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# E. B RSSO G- RO B85 %: (HPLC-ELSD) @& B AHA T 3 MEFERSHEET I I
AR H TS RN E %, FEEX 3 MBELERAEL T AH AR TEER P 0ERR, 5% 50%AE A% 1R
Bi%HJ79%. 53% R HPLC-ELSD 2%, {#iH Agilent 5-HC Cis (2) faidE (250 mmX4.6 mm, 5 pm), LBLZJE-7KAFEH
FABEATBERE PEE, AAFRIT R 1.0 mL/min, AR 30 °C, 48 20 uL. ELSD 28 HAAFME 1.5 L/min, EBEHEEZ 90 C,
B B R M R T A R s B, REFER R ERET L 0 AEREENEE, HE 3 MRt ma gy
E%}#%Jﬂﬂhﬂiﬂﬁﬁiﬁﬁzo #R @4TE7§EE§)#& LIS PR B R B I I A RS e ik, %5k
T 3 AR RIS, MR R R, PR SH8 99.58%- 99.31%- 99.51%, RSD {H 751N 3.0%- 2.5%-
2.5%. BRI 1 7EHI7 Uﬂﬁqﬂﬁtﬁz%&ﬁ, WRHAEFARAEREPERE RS, BT 100%. 412 AR LFEE
WES AT PRELSE I MR 3 R R Mk BErter, SRR, R@EH1T, ANTTHTFERET
HEFEFRFIT 2R 3 MR RR MR, T8 T 27 A$ R PR B 1R EEbrdE, FEvH b &g 2
IR B RS %
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Determination of three saponins in Compound Shiwei Tablets and study on
transfer rate in its preparation process

CHU Li" 2, DUAN Shu-qing?, SONG Jia?, QI Yuan-chun'2, LI Yun-xia?
1. Chengde Medical College, Chengde 067000, China
2. Jingfukang Pharmaceutical Group Co., Ltd., Chengde 067000, China

Abstract: Objective High performance liquid chromatography-evaporative light scattering detector (HPLC-ELSD) method was used
to establish the determination method for the three kinds of saponins (astragaloside I, 11, and IV) in Compound Shiwei Tablets (CST),
and investigate the three saponins components’ s transfer rate in the preparation process of CST in order to improve the quality control
method of CST. Methods A HPLC-ELSD method was operated on the column of Agilent 5S-HC Cis (2) (250 mm x 4.6 mm, 5 um),
with acetonitrile-water as the mobile phase for gradient elution, at a flow rate of 1.0 mL/min, with column temperature of 30 C and
injection volume of 20 pL. The ELSD parameters were as follow: the carrier gas flow rate was 1.5 L/min, the drift tube temperature
was 90 ‘C. Determinate the content of astragaloside I, II, and IV in products, granules and extracts of CST, and calculate the transfer
rate of three saponins in the preparation process of CST. Results A method for the determination of astragaloside I, I, and IV in CST
was established. Under this condition, all three components reached baseline separation with good linear relationship. The average
recovery rates were 99.58%, 99.31% and 99.51%, and RSD values were 3.0%, 2.5% and 2.5%, respectively. Astragaloside I had lower
transfer rate during the preparation process, and the transfer rate of astragaloside IV was the higher in the preparation process, both of
which were greater than 100%. Conclusion This study established a method for simultaneous determination of three kinds of

saponins of astragaloside L, I, and IV in CST. The method has good reproducibility and strong specificity, which is simple and easy,

WAS HER: 2019-03-27
TEERA: # F (1993—), , 2016 WA S EAESE, BT AR 25 R 5. Tel: 18842654330  E-mail: chuli93@foxmail.com
HBIEEE ZFof, & EREKLEN, B4, KIPWAFPZEF TZEAR KRS, JRirUEsot.

Tel: (0314)2292066 E-mail: cdjfk-lyx@163.com



¢ $# Chinese Traditional and Herbal Drugs 35 50 % 25 11 3 201946 A

* 2599 -

and can be used to inspect the transfer rates of three kinds of saponins in the preparation process and improve the quality control

standard of saponins in CST, and provide reference for the quality control of other traditional Chinese medicine preparations containing

astragalus.

