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Abstract: Objective To establish the HPLC fingerprint of Xianchi Sheputao (Ampelopsis grossedentata) and perform chemical pattern
recognition. Methods The gradient elution was carried out on an Ultimate XB-Cis column (250 mm ><4.6 mm, 5 um) with a mobile phase
of acetonitrile-0.01% phosphoric acid, detection at 280 nm and 360 nm, a volume flow rate of 1 mL/min, an injection volume of 20 pL and a
column temperature of 30 ‘C. HPLC fingerprints of A. grossedentata and closely related species was established and a combination of
chemical pattern recognition methods such as similarity evaluation, cluster analysis (CA), principal component analysis (PCA) and
orthogonal partial least squares-discriminant analysis (OPLS-DA), were used to evaluate the quality of A. grossedentata and closely related
species from different producing areas. Results The HPLC fingerprint method was developed in accordance with the methodological
requirements, with 31 common peaks from 18 batches of A. grossedentata. The peaks 4, 9, 11, 14, 15 and 24 were qualitatively identified as
gallic acid, catechin, dihydromyricetin, rutin, myricetrin andmyricetin , respectively, and the similarity was more than 0.8. The samples were
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divided into two categories according to different origins through CA and the results of PCA were consistent with it. Moreover, thirteen to

fourteen markers of variation were identified in OPLS-DA, with dihydromyricetin and myricetin as the main markers of variation in the

different origins of A. grossedentata and closely related species. Conclusion The established fingerprint method is stable, reliable and

reproducible; Combined with chemical pattern recognition, it can be used for the quality evaluation of Ampelopsis genus as raw material

plant of vine tea.

Key words: vine tea; Ampelopsis grossedentata (Hand.-Mazz.) W. T; HPLC fingerprint; chemical pattern recognition; orthogonal

partial least squares-discriminant analysis; gallic acid; catechin; dihydromyricetin; rutin; myricetrin; myricetin
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Table 1 Samples and source information
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Table 2 Linear relationship data

R EVEE: SRl (ugrmL ™) RZ
RETE  Y=40.196 X—41.254 1.40~140.00 0.9995
“EAMME  Y=20412X-56.867  104.06~10406.00 0.9999
Wittt Y=19.843 X+371.97 20.34~2 034.00 0.999 6
[ 7LiTES Y=33.787 X+142.86 16.20~162.00 0.999 4
IR Y=4.740 8 X—1.009 7 7.80~78.00 09997
AT Y=28.98 X—20.225 1.26~126.00 0.999 8
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4-gallic acid  9-catechin  11-dihydromyricetin  14-rutin  15-myricitrin  24-myricetin

El1 HPLC MEBRIELEE (huBrE)
Fig. 1 Reference HPLC fingerprint of A. grossedentata (median method)
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Fig. 2 HPLC fingerprint of 20 batches of samples

x3 20 MEMENREEREMELSER
Table 3 Similarity results of fingerprints of 20 batches of
raw material plants and reference atlas samples

Gi's ARMUE |45 ARIUE) 45 MU 45 AREUS
S1 0996 | S6 0970 | S11 0.993| S16 0.994
S2 0966 | S7 0943 | S12 0.984| S17 0.869
S3 0998 | S8 0987 | S13 0.995| S18 0.868
S4 0986 | S9 0994 | S14 0.992| S19 0319
S5 0.995 | S10 0.975 | S15 0.993| S20 0.389

26 WEELIRATR

2.6.1 FEJ4rHT (cluster analysis analysis, CA) LA
Hbdsl S PR RE S 2, SR DA 31 AN e A X U
mAAETE, BHMEREEZLZ2HE
Chttp://www.bioinformatics.com.cn), % ] 4[] 45 B¢
%, PSP T Euclideam P BN EE AT RGLH K,
2t RIS, EF AR E A, B
BRI AT WA I TR RROR BB W R
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Fig. 3 Hierarchical clustering heat map in samples from
different vine tea raw material plants

2.6.2 ER4 4T (principal component analysis,
PCA) KH SPSS 22.0 RGihr#ELAbEE 31 AL
U THIAR, XF S1~S20 FREU R AT 311 6 NI g
PCA, W3R 4, VIRHIEME >1 Mbritk, $EE 8 NFK
55 (F1~F8), ZMT7 Z 7Tk 90.41% (>80%),
AR AT FE AR SR R A W 4K 2 H0E B
FE R AT R R S B T AR BN R B TR R
F 7], HATERRR, X3R4 1 sTmk R,
4 %0, W 29, 18, 20. 25 XF E K 1 TTERECK,
U 11, 13, 23, 24 X ERS 2 TTEREBCR, FRIE 23
XPE 2 ENSr RO, HAW RIEADC. K&
FHOr TR, R ARITELEESME ().

