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Quality evaluation of leaves of Juglans mandshurica based on combinative
methods of HPLC fingerprint and multi-components determination and
chemical pattern recognition
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College of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China

Abstract: Objective To evaluate the quality of leaves of Juglans mandshurica based on HPLC fingerprint and multi-component
determination combined with chemical pattern recognition method for providing useful information for further study and utilization.
Methods The fingerprints of 30 batches of leaves of J. mandshurica from different producing areas were established by HPLC, and
the similarity of the fingerprints was analyzed with Similarity Evaluation System for Chromatographic Fingerprint of Chinese
Materia (2012). Three kinds of components were identified by comparison with reference substances and their content in samples
were determined. The hierarchical clustering analysis (HCA), principal component analysis (PCA) and correlation analysis (CA)
were performed by SPSS 25.0. Results Twelve common peaks were identified in 30 batches of leaves of J. mandshurica. Three of
the common peaks were identified as chlorogenic acid, hyperoside and isoquercitrin. The fingerprint similarities ranged from 0.827
to 0.995 with good consistency. The qulity score of chlorogenic acid, hyperoside and isoquercitrin in samples were 0.258—5.607
mg/g, 0.113—3.974 mg/g, and 0.439—6.537 mg/g, respectively. According to HCA, the samples were divided into three groups. A
total of 28 of 30 batches were clustered into one group, and samples from Jiguan Town of Tieling City (S3) and Dongyingfang Town
of Benxi City (S6) were clustered as one group respectively. Two principal components were selected and the comprehensive scores
of each sample were achieved by PCA. The results of PCA showed that the top six comprehensive scores of S3, S6, S12, S8, S24 and
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S18 were bigger than 1. There was a significant correlation between the total content and the comprehensive scores of three components in

the 30 batches of leaves of J. mandshurica. Conclusion The established method is simple to operate and reliable, the total content of

chlorogenic acid, hyperoside and isoquercitrin can be used as an marker for the quality evaluation of leaves of J. mandshurica.

Key words: leaves of Juglans mandshurica; fingerprints; content determination ; chemical pattern recognition; chlorogenic acid;

hyperoside; isoquercitrin; cluster analysis; principal component analysis; correlation analysis
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Table 1 Sample information of leaves of J. mandshurica

G 7 KUWCH | g0 7 i 13
S1 TTRKETAFER 2018-08 | S16 LT PR ARHE T 2018-08
S2 LA BRIE TITRE T 2 2018-08 | S17 TTAE W RN 2018-08
S3 U 7R P ChEAITEZ 2018-08 | S18 TTAE W RN 2018-08
S4 LA AR /NI 2018-08 | S19 TTRE WM 2017-07
S5 LraARTELE 2018-08 | S20 TR BB T R T 2018-08
S6 LTARRETNREY 2 2018-08 | S21 LT A BB T R T 2018-08
S7 T 8 AR T 1L R 2018-08 | S22 TR B 2018-08
S8 A LT A B 2018-08 | S23 U a1 E v ] 2018-08
S9 LB LmTILIX 2018-07 | S24 BRI T 2018-08
S10 LB LT ILX 2018-09 | S25 AR Rk 7 IR /R = Yoo My fiE:e 2018-08
S11 T TRILBHITIZ & 2018-08 | S26 LA B ARG 2018-08
S12 ARG E T X 2018-07 | S27 LA HHEX 2018-08
S13 ARG R TTIRI X 2018-07 | S28 USRSk oW I TE/ N [E2S ST EA 2018-08
S14 LA PHR TR 2018-07 | S29 LA ELEX 2018-08
S15 LA PR T ARk 2018-08 | S30 LA =1L 2 2018-08
5%~13% B; 5~15 min, 13%~16% B; 15~25  RSD ¥J/NT 2.12%, £ RIERAE EHEE 12
min, 16%~22% B; 25~40 min, 22%~30% B; h WS E I R 4T .
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Fig. 1  Fingerprints of 30 batches of leaves of J.

mandshurica
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Fig. 2 Chromatogram of reference substances (A) and

reference fingerprints of leaves of J. mandshurica (B)
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F2 30 LEABEAT HPLC Bl ABIE
Table 2 Similarity for HPLC analysis of 30 batches of

leaves of Juglans mandshurica

i MMUE | g U | WS ARBUE
S1 0.970 S11 0974 S21  0.979
S2 0.933 S12 0975 S22 0976
S3 0.932 S13 0.967 S23 0972
S4 0.879 S14  0.894 S24  0.995
S5 0.948 SI15  0.874 S25  0.903
S6 0.960 S16 0972 S26 0919
S7 0.950 S17 0965 S27  0.827
S8 0.880 S18 0977 S28  0.967
S9 0.879 S19 0992 S29  0.907
S10 0917 S20  0.892 S30  0.984

