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Quality Control of Xiaoer Qingyan Granules Based on UPLC Fingerprint and Simultaneous
Determination of Multi—components
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Abstract: Objective To establish the UPLC fingerprint of Xiaoer Qingyan Granules, and simultaneously determine
the contents of neochlorogenic acid, chlorogenic acid, forsythiaside A, isochlorogenic acid A, isochlorogenic acid
B, and hesperidin, to provide reference for quality control. Methods The determination was performed on
Phenomenex Kinetex XB Cs column with mobile phase consisted of acetonitrile (A)—0.1% phosphoric acid (gradient
elution) at the flow rate of 0.4 mL - min~'. The detection wavelength was set at 284 nm. Cluster analysis (CA) ,
principal component analysis (PCA), and partial least squares—discriminant analysis (PLS—DA) were performed on
the results using the similarity evaluation system of traditional Chinese medicine chromatographic fingerprints
(2012 Edition) and SPSS analysis software. Results The UPLC fingerprint of Xiaoer Qingyan Granules and the

method of quantifying 6 components at the same time were established, and 14 common peaks were determined,
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and the similarities were all greater than 0.97. The 6 characteristic components were neochlorogenic acid (peak2) ,
chlorogenic acid(peak3), forsythiaside A (peak9), isochlorogenic acid B(peakl1), isochlorogenicacid A (peakl2),
and hesperidin(peak13). They all showed good linearity in the ranges of 26.150-261.500, 27.177-362.358, 38.250-
765.000, 7.670-230.100, 9.840-98.400, 4.124-72.170 pg-mL™'; the recovery rates were 101.23%, 100.57%,
99.32%, 98.01%, 96.12%, 97.92%. The results of cluster analysis and principal component analysis divided the
10 batches of samples into 2 types. Conclusion The established UPLC fingerprint and quantitative analysis method

are simple, fast and accurate, which can provide a basis for comprehensive quality control for the Xiaoer Qingyan

Granules.

Keywords: Xiaoer Qingyan Granules; UPLC; fingerprint spectrum; content determination; cluster analysis;

principal component analysis; partial least squares—discriminant analysis
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SUEERTIT, JFINER S IRAE . T ATk
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Figure 1 UPLC fingerprint of 10 batches of Xiaoer Qingyan
Granules (A) , their common mode (B) and mix reference
substances(C)

Table 1 The relative peak areas and RSDs of 14 common chromatographic peaks of 10 of Xiaoer Qingyan Granules

G5 St S2 S3 sS4 S5 S6 S7 S8 S9 S10 RSD/%
1 02537 02543 02545 04672 04558  0.4664 1.190 2 13104 08733 08703 61.67
2 1.064 3 1.073 3 1.023 1 1.126 0 11217 1.133 8 19982 21260 12775 1.276 1 30.25
3 1326 9 1338 6 12216  2.006 6 19973  2.0283 1.697 8 1.814 7 1.066 0 1.066 6 2533
4 02759 02761 02774 02056 02058 02053 02154 02255 01460  0.1467 22.19
5 09810 09872 09138 1.074 1 1.070 7 1.082 8 1.823 6 1.938 2 1.101 7 1.100 5 29.92
6 08012 08023 08087 08209 08321 08348 1.021 9 1.095 3 1.190 6 1.185 7 17.61
7(8) 1.000 0 1.000 0 1.0000  1.000 0 1.0000  1.000 0 1.0000  1.000 0 1.000 0 1.000 0 0.00
8 1.203 9 1.203 6 1.1949 0999 7 10011 09948 1.549 3 1.655 5 1371 3 1.367 8 18.40
9 1.0715 1.047 1 1.041 3 1.302 4 12186 1.244 6 1.001 7 10616 05928 05610 2478
10 00490 00473 00459 02693 02690 02691 03560 03767 02895  0.290 6 56.89
11 06968 07010 06668 08030 07998 08073 08437 08972 06106  0.607 1 13.49
12 04551 04523 04365 05646 05640 05717 05248 05556 03645 03585 17.05
13 1.072 4 1.072 8 1.072 4 13190 1.306 6 1344 1 1.225 4 13420 07324 07288 20.91

14 0.595 5 0.594 5 0.542 4 1.094 9 0.784 0

0.799 5 0.701 1 0.748 2 0.453 7 0.449 9 28.73
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Figure 2 Hierarchical clustering analysis for 10 batches of

