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Content determination and chemical pattern recognition analysis of Biantong capsules

SHU Bo', LEI Guoping”, YUAN Bin’(1. Dept. of Pharmacy, the Affiliated Hospital of North Sichuan Medical
College, Sichuan Nanchong 637000, China; 2. Nanchong Institute for Food and Drug Control, Sichuan
Nanchong 637000, China; 3. Institute of Materia Medica, North Sichuan Medical College, Sichuan Nanchong
637000, China)

ABSTRACT OBJECTIVE To establish the method for simultaneous determination of 11 components as narirutin in Biantong
capsules, to conduct chemical pattern recognition analysis and to screen differential markers affecting their quality. METHODS
HPLC method was adopted. The separation was carried out on Venusil XBP Cis column with mobile phase consisted of acetonitrile-
0.1% phosphoric acid solution with gradient elution at flow rate of 1.0 mL/min. The sample size was 10 pL, and column
temperature was set at 30 °C. The detection wavelengths were set at 283, 330, 520, 220 nm, respectively. Using verbascoside as
an internal standard, the contents were determined by quantitative analysis of mult-components by single marker (QAMS), and the
results were compared with those of external standard method. Cluster analysis, principle component analysis and orthogonal partial
least squares-discriminant analysis were performed with SPSS 26.0 and SIMCA 14.1 software. The differential markers affecting the
quality of Biantong capsules were screened using the variable importance in projection (VIP) value greater than 1 as the standard.
RESULTS The contents of narirutin, naringin, neohesperidin, echinacoside, tubuloside A, isoacteoside, cyanidin-3-O-glucoside,
cyanidin-3-O-rutoside, atractylolide Illand atractylolide I were 0.739-1.265, 1.134-2.158, 1.407-2.359, 1.368-2.502, 0.304-0.522,
0.257-0.521, 0.423-0.727, 0.375-0.733, 0.130-0.283 and 0.062-0.166 mg/g, respectively. The relative average deviation of them
from the external standard method was less than 2% . The results of cluster analysis showed that 15 batches of samples could be
grouped into three categories, S1-S7 as a category, S8-S10 as a category, and S11-S15 as a category, which was consistent with
the classification results of principal component analysis. The results of orthogonal partial least squares-discriminant analysis showed
that the VIP values of cyanidin-3-O-rutoside, atractylolide Il ,
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used for the quality control of Biantong capsules. Six components such as cyanidin-3-O-rutoside may be the differential markers that

affect the quality of Biantong capsules.
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2.1 ERESHEENE

2.1.1 gL DL Venusil XBP Cis (250 mm X 4.6
mm, 5 pm) A EFE, LA ZNE (A)-0.1% BRI (B) N
TS A TR PENE (0~11 min, 15.0%A ; 11~20 min,
15.09%A—35.0%A ; 20~36 min, 35.0%A—42.0%A ; 36~
47 min,42.0%A—50.0%A;47~60 min,50.0%A—60.0%A;
60~70 min, 60.0%A—15.0%A)""; i # 7 1.0 mL/min;
HERERE N 10 pLs #EIR Y 30 °C 5 K 1< 331 2 283 nm
(0~20 min, ZE 7l R 1 AR A GBfe K )" 0330 nm
(20~36 min, A RAG T LT A BT S ER
BT )™ 520 nm (36~47 min, 2 %45 2 -3-0- 1 % ¥
T RIEAGER-3-0- )" 220 nm (47~70 min, [
ARWEST . FAARPIEE T)M,

2.1.2 RA XIS AW E R PSR AR
T OFRE AT AR T A BRI R ER
THET R E-3-O-BH T R E-3-0- 255
T EAARNERIT AR PES T R 545, FH 70% H i
il B A A5 A U R B AR YR Ol 0.852,0.936, 1,412,
1.170. 0.354., 0.710, 0.278, 0.414, 0.578. 0.192. 0.108
mg/mL AR R BRI 28 U 5 HEUTR A5 %o IR 4 vk, HH
T0% W WA 6, Tl A5 b R 4% il 43 I VA AR IR Ry 42.6
46.8,70.6.58.5.17.7.35.5,13.9,20.7,.28.9,9.6.5.4
wg/mL TR A X BT

