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Establishment of fingerprint, chemical pattern recognition and content determination for Qingshen tiaozhi
xiaoke tablets

LI Siyi', LI Hong’, LIU Taoshi' (1. College of Pharmacy, Nanjing University of Chinese Medicine, Nanjing
210023, China; 2. Jiangsu Jiuxu Pharmaceutical Co., Ltd./Jiangsu “Innovation and Entrepreneurship Team” ,
Jiangsu Xuzhou 221200, China)

ABSTRACT OBJECTIVE To establish the fingerprint of Qingshen tiaozhi xiaoke tablets (QTXT) and carry out the analysis of
chemical pattern recognition, and determine the contents of seven active components simultaneously. METHODS Using coptisine
hydrochloride as reference, the Similarity Evaluation System for Chromatographic Fingerprint of TCM (2012 edition) was utilized
to establish the HPLC fingerprints of 13 batches of QTXT and analyze their similarity. The common peaks were confirmed by
comparing with the chromatogram of the mixed control; the attribution of the common peak was determined by comparing the
chromatograms of the sample solutions of single decoction pieces and negative sample solutions; using SPSS 22.0 and SIMCA 14.1
software, cluster analysis (CA), principal component analysis (PCA) and orthogonal partial least squares-discriminant analysis
(OPLS-DA) were carried out, and the markers affecting the quality of QTXT were screened, using the variable importance in
projection (VIP) value greater than 1 as the standard. Using coptisine hydrochloride as internal reference, the contents of naringin,
hesperidin, neohesperidin, berberine hydrochloride, palmatine hydrochloride and lovastatin were determined by quantitative
analysis of multicomponents by single marker (QAMS), and then compared with the results (except for coptisine hydrochloride)
of external standard method. RESULTS There were 17

A FEITH 5 XU BA 55 H [No. (2018)2024 5] i o
* BTG . BRSO PR 25252 . E-mail: 2769544062@ common peaks in 13 batches of QTXT, and the similarity was
0.987-0.999. Seven chromatographic peaks were identified,

qg.com
RS  BIBPSE DY LA 0, 1. WFS07 T h252%  namely naringin  (peak 4) ,  hesperidin (peak 5)
2#. E-mail :tsliur4 1 1 @sina.com neohesperidin (peak 6) , coptisine hydrochloride (peak 8) ,
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palmatine hydrochloride (peak 9), berberine hydrochloride (peak 10), lovastatin (peak 14). Peaks 7-10 were the exclusive peaks
of Coptis chinensis; peaks 3-6 and 11-13 were the exclusive peaks of bran-fried Fructus aurantii; peak 14 was the exclusive peak
of Monascus purpureus; peak 1 was the common peak of C. chinensis and M. purpureus. Peak 2 and 15 were the common peak of
bran-fried F. aurantii and M. purpureus; peaks 16 and 17 were the common peaks of 6 traditional Chinese medicines. The results of
CA showed that 13 batches of QTXT could be divided into three categories, S2 was clustered into one category, S1, S9, S10 were
clustered into one category, S3-S8 and S11-S13 were clustered into one category. The results of PCA showed that accumulative
variance contribution of the first three principal components was 85.120% . Compared with CA, S1 was further distinguished from
S9 and S10 by PCA. OPLS-DA showed that 7 common peaks with VIP value greater than 1 (from large to small) were peak 10
(berberine hydrochloride), peak 9 (palmatine hydrochloride), peak 5 (hesperidin), peak 11 and peak 8 (coptisine hydrochloride),
peak 12 and peak 6 (neohesperidin). The contents of naringin, hesperidin, neohesperidin, berberine hydrochloride, palmatine
hydrochloride and lovastatin measured by QAMS were 40.198-77.552, 6.138-13.413, 71.823-125.868, 11.274-49.951, 3.303-
5.367, 1.821-3.185 mg/g, respectively. The contents of naringin, hesperidin, neohesperidin, berberine hydrochloride, coptisine
hydrochloride, palmatine hydrochloride and lovastatin measured by external reference method were 41.454-79.976, 6.404-13.993,
74.068-129.081, 11.627-51.512, 5.922-12.020, 3.158-5.131 and 1.901-3.325 mg/g, respectively. The deviations of the two methods
CONCLUSIONS The established HPLC fingerprint and the method

of QAMS are simple, accurate and reproducible. Combined with chemical pattern recognition analysis, it can be used for the

