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Quality evaluation of Cyclocarya paliurus from different habitats by fingerprint
and multi-component quantification combined with chemical pattern recognition
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Abstract: Objective Based on the method of UPLC fingerprint, multi-component quantification and chemical pattern recognition,
the quality of Cyclocarya paliurus from different producing areas was evaluated to provide basis for further development and
utilization. Methods The UPLC fingerprints of 20 batches of C. paliurus from different habitats in five provinces were established to
determine the common peaks. Three chemical components were identified and the content of the samples was determined by
comparison with the reference materials. Cluster analysis and principal component analysis were carried out by SPSS 22.2 and SIMCA
software. Results A total of 16 chromatographic peaks were selected as the common peaks of the fingerprint, 20 batches of C.
paliurus could be divided into six categories by cluster analysis, and the results of principal component analysis and cluster analysis
were basically the same; By principal component analysis, the cumulative variance contribution rate of the five principal component
factors was 86.765%. The quality of S14 and S15 samples from Enshi, Hubei Province was the best, and S4, S5, S8, and S16 of
Xiushui, Jiangxi Province were the second. The content of isoquercetin, quercitrin and afzelin were 0.360%—0.884%,
0.263%—1.097%, and 0.092%—0.403%, respectively, among which the total content of S4, S8, S14, and S15 were the top 4, and that
of S18 and S20 was in the last two places. Conclusion Combined with fingerprint, cluster analysis and principal component analysis,
we can evaluate the quality of C. paliurus more comprehensively. Isoquercetin, quercitrin and afzelin can be used as the index
components for C. paliurus quality control.
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Table 1 Habitats and batch numbers of C. paliurus
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Wit Hz 1 0.064 mg/mL. Fil4E G H 0.054 mg/mL IR
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Fig. 1 HPLC fingerprints of 20 batches of C. paliurus
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Fig.2 Comparison fingerprint of C. paliurus
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Fig. 3 Cluster analysis result of 20 batches of C. paliurus
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Table 2 Eigenvalue and variance contribution rate of five

main component factors

TR T RHEE J7Z TR/ % RARTT ST A%

1 6.418 40.110 40.110
2 3.007 18.794 58.904
3 1.930 12.062 70.966
4 1.291 8.066 79.032
5 1.237 7.733 86.765
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Fig. 6 Coordinate diagram of five principal components
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Table 3 Main component factor score and ranking of 20 batches of medicinal materials
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S1 -1.362 —-0.769 1.749 2.788 1.225 —-0.185
S2 -1.339 0.230 —1.238 0.740 —1.867 —0.839
S3 1.851 —2.184 —-0.731 0.425 —-0.916 0.239
S4 2.468 2.124 —1.740 0.543 —-0.374 1.376
S5 1.223 1.875 -1.371 0.888 —0.065 0.858
S6 —0.863 0.905 1.226 0.785 —1.028 —0.051
S7 2.140 —3.393 0.565 —0.895 —1.024 0.159
S8 2.635 2.660 —1.385 0.440 0.394 1.678
S9 —0.523 1.079 1.145 0.448 —1.032 0.101
S10 —1.275 1.351 -1.074 —2.391 —0.280 —0.693
S11 —0.708 —0.438 0.134 0.019 0.519 —0.355
S12 —2.526 1.536 0914 —1.473 0.057 —0.840
S13 —3.356 0.194 —0.262 -0.917 2.041 —1.449
S14 3.494 0.753 2.273 —1.587 0.922 2.029
S15 4.019 0.470 1.913 —0.108 1.104 2314
S16 4.100 -3.271 —-1.309 —0.260 0.254 1.003
S17 —1.088 0.887 1.543 0.772 —1.062 —-0.119
S18 —3.728 -1.392 0.475 —0.934 -1.618 —2.190
S19 —-1.749 —-0.577 —2.502 0.159 1.265 —1.154
S20 —3.413 —2.040 —0.326 0.558 1.486 —1.881
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A 1 N SH 4220 22 - S »
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o 2 4 6 5§ 10 1 1 16 0.204~2.040 mg; FT48 L Y=16 736 X—2.665,

t/min
ISt 2-MEE 3-BR G
l-isoquercetin  2-quercitrin  3-afzelin
7 RAMWRME (A) REHEIMEXG (B) HPLC &itE
Fig. 7 HPLC of reference substance (A) and C. paliurus (B)
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2.8.6 FaE MR HUE —HEE MR R 1 4
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Bl AT, R “2.8.17 TR A, 4
7E 0. 2. 4. 8. 10, 12, 24 h Wll5E, iCsRIgm A,
THE M . MR TR, PR S FFIE AL RSD B
IR 2.97% 2.07% 2.61%, 2B S AE e
FEEKE 24 h WFEHE R

287 EEMHRE IE—HEHEEAB K 6 h
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Table 4 Determination results of 20 batches of C. paliurus
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0.007%, FILTTIEERMERLF, S1 0.455 0.685 0.165
2.8.8 NAFEEISCRIRLS  HUR —HEEEAIR K 6 17 s2 0.552 0.668 0.297
(ST), W2y 0.5 g, FEME, 7tz e s3 0.719 0.348 0.115
100% DI BE 1 AR EF . B4 G T R, 4% sS4 0.884 0.832 0.403
fR“2.17 TR 7k s g s vE T, % “2.8.17 T S5 0.586 0.702 0.302
T EOREZAIATIE, ORI . TE R S6 0.467 0.585 0317
R BT S 3 I0AE RICER 73 00 96.88% s7 0.748 0.465 0.110
97.04%- 95.96%, RSD 1E7 74 1.68%- 2.28%- S8 0.824 0.818 0.377
1.16%. S9 0.472 0.578 0314
2.89 FEMIME  HBUNEMHUE B R, %M S10 0.718 0.517 0.335
“2.17 TR 5 ikm AR AT, 1% “2.8.17 TR S11 0.464 0.586 0.201
R A R SR AT I, ESRIETIAR, TR S12 0.468 0.488 0.330
i P R R MR PRE S 3 AN, S13 0.592 0.374 0.250
SERIE 4. ZIEPR I RBINAILE 8, HE S14 0.625 1.097 0.223
ATEE H, AEF=HZ 8] 3 AN EAR TR 1 = S15 0.623 1.021 0.264
BlE— e R, S16 0.789 0.532 0.092
3 e S17 0.469 0.620 0.335
31 GRS S18 0.450 0.263 0.307
TEZE ST UPLC fRgUERE il f2d, @il S19 0.677 0.5%0 0.115
UPLC-DAD 7 200~400 nm 34740 By d, 428 S20 0.360 0.436 0.185
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Fig. 8 Sum graph of content of 20 batches of C. paliurus
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