Key words: Compound Shiwei Tablets; HPLC-ELSD; astragaloside I; astragaloside II; astragaloside IV; transfer rate; quality control

S 4% (Compound Shiwei Tablets, CST)
EHFEE., A%, WS, FE 4RAMARN T
SR, WET ChEZ) 2015 R, BATE
PR FIPREMEDIRE, T FERRITSH A
PEENERE K. BEBE R BEA. RELFTEIE
(FIMEAF] TFRGFER S RA RS RIS REN 2,
CST J5 FiERIER gt GERICEN) A
T, HhAF. BE. 53 3 RS TEERTE,
BRI R, ANV THER
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AN, AHARAR G, AT DA #E DL,
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LA G T KRB R A AN BRI A2 7R, CST
HE R EEAZ R, 5 H AT U A
T, HAMAAEZEN. 2770, 2AKERER
PRI Z FEMES, RS CST A 52 d B R 25 M
EWHETE, HEIEN CST HUARAI D42
M, FESAHBEIE. DRI R E LT
0, KR pE RPN R EEES S, B
ARG, EEARERERT. Pik. PUR
B RIPIESS . RIREZ FIZ I DIREST), [FI CST
PUAT B v v 3B R EF ) B B 58 73 B B IR A
7, Wit E AR E .. MR L, CST #EH
R I 10 AR NN R, A
AR Bl - 25 B Rl #89%  (HPLC-ELSD)
AL E CST Wi 3 P& &M T
PR S R M7V 80X 3 MR RS 7E CST
il TR & ARSI, DI CST
H 3 b TR ) G T R A I AT, 52 CST A
BT, WO AR S R R E A T
RHtz%,

1 UES5HH
1.1 X

Agilent 1200 B = 8GR AR AR A, 2 B 241t A
A]; Alltech 3300 Y78 A OGEUR Rl &5, 36 EELZR A
Al; A-10 B4 H SR, et R B i BRI
Furs MS204TS/02 BYrLFRK-F-. XSE205DU + /i

TR, MR- 2 B RR
AT DK-98-I1 7Y e PiE R K V4R, R T 22 ks
ISR AT ; KQ-500DE ¥t A S e, B
IR A PR A ] Milli-Q #B4liK R248, EH
Millipore A ] o

1.2 iK%

ot HE A B i F R (A5 5081, Jl 40 50 97.2% )
FREEF T (LS 6107, FREDE 99%). HE B
I (45 3824, FAEAE100%), AT it
HEARMER AR S ARAF; o vEka, EE
Mreda A F]; HERER M4k, R iRHE R 2
FIAEBRAT; KN Milli Q #4lK .

CST (k5451 830221, 830223, 830225.
830227, 830250). CST H[ufk (IRE. Mk
S 830221, 830223 . 830225. 830227
8302500, TEZiM (#5410 18018, 18285,
18313, 18320, &#ERADVAEBIHIRA 7l =t
2N IS e A TR E Y 5 E K Astragalus
membranaceus (Fisch.) Bge. var. mongholicus (Bge.)
Hsiao BT EAR 1, Y& fEZ O\ ERIH R A A
hefit.

2 FES%R
2.1 @iEEH

AN Agilent 5-HC Cisg (2) £ (250 mm X
4.6 mm, 5 pum), ViBNAHA CME-KIEW, Bh D :
0~30 min, 30%~33%Z M5 30~60 min, 33%~
45% . fi%: 60~80 min, 45%~80%Z fi5; 80~85
min, 80%~30%ZMif; WE 30 C; AFHE 1.0
mL/min; #FEFEE 20 pL; 28 ACHUR RIS, ELSD
ZH: EREERE 90 Cs AR E 1.5 L/min;
WA 2.

2.2 BRAIHE

22,1 FHESERISI REGERFE LERE
LI ARG E, RS, ETH— 10 mL
SO, 0 A VA A T RO SR FE 30 A 535.6.
655.4. 686.0 ug/mL [F7E & XT BV TR .

