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Abstract This study was performed to establish an analytical
method for the standardization of Angelicae Dahuricae Radix as
a functional ingredient. We established six compounds including
oxypeucedanin hydrate (1), byakangelcol (2), oxypeucedanin (3),
imperatorin (4), phellopterin (5) and isoimperatorin (6) as marker
compounds of Angelicae Dahuricae Radix. An analytical method
using Ultra Performance Liquid Chromatography (UPLC) was
established and validated for marker compounds of Angelicae
Dahuricae Radix. The specificity was confirmed by the
chromatogram from UPLC and the value of -coefficient
determination was also higher than 0.999, indicating high
linearity. The relative standard deviation (RSD) and recovery of
marker compounds were less than 5% and in the range of 90-
110%, respectively, which means that this method has high
accuracy and precision. Therefore, this analytical method could be
used as basic data for the development of functional ingredients
for health functional food of Angelicae Dahuricae Radix.
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Fig. 2 UPLC chromatograms of (A) AFN0O2009, (B) ANDA2009, (C) commercial Angelicae Dahuricae (NIHHS200301) and (D) marker compounds
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Fig. 1 Chemical structures of marker compounds from Angelicae Dahuricae Radix
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Table 1 The regression data, LOD and LOQ for marker compounds for Angelicae Dahuricae Radix by UPLC analysis

Compounds Calibration curves Coefficient Determination ~Concentration range LOD" LOQ?

() (ng/uL) (ng/uL) (ng/uL)
Oxypeucedanin y=25557x-14829 0.9998 0.39~100 0.66 1.98
Imperatorin y=50526x+20044 0.9998 0.0975~100 0.15 0.60
Isoimperatorin y=32512x-7736.8 0.9999 0.195~100 0.28 0.93
Oxypeucedanin hydrate y=48057x-19249 0.9997 0.0975~100 0.37 1.30
Byakangelicol y=20758x-7793.2 0.9999 0.195~100 0.85 2.56
Phellopterin y=21025x-1400.2 0.9993 0.195~100 0.38 1.16

YLOD; Limit of detection, ?LOQ; Limit of quantification
Table 2 Accuracy and precision data of marker compounds of Angelicae Dahuricae Radix by UPLC analysis
. Intra-day precision (n=5) Inter-day precision (n=5)
Compounds Spiked conc. D) 2) 3)
p (ng/uL) Measured RSD Accuracy Measured RSD Accuracy

(ng/pL) (%) (%) (ng/pL) (%) (%)

10 10.71£0.09 0.82 107.11 10.17+£0.28 2.83 101.65

Oxypeucedanin 25 26.09+0.20 0.75 104.37 27.03+0.18 0.67 108.12
50 51.224+0.29 0.57 102.44 53.01+0.15 0.29 106.01

6.25 6.99+0.04 0.62 111.82 6.89+0.07 0.94 110.26

Imperatorin 12.5 13.37+0.12 0.90 106.93 13.42+0.26 2.10 107.36

25 26.00+0.24 0.91 103.99 26.92+0.18 0.67 107.66

5 5.39+0.04 0.67 107.82 5.58+0.04 0.70 111.63

Isoimperatorin 10 10.37+0.09 0.86 103.70 10.75+0.09 0.79 107.48

25 25.94+0.25 0.96 103.75 26.43+0.13 0.50 105.73

3.125 3.38+0.03 0.95 108.07 3.44+0.03 0.83 110.12

Oxypeucedanin hydrate 6.25 6.71+0.06 0.82 103.32 6.82+0.15 2.24 109.11

12.5 12.91+0.05 0.42 103.26 13.95+0.27 1.95 111.59

12.5 13.15+0.10 0.75 105.21 12.29+0.05 0.41 98.29

Byakangelicol 25 25.92+0.23 0.90 103.69 25.01+0.19 0.77 100.02
50 51.25+0.79 1.54 102.51 49.50+1.85 3.73 98.99

6.25 6.87+0.09 1.27 109.91 6.31+0.04 0.69 100.98

Phellopterin 12.5 13.57+0.19 1.43 108.53 12.29+0.37 3.00 98.28
25 26.82+0.35 1.31 107.29 24.27+0.67 2.83 97.10

DAIl values are means + SD, ?RSD; Relative standard devitation, > Accuracy (%)=(Measured value/Spiked value)x 100
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