(except for coptisine hydrochloride) were all less than 3.00%.

quality evaluation of QTXT. Berberine hydrochloride, palmatine hydrochloride and other components may be the markers affecting
the quality of the drug.
KEYWORDS Qingshen tiaozhi xiaoke tablets; HPLC; fingerprint; chemical pattern recognition; QAMS; content determination
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mg/mL YR G X BRI VR, 43 5IDHG 25 R B R 0.2
0.25.1.2.4 mL, & F 5 mL 8P, i H s e 25, 15 241

HEZED 202245 33 5 101

R3 ERSPMEEBEIER
Fhi F B F Fs
S —2.055 —(.644 —1.105 —1.140
2 0.560 2183 1.002 1.030
3 0.490 0.017 0278 0.237
S4 0.015 —(.661 =0.773 —0.355
S5 1430 0.097 0.184 0.562
S6 1.026 —0.333 —1.056 0.021
7 0.831 —0.501 —0.908 —0.060
S8 0.900 —0455 —0.805 0.000
S9 —0916 1.300 —0.506 —0.068
S10 —1.021 1.436 —0463 —0.057
St —(0.752 —0.993 1.288 —(.244
S12 —0.400 —0.819 1.080 —=(.121
S13 —(0.107 —0.627 1.784 0.194
N L
4 oS2
9] 5 S9 @ S10
z ¢ me Sl ®S4
= _, IR Y S1 /
_4217 s30 e —
_6 4
—8

6 u Sy
4 /
= 27 uss
= 0 [ as13mS3 =810
& Sy,
<t —2_
g y:
S 4] sl
76_ - - e
—8 ' : : : : :
—8 —6 —4 —2 0 2 4 6

1.007 60*[1]

FeE-FIR G E

WRE L ME TR . B R TR A X BRI TR AN 4% 2R 91k
BE LR T ARV TGS B, 3592.17 T F 3 5 R 2 |
ICSE TG . LA FRRI R A3 04 5 T B R B AR A (x)
TR AL bR () EA TR AL D, 25 R L2 4.

2.7.4 KRS ERREE  B2.7.1070 FIRA X R
AT, R A U RR R, 2 2.1 30T (3% A F R
FEL TG MR 301,10 1RGN PR | B RR, 2%
W4,

2.7.5 FEEEIRE BTN IRA N R ST, 5
“QTIR A S SRR AE 6 IR, TE R &Y
SRR R B R BT AT SRR /NEER R AR v
T L ER R L ST I A T U T AR Y RSD 43 R
0.12% .0.28% .0.19% .0.31% .0.08% .0.22% .0.69%
(n=6) , RIUARG BT R AT

2.7.6 HEMRAE  BQTXTH: M (4i'5 S5)id &, 36
By e 2.7 BT Iy A A pE R AR, B 2. IR

B7 EXRRNMN
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109 5 11 8 12 6 13 4 7 1 2 17 15 3 16 14
Vs

B8 17/ &HIEH VIPE
R4 MEEETHASEIELE LEEE KGR
MESMER
FElR EE r

SR/ (mg/mL)  KRIRY (mg/mL) € WY/ (mg/mL)

MR y=333050-1265 09996  0.208~5.192 0.009 0.011
B y=55600—0314 0998  0.045~1.132 0.002 0.003
B y=63.005—1717 09998 0.156~3.891 0005 0.007
BRMER y=20924r—0367 09998 0.049~1226 0.004 0.005
HEEER y=295410-0369 09998 0.063~1572 0.005 0.007
HREDT p=2095—0150 0998  0.050~1245 0.002 0,005
BHRIT  y=7795-0015 09999 0.017~0431 0.005 0.008

O SRR A | 1 SR TR AT F AR AN T B
Ho ZERTR AR R R BT B R R/INEER
ERTR IR Fh R B YT IS AR T T 5 RSD 43 51N
1.21% .1.38% .1.29% . 1.36% .1.44% .1.13% .2.07%
(n=6), RIAITILHEEERL.

