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Abstract: Objective To establish the fingerprint of fresh Rehmannia Radix and multi-index qualitative and quantitative detection
method,to provide scientific basis for comprehensive quality evaluation of fresh Rehmannia Radix. Methods HPLC method was
used to establish fresh Rehmannia Radix fingerprint, content determination method and TLC identification method, and the water

content and chrysanthemum core index were determined. The similarity evaluation system of TCM Chromatographic Fingerprint (2012
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edition) was used to evaluate the corresponding chromatographic similarity. Hierarchical cluster analysis (HCA) and orthogonal Partial
least squares discriminant analysis (OPLS-DA) were performed in conjunction with SIMCA.14.1 software. Results The fingerprints
of each of Iridoid glycoside fraction (IGF) and Phenylethanol glycoside fraction (PGF) of fresh Rehmannia glutinosa contain ten
common peaks . The relative retention time and relative peak area of common peaks were compared with catalpol and verminoside as
reference peaks respectively. The similarity evaluation results of fingerprints were all greater than 0.9 except for a few of samples. The
HCA results showed that cultivated products and wild products were divided into 2 categories. Through OPLS-DA analysis, ten peaks
with VIP value greater than 0.8 were respectively IGF-1, IGF-3 (catalpol), PGF-4 (verbascoside), PGF-1, IGF-6 (ajugol), IGF-9, IGF-
8, PGF-2, IGF-10, IGF-4 (rehmanidin D) peaks, which make great contribution to distinguish the difference between them . A TLC
method for the identification of catalpa and verbascoside in fresh Rehmannia Radix was established. A HPLC-PDA method for the
simultaneous determination of four glycosides in fresh Rehmannia Radix (catalpol, rehmancin D, rehmancin A, leonurin) was
established. A HPLC-PDA method was established for the simultaneous determination of four glycosides in fresh Rehmannia Radix
(catalpol, rehmannioside D, rehmannioside A, ajugol ). The linear relationship of each component was good (» > 0.9990), and the
precision, repeatability and stability were good. The recovery rates ranged from 98.74% to 102.51%, and RSD were all lower than 4%.
Conclusion The construction of HPLC fingerprint and chemical pattern recognition of fresh Rehmannia Radix could distinguish wild
and cultivated products. The established TLC identification method and HPLC-PDA content determination method are simple, fast and
accurate for the qualitative and quantitative analysis of various chemical components in fresh Rehmannia Radix.

Key words: Rehmannia glutinosa Libosch.; fingerprints; HPLC-PDA; TLC; chemical pattern recognition; quality evaluation;

catalpol; rehmancin D; rehmancin A; leonurin
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Fig. 1 Cross section of fresh Rehmannia Radix
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Table 2 Water content and chrysanthemum core index of fresh Rehmannia Radix
eIk IKG3 1% KL CHEE % T IKG3 1% HAEOLIEE %

