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1 Z: BE @57 HPLC-DAD JK VIRt A 80 B Vet i R I /R A 3 b 12 FhiRbr i BE R HIw A pE . 3
AGER . MEINAGILER. EE BT VIL ST VI, BRI I, SRR 1L Baiidf. BRIEFR. KR, KEmATK
WEWE. 3% KM HPLC-DAD 2%, Atlantis T3 Cig (250 mmX4.6 mm, 5 pum) it 2 55- I EE-0.1% F R 7K 1 93t
B, MFRE 0.8 mL/min, BREEWEMNL; B HFEEN 20 0L, R 12 Miairss BRI A T WAk
Bl BRINAGIAEN. EMEIF VIL SR VI SRR . BB L BLiir. BRIEFR. KR, KEmA KR
Y BITE 1.97~19.70 pg/mL(#=0.999 2).1.022~10.220 pg/mL(+=0.999 3).0.982~9.820 pg/mL(r=0.999 1), 1.1~11.0 pg/mL
(r=0.999 6). 1.154~11.540 ug/mL (+=0.999 8). 1.114~11.140 pg/mL (+=0.999 5). 1.102~11.020 pg/mL (r=0.999 3).
2.768~27.680 pg/mL (r=0.999 3). 3.04~30.40 pg/mL (+=0.999 6). 3.379~33.790 pg/mL (+=0.999 5). 3.286~32.860 pg/mL
(r=0.999 4). 3.507~35.070 ug/mL (+=0.999 7) BT KFE S BRGRIFMEMIER R, WEE. EEMRL, RSD H/h
T 2.0%; PRI IEE IR AFIRL ) RSD 435124 100.08%- 1.27%; 98.11%- 1.15%; 99.68%- 1.13%; 101.38%- 0.87%; 101.87%-
0.95%; 100.53%- 0.74%; 98.52%- 0.83%; 99.52%. 0.88%; 97.84%. 1.33%; 98.31%+ 0.71%; 99.66%- 0.57%; 101.73%.
1.41%. 12 HEUAER S 12 FhFEhR B & 950 518 0.085~0.118 mg/g. 0.065~0.085 mg/g. 0.051~0.075 mg/g. 1.822~
1.888 mg/g. 1.532~1.599 mg/g. 1.027~1.148 mg/g. 2.420~2.621 mg/g. 6.428~6.937 mg/g. 0.258~0.289 mg/g. 0.122~0.143
mg/g. 0.159~0.184 mg/g. 0.222~0.273 mg/g. £5it @7/ HPLC-DAD % K U Hlbk A i e Jid vk R i) 5 R 7 i g v
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Determination of 12 kinds of index components in Boerning Capsules by
HPLC-DAD variable wavelength method
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Abstract: Objective To develop an HPLC-DAD wavelength switching combined with gradient elution method for the determination
of the contents of calycosin 7-O-f-D-glucopyranoside, solasonine, solamargine, chonglou saponin I, chonglou saponin II, chonglou
saponin VI, chonglou saponin VII, specnuezhenide, rosmarinic acid, rhein, chrysophanol, and emod in Boerning Capsules (BC)
simultaneously. Methods The chromatographic separation was achieved on an Atlantis T3 Cg (250 mm x 4.6 mm, 5 um) with
acetonitrile-methanol (A)-0.1% formic acid solution (B) as mobile phase at the flow rate of 0.8 mL/min for gradient elution; variable
wavelength method; sample quantity was 20 pL. Results The 12 active components were well separated and showed good linearity,

