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HPLC-ELSD JA[E) BN E MDA FLFh & 8 Fak 5

/ﬁi}}i ],2,3’ ‘,4'—'%*_3_ 1,2,3*’ :g: %1,2,3, jJZJ %?__r)x(‘SA, 3&5#}\1 3,4, ?%{&%—3,4, M; 5))1{3,4, &)Er_j‘:;ﬁ\, 3,4
L WZEBGARAR ERMAVHEARFC, W K 410008

2. WA R 2 AR R TR RORBE A, Wi Kb 410008

3. NLZEBWARAR Bit® XK TR, WK K 410008

4. WREIITE RS AR R AT BT E AR E, WM K 410081

W OE: B @mKRBI (HPLC-ELSD) VE[RIINHI 2 % i A= FUBURE h R B B . FRER . 25241,
HERR. EAHATEIE .. ). Ik, M2 D KA. B3 KH Diamonsil Cis 1A (250 mm X 4.6 mm,
Sum); FRENAA 0.1% H BRKER- 205, BREESR; AR E | mL/min; #3630 °C; 8% ELSD, EBERE 40 C.
AR ZEME 52 min WS RIT, LMETEERIN 62.5~1 250.0 pg/mL (7>>0.995 0); FE & & X ke mI R 95.51%~
99.47%, RSD 4 0.31%~3.70%; 8 Flisr H PRE % B2 A1 H [AFS %5 B2 RSD #4/hT 3%; B A1 RSD 4 0.94%~2.11%; ik
RRVAVRAE 18 h WA EMERLF, RSD 7E 0.98%~2.86%. 6 AL EAEATHMIE . AT2E . FIBERR. MifE . Bl e
FERERETF D, HEEHE . HEBRFEESE M8 0.550 7~0.584 3. 19.657 9~19.952 1. 0.350 5~0.384 7. 18.794 7~19.557 3.
12.124 7~12.414 2. 0.610 7~0.631 3. 0.238 8~0.274 3. 2.750 4~2.852 2 mg/g. L5 & yikfifE. k. e, T
A A FLRIORL I R = A2 1

IR AMILAEFLRORL; R EFEH]; HPLC-ELSD; FEEHH: F8REE; ATZ5HF; HHEm; EARATRIRE; mEdE: HE
K REET D
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Simultaneous determination of eight components in Buxue Shengru Granules by
HPLC-ELSD
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Abstract: Objective To establish an HPLC-ELSD method for simultaneous determination of astragaloside IV, ferulic acid,
paeoniflorin, glycyrrhizic acid, vaccarin, naringin, neohesperidin, and platycodin D in Buxue Shengru Granules (BSG). Methods The
analysis of methanol extract of this drug was performed on a Diamonsil Cis (250 mm x 4.6 mm, 5 pm) with the mobile phase
comprising of 0.1% formic acid aqueous solution-acetonitrile. Flow rate was 1 mL/min and column temperature was 30 ‘C. The
samples were tested on Evaporative Light-scattering Detector with drift tube temperature of 40 °C. Results The analysis permitted
very good separation of eight constituents within 52 min. The linearity ranges of the eight constituents were 62.5—1 250.0 pg/mL (r >
0.995 0). The average recoveries of eight constituents in the samples were in the range of 95.51%—99.47%, and the RSD ranged from
0.31% to 3.70%. Intraday and interday precisions RSD of the peak areas of the eight components were less than 3%; The repeatability
RSD of each component ranged from 0.94% to 2.11%; Eight components had good stability within 18 h, and the concentration RSD of
each component ranged from 0.98% to 2.86%. The content of vaccarin, paeoniflorin, ferulic acid, naringin, neohesperidin, platycodin
D, astragaloside IV, and glycyrrhizic acid were 0.550 7—0.584 3, 19.657 9—19.952 1, 0.350 5—0.384 7, 18.794 7—19.557 3,
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12.124 7—12.414 2, 0.610 7—0.631 3, 0.238 8—0.274 3, and 2.750 4—2.852 2 mg/g, respectively. Conclusion This simple and

accurate method can be used for the rapid quality control of BSG.