2.7.7 FaE MR Be2.7.17 N R A R (G S
S5), A T E R R 0.2.4.6.8.10,24 hiH#<2.1”
TR R SRR e SR TR, 25 SR B Al
R AT GRS B AT ER R/ NEER AR R B A L Eh R
T B AR AL T 0 TR LAY RSD 4351 R 0.87% ,0.78% |
0.80% .0.70% .0.70% .0.95% . 1.14% (n="7) , F& W iz,
SRV TR T IR TR 24 h NFRE M R AT

2.7.8  JOFEREIMCRIAE B AT =AY QTXT A dh (4
5 S5)E L, WA, i S0, BUMY R 0.25 g, KRR AE
94y, A3 B AN 24 F 2 H 5 80% . 100% . 120%
“2T IR A X BRI, F 2.7 1T k] A
P VA T, P 2.1 T (i A5 R R 1O S0
AP REINFE R, S5 5 BN Ml R R R
B R AT ER TR /NBERE, | ER TR AR R R L E YT 3K AR
TTHIE AL [543 314 103.5% (RSD=1.23% ,n=
9).98.1% (RSD=2.05% ,n=9) .97.6% (RSD=2.75% ,
n=9) .104.0% (RSD=0.59% , n=9) . 99.2% (RSD=
0.96% , n=9) . 102.5% (RSD=2.27% , n=9) . 98.8%
(RSD=2.04% ,n=9).

2.8 QAMS%

2.8.1 AXALIERFHYIFE B2.7.1742.7.37 W R R
BN BV RANAS RGN B 2 T ARV WS 1, 44 2.1 T
TR SRR E 6 YK, T S TE R DRI ER R
XJ R 20 A5 ELAOR B B ) rp A AR IR , 5 A HE R
WS (S), 4% T 203 Tk R 8 3 A X6 F LAt i 43 1)
XL IE R () < fa=F1fi= (A4CH/(A/C) o i, 40
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WP ETRIFL, CON NS TR B, 4 R i 43
(TR, COMREIN B () T LR B0, 255 o iz
TP R R AT BT B AT ERIR/NBER  ER R B T TT I A fth
T £ B9°F 2441 43 51 4 1.086,1.392.1.652,1.104,0.926
0.261, RSD 43 %l ~ 2.40% . 1.73% . 2.06% . 1.03% .
1.00% .2.21% (n=6).,

2.8.2 ARSI SR ARSI 2,717 IR A X
HETRIS R, #2.1" N (i S R AR 2, 43 3 5
(IR I A A3 AU L AR £ s . 25 AR R
B W7 £ B RSD 49/ F 4.00% , 2 B AS[R] S256: 25 A4 X 4%
BT fBISE AL, SR ILER 5,

x5 ARXBEEEHTHEETEHBINL

Wil AR RO R

il Kl M R g BR 0T T
K /am 201 1156 1365 1700 1152 0921 0.261
203 L16 1361 1648 1140 0920 0261
205 1092 1314 1661 1100 0902 0260
T4 LI2L 1347 1673 1131 0914 0261
RSD/% 288 211 192 241 117 022
S/ (mL/min) 0.9 L148 1292 1679 1105 0923 0261
10 108 1361 1648 1.140 0920 0261
11 1108 1361 1625 1170 0939 0260
(i L1114 1338 1651 1138 0927 0261
RSD/% 280 298 164 286 110 022
/A 3 1084 1349 1648 1307 0917 0260
25 108 1361 1648 1310 0920 0261
7 1073 1364 1631 1320 0920 0259
EHf 1081 1358 1642 1312 0919 0260
RSD/% 065 058 060 052 019 038
i YMC-TriartCm(QSOmm><4.6mm,5um) 1.086 1380 1.648 1.189 0.920 0.261
ZORBAX Eclipse Plus Cis (250 mm x 46 1138 1420 1732 1234 0.889 0270
mm, 5 um)
CAPCELL PAK Cy(250 mm X 46 mm, 1103 1466 1708 1255 0927 0276
Sum)
(i 1109 1422 1.696 1226 0912 0.269
RSD/% 239 303 255 275 222 28l

