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Analysis of HPLC Fingerprint and Multi-component Chemical Pattern

Recognition of Plantaginis Semen from Different Producing Areas in Jiangxi Province

LI Chao', YU Huan'*, WEN Rou', YAN Li-ping', ZHANG Shou-wen',
GONG Qian-feng' ", YUAN Xiao-ping’
(1. School of Pharmacy, Jiangxi University of Traditional Chinese Medicine (TCM) , Nanchang 330004, China;
2. Jiangxi Tiangitang TCM Decoction Pieces Co. Lid. , Zhangshu 336000, China)

[ Abstract | Objective; To establish a HPLC fingerprint detection method of Plantaginis Semen, and
analyze the samples from different producing areas in Jiangxi province by combining with chemical pattern
recognition method, and the contents of five ingredients in Plantaginis Semen were determined. Method: A total of
34 batches of Plantaginis Semen medicinal materials were detected by HPLC. The similarity evaluation was carried
out by the 2012 edition of similarity evaluation system of chromatographic fingerprint of traditional Chinese
medicine. The chromatographic peak information was used as the data source, and three chemical pattern
recognition methods were used to comprehensively analyze the quality of this medicinal herb. Quantitative analysis

was performed on the 5 active components, including geniposidic acid, plantamajoside, acteoside, galuteolin and
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isoacteoside. Result: The similarities between Plantaginis Semen samples from different producing areas in Jiangxi
province were > 0.86. Orthogonal partial least squares-discriminant analysis ( OPLS-DA ) could distinguish
samples from different producing areas, and be used to determine the chemical components, which had strong
correlation with the quality of Plantaginis Semen. The contents of 5 active components in samples from different
producing areas were different to some degree, especially in the content of plantamajoside. Conclusion; The
established HPLC fingerprint of Plantaginis Semen has strong characteristics, combined with chemical pattern

recognition method, it can effectively evaluate the quality of Plantaginis Semen and distinguish its producing areas.
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Table 1 Similarities of fingerprint and contents of index components of Plantaginis Semen samples

HEPHM®  OKREWH BRAERT O KRR S BRI

FE b3 it AHALLE o Jo o o o
S1 PANGER =% ) 20180430 0.996 2.362 7 0.1337 1.999 4 0.028 7 0.226 2
S2 YL PG A 20180430 0.973 2.4225 0.171 7 1.985 8 0.027 9 0.2229
S3 YL VG £ AR 20180430 0. 987 2.3512 0.176 8 1.999 8 0.027 1 0.224 9
S4 VLV A A 20180430 0. 984 2.363 0 0.172 4 2.007 4 0.027 2 0.225 1
S5 YL G A 20180430 0. 990 2.310 4 0.157 0 1.978 0 0.026 7 0.215 4
S6 YPGBk B 20180429 0.971 1.978 0 0.277 2 1.419 5 0.018 9 0. 100 5
s7 LV K B 20180429 0.988 3.2195 0.217 0 2.2819 0.020 4 0.187 4
S8 VLT B K B 20180429 0.965 2.623 0 0.386 8 2.2612 0.027 7 0.154 4
S9 TP B K B 20180429 0. 945 2.982 4 0.391 7 1.939 4 0.026 6 0.1313
S10 TLVE B K B 20180429 0.918 2.942 8 0.522 0 1.8229 0.030 1 0.107 2
Si1 YLV B K B 20180429 0.987 2.8317 0.198 4 1.888 6 0.016 5 0.1550
S12 VLV Bk B 20180429 0. 990 2.798 4 0.150 3 1.944 4 0.017 8 0.1510
S13 TLVE B K B 20180429 0. 961 2.696 5 0.354 7 1.866 7 0.024 3 0.1253
S14 LB KB 20180429 0.902 2.627 1 0.423 8 1.668 5 0.0335 0.109 8
S15 YLVE =i 20180428 0. 903 1.230 7 0.2213 2.384 1 0.023 4 0.314 5
S16 YLVE =) 20180428 0. 966 1.141 9 0.109 3 2.128 1 0. 009 1 0.023 8
S17 VLV = 20180428 0. 946 2.100 6 0.510 3 2.2277 0.027 5 0.199 4
S18 YLTE =i 20180428 0. 981 1.449 4 0.094 8 1.381 7 0.013 6 0.065 3
S19 AN IR e 20180428 0. 990 2.212 6 0.204 9 2.377 4 0.026 7 0.185 1
$20 VLT =4 20180428 0. 963 1.870 9 0.235 8 1.956 2 0.019 8 0.170 7
S21 YLVE =i 20180428 0. 986 2.380 1 0.079 6 1.709 2 0.026 1 0.158 4
S22 LY = 1 20180428 0. 989 1.601 5 0.088 1 1.740 2 0. 008 0 0.153 9
823 VLG =) 20180428 0. 966 1.940 8 0.086 8 1.788 3 0.018 3 0.083 6
S24 VLT =i 20180428 0. 995 1.990 2 0.213 2 2.256 1 0.019 9 0.113 9
825 YLVE =3 20180428 0. 967 2.1227 0.088 2 1.917 2 0.019 9 0.095 9
$26 VLG =) 20180427 0.926 0.996 9 0.199 2 2.066 1 0.021 4 0.228 1
827 YLV = 20180427 0. 990 2.601 5 0.218 3 2.392 1 0.027 6 0.130 8
$28 VLG =i 20180427 0. 959 1.116 2 0.207 2 1.373 8 0.011 7 0.095 7
$29 YLVE =) 20180427 0. 905 2.258 0 0.524 9 2.141 1 0.020 9 0.154 6
S30 YLV = 20180427 0. 907 1.556 1 0.470 4 1.599 8 0.037 9 0.210 8
S31 YLVE =i 20180427 0. 937 1.616 9 0.373 3 2.107 8 0.0219 0.156 2
S32 AN IR e 20180427 0. 894 1.419 3 0.224 9 2.3572 0.024 3 0.301 0
$33 VLT =) 4 20180427 0. 861 2.184 1 0. 800 5 2.0239 0.0316 0.1555
S34 YLV =) 20180427 0. 937 1.597 5 0.550 1 2.138 5 0.027 0 0.138 2
RA VW, W A;35 ~55 min,35% ~50% A;55 ~60 min,50% A;