Xiaoer Qingyan Granules
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Table 2 Characteristic values and variance contribution rates of

10 batches of Xiaoer Qingyan Granules

% FIE(E T3 2 SRR % Ft Iy 28 stk A%
1 8.173 81.734 81.734
2 1.310 13.096 94.830
1.0
s9
0.5 %10
o _ss
s7
4‘;‘ 0.0
s o
S8 5
~0.51 S4
_1.0-
1.0 -0.5 0.0 0.5 1.0
B 1

Figure 3 Principal component analysis for 10 batches of Xiaoer Qingyan Granules
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Figure 4 Principal component analysis for 10 batches of Xiaoer

Qingyan Granules
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Table 3 The results of linear relationships between the six

components
L% Lk MR LR (pg-ml™) r
HERERR  Y=9704.399 6 X +18.338 04 26.150~261.500  0.9999

B ¥=9 524.565 63 X +23.996 864
FERIEEF A Y=4753.5063 X +11.498 135

SRR A Y=12431.2027 X-26.716 389
SERFER B Y=12128.963 4 X +19.970 582
R V=4 444.295 99 X +4.262 5374

27.177~362.358 0.999 6
38.250~765.000 0.9999
9.840~98.400 0.999 5
7.670~230.100 0.999 4
20.280~202.798 0.999 8

2.2.3 AEE KT R IBGR A X IR AR 5 mL
10 mL AR, I EER R R 2, R IR
Lpl, TEARAHGEAH, % 2017 T @i
PEESEIERE 6 K, AR SRIERR . RIFRR . &

FUERE AL SORIR AL REURIR B 1B A g
) RSD 43 %M 1.35% . 1.99% . 1.42% . 1.29% .
1.68% ., 2.09%, FP{HAERE RAT,

224 EEMAL BRI LT I BB
W (S6), % “2.1.17 WiF Ak A& 22k 6 Ik,
IR RIS AR . SRR . HER T AL FERTR
A, SRR B, 8 1 m AL RSD 4 5k
2.35%. 2.76% . 1.98% . 2.89% . 2.14% . 1.87%, %
WA 2 B R

2.2.5 FUE MRS RN LT I SR A 3
W (S6), #% “2.1.27 TR Iy ikl & R s W, %
“2.L.17 TR M EGE AT 0. 20 4. 6. 8.
10, 12 h AR, THEAF B2 R IR . SRR |
BB AL SRR A SFELEIR B, A8 g
LB RSD 43900 4 1.21% , 1.34% . 1.48% . 1.32% .
1.11% . 1.98%, ZFRBIMLES A WAE 12 h ARt
KA,

2.2.6 JAEIRIBCRIRTS BRI LIS AR
i (S6)24 0.5 ¢, KEEME 6 1y, 43l 50 mL 2
Hr, A X R S A, $E“2.1.27 TR ekl
BERSIA W, % “2.1.17 TR A SRR oo 2
TR RIS AR . SRR . R AL FaRRTR
A, SRR B R R I F B RE OGR4 51
101.23% . 100.57% . 99.32% . 96.12% . 98.01% .
97.92% , RSD 43 %~ 1.36% . 0.67% . 1.80% .
1.59%. 1.34%. 1.16%.

227 RESESEMNE 10 H/N LI IR SR AR
2127 WUR Jrk SR W, R 2117 I
TG R ATIE, THERE SR R e R R . ak)R
R, R AL SRR A SR B, B
i, 45K 4,

F4 10H/NLFRBN D 6 RIS RENELER (mg-g',

n=2)

Table 4 Determination results of six constituents in 10 batches
of Xiaoer Qingyan Granules(mg-g™', n=2)

55 Bk R MR A RS A RAURM B BT

S1 2387 3.356 4.946 0.966 1.206 2,612
S2 2.388 3.330 4.928 0.951 1.196 2.579
S3 2.294 3.079 4.964 0.928 1.149 2.609
S4 2073 4.088 4.839 0.988 1.114 2.606
S5 2.120 4.197 4.784 1.017 1.147 2.652
S6 2.090 4.144 4.653 0.982 1.124 2.662
S7 2.673 2.489 2737 0.719 0.848 1.755
S8 2.568 2.495 2.719 0.689 0.814 1.738
S9 2.973 2.763 2.822 0.820 1.044 1.840
S10 2.285 2.780 2.699 0.805 1.047 1.856
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