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Establishment of HPLC fingerprint and effects of antioxidant and
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Abstract: Objective To establish HPLC fingerprint of Aucklandiae Radix, identify the compounds of common peaks and study the
relationship between effects of antioxidant and radioresistance and spectrum of Aucklandiae Radix. Methods Twelve batches of
Aucklandiae Radix from different areas were analyzed by HPLC and the fingerprint was established. LC-MS technique was used to
analyze the structures of common peaks from the fingerprint. The scavenging rate of DPPH was taken as pharmacodynamics
indicator of antioxidant effect and MTT method was used to detect the cell viability of UC-MSC cell as pharmacodynamics indicator
of radioresistance effect. Grey correlation analysis was used to establish the spectrum-effect relationship and figure out the material
basis of antioxidant and radioresistance of Aucklandiae Radix. Results Through the establishment of fingerprint, 12 common peaks
were picked and the similarity of each sample was higher than 0.971. Through literature comparison and LC-MS data analysis, 12
common peak components such as 3,5-O-dicoffeacylquinic acid, scopoletin, costunolide and dehydrocostus were identified. All of 12
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batches had antioxidant ability by the results of scavenging DPPH. According to spectrum-effect relationship, the isomer of

dehydrocostus and the dehydrocostus were related to antioxidant ability. By the results of cell viability, some batches had the

radioresistance ability. According to spectrum-effect relationship, it was found that the substance of radioresistance ability and

induced cytotoxicity might be methyl isocostate, costunolide and dehydrocostus. Conclusion The proposed method offered an

effective and fast way for quality control and estimating the effects of antioxidant and radioresistance of Aucklandiae Radix.

Key words: Aucklandia lappa Decne.; 3,5-O-dicoffeacylquinic acid; scopoletin; costunolide; dehydrocostus; fingerprint; mass

spectrum; antioxidant; radioresistance; spectrum-effect relationship
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Table 1 Information of 12 batches of Aucklandiae Radix
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Fig. 1 HPLC fingerprints of 12 batches of Aucklandiae Radix
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Fig. 2 HPLC control fingerprint of Aucklandiae Radix
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Table 2 Similarity evaluation results of 12 batches of Aucklandiae Radix
hi's S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 Xt B g 20 P

S1 1.000 0.986 0.999 0.994 0.987 0.994 0989 0.971 0.989 0.996 0.998 0.997 0.999
S2 0.986 1.000 0.984 0.994 0.947 0.992 0.995 0.958 0.97 0.995 0.993 0.983 0.991
S3 0.999 0984 1.000 0.995 0988 099 099 0965 0.988 0.996 0.998 0.999 0.998
S4 0.994 0994 0.995 1.000 0.969 1.000 0.999 0.951 0.977 0.999 0.997 0.996 0.997
S5 0.987 0.947 0.988 0.969 1.000 0.971 0.959 0955 0979 097 0977 0.986 0.980
S6 0.994 0992 0.996 1.000 0971 1.000 0.999 0.95 0977 0.998 0.996 0.997 0.997
S7 0989 0995 099 0.999 0959 0.999 1.000 0.946 0.971 0.998 0.994 0.992 0.994
S8 0971 0958 0.965 0.951 0955 0.95 0.946 1.000 0.989 0.962 0.971 0.955 0.971
S9 0.989 0970 0.988 0.977 0.979 0.977 0.971 0.989 1.000 0.982 0.987 0.983 0.989
S10 0996 0995 0996 0999 0970 0.998 0998 0962 0982 1.000 0.999 0.995 0.999
S11 0998 0993 0.998 0.997 0977 0996 0.994 0971 0987 0.999 1.000 0.996 1.000
S12 0997 0983 0.999 0.996 0.986 0.997 0.992 0.955 0.983 0.995 0.996 1.000 0.997