222 HEEGIAETRI R B CST i, FREEAR
A, U RZ) 2 g, FEMRE, BRKERST,
I ESE R, R, HIREEEE, ke
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3h, FEEGEEINCOEFIHFRGE R T, FRIEM/K 20 mL
A, FZKVEANIE T BEACHL 4 9k, 43X 20 mL,
B IFIE TR, 751, FRIE N VA iR, 5575 2 S mL
s, MAERZIE, 85, R,
223 ARSI A EC CST Fivk Flis
BY 2, FEEWE, [ “2.227 T AR5 ERIT
il k%, RIS
224 WRAMEHRNEE BOSRAMHR G
=5 412, FEEME, [F “2.2.27 BUF AR
TR A6 AR 4, BN
2.2.5  BAMHEXRRIEM S $% CST A #ink
ot Rl o6 25, &SRB B AR, [R] “2.2.27
U (A S TR ) 25 7 1A 4, BDAS .
23 TRMIALE

KR 3 Fheg 2R AW R, CST
FE SR R B R I IR, % “2.17 TR
FAFHERE, BEFE 20 puL, ICFEIER (B D. 45537
S RAEAZ AT 25 B PR R AR I 485 SR T T3
24 ZMERER

221" P EEREHAEREE LIRS

A 2

J I

0 14 28 42 56 70 84
t/min

1 REMEBE A). #Hils B) RAMTERER (O
B HPLC @it

Fig.1 HPLC chromatogram of mixed reference (A), sample

(B) and negative sample (C)

X VAR, R AR AR R FR I | bt FEE 2R 81
JoT B FE R G 0 R, 4% “2.17 DT A gk
fEHERE, BEFE 20 uL, DAXHER S RE & 5 BN
REAABR (XD, DL R i 0 TR 1R 0 BB AR KR (1)
cxbnE I £L, FATERMERNE, BEETRESN
WREIF1Y=1.6925X+8.871 3, r=0.998 7, £t
6 20.48~655.40 pg/mL; HEECEH 11 Y=1.6152
X+8.768 9, r=0.999 4, ZMJiH 21.44~686.00
pg/mL; B Y=1.616 3 X+8.752 4,r=0.999 7,
LR VI 16.74~535.60 pg/mL.
25 HBEERE

HY“2.47 TUT R8I EE 7308 81.9 pg/mL 3
ERH I 85.75 pg/mL B2 11 66.95 pg/mL
(B B VR A 0 R R, 3% “2.17 DT i 2%
PRESERE 6 Ik, kBB, 48, BKE
H I I ANE & H I AR I RSD B 73 514 1.9%.
2.8%- 2.5%, R EHE RLT.
2.6 EEMIAE

HY AR CST (L5 830225) &, % “2.2.2”
TR I~ AT & i il 6 i, 3% “2.17 TUE
G KA, eI E S &, 4R,
WECRHE I I M E R E S50 N
266.7.218.8.153.6 pg/g, RSD 1H 5 54 2.7%+2.6%-
0.9%, KW ZILEEZTMERL .
2.7 RREMIRAIE

H[AHER CST (L5 830225) i &, #% “2.2.27
TR 7 4 g VA, 4% “2.17 BTN Rl %
£, 51T 0. 2. 4. 6. 8. 10, 12 hiFkRE, i
SR AR . 25 LB BT 1. 11 A0S B A O T AR
RSD B3N 1.5%. 1.8%. 2.4%, FHLR T
WAE 12 h WEE M R AT,
2.8 INEEEEERAIE

R PRI LI Fa 05 o B 1) CST A (it
830225) £ 1 g, 394, /A —E EREE X
MR, H% “2.2.27 TR 7 iE AT Bl 8l i i
W, R 2.7 TR g AR E, Al sk IE
MO THREINRE R, g5 R MK EH I I B
P 5 I RE [ U265 3 R 99.58% « 99.31%
99.51%, XJM.HJ RSD fH 7354 3.0%- 2.5%- 2.5%,
ElE =R SN
29 HmEENE

BRI 5 ik CST 328« SOk AI 7L DA K. 4
HEBEEELGMIRES, 2 “2.2.27 TR Il & Atk i
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W, FAE €217 TUR BpE SRR, $ AR
PO RET SRR B, SRR 1~4. SHE CST #
m PR LI A R BN
229.9~309.5. 202.8~254.6. 161.4~212.9 pg/g,
Hrp i S 1R CST s AR b & &8 s, 78
BB R 0 & R R AR
BAK, EREPEER.
2.10 CST #lFlidiEs 3 HEFHLB I HFEBE
X5 #E CST K52 X Rifr) 4 #EBE 24, CST
WM K RNRK 5, LR T ZMH &t
B2, XM, B Pk, AT 3 R T
KA H&EIBE, B 3 MEHFRRHEES