2.8.3 IGIEMEN  HRPE 2.8.27 W T2, IR IR 5
RN ZSYI(S) TR R BT BT R R R
ANBERE,  FRIR T T A A TT AR X R B B A (R ™
S5 BR RN ER I P R IR A R, &
R4 R RSD /N F 4.00% , 21 R M FaE , n]
DL T4 AR 00 B 60 15 068 P9 2 67 o

2.8.4 FEME  BUI3HEQTXTAEMhIE &, 442.7.17 1
Oy A AR S VAR, 2.1 TR A AR
E L ICSEIE TR, 43 3 AR s (QAMS 4 (DL iR v %
A N S0 TR S &, RO RE A T E 29k, B
SERIME, F T TR 2 22 = | (OMRIE A 25 5 —
QAMS WA 25 5% )/ (AR 2 K 285 SR+ QAMS 12 Az il
S50 (x1009% ", SEFE BN R AR I g 2
F R ER B BBR A ) W 22 35/ F 3.00% , LB Fp
A ELE R B2 . 45 ILE6,
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®6 IBHQTXTHMEHFETMASTHESENELER (n=2,mg/g)

48 AR A T A 5] . il A SN A HRELT ‘ T
OM#E)  SMek QaMsi: (BE/%  SMEk QAMSI: BE/% SNk QAMSH: /% MRE QaMSHE: BE/%  AMRE QaMSHE % AMEE QamsiE fEE/%
sl 5920 AL454 40198 1S4 0383 8994 212 74068 7183 LS4 IL627 1124 1S4 38 3303 225 2337 2239 26
52 0502 68140 66075 LS4 13993 13413 212 129801 125868 154 24489 23747 LS4 459 4T 225 335 31§ 206
$3 0698 68117 66053 154 654 6254 212 T8TB 638 154 42600 41396 154 4233 448 225 2091 209 216
s4 9035 64231 6228 154 9221 8839 212 87590 84936 154 47000 45663 1S4 4599 4811 225 1918 1T 26
$5 8687 79976 77550 1S4 6404 6138 212 79938 71515 154 44603 43251 154 4220 4414 225 2485 2380 206
56 8811 75098 7919 1S4 T65 7309 212 78565 7684 154 44805 43447 1S4 4455 4660 225 1901 L8 2I6
§7 8658 74801 72534 154 7586 727 202 T8I3T 5760 154 44650 43297 154 4391 4594 225 2008 1923 216
s8 8761 75348 T064 154 768 732 212 78607 76205 154 45500 44120 154 444l 4645 225 2138 2048 216
89 7916 SL6T 50009 LS4 12839 12306 212 10730 103981 154 31435 30482 1S4 364l 3808 225 2007 2018 216
$10 7804 65D 52005 1S4 1339 12789 212 111563 108182 154 30915 29978 154 3601 3767 225 2021 20 216
I 11237 53450 5182 154 7559 7246 212 82073 79586 154 47099 45866 154 4715 4932 225 2906 2783 216
12 ILIS 491 52936 1S4 7357 7052 212 80344 77909 154 47714 46268 1S4 ATAT 4966 225 2855 .7d 216
SI3 12000 59304 57506 1S4 7976 7646 212 86956 8432 154 SISID 49951 1S4 SA31 5367 225 3079 2949 216
3 ITig VWS D PERE S s W L i L R4 T HU X, 2B e 1 17

3.1 REUAFIRIERE

AR T 25 58 T K R T 60 % T
SEAN A HR B TR0 8 SO TS 5 ), 45 5 o DA HH e
SPEBOGA R, BT A B SIS B R 2, B aiE
WA Py o B R R AR B 30 FHY s A B BBV )
3.2 BIEFEMNEN

