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Abstract: Objective To establish a combinative method based on HPLC fingerprint, multi-component assay, and pattern recognition
for quality evaluation of Sparganii Rhizoma. Methods The similarity analyzed with “Similarity Evaluation System for
Chromatographic Fingerprint of Chinese Materia Medica 2004A”, Nine kinds of components were identified by comparison with
reference substances and their content in samples were determined and hierarchical clustering analysis (HCA) and principal component
analysis (PCA) were performed by SPSS 20.0. Results There were 12 common peaks, and the similarity degrees of 12 batches of
samples were more than 0.800, which showed that all the samples from different origins were of good consistency. Nine of them were
identified as 5-hydroxymethylfurfural, vanillic acid, ferulic acid, p-hydroxybenzaldehyde, p-hydroxybenzoic acid, vanillin,
protocatechuic acid, p-coumaric acid, and isoferulic acid; The samples were divided into four clusters by HCA. The result of PCA

showed, the quality of samples could be evaluated basically. According to the composite score, the quality of Sparganii Rhizoma

A EHEA: 2018-09-05

ESWB : WAEPEHEHIREIRIIA (2017-165); IIARA AREEEEIE (ZR201SHLIT); ARG EAHIZIRIE (2017CXGC1308);
WRBZR L EE TREE I (1s201511107)

1EEREN: 1 5 (1982—), 55, agzsidd, AT R SARIT A, E-mail: 93679706@qq.com

HBIEEE g, AR, PG ZRR AR 5. E-mail: shihaiyan123@163.com



)

Chinese Traditional and Herbal Drugs 3 50 % 25 7] 201944 A

*1683 -

from different origins, Henan Xinxiang, Jiangsu Zhenjiang, Hebei Cangzhou, Hunan Yueyang, Zhejiang Jinhua, and Henan Zhengzhou

were better than others. There was a correlation between the scores of the main components of the 12 batches of decoction pieces and

the results of the content determination. Conclusion The method is simple, reproducible, and reliable, it can be used for quality

control and evaluation of Sparganii Rhizoma from different origins.

Key words: Sparganii Rhizoma; fingerprint; assay of multi-component; chemometrics; quality evaluation; 5-hydroxymethylfurfural; vanillic

acid; ferulic acid; p-hydroxybenzaldehyde; p-hydroxybenzoic acid; vanillin; protocatechuic acid; p-coumaric acid; isoferulic acid
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Table 1 Sources of 12 batches of Sparganii Rhizoma
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Fig. 2 Fingerprints of 12 botches of Sparganii Rhizoma
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Table2 Results of similarity of 12 batches of Sparganii Rhizoma

Gt HHALLEZ Gt HHALEZ
S1 0.958 S7 0.921
S2 0.899 S8 0.878
S3 0.878 S9 0.901
S4 0.882 S10 0.892
S5 0.885 S11 0.890
S6 0.809 S12 0.883
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Table 3 Regressive equations, linear ranges of investigated components and correlation coefficients
L% EVEYE P/ (ugmL ™) r
555 R B Y=4X10" X—3 453 10.000~4 000.000 0.999 5
HHR Y=3X10% X—22 755 1.345~ 538.000 0.999 5
P ERTR Y=7X10" X—28 159 4.130~1 652.000 0.999 6
o2 JE R i Y=6X10" X—13 848 10.000~4 000.000 0.999 5
KR FE R R Y=6X10" X—17 016 1.880~ 752.000 0.999 6
FER Y=2X10" X—15 315 5.880~2 352.000 0.999 5
JRLATR Y=2X10" X—15 590 5.990~2 396.000 0.999 5
XEGIR Y=3X10"X—20 027 5.040~2 016.000 0.999 5
S B R Y=5X10" X—24 640 5.260~2 104.000 0.999 5

R4 RH=RERPIFMHETSEVNESER

Table 4 Results of determination of nine components in 12 batches of Sparganii Rhizoma

=}

bﬁ%ﬁj\ﬁl/(mg-gfl)

é Dy el 2y Y e e y i 4 YA A T — WA 3
RS SHRTERE  AaW AR TREETE  NREETE  EZE AW NEOE AR

S1 0.1090 0.0009 0.041 5 0.007 3 0.0657 0.0194 0.0819 0.0215 0.000 2
S2 0.000 4 0.0012 0.060 0 0.005 8 0.148 0 0.036 6 0.1502 0.008 1 0.054 7
S3 0.000 2 0.0011 0.116 2 0.009 3 0.1326 0.038 5 0.1316 0.0100 0.002 6
S4 0.000 5 0.0014 0.096 6 0.0137 0.1015 0.0352 0.1317 0.014 6 0.002 3
S5 0.254 8 0.0011 0.093 1 0.009 5 0.084 2 0.0339 0.0915 0.0140 0.0154
S6 0.3420 0.002 1 0.0495 0.014 1 0.0511 0.0273 0.098 6 0.008 8 0.000 6
S7 0.254 8 0.001 1 0.093 1 0.009 5 0.084 2 0.0339 0.0915 0.0183 0.0154
S8 0.008 0 0.021 6 0.008 1 0.1123 0.013 6 0.076 3 0.0190 0.0019 0.000 1
S9 0.0139 0.001 1 0.094 7 0.006 7 0.103 8 0.050 6 0.084 1 0.0107 0.001 3
S10 0.0315 0.000 8 0.0134 0.007 2 0.042 3 0.020 3 0.082 1 0.004 2 0.000 1
S11 0.293 3 0.001 8 0.090 6 0.0129 0.080 3 0.0392 0.1224 0.0216 0.0539
S12 0.0142 0.0011 0.097 4 0.009 1 0.1653 0.0399 0.1802 0.007 8 0.0196
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Fig. 3 Hierarchical cluster analysis for 12 batches of