Cl1 75.39+0.48 3521+6.28 W1 76.01+0.37 33.63£5.60

C2 71.69+0.46 36.04+4.11 w2 72.56+1.40 31.80+8.32

C3 76.81+0.48 31.12+6.12 w3 76.49+0.32 28.67%6.51

C4 75.69+0.97 33.13+3.69 w4 79.821+0.69 27.52+8.76

C5 76.95+0.27 36.40+3.95 W5 76.97+0.51 24.561+4.02

C6 75.924+0.29 37.29+5.27 W6 76.051+0.51 26.341+4.40

C7 77.1740.59 33.691+4.02 w7 77.8301+0.15 28.141+6.84

C8 68.30+2.49 48.54+4.70 W8 53.45+0.95 31.26+10.98
C9 78.22+2.03 4573 +£2.89 W9 55.67+1.01 26.08 +4.04

C10 77.13£2.06 4597+3.78 W10 62.15+0.65 38.76+1.99

Cl11 79.73£0.46 33.84+4.29 Wil 56.90+1.38 31.71£5.63

Cl12 79.0140.31 33.44+4.19 w12 62.52+1.16 31.28+1.70

Cl13 79.2440.28 31.58+2.25 \AK] 69.52+1.92 27.07+5.47

Cl4 73.52+1.18 32.12+5.62 W14 69.771+2.67 32.15+3.49

Cl15 71.4440.54 53.88+2.64 W15 54.03+1.26 35.07+3.66

FEME 75.7540.04 37.87£0.19 FEE 67.98+0.14 30.27£0.13
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Fig. 2 HPLC fingerprint of cultivated and wild products of fresh Rehmannia Radix
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Fig. 3 HPLC chromatogram of IGF of fresh Rehmannia Radix
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Table 3 IGF fingerprint similarity evaluation results of fresh Rehmannia Radix
. HAAE
Cl C2 C3 C4 C5 C6 C7 C8 C9 Cl0 CIl Cl2 Cl13 Cl4 Ci15 R
Cl1 1.000 0.997 0.995 0.991 0.972 0.998 0.988 0.805 0.779 0.834 0.894 0.899 0.874 0.831 0.889 0.961
C2 0.997 1.000 0.995 0.992 0.965 0.996 0.988 0.779 0.760 0.812 0.880 0.882 0.857 0.812 0.872 0.951
C3 0.995 0.995 1.000 0.997 0.981 0.999 0.997 0.825 0.802 0.854 0.919 0918 0.898 0.859 0.911 0.973
Cc4 0.991 0.992 0.997 1.000 0.988 0.996 0.998 0.845 0.831 0.874 0.929 0.929 0.912 0.876 0.922 0.980
Cs 0.972 0.965 0.981 0.988 1.000 0.982 0.991 0.911 0.889 0.931 0.967 0.969 0.958 0.935 0.965 0.997
Co 0.998 0.996 0.999 0.996 0.982 1.000 0.996 0.826 0.799 0.853 0.914 0917 0.895 0.856 0.908 0.972
Cc7 0.988 0.988 0.997 0.998 0.991 0.996 1.000 0.850 0.827 0.876 0.936 0.935 0.918 0.886 0.929 0.982
C8 0.805 0.779 0.825 0.845 0.911 0.826 0.850 1.000 0.982 0.997 0.970 0.975 0.982 0.988 0.978 0.933
C9 0.779 0.760 0.802 0.831 0.889 0.799 0.827 0.982 1.000 0.986 0.945 0.950 0.961 0.963 0.955 0.913
C10 0.834 0.812 0.854 0.874 0.931 0.853 0.876 0.997 0.986 1.000 0.979 0.982 0.988 0.988 0.985 0.951
Cll1  0.894 0.880 0.919 0.929 0.967 0.914 0.936 0.970 0.945 0.979 1.000 0.997 0.997 0.988 0.998 0.981
C12  0.899 0.882 0918 0.929 0.969 0.917 0935 0.975 0.950 0.982 0.997 1.000 0.998 0.987 1.000 0.983
C13 0.874 0.857 0.898 0.912 0.958 0.895 0918 0.982 0.961 0.988 0.997 0.998 1.000 0.994 0.999 0.974
Cl4 0.831 0.812 0.859 0.876 0.935 0.856 0.886 0.988 0.963 0.988 0.988 0.987 0.994 1.000 0.990 0.951
CI5 0.889 0.872 0911 0.922 0.965 0.908 0.929 0.978 0.955 0.985 0.998 1.000 0.999 0.990 1.000 0.980
R 0.961 0.951 0.973 0.980 0.997 0.972 0.982 0.933 0.913 0951 0.981 0.983 0.974 0.951 0.980 1.000
e AR
Wi w2 W3 w4 W5 W6 W7 W8 W9 WI0 WII WI2 W13 W14 WIS R

