3.2 WG KIERE

A o A ) AH 56 SCRik B UPLC 4 3 K 40335 4714l
SR, DA 21 B2 1 vh A AILIR SIS K B I8 28 Wit A 1 B
K I 35 K 4 591 249 24 280, 250, 230 nm 687 3 1k X k43
Mr, £1FE 250 A U831 250 nm P KA IETE 34T 43 B
JE R mie o7 Bt A L A 250 nm ARSI K o
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R2 MEEKREER(n=6) WA B35 S B0l B AS 5 o  1  S EAM h B
Tab.2 Results of the recovery test (n=6) e TR NN A RO e AN Sl IR AN-
Buds  HEEE(Gy) BAR(y)  WRE() ERE%) X(%) RDD)  ZhAE AT S B RS TR M. k(9]
FRL RS BRI 6 R B T 45 ST o5 BB T 40 EE2E ,
.08 10580 I37.44 9866 ARG RAFAEZE T, B R AT B8 R 45 25 0 7 L R
chmw e e MR WORRURIORS R DR s 0
55 50 wx ws AT 25 14 % UAR T J7 : Af 2E o
55.56 518.80 56700 98.60 3.4 EElsH
_ .07 " P AT R WoR |, 7E R — @3 4504 AT ] B e
. _ 0o 900 SR A RLR (BTER IR | S BT AR R AR LB
o 22 0y 90 SR B S R 6 PP A O o S R 2R oA
7129 110.90 e s o e AT B S B | B B 3 AP o i i, HLg
70.17 110.90 179.53 98,61 BY B b S Z2 48 bR 1o %) EL A AT o LB R 2 M RE L
LERERE 418 175. 10 7.3 9.9 HA S IEIETEALE AT, 5 TR — 20 5% .
41 175. 10 M %9 AHIFFE AT S A T o 240 3 (4 X AT 5 B AL AT
413 175.10 LY UGS, AR A — SR AT — 25 M Z W S
423 875.40 875.60 9954 24 B LA 2k 248 BR o R ELAIFSE , AF S BRI AR X T
13 875.40 .8 %A 17 AR IE N B B 5 20 25 M A RN T T
4.16 875.40 sn.2 %91 i FLEE AT, DAIA o 38 0 R I FH B2 B A4l , L
At [ 230 T8 %a T MR E RN HE B 2 B R R 41 B W TR Y A B
.34 52.30 817 97.19 R - 160
;j; - Zijj Zj; .56 0.8 g 1T L AR b O A S 1y T A
. L0 T i%ﬂ;ﬁﬁf,ﬁ;ﬁﬁ%&ﬁ%@%bf i R R S
PLo s s ) REBRE A . b EARAR RS R,
ERLE e 00 S b & [ 2543 A, 2020:159.
o w0 e (2] Gk RNE. & F 5. FEALESRAELE]].
o 060 .35 BT s s % 4 25 4 4« &,2020,35(3) : 460 ~ 466.
e (3] W, KA, F 22,5 . KA KL R (1],
Lo A0 AW L9 A K 5 2 4R,2020,51(5) : 462 — 465.
71.56 483.10 48,14 98.65 (4] BAE Tk & @5 RS HL LS L
LR % 12.85 320.70 98 9B SCE T ATR[]]. P EE RS F & E,2019,39(16)
12.84 320.70 326 9.60 1634 — 1638,
1.7 320.70 A s [5]3#% 7.oF i, I0E. %5 Hi—54 —FAutid
13.01 1603.60  1619.33  100.17 #% HPLC - ELSD #84 B [J]. v B S Ru 45,
12.87 1603.60 16158 9.9 2018,24(6):71 - 76.
12.80 1603.60 162073 100.27 (6] »F i, Tk, 6 B, ¥ . Hh— —FAaK 5 HKF0
3 HMBESSENELER(pg/g,n=3) Eap i BESAL)]. FE SR8 A 5 4 E,2018,24(3)
Tab.3 Results of content determination of six components in 83 - 89.
medicinal material samples (png/g,n =3) (7] A& Firk & 2,5 AEATFRIEZSaRPEEFE
Bit#s ARR WAR LERREE  FMAR EREE L3599 B Ande A S E a9 al]]. P BILARF 25,2019,21(7)
¥ - - 1.3 - 13.03 37.45 941 - 945.
NE %643 46,01 17 48 466l 8.45 (8] AfRAE, R 5 BRSTHE, F . ERP S HRHBEAL G
TR AAIEBEAR[T]. HYIEHATR,2019,42(5):
3.3 HmEeENE 900 — 906,

AR EER TN, 0 WM A B s (9] vt i, Bk, A% A RE ZRARRE A KER
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