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Study on HPLC Fingerprint and Multi-component Quantitative Analysis of Xiaoyan Tuire Granules

HE Yan', ZHOU Yanling', HU Xiaoxiang’, CHEN Xinming’ (1. School of Pharmacy, Xiangnan University,
Chenzhou 423099 Hunan, China; 2. Chenzhou Institute Center for Food and Drug Control, Chenzhou 423002
Hunan, China)

Abstract: Objective To establish a quality evaluation method of Xiaoyan Tuire granules (XTG) based on HPLC
fingerprint, chemical pattern recognition and simultaneous determination of multi-components. Methods The HPLC
analysis was performed on a column of Waters Atlantis T3 Cys (4.6 mmXx250 mm, 5 wm) with gradient elution of
acetonitrile=0.2% phosphoric acid at a flow rate of 1.0 mL-min™'. The detection wavelength was set at 330 nm and
252 nm, the column temperature was 30 °C, and the injection volume was 10 pL. The similarity of 21 batches of
XTG was compared by using Traditional Chinese Medicine Chromatographic Fingerprint Similarity Evaluation System
(2012 edition). Cluster Analysis (CA), Principal Component Analysis (PCA) and orthogonal partial least squares
discriminant analysis (OPLS—-DA) were used to screen the components that caused the quality differences in the

batches. Combined with index components of each medicinal materials in ChP, quantitative method of the screened
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quality markers and index components was established. Results The HPLC fingerprint of XTG was established and
12 common peaks were found. The similarities of 21 batches of samples were 0.888— 0.990. The samples were
divided into three categories by CA and PCA. Four common peaks were identified from 12 common peaks as marker
compounds of XTG by OPLS-DA, and peak 1, 4 and 11 were identified as monocaffeyltartaric acid, esculetin and
chicoric acid, respectively. The resolution of 4 components of quantitative analysis (monocaffeyltartaric acid,
esculetin, chicoric acid and glycyrrhizic acid) was larger than 1.5, the RSDs of precision, stability and
reproducibility tests were less than 2.32% , and the average recovery rates of four compounds were between 97.88%
and 100.08%. The contents of monocaffeyltartaric acid, esculetin, chicoric acid and glycyrrhizie acid in 21 batches

of XTG were 0.0323-0.4256, 0.0867-0.5205, 0.0359-0.6371, 0.0418-0.6410mg-g "', respectively. Conclusion

The method was simple and accurate, which can be used for the quality control and evaluation of XTG.

Keywords: Xiaoyan Tuire granules; HPLC; fingerprint; chemical pattern recognition; content determination
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Figure 1 HPLC fingerprint and control fingerprint of 21 batches of Xiaoyan Tuire granules
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Table 1 ~ The relative areas of common peaks of 21 batches of Xianyan Tuire granules

- 553
1 2 3 4 5 6 7 8 9 10 11 12

S1 0.274 0.036 0.065 1.000 0.084 0.055 0.093 0.128 0.625 0.120 0.449 0.144
S2 0.388 0.038 0.078 1.000 0.079 0.060 0.081 0.129 0.467 0.117 0.437 0.114
S3 0.086 0.021 0.041 1.000 0.122 0.037 0.080 0.166 0.576 0.095 0.130 0.120
S4 1.076 0.065 0.108 1.000 0.072 0.079 0.040 0.108 0.231 0.076 0.466 0.116
S5 0.823 0.146 0.180 1.000 0.079 0.199 0.095 0.152 0.494 0.114 0.399 0.095
S6 1.217 0.074 0.117 1.000 0.091 0.100 0.043 0.126 0.278 0.070 0.422 0.222
S7 0.975 0.048 0.086 1.000 0.084 0.072 0.059 0.100 0.294 0.084 0.439 0.163
S8 0.660 0.060 0.079 1.000 0.065 0.084 0.058 0.130 0.351 0.112 0.284 0.542
S9 0.672 0.142 0.155 1.000 0.052 0.189 0.055 0.123 0.381 0.079 0.270 0.354
S10 0.399 0.140 0.122 1.000 0.033 0.151 0.047 0.113 0.434 0.076 0.216 0.085
S11 0.644 0.139 0.155 1.000 0.056 0.195 0.042 0.109 0.493 0.100 0.465 0.080
S12 0.795 0.060 0.093 1.000 0.072 0.093 0.043 0.097 0.240 0.033 0.209 0.182
S13 0.630 0.035 0.084 1.000 0.082 0.062 0.045 0.101 0.351 0.031 0.232 0.294
S14 0.582 0.090 0.144 1.000 0.162 0.134 0.085 0.174 0.730 0.214 0.588 0.213
S15 1.054 0.102 0.140 1.000 0.234 0.156 0.073 0.115 0.468 0.105 0.981 0.076
S16 0.685 0.045 0.107 1.000 0.160 0.094 0.069 0.117 0.476 0.096 1.221 0.211
S17 0.507 0.042 0.048 1.000 0.048 0.042 0.030 0.099 0.209 0.039 0.367 0.239
S18 0.388 0.072 0.090 1.000 0.060 0.099 0.045 0.087 0.262 0.052 0.343 0.098
S19 0.363 0.048 0.069 1.000 0.100 0.069 0.072 0.262 0.414 0.063 0.359 0.812
S20 0.293 0.053 0.103 1.000 0.185 0.088 0.118 0.226 0.820 0.242 0.494 0.170
S21 0.828 0.172 0.208 1.000 0.096 0.228 0.069 0.172 0.545 0.162 0.327 0.234
RSD/% 46.53 57.67 39.77 - 52.30 51.74 35.25 32.69 37.64 54.12 57.94 80.50