Wl 1.000 0.998 0.997 0.994 0.993 0.998 0.998 0.940 0.848 0.858 0.848 0.705 0.980 0.968 0.965 0.979
w2 0.998 1.000 0.998 0.995 0.996 0.997 0.998 0.949 0.864 0.873 0.862 0.724 0.979 0.968 0.971 0.984
W3 0.997 0.998 1.000 0.997 0.998 0.999 0.999 0.959 0.874 0.884 0.872 0.736 0.975 0.963 0.979 0.989
w4 0.994 0.995 0.997 1.000 0.996 0.995 0.997 0.962 0.882 0.891 0.881 0.737 0.966 0.957 0.980 0.989
W5 0.993 0.996 0.998 0.996 1.000 0.996 0.995 0.966 0.893 0.902 0.891 0.739 0.974 0.964 0.984 0.994
Woé 0.998 0.997 0.999 0.995 0.996 1.000 0.998 0.955 0.868 0.878 0.867 0.707 0.975 0.963 0.976 0.985
w7 0.998 0.998 0.999 0.997 0.995 0.998 1.000 0.952 0.856 0.867 0.854 0.729 0.974 0.961 0.973 0.982
W8 0.940 0.949 0.959 0.962 0.966 0.955 0.952 1.000 0.953 0.959 0.944 0.746 0.905 0.893 0.996 0.984
w9 0.848 0.864 0.874 0.882 0.893 0.868 0.856 0.953 1.000 0.999 0.998 0.658 0.817 0.813 0.944 0.935
W10 0.858 0.873 0.884 0.891 0.902 0.878 0.867 0.959 0.999 1.000 0.997 0.673 0.828 0.822 0.951 0.942
W11 0.848 0.862 0.872 0.881 0.891 0.867 0.854 0.944 0.998 0.997 1.000 0.631 0.815 0.812 0.938 0.931
W12 0.705 0.724 0.736 0.737 0.739 0.707 0.729 0.746 0.658 0.673 0.631 1.000 0.732 0.708 0.744 0.749
WI13 0980 0.979 0.975 0.966 0.974 0.975 0.974 0.905 0.817 0.828 0.815 0.732 1.000 0.994 0.933 0.959
W14  0.968 0.968 0.963 0.957 0.964 0.963 0.961 0.893 0.813 0.822 0.812 0.708 0.994 1.000 0.922 0.950
W15 0.965 0971 0979 0980 0.984 0.976 0.973 0.996 0.944 0.951 0.938 0.744 0.933 0.922 1.000 0.995
R 0.979 0.984 0.989 0.989 0.994 0.985 0.982 0.984 0.935 0942 0.931 0.749 0.959 0.950 0.995 1.000

P8 B8 IX i A B R o R A

2.2.10 OPLS-DAU“SI 7F HCA &AL, FfRh i 1)
ZIEMER FIIRTE RS EAE F A\ SIMCA 14.1 &
GiiiFi3E4T PLS-DA. OPLS-DA 54> LI 6, #37)
BIEIR, s A s B RN —2K, R—4EKT
AR ZEREVN, AT, AREEKTT SRS
ZRRE, 5 HCA BRIMER—8 K, fFhs
B O AARR A, A SRR A T AR
AN, ] LRSS A I R A LR [ — A KT
FCEF PR S P AR L . R R (130 & FE
&, QPR T X TR Y [1IRE T AREAH, R? O 0.932,