FT 4 FHEEMSEREE
Table 4 Characteristic value and variance contribution rate

ERT RHIEAE 7 Z % FTTER A%
1 11.305 96 36.47 36.47
2 5.102 72 16.46 52.93
3 3.10324 10.01 62.94
4 2.911 98 9.39 72.34
5 2.185 28 7.05 79.38
6 1.446 59 4.67 84.05
7 1.063 90 3.43 87.48
8 1.005 05 3.24 90.41
-0.5 0 0.5
2
°S9 Hy 4 04
1 f
. 0.2
o~ 5
% 0 0
H
1 02
,1 -
+S19 1-04
—2 1 820 518
1 06

-2 0 2
TRy 1

B4 AHEFHIMBEH=E
Fig. 4 Scatter plot of factor score and load

F=0.364 7 F1+0.164 6 F2+0.100 1 F3+0.093 9 F4+
0.070 5 F5+0.046 7 F6+0.034 3 F7+0.032 4 F8

B2 5 kN, 2R &4 H0T 3 2 S13. S16. S18,
/N2 S19. PCA 5K/ Hral REA .
2.6.3  IEAZ s/ — Feik-F1 5 4r #r - Corthogonal
partial least squares discrimination analysis ,
OPLS-DA) VIFREUENE 31 MNMF A & R,
ZIRSCIROT IR 31 AN AT I IE IR 3 SIMAC
14.1 3 433:47 OPLS-DA, JF: il sifd 7 EI (& 5D
S13~S16 7MafEFEA N, S19. S20 7EEIIAE T 1,
HERE PCA S5 —8. AFHRBEIEN 2 7 br
HEY), 4iH OPLS-DA Mifld s & i B M 2 (H
(variable importance forthe projection, VIP &) 73#fr,
PL VIP>1.0 AyBIE, MAS[R] b A7 s 76 2 0 1k
H 14 MESEEY (E 6-A), ML A 7>
W 28> 24 (Wi 2E) >k 26> 1% 17> 1% 29> 1%
9 JLHFR) > 11 (“EMR) > 31>1F 13>
I 22> 5> 16> 14 23. & 6-B st Sy
MEERIE S RIS A RN AT A 13 N E R
EY, SCUNFEREE NG 18>k 17> 1% 29> 14 1> 14
13> 31> 11 (“EMilFR) >UE 10> 1% 27>
6 24 (MHFE) >4 5>14 614 28, ERIREY



«5730 « ¢8 % 20235408 $54% B17H  Chinese Traditional and Herbal Drugs 2023 September Vol. 54 No. 17

x5 ERPEIMEGEHR

Table 5 Principal component score and comprehensive score

FE IR

é =]

s F1 F2 F3 F4 F5 F6 F7 F8 F R
S13 1.156 0.952 1.234 2.046 -0.275 -1.119 0.332 —-0.957 0.803 1
S16 0.866 0.975 1.063 0.332 0.509 -0.023 —-0.099 1.728 0.701 2
S18 2.370 —-1.988 —-0.104 -1.155 2.313 -0.220 1.104 0.033 0.610 3
S14 0.909 0.955 —-0.752 0.870 —0.056 -0.172 —0.924 —-0.326 0.441 4
S15 0.602 0.158 0.790 -0.081 —-0.364 0.254 0.427 -0.412 0.304 5
S10 0.706 —-0.349 0.318 0.534 —-0.902 0.603 -0.867 —0.464 0.202 6
S11 0.596 -0.187 —-0.683 0.106 -0.100 2.287 -1.260 —0.556 0.167 7
S7 —-0.305 -0.287 2.459 0.165 -0.328 -0.050 —0.460 0.096 0.065 8
S5 -0.008 0.603 -0.577 0.015 -0.361 —-0.344 0.284 1.242 0.048 9
S1 0.093 0.587 —2.406 0.931 0.955 0.444 -0.585 0.045 0.047 10
S3 0.199 0.452 -1.030 0.177 —-0.302 —0.828 0.005 0.845 0.028 1
S12 —0.505 0.827 0.861 -1.304 0.576 0.387 —0.466 1.546 0.009 12
X i 0.030 -0.001 0.091 -0.329 —-0.686 —-0.044 -0.095 —-0.043 —0.066 13
S4 -0.455 0.154 -0.132 —0.498 —-0.415 1.479 0.065 —-0.161 —-0.164 14
S9 -1.148 1.545 0.089 —-0.580 1.809 -0.810 0.857 —2.609 -0.175 15
S8 0.111 -0.777 0.263 -1.311 -0.927 0.931 0.663 -0.726 -0.207 16
S2 -0.550 0.577 —-0.851 -0.705 —0.685 —-1.006 1.787 1.348 —-0.247 17
S6 -1.511 0.587 0.068 -1.095 —-0.142 0.688 0.003 -0.450 —0.543 18
S20 -1.696 -1.800 -0.027 2.449 0.198 0.921 1.995 0.357 —-0.551 19
S17 0.217 -1.357 -0.862 —0.740 -2.162 -1.914 —0.326 —0.970 —0.584 20
S19 -1.677 -1.626 0.186 0.174 1.345 —1.465 —2.443 0.432 -0.887 21
A B

