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Establishment of Fingerprint and Spectrum-effect Relationship Study on Anti-oxidantion Activity of
Anemarrhena asphodeloides and Its Different Processed Products

JIA Yuxin', LIU Haifan"*, SI Mingdong', LI Xinrui', SONG Junna', ZHENG Yuguang', MA Donglai"* (1.Hebei
University of TCM/Traditional Chinese Medicine Processing Technology Innovation Center of Hebei Province,
Shijiazhuang 050091, China; 2. Institute of Medicinal Plant Development, Peking Union Medical College of
Chinese Academy of Medical Sciences, Beijing 100193, China; 3. Hebei Higher Education Institute Applied
Technology Research Center on TCM Formula Preparation, Shijiazhuang 050200, China)

ABSTRACT OBIJECTIVE: To establish the fingerprint of ethanol extract and acetone extract from Anemarrhena asphodeloides
and its different processed products, and to investigate the spectrum-effect relationship between the fingerprint and the antioxidant
activity,. METHODS: HPLC method and HPLC-ELSD method were adopted. The determination was performed on Thermo BDS
Hypersil Cis column with mobile phase consisted of acetonitrile-0.2% acetic acid at the flow rate of 1.0 mL/min. The column

temperature was 30 “C, and the detection wavelength was set at 258 nm. The sample size was 10 pL. The determination was
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1.6 mL/min. The sample size was 10 pL. Using mangiferin
and timosaponin B Il as reference, Fingerprint Similarity Eva-
luation System of TCM Chromatogram (2004A edition) was
adopted to draw the fingerprint of ethanol extract and acetone
extract from 20 batches of A. asphodeloidesand its different
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processed products to confirm common peaks. Using scavenging rate of 1, 1-diphenyl-2-trinitrophenylhydrazine (DPPH) radical as
index, antioxidant activities of ethanol extract and acetone extract from 20 batches of A. asphodeloides and its processed products
were investigated. Using scavenging rate of DPPH radical as dependent variable, common peak area as independent variable, PLSR
was used to analyze the spectrum-effect relationship of ethanol extract and acetone extract from A. asphodeloides with
antioxidantion activity. RESULTS: Eight peaks (M1-M8) were identified in the fingerprints of ethanol extracts from 20 batches of
processed A. asphodeloides. Mangiferin (chromatogram peak M7) was identified with similarity of 0.389-1.000; seven comon peaks
(S1-S7) and timosaponin B I (peak S5) were identified in the fingerprint of acetone extract, and the similarity was 0.044-0.999.
DPPH radical scavenging rate of ethanol extract from 20 batches of A. asphodeloides and its processed products was 21.23% -
81.39% , and A. asphodeloides was significantly lower than salt-processed 4. asphodeloides with salt wine-processed 4. asphodeloides
(P<<0.001); and that of acetone extract was 49.73% -83.78% , and A. asphodeloides was significantly higher than stir-baked
A. asphodeloides with salt, wine or fire (P<<0.001). The standardized regression coefficients of peaks M2-M7 in the spectrum of
ethanol extract from A. asphodeloides were all greater than 0, which was positively correlated with antioxidant activity. Only the
variable importance projection (VIP) value of peak M7 was greater than 1, which had an important contribution. The standardized
regression coefficients of peaks S4-S7 in the acetone extract spectrum of A. asphodeloides were greater than 0, and were positively
correlated with antioxidant activity. The order of VIP values was peak S5>S6>S4, and the VIP values were all greater than 1.
CONCLUSIONS: The fingerprint of the different processed products A. asphodeloides and its antioxidant activity spectral effect
relationship were successfully established ; mangiferin (peak M7) may be the main antioxidant substance of ethanol extract from
A. asphodeloides. Timosaponin B Il (peak S5), peak S6 and peak S4 may be the main antioxidant substance in acetone extract
from A. asphodeloides.