09 0.697, —FEHEIZRT 0.5, ZENT 03, Ut
R RTINS v 5, A R G m E A AN T
DIYE . F245 OPLS-DA BLAI1S 3 22 /Mp B SRR
(variable importance for the projection, VIP) JLK| 6.
ZEREIR, 10 NMEER) IGF-1. IGF-3 (#:E%). PGF-
4 CEEAEHEE) PGF-1. IGF-6 (5 HEETH). IGF-9,
IGF-8. PGF-2. IGF-10. IGF-4 (Miif1F D) Sk
AR ME VIP KT 0.8, VIP {H4) 5] 2.582 3.
1.7362. 1.5213. 1.3800. 1.1029. 1.0174. 0.9879.
0.9440. 0.8656- 0.8381, FH T 6 4~ VIP KT 1,
X IX i b i R ot R A= S AR RO
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Table 4 PGF fingerprint similarity evaluation results of fresh Rehmannia Radix
. HLE
Cl C2 C3 C4 C5 C6 C7 C8 c9 Cl10 CI1 Cl12 C13 Cl4 C15 R
Cl1 1.000 0.997 0.995 0.994 0.991 0989 0.931 0.925 0.902 0.906 0.814 0.837 0.798 0.920 0.748 0.953
C2 0.997 1.000 0.997 0.996 0.982 0.981 0.949 0.903 0.874 0.880 0.783 0.808 0.765 0917 0.744 0.935
C3 0.995 0.997 1.000 0.998 0.979 0.975 0.952 0.895 0.867 0.873 0.769 0.796 0.752 0.915 0.748 0.928
C4 0.994 0.996 0.998 1.000 0.971 0.968 0.959 0.881 0.854 0.857 0.745 0.774 0.729 0.897 0.726 0.915
Cs 0.991 0.982 0.979 0.971 1.000 0.999 0.884 0.961 0.939 0946 0.881 0.900 0.867 0.943 0.777 0.982
C6 0.989 0.981 0.975 0.968 0.999 1.000 0.883 0.960 0.938 0.945 0.884 0.901 0.868 0.944 0.776 0.981
C7 0.931 0.949 0.952 0959 0.884 0.883 1.000 0.725 0.685 0.692 0.567 0.597 0.535 0.856 0.728 0.782
C8 0.925 0.903 0.895 0.881 0.961 0.960 0.725 1.000 0.995 0.998 0.963 0.976 0.964 0.876 0.695 0.995
C9 0.902 0.874 0.867 0.854 0.939 0.938 0.685 0.995 1.000 0.999 0.963 0.975 0.967 0.842 0.657 0.986
CI10 0.906 0.880 0.873 0.857 0.946 0.945 0.692 0.998 0.999 1.000 0.971 0.982 0.973 0.860 0.682 0.990
CIl  0.814 0.783 0.769 0.745 0.881 0.884 0.567 0.963 0.963 0.971 1.000 0.998 0.996 0.839 0.701 0.948
CI12 0.837 0.808 0.796 0.774 0.900 0.901 0.597 0.976 0.975 0.982 0.998 1.000 0.996 0.850 0.704 0.962
CI3  0.798 0.765 0.752 0.729 0.867 0.868 0.535 0.964 0.967 0.973 0.996 0.996 1.000 0.803 0.650 0.942
Cl4 0920 0917 0915 0.897 0.943 0.944 0.856 0.876 0.842 0.860 0.839 0.850 0.803 1.000 0.920 0.910
Cl5 0.748 0.744 0.748 0.726 0.777 0.776 0.728 0.695 0.657 0.682 0.701 0.704 0.650 0.920 1.000 0.738
R 0.953 0.935 0.928 0915 0.982 0.981 0.782 0.995 0.986 0.990 0.948 0.962 0.942 0.910 0.738 1.000
i HHALE
WL W2 W3 W4 W5 W6 W7 W8 W9 WI0O W1l WI12 WI3 WIi4 WIS R

Wi 1.000 0.990 0.999 0.980 0.994 0.990 0.998 0.927 0.918 0.897 0.988 0.877 0.939 0.934 0.952 0.984
w2 0.990 1.000 0.992 0.948 0.996 0.990 0.986 0.967 0.961 0.940 0.999 0.886 0.895 0.884 0.982 0.996
w3 0.999 0.992 1.000 0.975 0.996 0.991 0.999 0.938 0.928 0.909 0.991 0.887 0.937 0.926 0.960 0.988
W4 0.980 0.948 0.975 1.000 0.955 0.945 0.977 0.843 0.829 0.799 0.948 0.799 0.961 0.983 0.878 0.933
W5 0.994 0.996 0.996 0.955 1.000 0.998 0.994 0.959 0.952 0.939 0.994 0.914 0917 0.894 0.978 0.997
W6 0.990 0.990 0.991 0.945 0.998 1.000 0.992 0.957 0.951 0.942 0.987 0.930 0.914 0.881 0.976 0.994
w7 0.998 0.986 0.999 0.977 0.994 0.992 1.000 0.928 0.919 0.903 0.985 0.896 0.943 0.929 0.953 0.985
W8 0.927 0.967 0.938 0.843 0.959 0.957 0.928 1.000 1.000 0.992 0.969 0.913 0.789 0.745 0.997 0.978
W9 0.918 0.961 0.928 0.829 0.952 0.951 0.919 1.000 1.000 0.994 0.963 0911 0.774 0.728 0.995 0.973
WI0 0.897 0.940 0.909 0.799 0.939 0.942 0.903 0.992 0.994 1.000 0.942 0.941 0.756 0.691 0.987 0.961
WI1 0988 0.999 0.991 0.948 0.994 0.987 0.985 0.969 0.963 0.942 1.000 0.885 0.893 0.883 0.983 0.996
W12 0.877 0.886 0.887 0.799 0.914 0.930 0.896 0913 0.911 0.941 0.885 1.000 0.811 0.711 0.926 0.922
WI3 0939 0.895 0.937 0.961 0.917 0914 0.943 0.789 0.774 0.756 0.893 0.811 1.000 0.970 0.828 0.890
W14 0934 0.884 0.926 0.983 0.894 0.881 0.929 0.745 0.728 0.691 0.883 0.711 0.970 1.000 0.788 0.862
W15 0.952 0982 0.960 0.878 0.978 0.976 0.953 0.997 0.995 0.987 0.983 0.926 0.828 0.788 1.000 0.991
R 0.984 0.996 0.988 0.933 0.997 0.994 0.985 0.978 0.973 0.961 0.996 0.922 0.890 0.862 0.991 1.000