3 CSTRERENESER
Table 3 Content determination of CST extract

RSB (ugg™)

S Thxem1 meesn  meTE
830221 59.7+£0.7 130.4%0.5 84.44+0.8
830223 59.5+0.5 138.71+0.2 103.0+1.2
830225 63.9+0.1 125.54+0.0 77.9+0.4
830227 47.8+2.4 98.1£0.8 79.6£0.5
830250 38.3+0.2 999+1.6 95.2+0.7

R4 ARAMSENESER

Table 4 Content determination of A. membranaceus

FESE/ (ugg™)

MERZT . Bk R, BRI R WS emwr mEetn RETE
ILF 6B R IAE CST il e ieke e, 18018 9483430 2759405  152.6+0.8
x1 CSTEENEESR 18285  1074.7+1.9 203.2+2.3 44.9+0.3
Table 1 Content determination of CST 18313 1024.6£2.7 211.6+1.5 471104
B R H (g ) 18320  1766.0+0.4 360.0£1.5 68.8+1.3
"5 Thmenl meenn weve %5 CST SERBHHESHLR
830221 229.9+1.3 220.8+0.1 182.5+2.5 Table 5 Correspondence between CST and A.
830223  287.0%1.2 252.3£0.9 214.1£1.2 membranaceus batches
830225  285.814.9 250.9+0.6 2129432 CSTHLS RN KZAMIS kKMt s
830227  309.5%1.7 254.6+1.4 168.7+0.8 830221 18285 18018
830250  264.7+2.4 202.840.5 161.4+0.5 830223 18313 18018
*2 CSTHAEEMNELER 830225 18320 18018
Table 2 Content determination of CST Granules 830227 18320 18018
. R g e ) 830250 18320 18018
WREHD  MRETI O WNRHH IR T AR PR AL, MK
830221  232.6+0.9 220.3+2.1 182.7+£1.0 FEHIFT IR R S, KT 100%, %Kk
830223  295.7+0.1 250.0£0.4 213.4£0.9 (6] 3 Fh i (& B IR R L E S,
830225  277.1+43 204.7£2.8 163.1£2.9 3 T
830227  317.8%1.5 267.2£1.8 180.3%2.6 3.1 iSRRI EN T
830250  253.4%18 243.940.2 191.4+1.4 3.0 BRSO AT T EEEEAE.
*6 IMAREBEHNEBEUHHEER
Table 6 Calculation results of transfer rate of three kinds of astragalosides
e M ENR BN/ % i I BURL IR 6 75 22/ % YR B BT I /%
HEBH] HEETI AEHPT HEET] MEEFI ERHT ARET] MEZTI EEHT
830221 7.48 83.71 216.70 15.33 74.44 246.90 15.16 74.61 246.63
830223 7.78 85.77 254.08 20.39 81.38 277.06 19.70 81.71 276.41
830225 4.99 47.11 139.72 11.38 40.54 154.16 10.88 40.16 152.56
830227 3.73 37.14 142.96 13.05 52.93 170.42 12.79 50.90 160.21
830250 2.99 37.59 170.96 10.41 48.30 182.80 10.51 48.70 186.30
P 5.39 58.26 184.88 14.11 59.52 206.27 13.81 59.22 204.42
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Pl 2RI 3 FPRE R IO, AR R
RIEROETS B il sy, RIS, BRI R
IRPEHGE, X T & IR 2 5 A iR i
W, RS FE R RIS B e 4, 1R EIME
RS R BT

3.1.2 BRIRSENTTEE S AWTFCRHAKMAIIE T
BE. TETR CI6 2 Fha R A B4 25T 3 Mo :Ux)
TR I T A3, 45 JR i F K HLRD IE T B XS
FE AT R HUAT DA R LR R A i, A
MR o Bty , HUEMAR S . [R5 1 X A2 HL
JE IR AGHZE T I&E 2K S, T Dlol BUKAL
WA BEAE (12 em X 1.5 cm) BELHIVE, 45

