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Abstract: The HPLC fingerprint of Epimeredi Indicae Herba was established to study its spectrum-effect relationship with an-
tioxidant and hypoglycemic activities,so as to provide a basis for the quality evaluation of Epimeredi Indicae Herba. The fin-
gerprints of ten batches of Epimeredi Indicae Herba were established by HPLC. The similarity evaluation system for chromato-
graphic fingerprint of TCM (2012 edition) was used to evaluate the similarity evaluation. The common peaks were identified
by comparison with the reference substance. SPSS 25. 0 software was used for cluster analysis and principal component analy-
sis. The antioxidant activity was evaluated by DPPH method and ABTS method, and the hypoglycemic activity was evaluated
by pNPG method. Grey correlation analysis and bivariate correlation analysis were used to study the spectrum-effect relation-
ship. The HPLC fingerprints of ten batches of samples were established ,and the similarity was 0.767-1.000. Twenty-one com-
mon peaks were identified , and six components were identified. The contents of six components in ten batches of samples were
significantly different. Ten batches of samples were clustered into three categories,and six main factors were obtained by prin-
cipal component analysis. Ten batches of Epimeredi Indicae Herba had antioxidant and hypoglycemic activities in vitro. The
grey correlation degree showed that the correlation degree of twenty-one common peaks with scavenging DPPH, ABTS " free

radicals and inhibiting a-glucosidase activity was greater than 0. 731. Bivariate correlation analysis showed that peak 3 and
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peak 17 were significantly positively correlated with DPPH free radical scavenging activity, peak 1 and peak 4 were signifi-

cantly positively correlated with ABTS* free radical scavenging activity, peak 1,peak 4 and peak 11 (verbascoside) were sig-

nificantly positively correlated with a-glucosidase inhibitory activity. This method can effectively analyze the quality of Epim-

eredi Indicae Herba from different producing areas,and provide a basis for the screening of antioxidation and hypoglycemic ef-

fective material basis and quality control of Epimeredi Indicae Herba.

Key words : Epimeredi Indicae Herba ; high-performance liquid chromatography ; oxidation resistance ; hypoglycemic ; spectrum-

effect relationship
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Table 1  Sample information
s W4 Hh A W g B ] ' ST £ b A Y £E it ]
No. Collect location Collect time No. Collect location Collect time
Sl AR A8 MM T AR DX B IRAS 2020. 11.06 S6 T ARA S T 2020.08. 10
S2 JTRA 26T TR B E R 2021.09.15 S7 SRR AN T R B R AR 2020.07. 04
S3 JUIRAR 24T T R ARSI 2020.08. 05 S8 JUIRAR 2T YR R R 2020.07.26
4 JARAA T T )1 B A 2020.08. 14 SO JUPEALIE A IR AR TR X P 2020. 11.25
S5 TR M T AL DCBITAR L 2020. 11.07 S10 JTARAE N T O B L 2020.09. 12

57,0.45 wL LB uk, BAS .
2.1.2 TR mERE &

FRERFERR0.97 mg FTZRAZ 1. 04 mg, BEEAE
BEF 1. 24 mg S B AR 1. 13 mg A EFR
1.01 mg J B XA A 0.93 mg, 233 'E F 25 mL & &
SR, R B i 0T o 25 2 20 BE  TE A R R | B
PR EEAEE S B A FR A
A A X IR S, B R B 43071 4 0. 038 8,0 041
6.0.049 6.0.045 2.0.040 4 .0.037 2 mg/mL, 435I
WA LR 0. 4 mL B ZR2 1.0 mL, &35 AL
3.0 L BB 2.0 mL K EFRL 0.5 mL, )™
Bii H A 1.0 mL & 10 mL 25500, i Pt 25 e il
TR % BRI
2.2 ¥y EEREL
2.2.1 &isu