2.3 BEMFEZAM TLC £3

30 231 FEEE TLC %5 3 AFRIAS R i b 3 1

25 SRR 1.0 g, BTFIEMERI, MM 20 mL B,

200 | wn o BEFALIE 30 min, JE4, JERE, JEIBGRAEE 2mL,
15 R . IUREREO HE i E & T 2 mL B,

10 HELAMEZ, B 0.5 mg/mL I, 1EXS

5 MR AR HRE R CEaikse, RO IR 2 sl e

g =t e Lo, 2L T s AR G AR b, A=A - R -

OO00000VVVVOOOOZZZZZZS22222222 K (142601 NEIFH, FIF, B, B, WL

5 EthEBEMAMITEMIREE
Fig. 5 Cluster map of cultivated and wild products of fresh

Rehmannia Radix

T BRI, 7E 105 CHNFAZDE f 2 50T .
ki G, SRR OEANAE L, B
HFEBERIPE R . FRIE 7.
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Fig. 6 OPLS-DA plot (A) and VIP score (B) chart of 22 variables of cultivated and wild fresh Rehmannia Radix
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A-RRE G O R B-EFAE S AR RFFEE; 1~ 1580 RS
A-chromatogram of cultivated products; B-chromatogram of Wild

products; R-catalpol; 1—15- samples of fresh Rehmannia Radix.

E7 ShEpiEFEE TCL BiEE
Fig. 7 TCL chromatogram of catalpol in fresh Rehmannia
Radix

SERAIL, e TLC S iR M Uk, BT sSi5 T,
REAEEH, AT F 6 3 b Re e 0 sE e 5

232 BEACHE TLC %5 2 BIEUAS R R Y5
T AR 1 g, 0 80%HEE 50 mL, 7 kb3
30min, B, JEG4, JEI, JEMRET, BRENK S
mL AR, FKEMEIE T BRI 4 K, &
K10 mL, HFFIETERW, 25T, FREMHE 2
mL AR, VENHHR IR . 5 BB S AERE 0 R
G AR A 1 mg/mL VR, A bt R TR
R 2 (iR e, WO R R AR 2 uls X
FRAMR 1wl 23 ) s T R — SRR e s |, DAY
1% 2. He-HEE-F R (14 010 2) RETFH, BIF, B
H, BT, L 1% =& LA, BT, B4R

AMT (365 nm) FEGAL. B GREd, 7E 5% R
m C VA S KA B SR IR [E] B 5 e B . 4501
LI 8

123 45 6 7 R89 101112131415

ARE AR B-B/E R IR & R-BETERET: 1~15-E¢
T
A-chromatogram of cultivated products; B-chromatogram of Wild

products; R-verbascoside; 1—15-samples of fresh Rehmannia Radix.