KEYWORDS Anemarrhena asphodeloides; Ethanol extract; Acetone extract; Antioxidant acitivity; Spectrum-effect relationship;
Partial least squares regression
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Tab 1 Source information of samples
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Fig 2 Superimposed fingerprint and control finger-
print of ethanol extract from 20 batches of A.
asphodeloides and its processed products
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Tab 2 Similarity evaluation results of fingerprints of ethanol extract from 20 batches of A. asphodeloides and its

processed products

&5zl 72 73 74 75 76 Al 78 79 Z10 Zl1 Z12 Z13 714 Z15 Z16 Z17 Z18 Z19 720
Zl 1000 0762 0998 0780 0972 0718 0932 0919 0653 0956 0900 0641 0564 0714 091 0863 0980 0861  09%  0.643
220762 1000 0797 0999 0889 0995 0944 0953 0988 0915 096 0985 0964  09% 0831 0984 0619 0985 0770  0.985
3 0998 0797 1000 0814 0983 0757 0950 0939 0695 0971 0923 0684 0610 0753 0996 0890 0966 0888 0994  0.685
z4 0780 0999 0814 1000 0902 0993 0952 0961 0982 0926 0973 0979 095 0993 0847 0988 0641 0988 0788  0.979
Z5 0972 0889 0983 0902 1000 0856 0989 0984 0808 0995 0974 079 0737 083 0992 0956 0907 0954 0973  0.800
Z6 0718 0995 0757 0993 0856 1000 0917 0930 0993 0889 0949 0991 0977 0998 0793 0968 0566 0969  0.724  0.992
Z7 0932 0944 0950 0952 0989 0917 1000 0998 0882 0994 0994 0874 0823 0915 0965 098 0842 098 0935 0875
Z8 0919 0953 0939 0961 098 0930 0998 1000 0895 0993 0997 0888 0840 0927 0958 0990 0825 099 0924  0.888
79 0653 0988 0695 0982 0808 0993 0882 0895 1000 0843 0916 1000 0993 0995 0736 0945 0490 0947 0663 1000
Z10 0956 0915 0970 0926 0995 0889 0994 0993 0843 1000 0988 0834 0777 0884 0982 0970 0880 0969 0957  0.835
Zlr 0900 0966 0923 0973 0974 0949 0994 0997 0916 0988 1000 0910 0866 0946 094 0995 079 0995 0904 091
Z12 0641 0985 0684 0979 0799 0991 0874 088 1000 0834 0910 1000 0995 0994 0726 0940 0477 0942 0652 1000
Z13 0564 0964 0610 0956 0737 0977 0823 0840 0993 0777 0866 0995 1000 0980  0.656 0902 0389 0904 0575 0.995
Z14 0714 09% 0753 0993 0853 0998 0915 0927 0995 0884 0946 0994 0980 1000 0789 0968 0560 0968 0720  0.995
Z1s 0991 0831 09% 0847 0992 0793 0965 0958  0.736 0982 0944 0726 065 0789 1000 0916 0948 0913 0991  0.727
z16 0863 0984 0890 0988 0956 0968 098 0990 0945 0971 0995 0940 0902 0968 0916 1000 0746 099 0869  0.940
ZIT 0980 0619 0966  0.641 0907 0566 0842 0825 0490 0880 079 0477 0389 0560 0948 0746 1000 0744 0974 0478
ZI8 0861 0985 0888 0988 0954 0969 098 0990 0947 0969 0995 0942 0904 0968 0913 0999 0744 1000 0867  0.942
Z19  099% 0770 09% 0788 0973 0724 0935 0924 0663 0957 0904 0652 0575 0720 091 089 0974 0867 1000  0.652
720 0643 0985 0685 0979 0800 0992 0875 088 1000 0835 0911 1000 0995 0995 0727 0940 0478 0942 0652 1000
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Fig 4 Superimposed and control fingerprint of ace-
tone extract from 20 batches of A. asphode-
loides and its processed products
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Tab 3 Similarity evaluation results of fingerprint of acetone extract from 20 batches of A. asphodeloides and its

