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(L THAEEMTRHIFEER ,LH M 213161; 2. THAEENTREGEAERERERR PO, LA FM 213022)
WE: BN S4B RSN RERETE RBEEEEEIHA PR R HE RS T2 R R & aokmm e E ik
MW EH KT HAE, &iE4 A Waters Xbridge €, 4 (250 mm X 4. 6 mm, 5 wm) , A FH A8 A THE — K (32:68,V/ V), %% A 1.0 mL/ min,
AR A 35 °C, M B A R LA B AR A 20 pL(BER S a iR A R S ) A 10 pL(T R &RIER ) ER B EEE
B, EE HE GRS B EEN, B A, MR AT AR PSS 0.5843~5.8428 neg LB M 54|
EMERRIF(r=0.9997,n=T7) ;455 E B FEMRXIELE R RSD 30T 2%; - F3H @i &4 92. 68%,RSD 4 5.13%(n=6),
3MBZ T HRETHFGFH ST A 44.22,42.31,41. 01 g/ mL(n=4) 558 AL FEREME LR EH TELME,T
FA T AN B B A 0 Ji 4] B ST AN B B A A 1 mL AT K P 33T R KT 29. 76 pg.
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Improvement of Quality Standard of Bufei Fanggan Mixture
XU Jiang' ,YAO Xiao®,LI Junyan',LIU Hui' , XU Fangming',HE Yigin'
(1. Changzhou Wujin Hospital of Traditional Chinese Medicine ,Changzhou, Jiangsu,China 213161; 2. Changzhou Institute for Food, Drug and
Fiber Control,Changzhou, Jiangsu,China  213022)

Abstract: Objective To establish the quality standard of Bufei Fanggan Mixture. Methods Thin — layer chromatography (TLC)
method was used to qualitatively identify Astragali Radix, Glycyrrhizae Radix et Rhizoma, and Citri Reticulatae Pericarpium in the
preparation. High — performance liquid chromatography (HPLC) method was used to determine the content of astragaloside IV. The
chromatographic column was Waters Xbridge C, column (250 mm X 4.6 mm,5 um),the mobile phase was acetonitrile — water
(32:68,V / V) ,the flow rate was 1.0 mL / min,the column temperature was 35 °C,the evaporative light scattering detector was
adopted, the injection volume was 20 wL (test solution, negative reference solution) and 10 wL (reference solution). Results In
the TLC chromatograms,the characteristic spots of Astragali Radix, Glycyrrhizae Radix et Rhizoma,and Citri Reticulatae Pericarpium
showed clear color, good separation, and had no interference from the negative control. The linear range of astragaloside IV was
0.584 3 — 5.842 8 pg (r = 0.999 7,n = 7). The RSDs of precision, stability, and repeatability test results were all lower than
2%. The average recovery of astragaloside IV was 92.68% with an RSD of 5.13% (n = 6). The average contents of astragaloside IV
in the three batches of samples were 44.22,42.31,and 41.01 pg / mL (n = 4),respectively. Conclusion The established method
is simple, accurate, and has good reproducibility, which can be used for quality control of Bufei Fanggan Mixture. The content of
astragaloside IV in every 1 mL of Bufei Fanggan Mixture should not be lower than 29.76 pg.
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FEAG 8 R 2R 2 A RIS T SR TR IR E
VRN S R R R b SR 2, 2
FHFA R SR S B Astragalus membranaceus(Fisch. )
Bge. var. mongholicus(Bge. ) Hsiao B I I8 [€ Astragalus
membranaceus(Fisch. )Bge. AT HEARY! REAMSTHFH
F AT R b o B R 2 BT IO
M 25 B Aol B s e ) PR PR S e
PE AR LA T I it B %65 790 9 D T f b o v
AL AL — ] UL 435 0 i v S 0 B AT, i s ol
il 0 8 5 B SR I, AR S R T T R I B R 7 Y
HhRUE, R U2 @55 (TLC) s xR iy 3 H 5
B B AT M A1), R FH R0 OO £ 3% (HIPLC) 76 0
R HAT I O HGE IR

1 XBE5RE

1.1 {4z8

Waters 2695 B =5 SR AH (A5 . Waters 2424 HI 2%
K CHFHAG I 2% (55 [ Waters 23 7] ) ; KQ5200 U045
PR Ve (RS LT S e BRA |, DI 200 W,
%k 40 kHz) ; XPR204 / A VL 430 K (RS 5 Ry
0.1 mg),XP105DR AL 7341 KF- (RS EE 4 0. 01 mg) ,
Y0 F AR — FER) 2 [ PR AR A FRA W s HH - 4
F AP R 7K I 30 O N T LA A A BR 2 ) ) 5 v AR
fE4R (100 ~ 200 H , B 2548 F b 22300 A BR A 7L ik
420220523 5 ik G JE M (P2 [E Merck A F] ) o
1.2 X%