K H Platisil ODS(250 mm x 4.6 mm,5 wm) {f,
AL, B AE S 0. 05% BERREE 2 hili (A) , L )iF
(B), BEE Y (0 ~5 min, 10% B—13% B;5 ~ 15
min,13% B—16% B; 15 ~ 25 min, 16% B;25 ~ 30
min,16% B—17% B;30 ~ 40 min, 17% B;40 ~ 50
min,17% B—20% B;50 ~ 60 min,20% B;60 ~ 75
min,20% B—25% B ;75 ~90 min,25% B—30% B ;90
~105 min,30% B—10% B;105 ~ 110 min,10% B) ,
Ui 0.55 mL/min i 38, iRy 30 °C, #EREE N
10 pL, K4 254 nm,
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Fig. 1 HPLC chromatograms of ten batches of Epimeredi Indicae Herba
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Fig.2 HPLC chromatograms of Epimeredi Indicae Herba
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Fig. 3 HPLC chromatograms of mixed reference substance

TE:6. FFEIER;10. PUBEAR ; 11. BEEAEWETT 13,

SEEBEBET 18, 2KIETER 21, B X A. Note:6. Vanillic acid;10. Ferulic acid;

11. Verbascoside ;13. Isoacteoside ;18. Rosmarinic acid;21. Epimeredinoside A.
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Fig. 4 HPLC chromatograms similarity of ten batches of Epimeredi Indicae Herba
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Table 2 Principal component eigenvalues and their variances

WA WILHRFFAEAE Initial eigenvalue

Component 582 FEHEIL EMETI
Total Variance percentage( % ) Cumulative percentage( % )
X1 7.687 36. 605 36. 605
X2 3.794 18.068 54.673
X3 3.026 14.410 69.083
X4 2.525 12.023 81.106
X5 1.325 6.308 87.414

X6 1.042 4.963 92.377
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Table 3 Load matrix table of principal components
%5 Peak No. X1 X2 X3 X4 X5 X6
1 0.850 0.332 0.025 0.072 0.228 0.127
2 -0.053 -0.135 -0.070 -0.057 -0.208 0.807
3 0.118 0.823 0.276 0.185 0.147 -0.270
4 0.453 0.509 -0.052 -0.098 0.268 0.509
5 -0.333 -0.329 0.489 0.101 0.314 0.517
6 0. 896 0.122 0.129 0.195 -0.039 0.111
7 0.887 0.025 0.412 0.137 0.096 -0.045
8 0.874 0.035 0.433 0.182 0.046 -0.063
9 0.805 0.479 -0.076 0.224 0.034 -0.030
10 0.678 0.100 0.207 0.510 0.445 0.061
11 0.383 0.801 0.300 -0.286 0.182 -0.053
12 0.119 -0.055 -0.418 0.705 0.291 -0.028
13 0.214 0.705 0.559 -0.311 0.149 -0.027
14 0.091 0.959 0.122 0.152 0.115 -0.004
15 0.071 0.596 0.179 0.641 0.436 -0.012
16 0.380 0.553 0.588 0.211 0.374 -0.088
17 0.194 0.136 -0.064 0.121 0.921 -0.139
18 0.028 0.070 0.975 0.065 -0.099 -0.048
19 0. 146 0.037 0.187 0.941 -0.048 0.017
20 0.207 0.076 0.957 -0.075 0.007 0.024
21 0.007 0.435 0.068 0. 846 -0.025 0.072
*4 EHABHIREREIHA
Table 4 The principal component scores and comprehensive score ranking
YN
score
S1 0.531 -1.630 1.674 1.051 0.678 0.242 0.256 4
S2 0.491 -0.867 -2.094 1.242 -0.266 0.484 0.132 7
s3 1.165 0.098 0.49 -1.795 0.992 0.145 0.094 5
S4 -1.100 0.412 -0.268 -0.758 -1.093 -0.042 0.734 10
S5 0.543 2.162 0.114 1.022 -0.328 0.985 0.819 1
s6 -1.556 0.330 0.046 0.210 0.490 0.394 0.641 9
S7 -.044 0.310 -0.188 0.737 0.796 -2.446 0.033 6
S8 0.954 0.418 -0.039 -0.923 1.901 0.321 0.317 3
S9 -1.438 -0.148 0.154 -0.151 1.291 1.195 0.442 8
S10 0.454 0.574 1.188 0.213 -0.139 -0.200 0.430 2
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Table 5 Linear relationship of six various constituents
%y e £k HREEL LN
Component Standard curve Correlation coefficient  Linear range ( wg/mL)
R Vanillic acid Y=922 219 X - 40 954 0.999 3 0.194 ~1. 164
[z Ferulic acid Y =112 665 X - 15 944 0.999 6 0.208 ~1.248
EEAEHET Verbascoside Y=65409 X -5 999 0.999 6 0.248 ~1.488
B RBE AT Tsoacteoside Y=41795 X -8 530 0.999 6 0.226 ~1.356
#31% %2 Rosmarinic acid Y=91595 X - 51 888 0.999 1 0.202 ~1.212
J~B5i X F A Epimeredinoside A Y =37 466 X - 359 0.999 5 0.186 ~1.186

