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Determination Method of Puerarin and Daidzin from Puerariae Radix by
Reversed-Phase HPLC with Pulsed Amperometric Detection
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ABSTRACT

Objectives : This study presents a reversed-phase high—-performance liquid chromatography- pulsed
amperometric detection (RP-HPLC-PAD) method for the determination of puerarin and daidzin in
Puerariae Radix extract and Chinese medicinal preparations.

Methods : Chromatographic separation was performed using a 10% acetonitrile with a  reversed—phase
column (Unison UK-C18, 100 mmx2.0 mm LD., 3 um). The analyses were detected by pulsed
amperometric detector (PAD) in alkaline conditions by combining with post-column NaOH solution.
Geniposide was used as an internal standard.

Results : The limit of detection (S/N = 3) and the limit of quantification (S/N = 10) were 0.025 ng,
0.075 ng for puerarin, and 0.05 ng, 0.15 ng for daidzin, respectively. The intra- and inter—-day
precisions (RSDs) were less than 6.5% and average recoveries of puerarin were 99.7-101.3% and those
of daidzin were 101.0-102.8%.

Conclusions : According to above results, we developed a determination method for puerarin and daidzin
in Puerariae Radix with high sensitivity and selectivitely.

Key words : Reversed-phase high-performance liquid chromatography; Pulsed amperometric detection,
Puerariae Radix, Puerarin, Daidzin, Chinese medicinal preparations
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Fig. 1. Chemical structures of puerarin and daidzin
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Table 1. Compositions of Prescription Including Puerariae Radix

Gal-geun-tang

Galgeun-huanggeum-huanglian-tang

. Weights . . Weights

Crude Drugs @ Crude Drugs )
Puerariae Radix 09 Puerariae Radix 16
Cinnamomi Ramulus 0.6 Coptidis Rhizoma 06
Ephedrae Herba 06 Scutellariae Radix 04
Paeoniae Radix 0.6 Glycyrrhizae Radix 04
Glycyrrizae Radix 0.6
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Fig. 2. Schematic diagram of reversed-phase HPLC-PAD
system
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Table 2. The HPLC Conditions for Analysis of Puerarin and Daidzin

System Nanospace SI-2 series pump, oven (Shiseido, Japan)
ICS-3000 series Dionex (Sunnyvale, CA)
Column UK-C18 GOLD (100 mmx2.0 mm LD,

3 um, Imtakt Co., Japan)
Pre-column eluent : 10% ACN
Post-column eluent : 200 mM NaOH

Mobile Phase

Flow rate Pre-column eluent : 0.2 mL/min
Post-column eluent : 0.8 mL/min

Temperature 30°C

Injection volumn 10 pL

Detection Pulsed amperometric detector

Potential waveform El = -02 V; E2 = 0 V; E3 = +022 V;
EA=0V,E5=-2V; E6=+06V.

]
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Fig. 3. RP-HPLC-PAD chromatogram of standard
Peak 1: puerarin, Peak 2 daidzin, L.S.: geniposide.

Wt — Vol. 23, No. 4, 2008

7.0
50 “ w=0.0484x-0.0078

R*=0.9309
50 A

4.0
g0
2.0 -l
10 A
00 -+

0 10 20 30 40 50 60

puerarin

7.0

&0 ¥=0.0680x-0.0515

R*=0.0098

50 -

40 -

30 -

20 A

P

0.0

0 10 20 30 40 50 50

daidzin

Fig. 4. Calibration curve of puerarin and daidzin

Table 3. Investigated Linear Range, Linear Equation, Corellation Coefficient, Limits of Detection (LOD) and Limits of

Quantitation (LOQ) for Puerarin and Daidzin.

Analyte Linear range Linear equation r PAD W
LOD(ng) LOQ(ng) LOD(ng) LOQ(ng)

Puerarin 0.025-50 y=0.0484x-0.0078 0.9999 0.025 007 0.0621 0.2070

Daidzin 0.050-50 y=0.0680x-0.0515 0.9999 0.050 0.150 0.0558 0.1860
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Fig. 5. RP-HPLC-PAD chromatogram of puerariae radix
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(A), Gal-geun-tang (B), and Galgeun-huanggeum-huanglian-tang (C). Peak 1: puerarin, Peak 2: daidzin, LS. geniposide.

Table 4. Intra— and inter-day Validations for Determination of Puerarin and Daidzin in Puerariae Radix (PR),
(GGT), and Galgeun-huanggeum-huanglian-tang (GHHT)

Gal-geun-tang

(n=3)
Puerarin Daidzin
Intra-day precision Inter-day precision Intra-day precision Inter-day precision
Contents (mg/g) RSD Contents (mg/g)  RSD Contents (mg/g) RSD Contents (mg/g)  RSD
PR 15.76+0.48 30 1559+0.23 15 1.58+0.02 14 1.55+0.04 2.8
GGT 2.96+0.19 6.5 3.03+0.11 38 0.38£0.01 14 0.40+0.20 49
GHHT 7.380.36 49 7.48+0.22 2.9 0.94£0.05 6.1 0.94+0.01 0.2

Table 5. Recovery Test of Puerariae Radix (PR), Gal-geun-tang (GGT), and Galgeun-huanggeum-huanglian-tang (GHHT)

(n=3)
Puerarin Daidzin
Added (ng) Recovery (%) Mean (%) RSD (%) Recovery (%) Mean (%) RSD (%)
50 101.68+2.36 102.95¢2.99
PR 100 102.97+4.09 101.3 18 101.46+0.64 102.8 13
250 99.38+0.87 104.02+0.85
50 99.34%1.17 102.06+0.86
GGT 100 101.33£1.25 100.0 1.1 99.93+1.06 101.0 15
250 99.41+0.56 99.55+0.59
50 99.42+2.07 99.58+1.10
GHHT 100 99.58+1.63 99.7 0.3 102.57+3.94 101.9 2.0
250 99.96+0.17 10347+1.69
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