#IMiT 7 A 70 (B e o 351 44543591 2 20220101,
20220102,20220103) ; 51 & I H I (5 110781 -
202118, & f K 96. 8%) , 5 1y B EEXT B 25 M (HiL5
120974 - 201813) , B2 8 X IR 24544 (L5 121462 -

2. MM B Sl ik
B. HX(H L)

1. TR AR
A. ##%.(365 nm)

T 0 (P o 3

] vlnmwunm\‘hu Vg e oy u"v'm

201705) , B Bz % B8 25 44 (L5 Sk 120969 — 202011) , H
N HRZG 6 (4150 120904 — 202021) , ik 5 H- 5 %) B
2k (45 121303 - 201704) , 2470 T~ H [ £ 4 24 5
K W IE BE s BB L NG (2l , 75 [ Merck 24 7] ) 5 7K
R UL G 2l K HA R Ry o Bl
2 HEEHER
2.1 TLC %35l

R URE B 40 mL, i 2 Tk R B R R 2 9K, B IR
30 mL, ZKJZ KA ANIE T R HEE 2 K, 4K 40 mL,
A IE TR, &R & 2 WK, AR IR 40 mL, IE T
WZET RN 10 mL £ FE (R 7 A, B b M Sk R A
(100 ~200 H,5 g, W42 10 mm, Z BERIE2E4E)
40 mL BRI, 3R, FH 40% FBEYS T 100 mL Bk
J OB |, nlAcis 70 22 1, B i 2 mL Y Rl A 1
SRR S T AR AL Ty B T2 A R B A B AR A
e AT T VA VAR ) 5 1 ) P ) R I AR o B oy
BRSO IR 2GR 45 1 g, J17K 30 mL, BT 30 min,
FEV VBT, VEVR MR 4 2 10 mL, 3R A TR R A e
48 KT BR 25 B4 VA T L 2020 4F R (e [ 25 i (PO ) )3
M 0502  TLC AR, W H bR A i v T L BH 2 Xt R
VS A 4 WL KON BREG PPV 2 L, 43 ) A5 T R — i
e G2 L, DA =S W e - B - 7K (13:7:2,V/V/ V)
F10 CHUE (R IZE RO RITH, BIF B i1, w5t
10% iR £ TS, 105 “CINHA 28 B 0 b (53 i, 2 H
JE R ERANEKT (365 nm) T AL ALK A A TR O 1 p , 7E
5 %6F R 24 b s YR 3 R L A7 Sl KR ) B R BRE A, L
[ BT T PR LIE 1 A FIEN 1 B,

HH L URE & 50 mL, i Bk R B B B 2 YK, AR
30 mL, ZKJZ IAKAR RN IE T B $E 0 2 YK, &K 40 mL,

3 - 5 BRIk (5 4 5] 4 20220101,20220102,20220103)
C. H3(365 nm)

D. H¥(8k) E. %&(365 nm)

1 HEAIEE
1. Reference medicinal solution 2. Negative reference solution 3 — 5.Test solution (batch numbers:20220101,20220102,20220103)
A. Astragali Radix(365 nm) B. Astragali Radix (sunlight) C. Glycyrrhizae Radix et Rhizoma (365 nm) D. Glycyrrhizae Radix et Rhizoma (sunlight)

E. Citri Reticulatae Pericarpium (365 nm)

Fig.1 TLC chromatograms
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HIFIE T BEZ , s D% 2 1K, BFIK 40 mL, 1E T B
AT BRI 10 mL LB, b e A0
A, KR ZE T B A AR AR A (100 ~ 200 H L, 10 g, N
£ 10 mm, 70% £ BEWR % 4E) b, I 70% & BE %
20 mL YRR, SRR, FHZK 30 mL R B I 4 |, el fic i
RN FRE N1 ~ 2 mL F B A, VR A T
T b Ty K T2 0 A% il A BR A A 4 A TR TR
il 8 T 1 A P o S V9 o O BBUH B R T R x)
WEZ5 4445 1 g, iN7K 100 mL, B 30 min, 0%, €1, I8
T4 2 20 mL, FHZK I FIIE T B PR PR 2 v, #2436
v VA TR T8 1 a8 o R 24 R S TR o 5 2020 AF jiz € [
25 (PO ER) VI 0502 TLC B 5 , W B E At
VAW SN BRI 4 ~ 10 L B BRZG MW 1 ~ 2 L,
S35 F IRl — 6 G R L, DL O BE - Wil -
UKBERR — 7K (15:1:1:2,V/ VI V/ V) RIBIFH], JEIF, B
L BT M5 10% BIR B, 105 CHNAA R 4 (1
T, B 0O R EEAMEET (365 nm) R KA A3 it v
O, 7E 50 BR 2R I T €5 3 R N 67 I R [ €
PYEE A, FLBIPEXT BTC T 3E UL 1 C AT T D,