FHOE R B 0.999 LU I, B 6 A1l 4378 e B
R N R RAF
2,42 HEFMELR

FES R ILE 6,1 B K25 h 6 A i
i R B B LT B ET
B AUHE A BTERIR B R RIS . RO,

TR M 0. 014 7 ~0. 071 9 mg/g, ] B 1R 1) Ny
0.023 4 ~0.148 2 mg/g, BEEWEH 4 0.284 0 ~
7.8395 mg/g,ﬁ%ﬁf?b@fr%ﬂyo 0383 ~1.126 8
YT 0.009 0 ~0.057 6 mg/g, ) Bl
R A E/ij 0.0129~0.321 1 mg/g,

mg/g, ik

*6 HMAEBENEER

Table 6 Sample content determination results(n =3)

1 Content(mg/g)

",
N ww B e L B A
Vanillic acid Ferulic acid Verbascoside Isoacteoside Rosmarinic acid Epimeredinoside A
S1 0.014 7 0.074 3 6.803 8 1.126 8 0.057 6 0.308 0
S2 0.016 4 0.067 0 7.839 5 0.807 8 0.014 7 0.266 9
S3 0.071 9 0.148 2 6.107 2 0.606 2 0.016 8 0.291 5
4 0.020 6 0.0380 1.905 7 0.127 5 0.012 5 0.230 8
S5 0.0193 0.191 1 2.005 2 0.188 7 0.024 0 0.158 7
S6 0.018 7 0.023 4 0.284 0 0.038 3 0.009 0 0.129 5
S7 0.019 5 0.116 2 3.746 6 0.445 6 0.017 3 0.184 2
S8 0.033 4 0.132 6 6.484 6 0.756 6 0.014 2 0.3211
S9 0.0190 0.0317 0.998 8 0.074 7 0.0150 0.198 9
S10 0.0316 0.127 3 3.758 9 0.3650 0.036 5 0.130 4
T/liciflﬁ 0.026 5 0.094 9 3.993 4 0.453 7 0.0217 0.2220
2.5 {KIMREALEERAR W 2.0 mL (I GRE(A;) . DPPH [ B 7 BR
2.5.1 DPPH B ik FRaeh FROR)RIEAA(CL) TH5, ot vie B2 B AL bR T R

F 10 mL 35 AR I A 5] 5 2 % 3 A3
Y 2.0 mL.0. 15 mmoL/L DPPH ¥ 2.0 mL, %
T S 20 min, 517 nm AN AE WO BE (A,
[@7: T 517 nm % DPPH %% 2.0 mL 5 H 2.0
GIERIWOGEE (Ay) JHEE 2.0 mL 5 44 4

mL A

T ARRL HTE BR R L, U, TR RO bR
I (1C5,) , 1G5, MR TE BRAE Mo . 2521 DL 3%
7,10 L) B K2y B 2 B B R DPPH [ i 3 1
BT, W BRAE 1 B AL R 82,83 .87,