2.1.3 PSSR R R R A R N )
1.0 g, K5 % in A 70% H B 25 mL, FR E i &, 8 S
(Zf) 1 000 W, 4% 40 kHz ) Zb 3 30 min, 4, TR
FE T, FH 70% W REAh SR 980K i B i, 55, i, BAS .
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2.1.5 ZRMEXRRFLE OREWIC2.1.27 0 F R A X |
f P 4% 0.1.0.2.0.5.1.0.2.0.5.0 mL, JH] 70% I 43 ]
P2 20 mL, £ R AL TARVA TR, 42211700 F (43%
SN HEREAY T I SR T R, DA AR B 43 %) o o v
FEEARBR (X) W TRIBUABAAR (V) BEF Tk RIH . 45

W1,

Tl ZEHEEFZUANENRESHEEAESLE
f5lls B Eyigs: r AR (pgmL)
EEMIH F=2110 1X 104781 4 0.9% 6 426~213.00
il Y=23192X 10911749 09993 468~234.00
A Y=28194X 10 ~438.5 09995 7.06~353.00
gt T=25136X1007—12107 09994 5.85~292.50
EHAEA Y=79512X10°X+1184 09996 1.77~88.50
Eh Y4 i T=1756 7X 102448267 09993 3.55~171.50
SRS LR Y=6.384 TX10X+735.6 09994 139~69.50
REHE 0BT Y=11320X 109 —1059.3 09996 207~103.50
RERE3-0-S K Y=15129X 105047215 09993 289~ 14450
HARRE Y=4.699 3% 10°%+453.6 09995 096~48.00
AT | Y=3448 1X 10012255 09992 0.54~27.00

2.1.6  KEE IR

He2.1.37 0 R A 0 i T (4R 5

S1), #2117 I (a3 25 {437 SRR 4 6 UK, i 5 0
AL A5 R 25 R A5 11N B o T A )
RSD ¥/NT- 2% (n="6) , £ 750G % B KUt

2.1.7 EREMERE  HUEE R (%S S, 6 1y, %
“2.1.37T T 7 v A S VR, PR 2,117 T T g
SAFIEREHT i SR I RO A MR T R S i 55
SR, 2SR A LSRRI 43 B B 1 RSD /T

2%(n="6) , W ITEEE R
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2.1.8 FEMIRE  BU2.1.37W R R A TR (RS
S, W T Fit® 0.2.5.9,16,24,36 h i} %
“2.L17 T RS HERE AT 0 SR T A, &5 R
N, 2 AP AH R AR 1L DU 40 068 1T AR Y RSD 2/ T
2% (n=17) , F LIRS T 2R T iCE 36 h g Ik
RA4f

2.1.9  JFEIEDCRES RS PRI C 0 i) i
F (5 SHNEY 0.5 g, 39105, #80% . 100% . 120% 43
SR A X BE S VA (5 A R 145 L1 AR o0 1)
J R IR 0,479 ,0.631,0.917,0.769,0.194 ,0.383
0.155.0.239.0.294 ,0.107.,0.059 mg/mL) , #%“2.1.3" i
D5 A B S AU, PR 2. L1V TR (5 1 S A R
Br i ST RO AL FISCR . 25 R BN, 25
B S L1 SRR 43 16 7 1 mAE [l 3 2y 96.95% ~
100.13%(RSD 4 0.64%~1.43%,n=9) ,

2.1.10  MXIROERFRTHE HU2.1.57 IR R AL
TAEW W, 4% 42,11 BT (gl S5 R AR A, i SR 0 T
L, LRSI S (R SRR 1Y H 0t ] =
Hh AR R R ) T A S AT AR X
FH A A AR AL IE T (), B = £/ fi= (WX 4,)/
(WX Ao 2, A NS, Wk NS0 5
BT, AR REIN o A W TR, W R AR i o0 o e R
JEY, A5 R, HoAth 10 AR A A O [R5 1, B
TEAE T B3 A0 ) 1725 £43 51 0.840 0., 0.757 3,0626 7.,
0.702 0.,2.229 4 . 2.760 5. 1567 8., 1.161 2. 3.757 3.5.157 2,
RSD 4 0.21%~1.89%(n=6)
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DO R o BN W T S CER 3 3 v = T o
FZ A [A HPLC 1Y (Shimadzu LC-20A %! 2695 %!, F[d])
%, 3% % (Venusil XBP Cis. Cosmosil Cis, Durashell Cys, #1
#3494 250 mmX 4.6 mm, 5 wm, F[E) i (0.8.1.0,
1.2 mL/min) \FE¥ (25,3035 °C) X} £ RS20, 455
7N, A 1O AN RFIN A 2 (B BEAEME T BR A1 ) £ RSD 24/)N
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Fie“2. 1.1 TR A8 35 25 R HERE A3 AT , 43 30 25 AN [ £ i
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il 10 AT I B 4 (B BEAEBEATBRAD ) R RSD #) /8T
2% , 0 R AT LAXT HARME AP S0 2 T 00