AR  BURR A 20 mL, i TR FEHEI 2 IR, BEK 20 ml,
IKIZEIN R ZBERAEHR I 2 R, R 30 mL, B 2R 2
Fig )2, T FRA N 2 mL FH A A, 1 A T T
Fi b Ty B T2 % I AR B A B A i, e A VS Y o)
B8 IT U A% P X R A ) BRUBR B X IR 2484 0.5 ¢,
IS S mL, A8 7S AP 5 min, JET, B, VE R %) IR
2BV W o 4% 2020 AF R € [ 24 0 (TS ) ) 38 D 0502
TLC VAR E0 , W B A 3 Y Y I3 el R 3 Y 45
4 WL B R BB 2GRV 2 WL, 20 B 5 T 0. 5% S A AL Bl
VS 5 B REAS G R MR I, LA LR TR - W - K
(100:17:13,V/ VI V) REFFH, JBFF 2 2Y5 em, B,
BT, FLAH R - ZFR Ol - WR - 7K(20:10:1:1,V/
VIVIV)H E)JZE BN IR, I 22010 em, BU

Myt T, M = SR ER UM, B AN EAT (365 nm) FAG A .
P A VA TS TP, 7 5 X R 2R T T R o
AR DI, , FLRAPEX FETC T PEILE 1 E,
2.2 HPLC ZMIEEKFESE

2.2.1 @iEFHERAENMEAR

{035 4 . Waters Xbridge Clgi‘i(ZSO mm X 4. 6 mm,
5 um);‘bﬁﬁ]*ﬁ:&ﬂ* - 7K(32:68,V/V);Jii#: 1. 0 mL/ min;
FER : 35 °C s R I - 25 KGRI A DN 2% 5 #EFFE 2 20 pL
CHE SR W PR T B ) , 10 L O BRI IR o
AR B B R IR 28 272,

2.2.2 EilH %

Xof Ll T TR« B P A X R O R R R
T FR B AR 1 mL 5 0. 2 mg BV, BIAS .

AT VA T ORG RORE 7 25 mL, FHZK M AT GE
TEEFE S RFE AR I 4K, BR 25 mL, ST IE T R, SN
AR I VR 2 K, K 40 mL, SRR, 28 T 1 T
Y, BRTEIN P R A R A 10 mL A EL T i
FELRS IRGIRS) UEAT ISR, A5 .

BFIPAH R AR b 2 e R, PP PR A 25 mL,
e bt St VS R T B i %, BV
2.2.3 FHEF¥FEFE

LR MR G B 2. 2. 2 TR At A A L BA
PEXT R VAR AS 20 L SO BRIV 10 o, 326 2. 2. 193
T S AR I R 0 SR I R A R
R 7 S BRI T R ) A B AT (16, 17 min) Ab
EER AN e B I S N AL DO s i v e LTI B

SR O R A8 IUE B 0 R 20, 12 mg, K %
FRAE , B 100 mL 25 fff rf, I B i O e 25 A vt
R SRR A R 3,5, 10, 15,20,25,30 W, F£2. 2. 137
G SRR, DL R A (X, pe) A
As i DT R (Y) A GA bR E AT 0105, 45 [0 )5 5 7%
Y=226338 X -189489(r=0.999 7,n="7) 45 REH,

LSU LSU LSU
5005 500 500 4
450 450 4503
4004 400 400 ]

3509 350 3503

300 300 3004
2501 250 250
200 200 2007

1509 150 150 9

1003 100 1004

50%_/J 50 W 1 501 1

0% 0+ s 03 A
-504 - - - - - - - - , ¢/ min -50 — - [/ min -504 t/ min

0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20
A B C
1. FEFH

A, FAMEAT R S 75 iR

B. Bk s im ik

C. ¥ BRBER

B2 SHHEEIEE
1. Astragaloside IV

A. Negative reference solution B. Test solution C. Reference solution

Fig.2 HPLC chromatograms
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W R RE R 7E 0. 584 3 ~ 5. 842 8 g L P Sk
TR R R AT

K9 BE R I S B 2. 2. 2 TR X BE N A TOE
2,20 VIR g A5 1 SLE I S 6 TR 45 R B
BE R B ] 9 RSD 4 0. 28% (n = 6) , W T FR X RSD
H}0.74%(n = 6) , & ARG % R AT

Fo PR 0 K A W A K U T (A S o
20220101 & , 437 T3 F & 0,1,2,4,6,8,12,
16,20,24 h 422 2. 2. 1T o 250 SRR 5 o 45 SR A8t
AR AR S = RSD N 1. 04% (n = 10) , 3R
B T P VA 2 T T U 24 h AR M R AT