R=[Ay-(A-A;) 1/A, x 100% (1)
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&7 fEamxt DPPH B BEHERAE
Table 7 The scavenging ability of the sample to DPPH free radicals

v - e 22
Sﬁr:)ule Regrtfsfnjj;iialion Correlalii?lj:(iz%ient(l?) 1Cso (pg/mL)
S1 Y=0.245 X + 14.358 0.974 0 145.122
S2 Y=0.828 X + 16.065 0.997 9 40.984
S3 Y=0.555X + 13.148 0.994 7 66.376
4 Y=0.528 X + 1.333 0.968 4 92.085
S5 Y=0.501 X + 13.992 0.985 8 81.814
S6 Y=0.045 X + 16.684 0.993 0 740.355
S7 Y=0.779 X + 26.444 0.979 9 30.227
S8 Y=0.108 X + 21.720 0.986 0 260. 165
S9 Y =0.190 X + 12.697 0.989 1 195.816
S10 Y=0.113 X + 18.266 0.992 9 279.348

2.5.2 ABTS' g wihFmkak

R AR ABTS (7. 0 mmoL/L) ¥ 5 i B R
(2.45 mmol/L) VIR & , 2 I #EG B 12 ~ 16 h,
% ABTS ™ [ thHE R, pHT. 4 BERR S i WO B
Z 734 nm AAESEE R 0.70 + 0.02, AN[FEEETE
JEAA AW 0. 1 mL M ABTS ™ [ i B9k 3. 9
mL, #2755 30 s, =R )W 10 min, 734 nm P A0
WOERE (A,) s A E ABTS ™ [ i B 3. 9 mL

5 HEEAR 0. 1 mL RS 5 HIOERE (A,) (BER 2%
MY 3.9 mL ALK I 1. 0 mL I OE
(A)) o ABTS™ [ i ZERIEBR R A (1) i H
H, DA D R AR AR T BRI AL R i R
RN, A TP RO BR PR B (1Cs, ) , 1G5,
RIFERAE Sy Binm . Z5 R I3 8,10 HLURJ™ B X 2541
YR P ER ABTS™ [ thFERYRE ST, 1E BR BE 0 B0 A9
LU S8 .S10,

R8 MY ABTS' B HEHRFBRRAE
Table 8 The scavenging ability of the sample to ABTS " free radicals

¥ 1 o N
Sa#n:)ule Regr(ifnjjeiialion Conelaliiijstiﬁient(lﬂ 1Cso (pg/mL)
S1 Y=1.771 X + 16.310 0.989 1 19.018
2 Y=0.810 X + 38.864 0.964 7 13.734
S3 Y=3.620 X + 7.088 0.997 0 11.851
4 Y=0.383 X + 39.482 0.972 6 27.412
S5 Y=1.650 X + 26.014 0.969 9 14.530
S6 Y=25.185In( X ) -34.708 0.961 4 28.875
S7 Y=0.442 X + 30.904 0.984 1 43.184
S8 Y=6.202 X + 34.790 0.982 1 2.452
39 Y=0.809 X + 34.026 0.961 6 19.735

S10 Y=21.652 In( X ) -13.255 0.990 6 5.457

2.6 fRSNEMBER SRR

15 96 ALK U A i 2 B9 6 22 v %5 ( pH
6.8) 110 pL, itk sk 10 wl,0. 1 U/mL - %
BB A W 20 pL, 1R 21,37 CHEE 15 min, I A 4
mmol/ L S} -fi JE 8 3 - oo D- MY M %6 26 B ( pNPG) ey

W 20 ;LL,‘JEI',/SJ,37 °C JZ W 15 min, il A 0.2 mol/L
BRFR AN W 80 w405 nm Ab i 5 WG FEAE (A,) o
[r) 3k 0 0 MR 2 (2 i i AR i v ) IO
JE(Ay) 25 R RRZE (22 s W AR bl 0 il i
W) WOGTE (A, FE L S VA (22 v A B
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O WG (A)) MRIETC(2) TR IR (1), KUbUE
Y RE AR AR A O AR bRz il it 26, #0045, 71