2.1.13 15 HLFE S S I B 15 b0 A
“2.1.37I0 T A A R AT, B 2. 117 R (g
ZAFHERESY BT, 0 SR e TE A, 43 B 9% A BRI L HPLC-
QAMS i (LA BFALKE T NS YT & & AT
AT 5E 3 YK, R FHAHXT - Y44 22 (relative average devia-
tion, RAD) %28 2 Fh 5 gk i fs 45 iy 22 5 (3 2) . 4551
7R, 2 vk A B R 45 R RAD 4/ T 2%, 3%
B 2 b 2 A s 5 SR G 25 5
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x=2

ZEHEHF LMHFNRSIHSEVNESR (mg/g,n=3)

el Jitk Sl ) $3 s4 ) 86 §7 s $9 810 il s12 SI3 Sl4 815
TR Mk 0776 0832 0810 0881 0907 096 085 1072 L2 LI 0662 069% 064 059 07l
SR SMtk 0952 1056 0989 0889 0974 0890 0857 082 075 0782 LIS 1238 L0 1209 1237
QAMSH: 0931 10311005 0901 092 0874 0841 0813 0739 0768 L1 1265 L4l 1240 1213
RAD/% 112 120 080 067 114 128 0% 055 040 0% 076 108 138 127 0%
ilias blianin 1275 1557 1706 1470 159 1618 1347 L4 LI 118 2051 1906 1986 2035 1820
QAMSH: 133150 172 1454 1576 1645 1385 LI L0 L34 2085 193 2011 2158 1855
RAD/% 147 120 047 05 151 083 139 069 12 L6 08 0B 063 054 095
1) IVt 1840 1647 1915 1820 1759 1944 182 1510 1401 1435 2044 2239 2308 2325 219
QAMSH: 1805 1662 1930 1844 1781 19 1889 152 1437 1407 21 22700 2314 2359 2
RAD/% 09 045 03 066 062 074 099 137 12709 067 069 0B 03 052
R4 SMk 1537 L7350 1668 182 169  L765 2000 167 1451 1392 1987 246 2103 2408 2216
QAMSH: 1560 1702163 1870 174l L8 2048 1602 1473 1368 2012 2502 2120 245 223
RAD/% 103 0% 045 103 140 0% 0.66 108 075 087 063 134 04 035 081
ElEFA Itk 0391 035 0405 0366 0381 0393 0351 0333 0316 0303 0485 0505 0413 03518 0512
QAMSH: 0386 0351 0407 0360 0377 039% 0360 0335 0317 0304 0488 0509 0478 052 0499
RAD/% 064 04 05 041 053 038 127030 0l6 016 031 039 05 038 129
RERTMT SMtk 0312 03 0487 0421 0398 0456 0476 0437 0513 0452 0309 0268 0385 028 0251
QAMSH: 0315 0354 0491 045 0402 044 0470 045 0520 0457 0308 0264 0380 0286 0257
RAD/% 048 057 041 047 030 133 053 023 077 055 016 075 0.65 0.70 118
REBZ30WHRET SNk 0475 0535 0628 0576 0541 0605 0582 0463 0444 0426 0673 0660 0710 0712 0625
QAMSH: 0488 0529 0613 0363 0545 0595 0579 0475 0440 0423 0682 0665 0727 0704 031
RAD/% 135 036 121 L4037 08 06 128 045 035 066 038 11§ 056 048
REBZI0-EFBH  IMek 0593 0725 0667 065 0704 0628 0593 0570 0536 052 0480 0451 0433 039 0371
QAMSH: 058 073 0649 0664 0692 0617 0601 0565 0532 0510 048 045 049 039 0375
RAD/% 094 035 137 08 08 088 067 03 037 L6 03l 055 046 038 054
A IVt 0217 0257 0285 0248 0273 0280 0246 0156 0072 0031 0239 0186 0251 0215 0142
QAMSH: 0220 025 028 0250 0270 0276 0245 0055 0170 0030 0241 0185 0258 0213 0141
RAD/% 06 059 035 040 055 072 020 03 08 038 042 027 138 047 035
AN T SMk 0116 0110 0081 0093 0106 009 008 0078 0063 0072 035 0142 0149 0162 0152
QAMSH: 0118 Ol 0080 0092 0105 0089 0085 0077 0062 0070 0133 0.0 0146 0166 0.5
RAD/% 085 045 06 05 047 0% 059 065 08 070 075 071 102 12 03

