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Simultaneous Determination of Main Effective Constituents in
Traditional Chinese Medicine Kudzuvine Root Using
HPLC-DAD Coupled with Second-order Calibration
Based on Alternating Trilinear Decomposition
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(State Key Laboratory of Chemo/Biosensing and Chemometrics, College of Chemistry and Chemical Engineering, Hunan
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Abstract A method for simultaneously quantifying the main effective constituents such as puerarin,
daidzin and daidzein in traditional Chinese medicine kudzuvine root was developed in this paper, by using
high performance liquid chromatography coupled with diode array detection (HPLC-DAD) and second-
order calibration method based on alternating trilinear decomposition (ATLD) algorithm. Profiting from the
application of second-order calibration method, it needs very simple chromatographic conditions. The mo-
bile phase consisted of methanol (53%, @) and water (47%, @), which was pumped at a flow rate of 1.0
mL/min with 20.0 pL injection volume. The column temperature was set at 30 ‘C. The range of scanning
wavelengths were 190~380 nm. The predicted contents of puerarin, daidzin and daidzein in kudzuvine root
samples were (0.465+0.023), (0.553£0.015) and (0.098 £0.005) mg/g, respectively and their spiked re-
coveries were (101.3+3.2)%, (100.4+6.4)% and (100.1 £4.9)%, respectively.
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Scheme 1 Structural formula of puerarin (R=c¢, R'=a),
daidzin (R=Db, R'=d) and daidzein (R=c, R'=d)
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Figure 1 Contrast figure of chromatographic profiles of spiked
sample, actual sample, and calibration sample
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(a) puerarin and daidzin; (b) daidzein
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Table 1 Resolved contents of the main effective constituents in actual samples using ATLD
. Content/(mgeg ')

Sample Actual value of Kudzuvine root/mg

Puerarin Daidzin Daidzein
1* 200.1 0.436 0.563 0.102
2% 200.2 0.489 0.550 0.101
3* 200.0 0.482 0.554 0.093
4* 250.2 0.477 0.574 0.092
5% 250.0 0.482 0.556 0.105
6* 300.2 0.433 0.552 0.096
7* 300.0 0.459 0.525 0.100
Average value 0.465+0.023 0.553+0.015 0.098+0.005

F2 WHT
Table 2 Figures of merit
Figures of Merit Puerarin Daidzin Daidzein
SEN/(mLeng ") 10.50 522 30.70
SEL 0.097 0.104 0.193
LOD/(ugemL ™) 1.910 0.449 0.612
RMSEP/(ugemL ") 0.373 0.362 0.100
R3 ARSI 45 R
Table 3 The results of spiked recovery experiments
. Recovery/%
Sample Actual value of Kudzuvine root/mg
Puerarin Daidzin Daidzein

1# 100.1 99.7 107.7 105.6
24# 100.2 106.6 104.8 108.2
3# 100.3 104.4 97.0 95.2
4# 150.0 98.0 101.2 97.0
S# 150.1 100.8 106.5 98.2
6# 200.3 98.0 90.8 97.1
T# 200.0 100.2 95.1 99.3
Average recovery 101.1£3.2 100.4+6.4 100.1+4.9
t (t-test) 0.897 0.184 0.046
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W HTRE ). A9 80 TIXAOLHE, 1207 AT BN S br ik
FOP AT I R FIOAL B SR, (0 1% % AR AR ] SR (BT R B))
FHAL B B, ] S B R e i e T A Al It il AL 45,
BRI A X B D, T IS R LEARGE . T 5 2,
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