such as calycosin 7-O-B-D-glucopyranoside, solasonine, solamargine, polyphyllin I, polyphyllin II, polyphyllin VI, polyphyllin VII,
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specnuezhenide, rosmarinic acid, rhein, chrysophanol, and emod 1.97—19.70 pg/mL (» = 0.999 2), 1.022—10.220 pg/mL (» = 0.999 3),
0.982—9.820 pg/mL (» =0.999 1), 1.102—11.020 pg/mL (» = 0.999 3), 1.114—11.140 pg/mL (» = 0.999 5), 1.154—11.540 pg/mL
(r=0.999 8), 1.114—11.140 pg/mL (r = 0.999 5), 2.768—27.680 pug/mL (» = 0.999 3), 3.04—30.40 ng/mL (» = 0.999 6), 3.379—
33.790 pg/mL (r = 0.999 5), 3.286—32.860 pg/mL (» = 0.999 4), and 3.507—35.070 pg/mL (» = 0.999 7). The precision and
repeatability were good, and RSD values were less than 2.0%. The average recoveries and the corresponding RSD values were
100.08% (1.27%), 98.11% (1.15%), 99.68% (1.13%), 101.38% (0.87%), 101.87% (0.95%), 100.53% (0.74%), 98.52% (0.83%),
99.52% (0.88%), 97.84% (1.33%), 98.31% (0.71%), 99.66% (0.57%), and 101.73% (1.41%), respectively. The contents of 12 batches
of the tevelve active components were 0.085—0.118, 0.065—0.085, 0.051—0.075, 1.822—1.888, 1.532—1.599, 1.027—1.148,
2.420—2.621, 6.428—6.937, 0.258—0.289, 0.122—0.143, 0.159—0.184, and 0.222—0.273 mg/g. Conclusion An HPLC
wavelength switching combined with gradient elution method has been successfully established for simultaneous determination of 12
components in BC. The method is simple, quick, accurate, and helpful for the quality control of BC.

Key words: HPLC-DAD; wavelength; method; Boerning Capsules; calycosin; 7-O-B-D-glucopyranoside; solasonine; solamargine;

polyphyllin I; polyphyllin II; polyphyllin VI; polyphyllin VII; specnuezhenide; rosmarinic acid; rhein; chrysophanol; emodin
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MR, KRR KBRS A B A
PR IS 1 o LA E 12 s o BT LA TP g vis 1
BI5 AR EIRIIAEMITT . AL KA HPLC-DAD
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A, BEREIEEREE (iS5 111920-201505,
JR B 97.1%) B R 1S 111590-201604,

JREE 734 93.6% ) FE A AT (LS 111591-201604,
B H 96.7%) . HAERT VII (5 111593-
201303, B4 92.5% ) R T H (b5 111926-
201605, B4 97.3% ) LA (L5 111871-
201505, JAE % 98.5%) KiEM (k5 110796-
201520, JAED% 99.2%) KiEEE (k5 110757-
201607, JAEDE 97.5%) K#EHFE (IS 110756-
201512, 540 98.7%), ¥IGT [ & dh 25 W s
SEWTFURE: WPIEL (b5 MUST-150406, B>
H99.1%) PMAATE (H5 MUST-150406, J5i
B0 98.2%) EHEETT VI (it MUST-150406,
JREE 7140 99.5% ), ST AR = R AR MR A TR
AT LN FRE (Eakal), BHIR. Ll (rffral),
K CEZEMRAKD.