AR PR ZH i HA SR FH A 4 20 ARG T 25 X5 A it 2R A T
T AP (190~800 nm) 14, 45 K R, 7E 203,238,
346,283 nm YK AT B Y A5 I (5 B AL Z s Rl AR
IEE DY 71t S R T & ol e 235 2 5l A L IV =R
ZERORTE 203 nmE T A 1 SR R 2
LR O 4558, e 203 n ARG . AN IEEATIA %
8T A SR R (L 5-0.5% B R IA T . L 15-0.1%
WERRIS I MG -/K (HEE-7K | -1 % BRI 1) X 8 8L
FIE A2, 45 0 2R, 24 LL 2 E-0.5 % B RV N T sl
FHE, PIrAe 3 v 45 i I AR I T AR B3, 40 B AT i
EFE L NE-0.5% WERR VS WA AN AH . RIS, 7E I LAtk |
HEE T ONIRIRR BE BRI AR F N & B (1 3 B RICR , e
TEFE“2. 17T R BB FEVRI AR . A, A TR A X AN ]
HERERE(1.2.5 pL) T T8 58, 85 3 o, YRl 1
L IR, - 505 P DG T2 R G 8 B8 I 30, WO R T A
Jg1 L,
3.3 IEYEIELERN

AWFFE S T 134 QTXT (Y HPLC #5403 , I 18
T A ABLEE PEA 53 BT T AS [ ORE S i AR AL L 25 25 i
7R, L3RR S B AHARLE A 0.987~0.999, B QTXT 14
SRR AR E .l it SR A I S R T R A T
XFHG, S5 A AHAE B AR AT TG 1 43 51 A A iz
(450%) A8 R (5 508 ) JHite 17 (6 5 ) (Fhi ol ik
Bl (8 505 ) Fh R L THYT (951 ) (Eh R /NEEHK (10 5
W) FEARABTT (14508 ) 5 [ , i 2ok 5 4% FRBR PR R A i

HEZED 202245 33 5 101

AN AT R JE , B 7~ 10 506 ¥ 3% AY % @ 16 5 3~6
11~13 S0 R ERIP A S & w5 14 50 2L h 9 & R
U 5 150 Sy B AN AT T ) AT U 5 2 (15 505 g R AP AR S
LTl A LA I 5 16 17 5068 6 AR A A3 1% ik
Hb AEGR K B, JNEE TN 221 B AE R SO RIS g 55
(A O A 55, oA K BRI 1 % S i, ] Rl 5 AR AR B
A3 SRR (I TG II BR) A0C
3.4 WEEXIRBERHH

RETEE R Ew , I3HEFE S T Ry 325, Hih S2
J—2%,81.89.S10 y—22%,S3~S8 . S11~S13 H—33K,
FEIAN R U i 0 A AE 25 57, 3 AT e A [t v
At 1 JEORE AR R ] P A SRR R AR A G K
YT S BN 3 A E AL BRI Z TTHCR N
85.120% , I3HLAE AL A 43k 428, Hovp S2 5 —268,S1 R —
2,589,810 J—,S3~S8.S11~S13 J—3, HEAHK4
BrAf b, R b i — 204 S1.5 S S10AE S X 43 TF
TE SR/ N AR -F o BT a5 R o A T A A I
VIP(EHR T 1, 40Ky 10505 (ER R/ NBERR ) .9 5 i (AR R
ELEYT) (5 5 (B 21T ) (11 5 (8 55 g (Eh R 5 i
) 12 S 6 50 R K 1) , R BITIX 74> nl RES
S QTXT Jii it AR L7 o
35 SENELRSH

QAMS A4l fe 1 A8 B2 1 ke Bz 1 ERmR/INBE
Bl R R B T AN AR AR T R A 43 i R 40,198~
77.552.6.138~13.413,71.823~125.868.,11.274~49.951
3.303~5.367 ., 1.821~3.185 mg/g; S 1k I 45 Hl1 fz 17
B KT BTRE B2 AT ERR/INEE G AR R B e AR R T
VTR AR AT B 75 5 43 51 R 41.454~79.976 ,6.404~
13.993.,74.068~129.081,11.627~51.512.5.922~12.020.,
3.158~5.131.,1.901~3.325 mg/g, P F 7 12 Air 45 £
TE S5 AL (R B GRBR A ) I 25 35 /N T 3.00 % , R EEST
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1 QAMS HEEU G B . AN [RIHEUCH: it 5 D E 45 R 1Y
A 225 IXATRE S A I T R ROR 1 77 4 2 R R |
WA AR D AN R A 5

25 B TR, g HPLC 5 8U&13E Al QAMS YA HR A 1]

B ER IR, A5 S A E RO e T TR

QTXT F#E A BT ik s Eh IR/ NEERR Fh IR I T 7T 45 103 W] g
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