B8 AP ERLIEE TCL BIikE
Fig. 8 TCL chromatogram of verbascoside in fresh

Rehmannia Radix

A TLC S5 51 K (hEZjY kb T
Bk, DAURBL G B i G 2R, Rafibs
“MEL 1% =AM OB KB “0.1%1 2,2-
TR R TR QBRI R R Y, BRI E
A, YA, BREMIE. SEATI, SRO5IR TR
B B ASEREE e M, R, PR, Rk
BERTERT, RE(EEH, PTHTEE 3 B EEERE
17 M4
2.4 HPLC-PDA S=2METEEMN

VR ZE R IR 7T A B S A Ik 2 b e
. WIS D, HEEF A A2 REETFIX 4 RS o
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i mii, iRl “2.2.107 L5 R, Rz, H
TH D BEELE IS AR A VIP KT 0.8,
M A 1) VIP S, A E A HAwYME
F» FERT AR a0/ SRR G 28 2 i S e ThRE ), &
B Th R 2 —,  WROE S S B o 4% T VA
IR 4 TR VR TR PR LD -

240 (Mg A “22.17 WAL, K
WK 210 203 nmo BB BREIL R REVE TH BRI
T 4000, %KL 9.

2.4.2 O MEIERIGHIE A RS BRI . M
FH D, HIBEE A SBFREEER, I EE S
& 470, 49.4. 131.56. 175.8 pg/mL IR & X
mmvA, B,

2.4.3 ARSI HE]E 2 AN [E] S Y i
FEah 60 CAGIR T, Fes, L 1.0g, FEEME,
BT HEHTE S, KFEIMA 25%H B 50 mL, K
SEFRE, WAL 40 min, A, FIRIRE R,
F 25% W EEANERCR T &, B8, vl RS
W 0.22 um FLIEREIERL, RIS

0 2 4 6 8§ 10 12 14 16 18 20
t/min

1-AEEE; 2-HUBEH D; 3-MbiEiF A; 4-25BERH
1-catalpol; 2-rehmanosine D; 3-rehmanosine A; 4-ajugol.
9 RAXES (A) MEEEMSR (B) HPLC
Fig. 9 HPLC chromatogram of mixed control (A) and
fresh Rehmannia Radix (B)

244 LVEXRZRFZEHE B “2427 DUR &S
TiC 7% 22 410 VR 5 o) MR VA VR, T B AR RE Ol R A I
0.047. 0.094. 0.188. 0.282. 0.376 mg/mL; Hi#{tF
D4.94. 9.88. 19.76. 29.64. 39.52 pg/mL; Hb3EHF
A1316. 2.631. 5.262. 7.894. 10.525 pg/mL; 2Zif}
FAF 17.58. 35.16. 70.32. 105.48. 140.64 pg/mL.
2 “24.17 DUN OIS FAF SRR 10 uL, E %48
PRECIT I TR AR o R PITASIEETRIAR (YD) 5 255 B R B
HIRE (O FATLMERE, FEIETE. LR
AT E, RN Y=3.00X10° X+5.23 X

103, ¥=0.9999, 0.047~0.376 mg/mL; H#E+H D Ky
Y=6.69X 105 X+ 6.46 X103, r=0.999 8, 4.94~
39.52 pg/mL; T A N Y=7.48X10° X+6.46 X
103, r=0.999 8, 1.316~10.525 pg/mL; #iRFHE
HY=5.77X105X+237X 103, r=0.9996, 17.58~
140.64 pg/mL.
245 MRS HUE SR ARSI C3
T, $%92.4.27 BT 7S A, fE92.4.17
TR (i 46 PRI S RE 6 VK, 10 3% e RO (i 1K
THE S R EA AR, AERE. HiBT D, B
A a BT RSD 7305104 0.1% 0.3%. 0.6%-
0.2%, RUMXIHGHE BRI
2.4.6 FaEMEHEE B C3 SEEHE N NIER,
% “2.437 WU TG &R, 7 “24.17
TSR, 2000 04 24 4. 8. 12, 24h i
W5, e ISR, THE & IR A3 T
B FERE. Hb3EHF DL HWEEH AL 2 BERCEF ) RSD
IHIN 0.3% 0.4%- 0.7%- 0.2%, IR ER
24 h W E M RIF.
247 EBEEMWFEL PATHL C3 SHEMITFM 6
B, % “2.4.37 TUR 735 A R R TR, 7R
“2.4.17 WU RES A, 0 mRRA B, %
F R AR, Al E S R R, R
B2, HBEEF DL BT AL 2 REELE I RSD 405N
2.0%- 1.1%- 1.3%- 1.6%, RFARTIEELIH R,
2.4.8 SOFEEICERRES  SPATREERREL C7 SfihHe
FEMTIEM AR 6 1, EMASTEL 11 RHEMA
TRV, A IFE ISR S, 4% “2.4.17 TR
T SR A R 5 B0 o B B VAL RIS A RSD {E
SRR, M DL HETE AL SRR
IR 5A 99.84%. 98.74%. 102.51%. 99.93%,
RSD B354 1.95%. 1.46%- 1.94%. 1.51%.
249 HGEIME B 2417 g ENE S
FE Ak 2 B VT AR AR OB, TF R ot A A I
A D, HIEH A SRETNRES> B 4
R 5. ST, SR 258 30 MESH 4
Rl & BAEEEAME T 1.0%. HEH D MET
0.10%- H1BEH A AMET 0.02%. 3 RFEFH KT
0.12%.
3 it
3.1 HPLC £&#%i#ik