o= ] 4 W TR AT 44 E 7, 40 < R 7 58 A At TR A
S2.S3 .54 S8,

TP B ) 5 iR (1Cs, ), 1Cso AR AR A ] 6 ) I'=[1-(A-A;) 7/ (Ay-A,) ] x100% (2)
Sio SEALULER 9,10 LU B X M K HAT —E /Y
RO @M HEEE RN
Table 9  a-Glucosidase inhibition activity of the sample
v o . N
SEE:]p”le Regr?oﬂnjidhualion Conelatiﬁi%ﬁfiem( R) 1Cso (pg/mL)
S1 Y =23.115 InX -152.000 0.9827 6 247.895
S2 Y =26.126 InX - 160.380 0.990 6 3 133.795
S3 Y =16.062 InX - 75.155 0.984 7 2 416.317
S4 Y =8.041 InX - 15.070 0.996 8 3261.687
S5 Y =12.962 InX - 69.790 0.9912 10 317.533
56 Y =18.831 InX - 123.970 0.984 1 10 280. 457
S7 Y =18.381 InX- 120.490 0.982 3 10 667.958
S8 Y =18.494 InX - 90.256 0.991 5 1 966.479
59 Y =25.079 InX - 176.690 0.997 9 8 425.347
S10 Y =15.306 InX - 91.626 0.986 1 10 434.782

2.7 BYXRSWH
2.7.1 KRABESM

H 10 HHt) 57 KRS EUAL (B S 1 1G5, (51
FIBOEER S, 21 A IAG WK F Ty, W AL LAY
AT A — A A B, 55 30 R (8 OCHR BB (WL 3R
10) K €0, 5 156 B2 88 K, 5 1% M 22 a] A R oG 1 e
58 ATEN 21 AMRFAEIE 5 B DPPH  ABTS ™ [ (A&

FD ] oo~ R 26 18 1 il %) AR SC B 2 3K F 0. 731,
WA T By X B 2 3 Ak 2 B B T R 1 P & 44
PRI SAA, | oo 7 26 B Bl 400 1005 7 . Herp 5 DP-
PH [ th 35 bR AR ) G IR /204 3, 5 ABTS®
B SLEBREE ) I fe R & g 4, 5 o1 2 4
TR P S I e i Y A 0 1, g 21 () Bl XU
A) X o AT B A = DGR 34 0. 874,

®10 21 MEHIESEERRK & XEKE

Table 10  Grey correlation between 21 common peaks and activity

I Peak No. DPPH ABTS a-HF M # a-Glucosidase
1 0.825 0.845 0.885
2 0.763 0.810 0.816
3 0.859 0.763 0.802
4 0.818 0.884 0.841
5 0.747 0.814 0.781
6 0.767 0.821 0.832
7 0.790 0.836 0.857
8 0.790 0.838 0.858
9 0.783 0.844 0.855
10 0.795 0.832 0.825
11 0.808 0.791 0. 866
12 0.778 0.754 0.778
13 0.791 0.779 0.847
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%3¢ 10( Continued Tab. 10)

I3 Peak No. DPPH ABTS a-HEHETF#E a-Glucosidase
14 0.838 0.804 0.857
15 0.812 0.788 0.803
16 0.817 0.813 0.835
17 0.854 0.788 0.791
18 0.770 0.847 0.782
19 0.731 0.787 0.746
20 0.756 0.826 0.792
21 0.795 0.762 0.874

2.7.2 REZARRMESH

WU i AH G M A AT DA A 0 0 1w AR Ol AR i
(X)), IC5 fH A EI4K Z-score i fb b BR IS (1 45 R
A (Y) TR A A W 5 R AR R RS A A AT
P Pearson AHXCREL(ULIE 6) . Z5 5 /s Ig 3 0%

ABTS ; 029/0.19/0.11

17 5 DPPH [ i 5635 bR 16 1 42 3% IE A G (P <
0.05) U 1 g4 5 ABTS [ th EIEBRAE T & W35 1E
R (P <0.05), W1 4 0 11 (BT S
o= FA] 2 W TSI A5 4 S S IE A SR (P <0..05)

20.21 |0.26 (0451044 JES2N ()

0481034032

Eo6 21 MEFIESFEENNEERX S

Fig. 6 Bivariate correlation analysis of 21 common peaks area and activity
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