Key words: Buxue Shengru Granules; quality control; HPLC-ELSD; astragaloside IV; ferulic acid; paeoniflorin; glycyrrhizic acid;

vaccarin; naringin; neohesperidin; platycodin D

M A FLARL (Buxue Shengru Granules, BSG)
A CEHAS PRI F ) 2 “ KER” 7N
A, REEE. MH. BAT R HEL EA
BAT B MR5e. KEBE 9 BRrP 2GR, B RIE 2K
2 =282 (EZIET Z0000082), FEH TS
15 R BT EU 7= J5 Sl . BSG 7 R B H,
PO, MM, WA HEMESER W
BEREFMMLANIM, XAEEIM s>, S, R
A, 2R RERE SHE A DA AE R, R
OB LR s AT, MO E Y. BATRGE
TR, PERGEFRIMSLET, Mo = 3 v ARk rh i 225,
REE. HEEIE <, BhA LB A 2 U,
W T R 2, FIRE 2 Re b g A Ak 7L
AT MR 2 25, LaEisy, PEEEAl,
AR JEF AT ARG U 3 23t
NVEZy. REREEZ AT )T A2y .

MLAER, B0 BSG H & 2R Y Joi 4% 1) A 48
2 FRSTHR R, E R A 1) 7R G B o B s v
WH9t. HAT, BSG $ATHIILAT B FrifE [WS3-575
(Z-082) -2003 (Z) ] HA5 &l WO = (il
FIE R E RS RN NREERITHE, %
JiiE R, SO 2 B R T i A, T
At 244 AR STAH N ) o B AR A R A

ZERECHU LIS (evaporative light-scattering
detector, ELSD) J&— il FH AUkl &5, 3= BL41 %}
AE B GHE AR BT BEATA I, I T I A TR e e
FON7RZEAO R I A AR I 2% . R L REE
KT ZWREFFINE (DAD), (HARIF & 36
a7 AT I P R T AL, HETT 32 0 B BB
AEJTo ARIE S B A B NS B, g8 (hEZ
) 2015 SRR Tk b 2 SR AR AED, 2909,
NE AR BT ERIR , AT FRFR B AT 21
HEFRIR B H R, ARG I FRAR o Al B 1 AN
Wb A, FEEERARIR R AR T D, EAEAT
MIFEPR B> AN BRAT BB, B KA 8 Mo iz
HNZH R TR . R, ARSI I 2 T 28 o3
[ I W 2 1 g BE R, g S2—Fh HPLC-ELSD ¥[H]
I E BSG 8 A sy, DL EE Jy 4 i 2 Wt EAfy
BSG HJii & .

1 XEEHR
1.1 Y5

Shimadzu 20A & BORAH (354X, 7 LTI
ELSD, HA &HAF]; KQS5200B R 5 i i it % »
R A A PR A wl; MS205DU 2 B K,
0.01 mg, MFEEI-FERI 2408 (L) ARAA;
ATX224 RIHEFRF, 0.1 mg, HARZEAH.
1.2 iK%

XTRE S A AT R A (IS 111853-201704,
JRES L 96.9%) ~jZiH (Hik'5 110736-201842,
RS EL 97.4% ) FIEEER (flk'5 110773-201614,
RS> #8 99.0%) i R (iS5 111857-201703,
JR 3 4099.2% ) K5 2 DOHES 111851-201708,
JRE 4 97.9%) B HH (k5 110781-201616,
Ji 73 H 97.4% ) P R L 24 e e AT S B
Sof RS HELRE (S MUST-18060805, i & 43 %1
99.65%) T RS 2 ARV R AR A A s X
sl (65 B0002972, B4 %1 93.0%) T
e SR MR AR AR . BHE Ao Hral, H
. CM5Ntangal, [ 254 R0 R A A
ACNHBEEK . BSG HALZE S B PRA FI 4L, it
5 20180401, 20180402, 20180507. 20180508
20180602, 20180603
2 FAEEHER
2.1 BRAVHE
2.1 XTHRSVATR RO H A R B BRI R R
B, 00 EE GRS £ AT R 2.500
mg/mL- AjZ5H 2.500 mg/mL- FiIZEER 2.500 mg/mL.
B2 H 2.500 mg/mL. Hife B H 2.500 mg/mL A5 4
EAF D 2.500 mg/mL. % 1 FH 2.500 mg/mL. H
Fi% 2.500 mg/mL FI¥,  RIAS X R SA T
2.1.2 M ERH % BUBSG SR TG, %
FRELZ) 1 g, N 30 mL HEE, A 10 min, HE
B, BRI K, &9 LB, WERGE 2T
TON 1 mL R AR ESS, 0.45 um AL IE,
ERSRyE, HpfS.