#3 12 #{tAREHMHER HPLC B HIEa B IEmIR
Table 3 Relative peak area of common peaks in HPLC chromatograms of 12 batches of Aucklandiae Radix

o AR U T A
Gl S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 RSD/%
1 0.121  0.168 0.106 0.083 0.056 0.072 0.077 0.323 0221 0.131 0.150 0.077 55.7
2 0.052 0.046 0.034 0.023 0.046 0.016 0.019 0.147 0.064 0.041 0.052 0.020 72.2
3 0.046 0.036 0.028 0.020 0.024 0.011 0.012 0.093 0.059 0.041 0.044 0.015 62.7
4 0.100 0.121 0.063 0.038 0.106 0.031 0.036 0.259 0.103 0.056 0.091 0.039 69.3
5 0.017 0.027 0.019 0.021 0.031 0.020 0.023 0.021 0.022 0.019 0.020 0.015 19.0
6 0.017 0.038 0.041 0.031 0.040 0.037 0.039 0.057 0.035 0.035 0.036 0.032 23.7
7 0.013 0.019 0.022 0.015 0.027 0.020 0.022 0.027 0.014 0.017 0.016 0.015 24.2
8 0.767 1.074 0.753 0913 0.546 0.891 0985 0.757 0.712 0.906 0.850 0.759 16.2
9 (S 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.0
10 0.035 0.026 0.037 0.031 0.037 0.040 0.045 0.196 0.179 0.035 0.033 0.031 94.3
11 0.031 0.024 0.025 0.028 0.022 0.027 0.032 0.024 0.026 0.022 0.025 0.021 12.7
12 0.022 0.013 0.011 0.023 0.012 0.012 0.016 0.018 0.020 0.015 0.016 0.012 24.7

F4 12 MAREHMHRN HPLC B HIEAHEHRERTE
Table 4 Relative retention time of common peaks in HPLC chromatograms of 12 batches of Aucklandiae Radix

AR OR B I ]

i s S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 RSD/%
1 0.407 0.407 0.408 0.408 0.407 0.407 0.408 0.407 0.407 0.407 0.408 0.408 0.063
2 0.567 0.568 0.568 0.568 0.567 0.568 0.568 0.566 0.566 0.568 0.568 0.568 0.128
3 0.577 0.577 0577 0577 0577 0577 0577 0575 0575 0577 0577 0577 0.124
4 0.621 0.621 0.621 0.621 0.621 0.621 0.621 0.619 0.619 0.621 0.621 0.621 0.123
5 0.657 0.657 0.657 0.657 0.658 0.657 0.658 0.657 0.656 0.657 0.657 0.658 0.088
6 0.725 0.726 0.726 0.726 0.725 0.725 0.726 0.726 0.727 0.725 0.726 0.726 0.062
7 0.784 0.784 0.784 0.785 0.784 0.784 0.784 0.784 0.784 0.784 0.785 0.784 0.026
8 0.971 0971 0971 0971 0971 0971 0971 0972 0972 0.971 0.971 0.971 0.012
9 (S 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000
10 1.208 1.208 1.208 1.208 1.208 1.208 1.208 1.205 1.206 1.208 1.208 1.208 0.083
11 1.289 1.289 1.290 1.289 1.289 1.289 1.289 1287 1288 1.290 1.290 1.290 0.061
12 1.314 1314 1314 1314 1313 1314 1313 1312 1312 1314 1314 1.314 0.057
25 IEWEEDEHEIEHLE min, 40%~70% A; 30~65 min, 70%~90% A;

251 WAHEME WshHHAFEE (A) -0.05%F®  65~66 min, 90%~5%A; 66~76 min, 5% A), H
(B), BEEEMEMBE (0~15min, 5%~40%A; 15~30  £%4M4F “2.1.17 .
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Fig. 3 Hierarchical clustering analysis of 12 batches of