D101 B R FLIR PP AR (12 em X 1.5 cm) AEHER:
JEi ] P (SN il N R 1 )5 e = [ R S
TER 4, SEREFEH D101 8K FLIR B A o

3.1.3 PRHUBTEIESE AR TR K
HUTE] (24 3. 4h), iRER, RI3h H54hfE
Mg mAC e 2, By TR 2h, ¥
4 3 h ATPEEE 4.

3.1.4 R[A pH B RO 5 16 AT AE AL
TS L CST A4 (830225) & &,
¥ “2227 WUNEE “HIFIETER” &b, FAT
files 5 Mt RE R, RES AR (pH
12.16).0.01% NaOH 7K¥% ¥ (pH 11.47).0.1% NaOH
JKHE (pH 12.55)+ 0.5%7K NaOH i (pH 13.07)+
1% NaOH 7KW (pH 13.36)¥E% 2 ¥, £F% 30 mL,
IR, IR TR, AT, Eaksix bRk
FIFAE pH Bl & E A B A AR . 45 R
MBI ) pH=12.55 B, ATLLE R 1L 10
2 P e e A B R

32 BIERHMIRK

321 BIEHEER IlEL T Agilent 5 TC Cis
(2) (250 mmX4.6 mm, 5 pm). Agilent 5-HC Cis
(2) (250 mm X 4.6 mm, 5 um). Intersil ODS-3 (250
mmX4.6 mm, 5pm) 3 MAESS AR, 255E
R H Agilent 5-HC Cis (2) a3k (250 mm X 4.6
mm, 5 pm) B, REll st n g R 4y B R A5
J7 et

322 mBIMHES  XWARRIIAHERGHAT L.
LE-7K N CHE-0.2% F R /K Y RE-7K  FRE-0.2%
R KT, 45 R ik ) OG- /KB NI B AR I
R4 PRe, kB ERURET.

323 EIOLKRNEBESEER  2HHEE T AFK

R RE 80, 90. 100 C LA AR Ny #5544k
FURE 1.5, 2.0, 2.5 L/min, %55 4EEIRE
90 ‘C, AT 1.5 L/min i, FRGEIEA
IR B, WEmRE, Bl B AR .
324 MHRMEFRREEER AHAFEE T AR
I 25.30.35 CHIAFMAFIRE0.9.1.0.1.2 mL/min
X T R 2 e o B FE R R, 45 5 AR 30 C
AR E 1.0 mL/min B, @i ESCR R i .
3.3 fBFRALSTRUIZRR

W BHEMFE AN CST A M EEHHIE
EUEVERC, AEAERZ . HAP RN CST
AT hRAERLE P ) & 2 eI, 2 IS =l
JE 45 2 0 R R SO B R AT AE A SR T
K AR 2 T 52 2 A O o B R S TR R, AR )
KNI I B 7 v 6 FE T AR A R B
2R FH B AR 4R B i S L IS TR A 2 B R R B
W U190, PRI 5 R O B R R R 2, Wi
SEFANGET o WA TSI AN CST H i e F A
HEREH LI M TS ENE, 1934 B3
A B B U6 2y B i HBA G4, (HB A
I CST W& A ¥ B B IR & B A, S il570 i &
Pl AR, BIHAGE R R 1L I AE R
HIX 3 MR 0] CST K& .
34 CST #l5i3Ed 3 MEFELRINSETK
D

CST s L2, mRKEH 1 WEBER
K, ¥HET 21%, BMERPENESRRS, H¥K
T 139%, Ui CST #iF| L dfEd, mKEH |
A RER A A AR R R R, A AR DGOSR, R
BRI 1 A A IR (0 T s A ) ) I A A
T R AN AR R ROL, MBI R 250 A SRR
B SY, HTmASERZE, TR ks
H I NEEHE, ATRBE TS &,
TR KT 200%, Al REAFIERRE
BAF T HAB R EAT AW B 10, RE
AL, sl RS E
Thirs 3 AP sy B RORL 31 B i i AR A 2 AR L
By, B CST Bk fid Az e, H A A4k
R — B AR .
SE K
(1] "EZ [S]. —#6. 2015.
2] ZHE, EEE, WEW. Z70ENREE 1)
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