processed products

%5 2 n 1B w1 %6 7 1 1 0zl oz 73 Z4 75 zZle  zIT 718 zI9 70
ZU 1000 0998 0990 0114 0998 0130 0087 0085 0230 099 0057 0197 0137 0146 012 0057 0147 0977 0169 0212
720098 1000 0990 0122 0999 0137 0093 0092 023 0997 0059 0205 0142 0155 0161 0057 0156 0983 0190 026
73090 090 1000 0153 0991 0180 0016 0002 0343 0981 0073 0280 0197 0203 0210 0072 0200 0950 0164 0312
Zé 014 0122 0153 1000 012 0993 0573 0366 0653 009 054 0468 0868 098 098 0541 0420 009 049 072
75 098 0999 091 012 1000 0137 009 0090 0238 0997 0059 0207 0143 0155 0161 0057 0156 0982 0184 0220
76 0130 0137 0180 0993 0137 L00D 0623 0608 0705 0004 0588 0536 0856 0997 099 0586 0469 0098 0460 0757
770087 0093 016 0573 0093 0623 L1000 0995 0240 0072 0993 0598 0042 062 0615 0991 0591 0077 0735 022
78 008 009 0102 0366 009 0608 0995 1000 0187 0071 0990 0567 0119 0606 0598 098 0577 0093 0771 015
790230 0234 034 063 0238 0705 0240 0187 1000 0077 0053 0635 0817 0739 074 0154 0431 0120 0106 0969
710 099 0997 0981  0.09% 0997 004 0072 0070 0177 1000 0045 0056 0108 08 0123 004 0120 0985 0165 0164
ZIL 0057 0039 0073 0543 0059 058 0993 0990 0053 045 1000 0335 0091 0380 050 09%9 0348 0048 0713 0140
7120197 0205 0280 0468 0207 053 0598 0567 0635 0056 0535 1000 0359 0568 0576 0333 0936 0133 0426 0599
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5 000 r/min .0 5 min, BV, FE40-0T LA

FHES 17 nm PAAEINE WOGHE (4,) o 53 17K 2 mL 4k

FEARIR W, 5 DPPH ZWE R A ), [RIVA I RO

(40) o FZK 1 mL# 4 DPPH 2B, SRR SVE IR A&

J& L [ E WO RE (4.) o IR IR P4 THRAE 33K, X

FIE, I N HIAKTHE DPPH H B B2 : DPPH

H HIETEBR R = (4, —4.)/4:x100% , 45 R W3 4.,

F4 20#tE R HBE R 2 EREY IR ER I H

MELEENELER(%)

Tab 4 Antioxidant activity of ethanol extract and ace-

tone extract from 20 batches of A. asphodeloi-

des and its processed products( %)

il MECEE  MERGHERY || B5  REORHERY  EREELY
zl 3650 81257 ||zl 60.89 6351
n 79.09 5883 zn 12 6275
7 69.55 68.31 3 250 9.3
% 6391 61.44 14 7439 63.72
zs 7.5 Bzl 69.00 67.09
26 7699 5934 716 313 6231
7 nn 68.36 zI7 3517 760"
78 3457 6142 18 8139 97
2 7537 80597 || 219 7.4 66.7
z10 8136 6097 ) 340 6192

T RS P R HBE A, P<<0.001 5 15 ] — SFe Y5t rry G B
HOgL, P<<0.001; 5[] — A PR RD FIBE L4, “P<<0.001

Note: vs. salt-processed A. asphodeloides from same source, *P<<
0.001; vs. wine-processed A. asphodeloides from same source, "P<<

0.001; vs. fired A. asphodeloides from same source, “P<<0.001

FH & 4 AT T, 20 260 B B AR 5 2 B E B AN
Pl 32 Sy ¥ B AT 35 % DPPH [ i L0 BE 1. Z R HR I
Yy, Fh BT R RE 1 B T R T PR RE K,
ERHIRE R FEE (35 BR e 134 T AP MR A R 28
PR Z T 220 BT 2 B, A IR DPPH [ H LI BR %y
EAR TR AR (P<<0.001) ;B T E#H EE
TP A SRR R 1 | A A T 1 A R B 5 R R B R
DPPH H 1 SE i B R L 22 R L4 i 2= & L (P>
0.05), PFRELEAIH , A= HIEEAYTE BR DPPH H Fi3ERE T
et s 28 B 2R 7 2250 M kB, AR S0 B: 1% DPPH A Hi S
TR B = TR T EEE KB EE(P<<0.001).
24 IB-KRSH

H2SCHR TR, FFH SIMCA 14.1 514, DL 20 40
Bl S AR ] i 2 TR ECH) PN 1 B2 ) 1) DPPH 3 R
R A R TR B A8 &, R FH PLSR 754y
BT, TR HEAL I R B AR B R (VIP)(E, PF
M R R L ] i 2 T L) R TR T ) 5 b A Ak
AR R .
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FEWE T i M2 ~MT BbR e R BB KT 0,

FEZEG 20204 31 224
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Fig 5 PLSR standardized regression coefficient dia-
gram and VIP contribution diagram of ethanol
extract from A. asphodeloides and its processed
products
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3 Wig
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Fig 6 PLSR standardized regression coefficient dia-
gram and VIP contribution diagram of acetone
extract from A. asphodeloides and its processed
products
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