Sparganii Rhizoma
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Table 5 Matrix of correlation coefficients
g5 1 2 3 4 5 6 7 8 9 10 11 12
1 1.000 0.828 —0.202 —0.196 -0.293 —-0.009 -0.190 -0.280 -0.309 -0.019 0.485 0.253
2 0.828 1.000 —-0.358 —0.200 —0.185 0.087 -0.189 -0.331 -0.314 -0.124 0.503 0.198
3 -0.202 —-0.358 1.000 —0.116 0.326 —0.444 -0.115 -0.053 -0.338 0.161 -0.512 -0.053
4 -0.196 —0.200 —0.116 1.000 0.060 —0.549 0.998 —0.547 0.820 —0.651 —0.484 —0.199
5 -0.293 —0.185 0.326 0.060 1.000  —0.006 0.069 0.257 —0.031 0.392 —-0.402 —0.009
6 —0.009 0.087 —0.444 —0.549 —0.006 1.000 —0.535 0.722  —-0.076 0.627 0.449 0.229
7 -0.190 -0.189 —0.115 0.998 0.069 —0.535 1.000 —0.558 0.812 —0.650 —0.468 —0.219
8 -0.280 -0.331 -0.053 -0.547 0.257 0.722  —0.558 1.000 -0.131 0.892 0.090 0.426
9 -0.309 -0.314 -0.338 0.820 —0.031 —0.076 0.812 —0.131 1.000 -0.369 —0.426 —0.009
10  —0.019 —0.124 0.161 —0.651 0.392 0.627 —0.650 0.892 —-0.369 1.000 0.158 0.461
11 0.485 0.503 —0.512 —0.484 —0.402 0.449 —-0.468 0.090 -0.426 0.158 1.000 0.270
12 0.253 0.198 —0.053 —-0.199 —0.009 0229 -0.219 0.426  —0.009 0.491 0.270 1.000
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Table 6 Characteristic value and variance contribution rate

e YIUERFIEE FRHCE TN
Y it 7 TR/ % BRI ERME % i TETTIRE% R TT Z TR %
1 4.494 37.446 37.446 4.495 37.446 37.446
2 2.860 23.834 61.280 2.860 23.834 61.280
3 1.843 15.362 76.642 1.843 15.362 76.642
4 1.168 9.733 86.375 1.168 9.733 86.375
5 0.795 6.627 93.002
6 0.382 3.185 96.187
7 0.222 1.850 98.037
8 0.163 1.358 99.395
9 0.047 0.391 99.786
10 0.015 0.128 99914
11 0.010 0.086 100.000
12 -2.336X 1071 -1.947x107% 100.000
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& .
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Fig. 4 Macadam figure of common factor
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Table 7 Component matrix Lo
Y% U 54 3
(i 1 2 e 3 4 05+ ° %3 O LK
1 0287  —0.777 0153 0393 N gy |
2 0276  —0812  —0.087 0325 E 0 - ééﬁgg;ﬁm PR
3 ~0.078 0492 0769  0.180 Al
4 —-0.927 —0.030 0.276 0.212
5 —0.007 0.601 —0.151 0.440
6 0.709 0.113 0.558 —0.190
7 —0.924 —0.038 0.272 0.205
8 0.687 0.593 0.371 0.025 WA 1 18533
9 —0.675 0.129 0.682 0.123
10 0.792 0.498 0.095 0.259 5 HAE4MNERSPTEERSEE
1 0.605 —0.602 0.195 —0.162 Fig. 5 Samples in planar distribution of four main
12 0438  —0.008 0297  0.670 components
x8 ERNEN. FEGOHF
Table 8 Rank of principal component scores and comprehensive scores
FFe F R 1135 FRG 2 155 TRy 31595 FRG 4 155 XN 4
S1 0.064 -0.272 —0.083 0.337 —0.021 9
S2 0.061 —0.284 —0.047 0.278 —-0.025 10
S3 -0.017 0.172 -0.417 0.154 -0.014 8
S4 —0.206 —0.010 0.150 0.182 —0.039 11
S5 —0.001 0.210 —0.082 0.377 0.074 5
S6 0.158 0.039 0.303 —0.163 0.099 4
S7 —0.206 -0.013 0.147 0.175 —0.041 12
S8 0.153 0.207 0.201 0.021 0.140 1
S9 —0.150 0.045 0.370 0.106 0.022 6
S10 0.176 0.174 0.052 0.222 0.137 2
S11 0.135 -0.211 0.106 -0.139 0.003 7
S12 0.098 —0.003 0.161 0.574 0.117 3
B, AR A R B8, S8, S10. S12. S6. 0201
S5\ S9 =M AMAEFE MM T ILRE1T 000 0.15- —a RS
THI 6 44, R W% 6 A7 H 1) =48 2504 i B AT —~— B
XF R 256 F SUE S R, 1% 6 AN =R A i
(4 SIS T B RAY 20 54 64 8. 94 10, 11, S 005
12 F U T AME B EOR, 25 RAWAE] 1 o 2 Hr
I 52 HUAG 4 > 32 o0 BE % 5 A AR 3 i S0 181 3% 1 B 0
A15 8 L S1~S12 il #RR5E 8 i S E A o
R RE R ERT AT 4, B 5 AR £ o B SISSISE S3S0STSHSISIOS IS 2
AT AN B, RIERGEERT ST ~0.10

WG a Bl e, WE e, WMEMMEER
o 0973, IRANFEER. B . XM EFIERH
B MEREERR. 2K, BILER. M&FT

6 S1~S12 EMAHEIR 9 MRS BR2MELRLER
Fig. 6 Comparison of main component comprehensive

score and determination results of nine components
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