KR ZFAA R B 1 €35 A Hypersil
GOLD (250 mmX4.6mm, 5um). AgilentZORBAX
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5 HE 4RI EENES
Table 5 Results of content determination of four

components of fresh Rehmannia Radix
FEagi's FEBE/% HIETD/% HETTA/% a6 BERET/%

Cl1 3.23 0.283 0.024 0.416
C2 4.80 0.344 0.052 0.378
C3 3.36 0.270 0.056 0.415
C4 3.09 0.292 0.073 0.424
(O8] 3.68 0.362 0.064 0.413
C6 3.89 0.330 0.062 0.450
C7 2.84 0.290 0.058 0.445
C8 3.42 0.214 0.080 0.127
C9 4.16 0.246 0.105 0.178
C10 3.56 0.225 0.103 0.152
Cl1 3.19 0.159 0.056 0.346
CI2 3.45 0.134 0.026 0.352
C13 3.44 0.160 0.035 0.346
Cl4 3.55 0.279 0.054 0.386
Cl15 3.33 0.141 0.029 0.355
Wi 3.61 0.164 0.094 0.276
w2 3.75 0.162 0.143 0.356
w3 3.15 0.154 0.076 0.292
W4 3.54 0.161 0.107 0.341
W5 3.14 0.219 0.089 0.313
W6 3.36 0.169 0.070 0.223
w7 3.79 0.175 0.103 0.319
W8 3.48 0.204 0.076 0.234
W9 3.32 0.198 0.074 0.279
W10 2.96 0.173 0.065 0.252
Wil 3.64 0.181 0.074 0.256
Wi12 1.13 0.113 0.020 0.728
Wi13 2.93 0.242 0.032 0.395
W14 3.25 0.297 0.046 0.385
W15 3.19 0.172 0.067 0.249

SB-Aq (250 mmX4.6 mm, 5 um). SB Ciz (250
mmX4.6mm, 5pum). InfinityLab Poroshell 120 SB-
Cis (150 mmX4.6 mm, 2.7 um) #E475%2, PIAHE
TS EE =K L B EE-0. 1% R 2 -7K L 2. 15-0.1%
T 8 LLAS [7] b6 45 3 Wt o e, B 4 1 78 Agilent
InfinityLab Poroshell 120 SB-Cig (150 mm X 4.6 mm,
2.7 um) EiFE, PLZE-0.1%B R A EAH, 0~10
min, 3%~10%ZE; 10~22min, 10%~30% i
22~27min, 30%~70%Z.E; 27~30min, 70%~
3%, BEFE TR . AR 40 C o ARFRIA & 1 mL/min.
Fride e v R IEOR O R, R BE AR SR, 30 min AT LA
15 B E A A 60 min (1) LGSR, 1544 I ] PR AR
WAFER . HH T PRIRTERS £ I o) 2 AR i R
PA G -0. 1% 5 BR i s AH B 1 FH B AE A6 B2 3 it
I3 BRI R LR RS, TEIE 8 B B 2R T 5 LA 1
IR RIT