A W A A o R
3 ®s | Wt @ viiess 05 "o

— 1 o la . S5 RTA%S —
= 1 f“@g e e =i
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I O P %2 0 02 04 06 08 10
1.03278*1[1] . 200 bermutafions 7 cbmponeﬁts
R% [1]=0.173 R%[2]=0.173 Ellipse: Hotelling’s T2 (95%)
E 5 OPLS-DA S45#(=E (A) 1 OPLS-DA EiGIGE (B)

Fig.5 Scattered point diagram of OPLS-DA (A) and OPLS-DA replacement test chart (B)
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Bl 6 S1~S18 5 (A) F1S19~S20, XHE (B) &iLHIEH VIP B
Fig. 6 VIP chart of each component of S1—S18 samples (A) and S19—S20 and contrast (B)
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Table 6 Differential markers of different samples

b z=RRYtaES BEUA
WoiieEE G- 27. 29. 28. 4. 3, 17. 31, 16, 30. 5. 7. 25, 18. 20 14
SNt E s E-=E) 24, 9, 13, 1, 11. 23, 3. 4. 31, 14, 2, 22 12
St EE GRS 26, 17. 23. 27. 29. 16. 7. 11. 6. 20. 31. 5. 10. 18. 28. 24. 25 17
St EE GHl-=F)D 24. 9. 1. 3. 4. 13, 2. 11. 8. 14. 19. 23 12
SR EE G- 26 7. 28. 23. 11. 24. 9. 10. 13. 17. 2. 6. 14. 30 14
SREE (mF- T 26+ 7. 1. 6. 4. 24, 13, 19. 27. 8. 9. 28. 29 13
S 1 AR 2 - 2 e A A 18. 29. 13. 31. 11. 27. 5. 28. 22. 24, 25. 15. 20 13
SR A - AR e A 13. 17. 24. 28. 11. 27. 6. 25, 1. 16. 18. 31. 26 13
TP A - AR e A 18. 29. 1. 31. 17. 10. 5. 6. 2. 22. 11 11

5TAMER (% 11 &3 g mAR Aok H
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FBEIEREah — AR SRR . P e A
IR A e S R R e T RO A,
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Table 7 Content of six polyphenol active components in 20 batch of samples

9 5 —EMiEERI% ZENRL) WG 1% 7T 1% JLARFRI% BETIRI%
S1 29.014 9 1.0407 1.0319 0.824 4 0.308 5 0.0417
S2 33.1370 1.9079 1.1383 0.3401 0.255 4 0.051 6
S3 299713 1.068 0 1.000 0 0.3713 0.2759 0.0758
S4 28.204 2 0.603 6 0.7415 0.5847 0.1600 0.0771
S5 31.027 9 1.1179 1.1330 0.5636 0.3108 0.098 8
S6 357311 0.5797 1.060 1 0.4752 0.2374 0.0894
S7 14.867 9 0.4258 1.058 2 0.3125 0.0721 0.167 0
S8 14.874 2 0.3613 0.4336 0.3126 0.085 8 0.094 9
S9 35.4200 1.1206 0.9103 0.4929 0.264 5 0.102 4
S10 13.8940 0.4307 0.686 0 0.466 5 0.102 8 0.116 2
S11 21.1935 0.5734 0.6811 0.7338 0.0930 0.0793
S12 334110 1.627 9 11132 04171 0.058 6 0.1618
S13 25.7957 0.8935 0.684 1 0.460 5 0.2909 0.1525
S14 29.7937 11737 0.662 8 0.496 5 0.2897 0.104 4
S15 23.744 8 0.627 9 0.6395 03121 0.2257 0.1403
S16 34.809 6 1.146 9 0.753 8 0.456 9 0.1751 0.146 0
S17 6.1796 0.0491 0.3570 0.1487 0.026 3 0.029 5
S18 77734 0.2959 0.5136 0.2222 0.077 3 0.116 7
S19 13131 0.1055 41395 0.4071 0.069 8 0.106 5
S20 3.1946 0.050 5 2.7610 0.736 3 0.1010 0.0656
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Fig. 7 Heat map of content of six components in 20 batches of samples
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