2.1.3  [IVEXTHRIEE IS & 1% BSG AT AL E
A3 A B TE L BRI R B AT B
BREAEAT BARGE. SRS I IV AR i, 4%



23

Chinese Traditional and Herbal Drugs

HS0% F20H 201910 H * 4959 »

BB “2.1.27 Ty ) 4 25 BH 14 % FEVA A
22 BiEEH

A N Diamonsil Cig A (250 mm X 4.6 mm,
5 um); WANAHN 0.1% FFERAKIE - LM, 1 B e it -
0~30 min, 10%~40%Z.fE; 30~48 min, 40%~
95% i ; 48~52 min, 10%ZfiE; AR E 1
mL/min; i 30 C; gy ELSD, ERE R
40 C; #EFEE 10 puL.
23 LTEMER

FEZ R VAR (LS 201804010, XHE

A 34 6 8

AR S BIPERE VAR, E “2.27 TR T
HERENE, R 1,
24 ZMXRER

R B A% “2.1.17 TR J7 1) 4 R TR A 0 R
i 2 0.25. 2.004 2.50. 4.00. 5.00 mL 45 &
10 mL 2, DRGSR, 85, RS RSE
TRBE IR AN RSV 20 AR L3R R BV A Xt
FRIA S 10 uL, JENTBAHEIEG skt E.
DL TE R B AR XS 5 (Ind) o5 Bk 1) | R o
(InC) W, 1835 BIEMZE TR, a558 00N
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L-ERBEATHRIAYE 2924510 3-PI8iRR  4-H

SRS 6-EEEE D 7-HKHH  8-HER

1-vaccarin  2-paeoniflorin 3-ferulic acid 4-naringin 5-neohesperidin  6-platycodin D  7-astragaloside IV 8-glycyrrhizic acid

1 EAXEE&E (0.5mgmL™,A), BSG #& (S 20180401, 1 gmL™, B), HREE (C). HRLVIAF)IZ (D). HREAZ (E).
BREE (F). REFBIT (G)- BRIAFE (H). BiEHE () FAMAESRA HPLC-ELSD &
Fig. 1 HPLC of reference substances (A), sample (B), blank sample without Astragali Radix (C), blank sample without

Angelica and Chuanxiong Rhizoma (D), blank sample without Paeonia Lactiflora Pall (E), blank sample without Glycyrrhiza

(F), blank sample without Vaccaria segetalis (G), blank sample without Fructus Aurantii (H), and blank sample without

Platycodonis Radix (I)
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FEABEATEEIL Ind=1.557 InC+11.29, »=0.996 4,
LRMEVEH 62.5~1 250.0 pg/mL; Aj25%F Ind=1.583
InC+11.46, »=0.995 6, Z&MEyEil 62.5~1 250.0
ug/mL; PR In4A=1.349 InC+12.36, *=0.999 5,
2R MEVER 62.5~1 250.0 pg/mL; HliEZE Ind=1.518
InC+11.77, ¥#=0.995 1, Z&¥EER] 62.5~1 250.0
ug/mL; FHEEIF Ind=1.716 InC+11.39, =
0.997 2, £&MEVEHE] 62.5~1 250.0 ug/mL; F5HEEEF
D In4d=1.499 InC+11.80, »=0.996 3, £kl
62.5~1 250.0 pg/mL; FHEHH In4=1.586 InC+
11.30, #=0.9950, £ 62.5~1250.0 pg/mL;
HH®R Ind=1.640 InC+11.40, 2=0.999 3, £k
T 62.5~1250.0 pg/mL.
25 RBEERE
251 HAMERE WRE-—#fEs (s
20180401, % “2.1.2” T T J7 vk & ik i i,
1 “2.27 Tl 2 NaERE 6 Ik, AR EA AT
W ATZ5H . BIBRER . AR . TR R . RS A
BH D, HEHE., HERIERI RSD 70744
0.56%- 1.34%- 1.85%- 1.02%- 0.89%- 1.21%- 1.53%.
2.01%, FUZAEE H WK% R
252 HEAEZHEE  BE—#ddlm s
20180401), 73 HIFEH 04 1.2, 3. 4.5 K, 1%“2.1.2”7
TR T & A, R “2.27 BUEAG KT
BERE, WS EARATHEE . A58 BIERER . Hh
Fetr. Wit AR DL HEHHE. BER
W THI AR RSD 43 BIA 1.77%. 1.85%- 1.92%. 1.26%-
1.48%. 1.61%- 1.30%. 1.31%, FHIZAXHS H a)ks
HRE R
2.6 EEMIAW

H R —#b At (A5 20180401), % “2.1.2”
TR AT R4 6 Al i, 78 “2.27 Tt
WA N T E, WS EA AT R AT
FIBRIR . AR BT R, REREEAF DL HEH