FERE . HEEEF DL A RIS BB SR Bk s 1
KR 5 AR N, B TR B BAE e
R Rk DR B 22, 27 (hE 2580
2020 Fh BT R A, FEFR SR LA

e R A e K Y 0~5 min, 210 nm;
5~20min, 203 nm. K LEEF I CLEEICHEE 1
KIBWCHEAS 330 nm A R K i 7 AR S g 13 17,
32 EWENLEESL

DA LRI, FERETTIESENN L, (R0
i, ORI R e niEE M RETFIIR 2= E2.
WEGHEE 2. AGEN R 8 Azt & 1K
P REINR ZE T 2 RCRIS2Y; AT REIE 4] NF-«xB i@
%, WEE A R A -2 (nuclear factor erythroid 2-
related factor 2, Nrf2) BHEEEE/N S22,
SGIRNRTE NI S KAL) v 2 YU YR L
TP PRV . FERE AN ESAEE e B —
JE e RSB 4G TE e FHRY . BEFRER, B e
A Re e MBI Va b PRI AR B AL IR I 2 8 oL A
ok g HAHE 4L 7= ) Cadvanced glycation end products,
AGEs) AR FHA R 2520, DURERE NARER A
k2 (iridoid glycosides, 1G) FIULBEIEHH N
REEMZE LEEEZE (phenylethanol glycoside, PG) 7&
) 2 KRR FEEMEy, HAL A5 22 R K 7
BRI E AR, FER— ik B b e DR
B, N T IRIE SRR A 805 5 LR IR 2 TR,
B AR R T, S HRBAT R 24 S S 000 (1B
T7LL 25% FEEFD 80% FH B A S5 43 S HR B - 4 ST
FAEX 2 BRI R RSB, 256 i 52
PEAL LR 250 i 203 18,
33 SR

OPLS 5l o3 Hridid 5l N IEAC IS A%, 308 1
PLS 7EAFREHRIN RIRE /7, 8RR TG 25t il il
AR HC A 7 A B R OG0 I AR A R, R B gk
ANAHIAT BHIEZIE, AT B S () R P A ]
HERAPER, HCA F1 OPLS-DA 45 R BIR, #bs Al
BFAE AN 2 2%, Hod VIP KT 0.8 1 10 /i
539 1GF-1+ IGF-3 (FEEE) . PGF-4 (BEAEHEED.
PGF-1. IGF-6 (#it}% ), IGF-9. IGF-8. PGF-2.,
IGF-10. IGF-4 G351 D), HAHi 6 MNEirié VIP
ERT 1, PRSI F e b e e i ot AT 2R 5 1)
ZE S VETTRRECR s FaSU EIVE PRA AN B Bl e 25 SR T
W, BEAEHEE R & B A i TARES, Rl
TERENETEAN, ERMEEE; KM E
OIRHGREE KT A, ERMEAEE. T,
M 1 8RR N R N R, AR R
FEEE S, AR AR S B R A T . H
TN TR R o2 FEM R — 4, KT
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NEIR T ) B AR 5 2 A KT Ll ()5 BT, A2 A,

AR S, BT 2RISR R A K (A

R, W] RE S B B AR bR o 2 e ) E

JRA o X —AR Al 2 B R AR A U IS A it — P

Tt
PR A R 2 VYRR 2

—, WRIEMEHIIERA R e AR, 2

i, RIS, A “—IE=M" 2%

WATHR (P EZGd) K g ” 0 AT A

FESCE T BB IR, et ik = 2 5 e YR AR,

ARSI ST [R]ISIN E 22 A A Tk il SRS Rl g )

wmIE T, R WEMf. S e 5 PR AN

EEAEEE ) TLC 5@ MR n 777k, Horh B et

TLC %51 R FH 1 5 €0 77 V2200 24 U7 VRS TRE Jin a8

PRAE . i b B R A A 22 A3 R D A2 R ABOR,

PERIHZE . DhRE VR A HER EANFE, B 3

FBISEL -

FBAR FAHEHEFARGEAZFTR
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