P55 W R H I 2021 5 A F 3255 5

+ 697 -

2.4 L EREBUN 5 B

2.4.1 R4 (CA) L 21 L TH R AR TR HE 80
T 12 A TR A O AR i, 5 A SPSS 19.0 4t
TR, SEATPRIEALAL TR, R Ward %, DISFJ7RK
[CHE AR AR S B, AT R i, 2550
Kl 3, giEsn, P RRCEEESY 10 B, 214t 124>
JRWFE AT 43 2 25, Hib S1~S13, S17~S19,
S21 %5 9N FAEMEB N 1285 S14~S16, S20 %
3ATTHEKAEMBRNE N, SV I KICEEE S 5 B,
S LR 9T FEER X 43 2 25, Forbrs4~
S9. S12, S13. S17. S21 % 5 N Kk M B NE
I 2%, S1, S2, S3. S10, S11, S18, S19 % 4 4~]
FREMB R M2, G5 R RWE —T FK N o i
HIARE, AR RZEFES RS EA2ES, 0]
fe S AN BT EREZG A AN TR (= Ml L SR ST ]
) A TEARR (RBGR& . WRAimt . Ty
W R YD

5 10 15 20 25
1

=

B-54
B-56
H-817
C-87
E-S12
E-$13
B-S5
C-88
L-821
g0
D-510)
D-511
1515
A-S1
A2 |
A-83
1-519]
F-815
G5l
F-514
K820

B3 21 #ftiHRBERBRF B EDI T

Figure 3 Dendrogram of cluster analysis of 21 batches of

e

Xiaoyan Tuire granules

242 FERG AT (PCA) LA 21 HHETH RIB ARG
EHE 12 A I AU AR, A SIMCA 14.1
A AT PCA 4381, PCA IR R (F i 23
R RERE IS 40 N 0.862, Q7 A (S BRTBIN E 11 Z%0)
7 0.660, KT 0.5, TR 2 RIFR E P A5
RAF, RBHC by 42 1 Hb S e 5 (0] A 25 5%, 45 SR IL
Bl 4, 21 HEREF AT LAk 3 2%, Hih S4~S9, S12,
S13. S17. S21 B A 1 2%, S1. S2. S3. SI19,
S10, S11. SI8 FMEH I, S14~S16. S20 RN
M5, &5 A PCA 28, Frm AR~ kgt
FEAR AR DT KN, B SRR — A g, B

B B DR O AR B, RCEOOR, AR @

W S0 A5 AR o A o3 A TR AE B, B 1, 4

[t SRS T B
)

104

21
o

=104

a5+ - - v T v - T - + s -
-30 -20 -10 o 10 20

4 21 it RIB AR R PCA 559 E
Figure 4 The PCA score plots of 21 batches of Xiaoyan Tuire

granules
06 @1
0.4 @11
02

g . g "l o
.ll%lz.,i‘,‘
-02 L‘?_ﬂ';_zl[: @
0.4 o
06 - T - T T
0 01 02 02 04 05
pI1]
B 5 21 #itiHRIBRABAFERE PCA 21 E

Figure 5 Loading plot of 21 batches of Xiaoyan Tuire granules
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Table 2 Results of linear equations of 4 components and LOQ

% EAEyiy r VIRl (pg-mL™) FEERRY/ (g mL™)
PAMMMERSETR A1 7R ¥=33.58X+0.610 6 0.999 9 2.029~40.58 0.127 6
BRELER Y=32.72X+0.723 3 0.999 9 2.586~51.72 0.126 1
HETR ¥=32.65X-0.589 1 0.999 9 2.776~55.52 0.131 1