2.3 @i & R A Diamonsil C, 4 3 4 60 ~ 66 min, 50% ~ 5% A), ¥k 30 C, 7 #

(4.6 mm x250 mm,5 pm) , A EE(A)-0. 1% 1 mL-min ", JEFER 20 WL, 60035 K 254 nm,

R KW (B) B FE PR (0 ~5 min,5% ~10% A; 2.4 HPLC 4580 &% 1Y @ 7

5 ~15 min, 10% ~20% A;15 ~35 min,20% ~35% 2.4.1 HEHEIRE  BCAEN TR S, 4% 2.1 1
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Fig. 1 HPLC fingerprint of 34 batches of Plantaginis Semen

samples
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Fig.2 HPLC fingerprint of mixed reference solution ( A) and

reference fingerprint ( B) of 34 batches of Plantaginis Semen samples
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Table 2 Loadings of six principal components of common peaks in 6f\ 9 ﬂgﬁ?ﬂ(ﬂ-
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g P 41 Os1
6853 PC1 PC2 PC3 PC4 PC5 PC6 21
N S4
I 1 0.171 0.741 -0.269 0.285 0.123 0. 080 8 0 S5 Ov)ﬁ S3
24
I 2 0.955 -0.017 0.240 -0.031  0.044  0.023 . S2
% 3 -0.175 -0.313 0. 150 0.559 0. 541 0.189 6
I 4 -0.147 0. 746 —-0.438 0. 026 0.326 -0.030 -8 — T T T T T T LA BB B
-8 -6 -4 -2 0 2 4 6
55 —0.445  0.747 0.139  0.017  0.270  0.140 PC1
1% 6 0.803  0.251  -0.031 0.100  0.191  0.132 B4 14 #FERFH M OPLS-DA 15
I 7 ~0.325 0. 825 0.093 0036 0.219 0.064 Fig.4 OPLS-DA score distribution of 14 batches of Plantaginis
Semen samples
I 8 -0.241 -0.579 0.396 0.037 0.377 0.261
% 9 -0.478 0. 629 0.480 -0.129 -0.268 -0.012
% 10 0. 860 0. 345 0.012 -0.167 0.108 -0.007 A
4
W 11 0.959 0. 064 0.102 -0.183 0. 081 0. 002 /
24
W 12 0.757 0. 143 0. 060 0.226 -0.316 0.293 8 o ’:’51.
13 0.298 0.014 -0.796 0.312 -0.178 -0.199 & \
24 \
I 14 0.961 0. 069 0.172 0.122 0.026 -0.028 N\
W 15 0. 892 0. 025 0.114 0.287 -0.033 -0.134 4
W16 0.279  0.065  -0.435 -0.465  0.108  0.053 R Rl
I 17 0.926 0. 035 0.222 0.197 -0.101 -0.017
v 48
18 -0.270  0.657 0.452  0.128 -0.386  0.000 BS 25 #t %5 F 24 OPLS-DA 353
Fig.5 OPLS-DA score distribution of 25 batches of Plantaginis
% 19 0. 052 0. 064 0.330 0. 035 0.302 -0.859
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% 20 0.611 0.112 0.094 -0.604 0.247 0. 100

B3 34 HEFMFHME PCAHSH
Fig. 3 PCA score distribution of 34 batches of Plantaginis

Semen samples
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Fig.7 VIP values of common peaks of Plantaginis Semen samples
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