2 PRI BURE & (FIE5 4 20220101) 6 3, 4%
2.2, 2000 N Jy il e A A U 5 2. 2. T B A%
PRI 2 IR A5 R & i 1Y RSD R 1. 96%
(n=12), R EELGHERL

TR TR AT « e BB L T35 e R o (T e
hy44.22 pg/ mL)13 mL, 3645, 43 5 B < kS
BB B FEOO B A (P R 197. 472 pg / mL)
2.5 mL, #% 2. 2. 230 F 5 ikl A A R, # 2. 2. 130
IS S AEUEREI E TR DR R LR 1,

1 MEERREESR(n=6)

Tab.1 Results of the recovery test (n = 6)

BabE(pg) MAE(ng) MEF(ng) =RE(%) X(%)  RSD(%)
574. 86 493. 68 1012.71 88. 69
574. 86 493. 68 1060. 60 98.39
574. 86 493.68 1015.76 89.31
92.68 513
574.86 493.68 1023.67 90.91
574.86 493.68 1017.57 89. 68
574. 86 493. 68 1064. 05 99. 09

2.2.4 HEEENE

B3 HERE i, 4% 2. 2. 2 300 T 5 v ) 2 Al o VS
Fi 2. 2. VI (A% S5 AR DN A2 4 00 TR I T 1Y
T (WL 2) A5 3HLRE AL i FEHIH 5 i1 RSD 435I
2.37%,1.23%,1. 52%(n = 4) ; FH¥1 &M 42, 51 pg/ mL,
F IR RR 7 M SRR R DR S E
70% VE R 3 1t BR BEARAE , BT U1 Mt B 8538 4 1 mL
DL AR T 29. 76 pg.o

R2 HRPEERTSENELSER (pg/mL)

Tab.2 Results of the content determination of astragaloside IV

in samples (pg / mL)

5 1 2 3 4 X
20220101  44.99  42.79  44.07  45.01  44.22
20220102  42.18  41.64  42.58  42.83  42.31
20220103  40.75  40.26  41.62  41.40  41.01

90

3 itig
3.1 TLC %3

27 2020 4 i [ 24 3L (—356) ) S SCik[ 13 - 17,
PO h %58 T H O R R KRS RS
) TLC %51 o Horp  AER B 58 T DL SR $2 22 B, AR
[i] Eb 5] B S ik (30 ~ 60 °C) — IEC e — HR 415 —
Pl W R IFF , B AMEET (254 nm) FREAL; K F2 %%
T LA BEER B, DR [A] L9030 O bE — £ TR R S I
U, LA 5% Bt R £ BV VR b A5 54) L 105 “Cm R 7 = ik
o AREEH LT UL S EEHR I, LA TA] B 5] A 31 it (60 ~
90 ‘C) - LR LB MEFFH, B EIMEAT (365 nm) T A
AR BN R R T2 AR BRI A S YRR
di 9 DX AN B0, T 0 J2 TILC S8 ) K il e 4k 4%
B PR E H R 3 A 25 R AT TLC %8501

B TLC %50 it A2 O ¥ 2% T 2015 4F
Ji € 2 8 (—3) ), JiE S5 xS b T M i B A
) T B RS BRI 1 o A 1 A S L B R
W2,4,6 pL KOO M1, 2,4 L 307K 1Y s
T A R R A VR TR I X B S R SR
H 4 WL B BRZA B T W s R o 2 L I, AR AR B A I
I, LL RS (A, HJCH R, S B i A i v L 9]
PR HE S PR WA SR R 4 L BT R 2 A T A R
M2 wLo Sl B BRI N TLC KULF—3, 2
TR R M T R AR R 1 A

HE ) TLC 250 i, 2 52 T R e AR AR AT 1Y
PEHOT I BT BT T, H B o B R 22,
T A4 I il 7 SR 700 v R B SRR PR RO vk 3
Pk A AR AT B KR R TLC B L — 2,
PEIR NS HRZG 1A T S BRAT 2 1

B H L PR TLC SR8 2 T ANRIREE ANIF]
AN S5 F ARG B, TLC & s SEBE S5, BTG
TR 2R 2. 1300 N TLC A RE AN R B 25
3.2 HKHEHESENE

it AR, o 3 5 T s A S - KA
7] H 45 (34:66,32:68,30:70,V/ V), AREAEE (30,
35,40 °C), AW (0. 8,1.0,1. 2 mL / min) X} 2 45
RIS 45 R WOR , BUE A E A54 W AR LA B
WHRECE RS R 2k $E 2. 2. 1 T Ak 454
3.3 FHiEEM

ARG ST ) I ARAE TR R A5 R ME
U, W FH M 7 Ja A 70 A o e A
S E 3k
(1] 47364, 38 &4, KB4, 5 . RRRREEALF RS AL

WA WAL T[T, M B 2H RS 5 IR,2023,40(5)