Y Astragali Radix. ZCV1-¥ Ligustri Lucidi
Fructus Y6#&%% Bulbus Tulipae. =150 Portulacae
Herba. FEFE Paridis Rhizoma. J&#% Solani Nigri
Herba. 877 Perillae Fructus ¥ N4 Galli Gigerii
Endothelium Corneum~ K3 Rhei Radix et Rhizoma-
UK (&) Borneolum Syntheticum « & 7
Bombyx Batryticatus ¥3) W 5 R IR B 245 770
LREEPEA R HEIEERE NI, HE
JEAE B O SRR R I B Astragalus
membranaceus (Fisch.) Bunge. fF54, i1 M
AKJBFRH v B EY) L 0T Ligustrum lucidum Ait. 11
BRRGARE, SCRLE N A S RHR S R Y2 1S
Tulipa edulis Bak. HITIREE2E, ik vi v Sk ik
LA UL JEAEY) B ik W Portulaca oleracea L. FT 1
o EE Sy, EHOVE SR EREEY LR
Paris polyphylla Smith var. chinensis (Franch.) Hara
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TR 2L, e ARl JE Y e 2% Solanum
nigrum L. WAL, BT RIS TERIE D B
KI5 Perilla frutescens (L.) Britt. TG 5L,
XN G N HER R XS B S M KXY Gallus gallus
domesticus Brisson ) T-Eyb3E  BE, K NZERIK
T JE AR KK Rheum palmatum L. [T EEARFN
R, B AT AR KA Bombyx mori Linnaeus
4~5 FE R4 UG (B N TEF) B Beauveria
bassiana (Bals.) Vuillant 1] ZHE 544
MR T RS, MR 0.15 g, AFXKELRTZ
BIRAA AL, #5078 150407, 150524
150611, 150614, 151107 151223; WHEREEFINNER
HIZG] R, #5508 150707, 150801+ 150909
150922, 151011 151028,
2 FESH#R
2.1 HiXSEAERNSIE
WOHR TR BE N A 03E &, BFBS ands, B 0.5
g, N E, B 100 mL BB, B EMA 75%
LI 100 mL, %%, FREFE, M ERERE
45 min, F] 75% L BEAN FRICR B T B, 55, 0.45 pm
TALUERE e, HXRuEW, RIS R IR FE MK
A VAR o
22 REXRRRIBRAEIE
3 TR R T 25 S T T 20 R R A
WAL, EARET VII, BEERE VI ER
HIL ERERE I R il RIEFR. KER.
KBTI TR, 75% B A AR
HMRE, R B S S A A AT 0.985 mg/mL.
BN B 0.511 mg/mL P 3HHK 0.491 mg/mL.
HEERTE VI 0.688 mg/mL. BEHERTFF VI 0.721
mg/mL. FA% 2 F 11 0.696 mg/mL. FEEEZH 10.689
mg/mL. FFL i 0.692 mg/mL. KIEFE 0.304
mg/mL. Ki%EWZ 2.112 mg/mL. K# Y 2.054 mg/mL
FKHEER 2.192 mg/mL [ 12 st B 5 fif 25 78T -
T B IR B EX 12 Fov) B il 45 5.0~ 5.0
5.0. 4.00 4.0. 4.0. 4.0. 10.0. 25.0. 4.0, 4.0. 4.0
mL, #[F— 100 mL &EEH, I 75% & BE 3R
B, wA, WEEEEREEERTE 49.25
pg/mL. JPHHHHK 25.55 pg/mL. SPHHHILHE 24.55
ug/mL. BEMEEFF VII 27.52 pg/mL. HEHEBHF VI
28.84 pg/mL. FEAEEIF1127.84 pg/mL. EAERIFI
27.56 pg/mL. 454 i HF 69.2 ng/mL. H%EFR 76.0
pg/mL. KFEES 84.48 pg/mL. KEHY 82.16 pg/mL

MK 87.68 pug/mL FRTE & X I8 VAW o
23 PAMXTRRIEIREEIE

Yo b J7 O K il % T2 il A S B, K
B ol EmE RO RENPIMRES, o
A% “2.17 WU )75, RSB S IR EH4 1 % [
X RV TR o
2.4 ALY

K H Atlantis T3 C;g (250 mmX4.6 mm, 5 pm)
EIEFE, AR E 0.8 mL/min; F:E 35 C; i#HFE
BN 20 uL; IR IE-FEE (101, A) -0.1%
IRV (B), BEEBENL: 0~7 min, 12% A; 7~
20 min, 12%~32% A; 20~28 min, 32% A; 28~
35 min, 32%~70% A; 35~40 min, 12% A; &3l
WA 0~7 min, 7E 260 nm P T Al B 88 55 B R
WAL 7~20 min, 7E 203 nm 3K TR
Al EEPNAIAER . EMEF VIL EAE VI
HAERT I, EEEH L 20~25 min, £ 224 nm
WK I A INES Lo T #F; 25~30 min, 7E 330 nm K
AR IE B s 30~40 min, 7F 254 nm WK T
MRERR . KEl . KER.
25 LTEMER

MRPEZEOTE S, 43 “2.17 TUH s
W “2.27 TR IRA R SR “2.37 TR 3 Fh
A AR, 78 “2.47 Tt 264 kL34 T I
JE o AR, £ FIR 12 ok B o s AR R (1)
PR B IS TR] A, JF) 1A 6ok I VAR P A 0T I ) £ il U,
T B I VERE ot 12 Bl B 23 B0 5 To 31,
KW 1.
2.6 LKMXHRER