Aucklandiae Radix
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Table 5 Identification of characteristic peaks of Aucklandiae Radix

i RSy AR miz O

1 ascleposide E CiwHa::0s 389.216  389.213, 371.177, 227.163, 209.152, 191.142

2 WEARENEEEH S R CisH00s 265.143  265.143,247.132,229.121, 211.111, 183.116

3 35-0-MMHEBERZE TR CasHuO1 517132 517.133, 499.123, 355.102, 337.091, 163.039

4 KHEEAE CwoHgOs  193.049  193.049, 175.111, 147.116, 121.007

5 REARENEEF I CisH1s0, 231137  231.146, 213.126, 185.132, 175.075, 131.085

6 ARFENERECE F 5 i i CisH00s 249.148  249.148, 231.142, 213.126, 203.142, 185.131

7 20-BEEDAFTNBHELFSFHAE  CisHieOs 247.132  247.1393,229.1225,211.111 1, 201.127 0, 183.116 0
8 AERANTE CisH202 233.153  233.166, 215.142, 205.157, 177.090, 161.131

9 LEKRENE CisHis02 231.137  231.148, 213.126, 203.141, 195.116, 185.133, 175.074, 131.085
10 ZEARHRABRE R 5 Rk CisH20, 235.169 235.177,217.158, 199.147, 189.163, 153.090

11 RARERTHE CisH20, 249.184 249184, 231.137, 217.158, 189.163, 161.132

12 Wtk CisHasO  223.205  223.205, 205.194, 165.163, 149.132

BN 8. 6. 6 15 70% ZFEHEE 3 Wk, &k 15h,
HIFFRIR . R PR BORR EIRE N 0.2 g/mL (4E
Z9IREED, TR 70% 1) 28 53 S AR R 2 R IR
0.25.0.50. 1.0. 2.0, 4.0. 6.0. 8.0, 10.0. 12.0 mg/mL.
PR L7 v 4% 12 #bfbi i (S1~S12),
2.6.2 DPPH HHZEEH K% FREL DPPH 1.97
mg, HI 80% LIEEVF I E 2 2 25 mL &, RIS )%
HIREA 0.2 mmol/L 1) DPPH H H2E ¥ -
263 JEMFR  EBCERALXMEA S 20 uL 5 180
uL DPPH 3&RSE G IR — 96 fLtkH, ZE%TR T
% E 30 min, SKHAIBEARAE 517 nm A AR E TR
R (A IR IA R EIE R
TEERE = Ao—As/Ao
As A DPPH [ f 35V 0+ Sk B A B, Ao N E

A (80%Z % 200 L) AfH

X FH GraphPad Prism % {3 47 F 2k 4 [9] 14,
SR ILE 4. 12 MARFZMBEE RN, DPPH
PHERRRWIEIRTT . 520K ETE 1.2 mg/mL B,
12 f{ARF X DPPH [1iE R Z I 5176 B 3N 76% 2
S7 (mmER), BILEMREN 33%2 S2 (=M
YeplE)
2.7 IBESHEREER
271 KRERIUEH| & 1% “2.6.17 T FHl% 7
AR R E A 0.2 g/mL BER . IS 7750
BRERE R EWE N 0.156. 0.312. 0.625. 1.25.
2.5 f1 5 mg/mL. $ZHEULTT k4% S1 Al ST LA
IO -
2.7.2 UC-MSC 4ilfiuffiis7%  UC-MSC ZHljiteH 7 10%
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Fig. 4 Relative scavenging rate of DPPH for 12 batches of
Aucklandiae Radix
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FARIIE TR, dhelRE9% 7d J5, BFLIN 10 uL MTT,
TEREFEFHREE 4 h JGEUH, Frdakssess, &fLm
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[ A {H)
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IONZEARRRE TR, 1555 24 h kAT 4RIE, TE57&E
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B AE, THEAME A

WK 7 P, 18 12 ORE LM, HA1E 7
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s1 150 —
& 100
R
% 50
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O - T T L)
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Fig. 5 UC-MSC cell viability under different
concentrations of S1 and S7
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Fig. 6 UC-MSC cell viability at 20 pg-mL~'concentration of
12 batches of Aucklandiae Radix
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Fig. 7 Cell viability at 4 Gy (A) and 6 Gy (B) radiation for 12 batches of Aucklandiae Radix