2.2 BELSH
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B4 B F 2 5 SN SPSS 26.0 B, LK EG I 35 Ay i
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100, I5HERES TR A 325, S1~ST7 J—2,S8~S10
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TR G B
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# HPLC-QAMS 72 M A5 () 25 A b jz 8 45 11 Fp
o Er i aE 5 A SPSS 26.0 HA AT B b, 4
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24 EXREDZITE-FIASH

B HPLC-QAMS 75 75 (14 25 75 Al 2 45 11 A1)
A B B 25 5 SIMCA 14,1 533547 1E 38 fe /I —
Terk-F M. R B, BRRBEE I S H(R'X,
R'Y) 43924 0.909 ,0.866 , Tl GE 11 S %0(Q°) }y 0.787, 44
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(B> 1 A bR Ve ma o it 5T o 4 22 S b i ™ 2R
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R A SRAG TN 0 AEM 2 57 1 {5 168 5 38 o o 1Y
ZESbRaEY . GRS,

1S
1 R TR BG 5 -3-0- 25 BT 5 20 FIAR PO I 3 A B 17 5 4 A 2
55 A RAGE 3 6. BRI 7. 25T AL 1 3 8: KA AR -3-0-H%4
B O AEH A5 10 B AER 11 IR |
B5 1174 VIPE

3 g

AV R 5 57 58 T R Rl B B ) K HIEE
509% I 70% H I\ T0% £ 1) (BEERE ] (20,30, 40
50 min) $EHCH 3 G B L P14 O 5 PR 28 X Hi
RO, S50 WK, UL 70% R DR BUR RN, 257
e B A5 1L AR A A ) e i D 06 T B RG , lE R4
B FIA T0% HH B 5 8 P i JBORI (1m0 0 1 B Ay 8 B i 3 2
SN, R P P A T i, Sl 2l P PR
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FREEI 30 min B, 257 A R A5 11N AR A3 10 5 AR
B, W R B A) A 30 min, [RIESH, AR ZH X %52
TR A (N -7K HEE-7K) B9 7 s G O, 45 1R

7, A CIE-7K R T sh AR, 258 A B2 17 5 11N D0 Al

43 B RO AT, (T RS R 7 (i e 11 IR R B 42 i

— 2 N NG -0.1% BERR VS WL . LN -0.1% W RVE TR . &

{5-0.2% BE RS W4T T % %8, 45 R Bow , L HE-0.1%

TR W R T SIAH IS, 2535 Al K 7 55 LLANRF I A A T ik

BFEL A8 W BT, R G -0. 1% BERR VS WM it

Bl
TrEMESS R BN, SMr S HPLC-QAMS 2 1l

FE LS TCI] 25 S s RN A3 e A AR — s it ) 22

SOUFLDA R B RSAERET R BRI RN

Wi I A2 AR TR T 45 Ao 2 i fth ) 22 S e K, ) — 2 7

B B 1 77 i o 8 25 S U S ARG/ 0N , 35 AT 6B 55 R0 A

ST A ) 22 S /N DA KR A 7 o R e A il G
RR R Won , 15 UM AT R 328, S1~S7

hN—2K,88~S10 H—2,S11~S15 H—25, 5 F 04

B o2 25 IR — 3, FL I DR AT i R I 24 64 S U K ™ b+

B A KA R BN FIHEIR 25 0 i i AF AR R

225 BER 2 AR A AR AR 7 e R e R AT O 2

WA M I A 7 R R A AR E S A ™ il BT Y 3
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