25 BESh
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Fig. 3  Hierarchical cluster analysis for leaves of J.

mandshurica
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Table 3 Component matrix

st — L —| st %
1 0.568 0.608 7 0.905 —0.252
2 0.783 0.389 8 0.480 0.682
3 0.963 —0.104 0.820 —0.208
4 0.956 —0.046 10 0.697 0.334
5 0.880 —0.212 11 0.727 —-0.302
6 0.949 —-0.218 12 0.881 —0.061
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Table 4 Factor scores and sorting of principal components
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Table 5 Results of linear regression analysis for three

of 30 batches of leaves of J. mandshurica constituents

s ER 1189 ERG 288 AERS HF [D%ix EPE W = 2 ML E/(ug-mL )
S1 —0.205 0.538 —0.073 12 SR Y=55.964 X—1.55190.9999  2.660~166.5

52 ~1.056 1199 ~0.560 20 ST Y=62.809 X+6.38510.9999  2.600~166.5

53 11454 1495 7427 ! S A Y=34.362 X+6.72310.9999  2.600~166.5

sS4 ~2.355 ~1.307 -1.716 27

o By e e N R SAERISHE GTRBHL, H
57 1101 0.508 079 21 5 RSD 173 B4 0.19%-. 0.28%- 0.28%, FHIiZAX
S8 2.081 ~1.766 1.174 4 A R o

S9 2401 ~0.056 ~1.613 25 273 EEMERE  FEERDUARKH AR R 6
S10 ~1.861 ~0.197 -1258 23 iy (S3), &M “2.1.17 W5 ik &tk v

S11 —2.691 -0.910 -1.893 28 15 “2.27 Tt 6 T PATHERE AT, TH LSRG
S12 2334 2.901 1.889 3 & 22 B R AR EF (0738 5 4 H 0y il 5,986
S13 1230 0.257 0.847 7 4.242. 6.978 mg/g. RSD {53519 1.88%. 2.57%.
PR S T R QT s i

S16 0.576 0.651 0.459 9 274 FROEMERLE  AEEPENHA RIS (S3),

S17 0.025 0.168 0036 11 £ “2.27 BUSKRAET, Z30907F 0. 24 4. 8. 104 12h
SI8 1.300 1.819 1.076 6 HEREHT, OGRS 22 BT AR R T
:;z :gégi :(1)(2)3; :341;2(3) 12 HARME, 5 RSD 50704 0.46%- 0.52%-

1 _0.824 0.107 0535 19 0.53%, FIAFETE 12 h ARSI R .

S22 ~0.320 0271 -0.181 15 2.7.5  JOAEEICERGRIE R S FR EUHA B AR B
§23 —0.406 0.381 -0.225 16 0.05g (S3), HHAZEHLEF, AT 64, 7l
o oo e N RRHBIRTHR R, WA SO%REE (%
$26 _1.465 0205 099 22 0.5%HR) 5mL, %M “2.1.17 W5 5 Al b
S27 ~2.541 ~0.031 ~1.690 26 W, AE “2.27 WA FPATHERE T, THE R
528 —0.312 —1.586 —0393 17 M RSD fH o 25 RERIAIR G 22 B A0 S 4 B (1)
o o e s T PR 102.56%. 98.89%. 100.87%
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RSD {H 4358 2.30%+ 0.66%-+ 2.00%.
2.7.6  FEARIIGE  HX 30 HEEARRARK AR SR R, G
“2.1.17 U SR I, 7R “2.27 Tigkft
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77 RE, RS ERE T (DR ET) B
R, SRNE 6.
2.8 3P EESEYEIEGEEIIEX ST
97 BERRTIN 3 AN Rgr B B 5 AT N R AR
o LAV EA kAR BT &, SR SPSS 25.0 #X
X 30 HUAE S SR RIR « S22 MR St R s
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A 2 B Ao R ECN 0.983 (XUE, P<<0.01); Ui
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Table 6 Contents of three main constituents in 30 batches of leaves of J. mandshurica

G SRR Bl (mg-g ) - 5 K (mg- )

SRR SLRE SR M SRR SLR S R e
S1 1.701 0.811 2.074 4.586 S16 2.943 0.751 1.356 5.050
S2 3.241 0.407 1.210 4.858 S17 2.561 0.597 1.963 5.121
S3 5.986 4.242 6.978 17.206 S18 3.521 0.738 1.680 5.939
S4 0.534 0.293 1.570 2.397 S19 2.632 0.568 2.007 5.207
S5 3.876 0.626 1.465 5.967 S20 0.807 1.088 3.487 5.382
S6 5.764 2.149 4219 12.132 S21 1.697 0.693 1.786 4.176
S7 2.851 0.453 1.416 4.720 S22 1.734 0.759 2.015 4.508
S8 1.738 1.852 4.018 7.608 S23 1.857 0.770 2.084 4.711
S9 1.325 0.185 0.748 2.258 S24 3.259 0.979 2.942 7.180
S10 0.573 0.418 1.866 2.857 S25 2.289 0.288 0.842 3.419
S11 0.985 0.267 1.069 2.321 S26 2.755 0.215 1.095 4.065
S12 4.237 1.096 2.220 7.553 S27 1.284 0.121 0.471 1.876
S13 2.159 1.070 3.682 6.911 S28 1.998 0.624 1.831 4.453
S14 0.280 0.167 0.980 1.427 S29 0.315 0.202 1.033 1.550
S15 4.121 0.311 1.254 5.686 S30 3.349 0.586 2.279 6.214

3 g UEARE Y R ATRE SRS . AR LA

AP 5T LSRR i A0t 5, SR T 30 kAR
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