Iy ARE BB “2.27 UK 12 Flof B S it 5%
W% 1. 22 2,50 5. 10 mL, BHE T 25 mL &=l
IR 75% BRI R 20, 5, RIfEEI S
AR EIRFE TR A IR A, R R E R Tk
BEATIE, DABT SR AR AR (XD, WETAUE
RNWPARR (YD, ZetilbriEtlizl, THEAZMERE T,
Ty MRRE ) REMETEHE, SR NESES
R E AL Y=4 356 X+23.75, r=0.999 2, %
PEVEH] 1.97~19.70 pg/mL; NI Y=654 X+
2.836, r=0.999 3, ZMiEHE 1.022~10.220 pg/mL;
WAL Y=78.24 X+6.357, r=0.999 1, kit
Ju ] 0.982~9.820 pg/mL; AR VII Y=7.281
X+46.92, r=0.999 6, ZtIEH 1.1~11.0 pg/mL;
HEIERTF VI Y=55.94 X—8.362, r=0.999 8, kit
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1-BE R IR A R 2R 3-IRINAG A 4-F MR
VII S-EHREY VI 6-HEMBRT I 7-EHRE 1 845t
9-RIEFRIR 10-K3EEE  11-K3EMy  12-K¥HR

1-calycosin 7-O-B-D-glucopyranoside ~ 2-solasonine  3-solamargine

4-polyphyllin VII  5-polyphyllin VI ~ 6-polyphyllin II 7-polyphyllin I

8-specnuezhenide  9-rosmarinic acid  10-rhein  11-chrysophanol

12-emodin

1 BAEWEE A). BRTHER B). REH (0). &
XHE (D) BREE. %, ZRF. £75F (B) BHEHER
#J HPLC

Fig. 1 HPLC of mixed reference substances (A), samples
(B), negative sample without Paridis Rhizoma (C), negative
sample without Rhei Radix et Rhizoma (D), and negative
sample without Astragali Radix, Solani Nigri Herba, Ligustri
Lucidi Fructus, Perillae Fructus (E)

JEH 1.154~11.540 pug/mL; FEHEEF 11 Y=83.84
X—22.63, r=0999 5, ZEMEIEH 1.114~11.140
ug/mL; BB 1 Y=5.822 X+12.58, r=0.999 3,
LR PEVE ] 1.102~11.020 ug/mL; 454 vitF Y=3 726
X+4382, r=0999 3, ZMHJuHl 2.768~27.680
ng/mL; HIEFFR Y=3.668 X+44.82, r=0.999 6,
2R MEVE 3.04~30.40 pg/mL; K¥EHE Y=5.987 X—
66.38, r=0.999 5, Z& VG 3.379~33.790 pg/mL;
KWy Y=732.5 X+435.1, r=0999 4, M
3.286~32.860 pg/mL; K3 Y=72.61 X+22.84,
r=0.999 7, Z&MEVE 3.507~35.070 ug/mL.
2.7 fEEREIRLE

B “2.27 TR BIR A BRIV, 4% “2.47 T

TR E TR 6 IR, 103 B S S A A R
WA B A, B VI, EAARF
VI, HEERET 0. EEEE L Frloat. RiEF
. KEEER. KIS FIRE T AR, 2 At
12 AN VTR ) RSD H, 455X 12 AN 70 Vi
A RSD KA 1.11% 1.22%-+ 0.97%- 0.57%-
0.82%- 0.49%- 0.59%- 0.91%- 1.03%- 0.73%- 1.37%-
1.25%, 25BN GERE R R AT
2.8 EEMIRAW

B R 7R EE (LS4 150407) 3dE &, $#“2.17
T v 4 6 Al s, 4% “2.47 Tl %1
BEATISE, A3 S R o B B ) T B R
INELE . WRPNANER . BEIAIL . EAE R VI
HEERTF VI BRI, BRI R oiif.
RIEFIR . KREK. KEMAKERME, JHHHE
X 12 AN R 53 B0 RSD ARIKCA 1.48%11.24%.
1.31%- 1.07%- 0.66%- 0.74%- 1.01%- 0.83%- 0.62%-
1.13% 1.06%+ 0.96%. 45RFKHARILEEN
ER/5
29 FEMIRE

BRI FE (L5 M 150407) [A— 43 (i
W, IR T ACE 04 4. 8. 12,16, 24 h, $42.4”
T Bl 2% DN 28 S BT R T W L R L
WAL, EAREE VII. EERE VI. EikE
H I HEERE L il WEER. KK,
KRBT AIR 38 22 W T AU, TR 12 P 43 0 T
TR RSD MK VCH 1.26% 1.41%. 1.43%. 1.16%-
0.97%+ 0.86%- 1.22%- 0.48%- 0.53%. 1.04%- 1.14%.
0.99%, R IAHRRE T TRTER] %5 24 h WEGE .
2.10 AR TE