EE Y=8.948X+0.391 0 0.999 9 2.929~58.58 0.2219
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252 nm PR T EOGEIEHE R Z, ARk
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Table 3 Results of recovery tests of four components
Bk R A WA e PRI
g g Wmg  fEmg % Ri%
PANIMERE  1.0470 01670 0.1629 03254  97.24 10008 150
WA 10171 01622 01629 03273 10135
10109 01612 0.1629 03244 100.18
10023 01599 0.1629 03249 101.29
10054 01604 0.1629 03241 10049
10065 01605 0.1629 03233 9994
HEZE 10470 04341 04386 08676 9884 9940 272
10171 04217 04386 08549 98.77
10109 04191 04386 08557 99.54
10023 04156 04386 0.8401 96.79
10054 04168 04386 0.8462 97.90
10065 04173 04386 08760 104.58
10470 01438 0425 02797 9537 9788  2.14
10171 01396 0.1425 02804 98381
10109 0.1388 0.1425 02817 100.28
10023 0.1376 0.1425 02797 99.72
10054 01380 01425 02741 9551
10065 01382 0.1425 02773 9761
HE@m 10470 01525 01466 02962 98.02 9865  2.03
10171 01482 0.1466 02974 101.77
10109 01473 0.1466 02928 99.25
10023 01460 0.1466 02921  99.66
10054 01465 0.1466 02882  96.66
10065 01466 0.1466 02881 9652

B RSD/%

sl
i
=

YR BRI (100% , 70%, 50% ) FIAS R A FR 43 %L
LRI (95%, T0%, 50% )X i1 48 18 PR H2 B
o, 25 LL 70% H RS VR AR O, BRI 06 i R
&, WERRAE ;s ARG ST IR E g A R 2 Fh e
By, 25U JRET, 2RI A $E R
s EJEHEE T AR (10, 20, 30 min)Xf 4%
BT PRI, 25 BRI R R 20 min RUCR Ky
etk

3.3 IREENE RO Iy T TR SRR SS
R TH AR AR 2 LR AR T 0.9, X
T A —) " FAEHER LR E] ] 5 22 8] R AT



< 700 - Traditional Chinese Drug Research & Clinical Pharmacology, 2021 May, Vol. 32 No. 5

x4 2 HHERBABHNERPIMEAISENELSR
(mg-g”', n=2)
Table 4  The content results of four compounds in 21 batches of
samples(mg-g™, n=2)

R LSRN AR BIECR R HER

S1 0.088 8 03325 0.1499 0.175 4
S2 0.109 8 0.2910 0.127 8 0.1213
S3 0.0323 0.386 7 0.050 6 0.1699
S4 0.110 1 0.1051 0.049 2 0.041 8
S5 0.096 4 0.120 4 0.048 4 0.049 3
S6 0.1029 0.086 7 0.0370 0.070 1
S7 0.1593 0.167 5 0.074 0 0.099 9
S8 0.105 4 0.163 8 0.047 1 0.3243
S9 0.094 4 0.144 5 0.0359 0.187 1
S10 0.1395 0.3595 0.078 0 0.1112
S11 0.1576 0.2514 0.1176 0.073 3
S12 0.1516 0.1958 0.041 4 0.1307
S13 0.1133 0.184 4 0.043 4 0.197 6
S14 0.199 9 04153 0.208 4 0.2739
S15 0.426 5 0.2155 0.408 9 0.1156
S16 0.3473 0.5205 0.637 1 0.401 1
S17 0.062 5 0.126 7 0.047 1 0.109 4
S18 0.158 1 04159 0.137 1 0.1457
S19 0.076 2 0.2155 0.0779 0.641 0
520 0.123 8 0.4549 0.2257 0.283 2
S21 0.0930 0.1152 0.037 5 0.098 7
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FPTLTEMARA —EMNLR, 454 CA. PCA H
OPLS—-DA 43HT iR SR IR 21 HEAE o3 3 28,
e R 4 D2 REY TR EY . B RKIEA
b R PO X S AR AR AR A AR T R T AR AR T
PRER, R R, DU A FRUE MK
W25 I . P 4 nE, Ak R A R
MES R 1345, BROER 65, HERN 1715,
HHRRRA 1545, 4FlamERESEE . Bk
FETT R B AL AT A A L TR A

S5 2 3 Y BN E DT PR IE 2 ) 550 )
RIFRLHIRSRE

AWIFE B UCR IR SIS AG A A AR EOR
X IH A8 BVUBURLAN [RIH UK 2 8] ) Bl R 4T T IR A
B, G 28t A [T ) o 22 SR S, I Sr
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H0)pi e etk /P | e T
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