6 L2 AKREFHMINEINH ICso
Table 6 1Cso for 12 batches of Aucklandiae Radix

FEfh ICso/(mg ML)

95% & 15 MR &

TRR/(mg mL™)

LBR/(mg mL™)

S1 0.898 0.753 1.109
S2 3.315 2.059 6.956
S3 1.394 1.092 1.925
S4 1.563 1.229 2.160
S5 2.712 1.832 4.869
S6 1.556 1.058 2.731
S7 0.622 0.392 1.225
S8 0.860 0.676 1.180
S9 1.482 1.104 2.210
S10 1.577 1.166 2.387
S11 0.565 0.388 0.925
S12 2.500 1.709 4.358
R7 BHBESHELEEENKEXKE
Table 7 Relevancy between each common peak and

antioxidant effect

WES  RHREE fER | S ORIBUE 4
1 0.7322 7 7 0.798 5 5
2 0.7101 10 8 0.807 4
3 0.695 8 1 9 0.8143
4 0.729 8 8 10 0.686 3 12
5 0.8321 1 0.7847 6
6 0.840 9 4 12 0.728 5 9

RIRBESE RN, AREPUEAMAE R Z R
SFRER ISR, SR A 7 X PR

(RACREALY]
A B R 7 A 4O 1
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IS4
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MAFEEEA P X, Ho 6 5 (RER
i e K, HLRAE 9 T (&

SREWNER, 1M 10 UM 3 SR HT A IE LR
RERFERUN
2.8.2 ARFARLUEE SHUHRSHE R 1K ORI
PL 12 fiLARF X UC-MSC 4ifiiifE 4 Gy #1 6 Gy T

WP ER (A0S 1) AENZHEFES, DL&HL
REFZHF HPLC fi S &I 1 LA Wl T AR He s Oy U
FeBREAT IR L RBR 73 M o

RILSE AR AR 8 s : MREREZ SRR
8) AIKN, - FA oS AL AN [ i i P2 440 Jf R
PRI 3 b, A T R % TR
PRI A BRRE, 11 S CrARFR TR
RO, HOE 8 S ORFIENER. 9 TlE
(REAREAND, HREUWET, 10 SUERFUERENE
A2
2.8.3 AREIROUEE S 24010 B4 AR 2K 6 R Bk 7y
P ShtEsE RSO RO IT 534, LA 12
HEARFLE 20 pg/mL FXF UC-MSC 4 &% (4
W& 1) AENSHE RS, USRS 254 ) HPLC
T S0 I A e U T AR 0 i By B EAT AR
BT SR WA 9. A ILAIEXS 20 pg/mL AR
B 20 0 B A 0 2K CA 0 BE 20 AT 5 A SR SR
SEIHGEBAFEARE. B0, 8 5 ORELNERD.
&8 4Gy 6Gy TEHEFESHBEHEENRKEX
BXEE
Table 8 Relevancy between each common peak and cell
viability of radiation at 4 Gy and 6 Gy

4 Gy 6 Gy

=
S T TR %
1 0.737 10 0.732 10
2 0.757 9 0.736 9
3 0.757 8 0.751 8
4 0.723 11 0.708 11
5 0.845 5 0.824 5
6 0.831 6 0.810 6
7 0.800 7 0.783 7
8 0.882 3 0.878 2
9 0.905 2 0.878 3
10 0.663 12 0.687 12
11 0.912 1 0.895 1
12 0.865 4 0.860 4
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®9 20 pg LT, BEABIESHBES MR REXIKE

Table 9 Relevancy between each common peak and
cytotoxicity at 20 pg/mL concentration

S RBE i | %S CEE HEE

1 0.731 8 7 0.805 7

2 0.714 9 8 0.860 2

3 0.713 10 9 0.876 1

4 0.680 11 10 0.676 12

5 0.816 6 11 0.856 3

6 0.824 4 12 0.817 5
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