HUE/RTIRTE (L5 150407) iE&, FRELG
B, B 03 g, BTEEHEME, 50Xt iE
MG, % 217 WU AR SRR R, R
% 25mL, ENIIFEEORE Sl %8 “2.47 T
P S I R , TR 12 N5 B8 e R A b
T BRI EAERT VI EE
B VI, EEET L. BT L R, %
EER. KER. KEBFA KR EINCR 58
100.08%-. 98.11%. 99.68%. 101.38%-. 101.87%-
100.53%-+98.52%199.52%.97.84%.98.31%+99.66%-
101.73%, RSD 23514 1.27%1.15%+1.13%.0.87%-
0.95%- 0.74%- 0.83%- 0.88%- 1.33%.0.71%- 0.57%-
1.41%.
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2.1 TAMER

BRI EE (LS8 150407) i& &, H“2.1”
TR A SV & 7 YRR, 1% “2.47 TUT g
ZAFEAT T, e R, BEAER (34, 35,
36 C). R E (0.7, 0.8 0.9 mL/min) 284k &
AN AR AR I () s . S5 SR BOR, B
e ARRRE S TSI E B BB AR AR
SETCHR o, R A R AF.
2.12 HiXmATNE

12 MR R TIRFE, % “2.17 Difil#
Tk AR AW, % “2.47 Tt SRR
WiE, ERINE 1. WFTIAR LI g Rl LG H,

=1 12 3#ERTER

12 R 7 i 2 b B 6 e B T 3 ) B R A
B WM ALE. AR VIIL SR VI &
PR I BRI I Rl RIS HR . K3
B2 RIS R iR 7 B BifE 0.085~0.118
mg/g~ 0.065~0.085 mg/g. 0.051~0.075 mg/g.
1.822~1.888 mg/g. 1.532~1.599 mg/g. 1.027~
1.148 mg/g+ 2.420~2.621 mg/g- 6.428~6.937 mg/g.
0.258~0.289 mg/g. 0.122~0.143 mg/g. 0.159~
0.184 mg/g. 0.222~0.273 mg/g. FA it 5t
) B 22 e B, b EARRE VIL EREET
VIL BEARH I EERT I R sl R
s AT A AZ R g 1 32 R FR B

REENEER

Table 1 Quantitative determination of 12 batches of Boerning Capsules

S H/(mgg ™)

s B S v T L P BN A2 B8 HEE VI AR VI HEHEET I
150407 0.111 0.075 0.058 1.853 1.548 1.052
150524 0.099 0.069 0.060 1.888 1.532 1.049
150611 0.095 0.069 0.061 1.846 1.533 1.123
150614 0.101 0.068 0.062 1.837 1.537 1.148
151107 0.113 0.079 0.065 1.859 1.563 1.137
151223 0.118 0.081 0.054 1.866 1.554 1.027
150707 0.094 0.077 0.068 1.873 1.572 1.044
150801 0.105 0.067 0.071 1.822 1.555 1.048
150909 0.103 0.073 0.072 1.858 1.568 1.045
150922 0.116 0.085 0.075 1.849 1.539 1.089
151011 0.096 0.072 0.054 1.846 1.599 1.096
151028 0.085 0.065 0.051 1.880 1.544 1.145

o RES B/ (mgg ™)

HEREI S dE HRIEFR KR Ky N
150407 2.541 6.824 0.276 0.137 0.166 0.233
150524 2.422 6.835 0.258 0.126 0.169 0.247
150611 2.426 6.542 0.285 0.122 0.175 0.239
150614 2.429 6.638 0.289 0.138 0.177 0.222
151107 2.420 6.428 0.278 0.143 0.159 0.252
151223 2.563 7.043 0.287 0.125 0.175 0.273
150707 2.555 6.935 0.283 0.140 0.178 0.248
150801 2.604 6.937 0.264 0.142 0.184 0.254
150909 2.621 6.777 0.258 0.127 0.162 0.228
150922 2.425 6.573 0.282 0.124 0.168 0.253
151011 2.584 6.451 0.259 0.134 0.171 0.264
151028 2.537 6.527 0.274 0.141 0.181 0.257
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