. HHEER S & RSD 2518 1.06%- 2.11%- 0.94%.
1.38%-. 1.45%. 2.33%. 0.95%. 1.74%, FWiZ
BEEMRLT.
2.7 RREMRE

B “2127 WJ7ddl & KmeEs (its
20180401) MR, %R “2.27 TN A%
PEREAT 00T, SR 0. 24 6. 120 18 h A[REIR ] 5
HERE T, HEREE 10 pL, DAEABATHEEE. A
Z5tF. BUBRRR. RhECEE. BREREE. REREREAR DL
TR HELRR AT AR RSD fE 237114 0.98%.
1.84%- 1.56%- 1.73%- 1.55%- 2.40%- 1.81%- 2.86%,
G5 B2 WA B VA VRLAE 18 h A (o DG e T AR AR A b B
b, FREMERLT.
2.8 AR ERIRLE

RS ARIE — il (b 20180401) £ 1 g,
Hoty, ETS50mL &P, MASIRLEE,
i “2.1.27 WUTIEM A AR, 7R “2.27 TR
(VB (ol S5 AF R ATIE, THE IR . 4R E
ANEATEBIE . AT25H . PTBREE . M. HrRs
. R R D EEHE . H SRR D
FKHN 97.72%-97.67%+95.87%-96.70%-99.47%-
96.31%-+ 95.51%. 96.06%, RSD 3%~ 3.69%.
2.44%.0.31%- 3.44% 1.63%- 0.82% 3.70%- 2.89%.
29 HmEENE

B 6 fUBURL, f% “2.1.27 Wiimiddl & ol i
W, TE “2.27 TR MM (24 N RHMTIE, TF
HEE, SRNE . 6 KX BSG LA 173
T ATHHE . FIEERR . M RCE . Wi e . REREE
H D B HEERE 5508 0.550 7~
0.584 3. 19.657 9~19.952 1. 0.350 5~0.384 7.
18.794 7~19.557 3. 12.124 7~12.4142. 0.610 7~
0.631 3. 0.238 8~0.274 3. 2.750 4~2.852 2 mg/g,
45 LRI BSG Sk 2 18] 8 Fh 32 ELRR 4 () & B FE A

#z1 HRERENEER n=3)
Table 1 Content determination results of samples (n = 3)

Ji R > U (mgg ™)

e EARTHEE  AAHE PIBER MiEE BT REEE D WKRHE HER
20180401 0.560 8 19.9521 03505 187947 122241 0.619 8 02743  2.8552
20180402 0.5810 19.6579 03702 194587 123456 0.620 4 02403 27825
20180507 0.550 7 19.9238 03804 195148  12.1247 0.6107 02405  2.8024
20180508 0.5712 19.7643 03586  18.8642  12.2870 0.6313 02651 27504
20180602 0.584 3 19.8522 03679 195573  12.1953 0.6225 02554 28313
20180603 0.556 1 19.8017 03847 19.1164  12.4142 0.614 6 02388  2.7960
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3.1 BIEFUNER

H1T BSG H i S R %, Ho b 3 v FHH RS
MR D AR LA O ARSI, T AN B AT B
MATEH QBT AL, P EBOVRAE. 220
HER, MALERARM 0.1%PRAKER- L5
VEORENA, 1E Cis BuilihE LREATRRRE Ve, A
ZROCR I AT R, % R SV 8 AN H AR
RIS RAF, HERR T B RS E R
ARER. FFEMALRITIR, 6 fbFeahfE1Z i 541
T, Eor Gk CInEARAT R R, A
MR Dy ST W BB, #A PR LLR
BE— B R R AR AL DAL (3 S5 A
32 HmRtENEER

FERE A ATALEROLAL T, 2R Ol W K
50% FH O BSG AR HEAT 1SS ELE . S5 REER
W, CIEERIRBUARIN, 8 AR HF R AR
WK, AL RO R Nk, W
R BT T AR P 2 S IS SR 50% FR B F2 L
i, Rk K R o Ak, HAFERZ
S H b G I T 400, AR T B e B,
e H A Dy die 24 O SR BV )
3.3 BiEENER

ZNEMY e - S R L NG R s
[ Diamonsil C;5(250 mm X 4.6 mm, 5 um) Fl Hypersil
Cis ODS, (250 mmX4.6 mm, 5 um)], Z5RAEH
J A B E AN REAT B AN AT 2 (1 €8l U o) 29 R AR
2, AT AT N> BT R AT . G RRI A
WARAETN, SRR G i AT v] BE 23 5 i 21 (i i
HI> B, AUREIGAES S0t AL TAEhat— 259
REEAERELIEE, DI Z I L .

A Sz 3 N7 HPLC-ELSD ¥ [ 52 BSG Hi 3%
B, MR, AT245H, HER. A RETH
T MECH . g FSEER T DS E, %07
VATRE ., PUgE. AERR, XeTmEsizml e R
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