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Abstract

A method for HPLC Fingerprint of acid hydrolysate of ethanolic extract of Radix Achyrantes bidentatae was developed and

validated.
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Introduction

The chromatographic pattern of the chemical components in the acid hydrolysate of an ethanolic extract of Radix

Achyrantes bidentatae (RAB) was determined by HPLC/DAD. Oleanolic acid (OA) (Figure 1) was used as the reference

compound for method validation. Method used for the determination of OA from RAB was used for the method of fingerprint of

acid hydrolysates of ethanolic extract of RAB because the method of extraction was optimized and acid hydrolysis was

completed for extraction of OA. Change of extraction method will affect extraction efficiency of OA. Increase the temperature or

acid concentration in acid hydrolysis will degradate OA and decrease temperature or acid concentration of acid hydrolysis will

lead to incomplete hydrolysis. Increasing the time of acid hydrolysis from 22 hours to 28 hours had comparable HPLC profiles

(Figure 2.65) meaning the acid hydrolysis for other components in RAB were completed.

Figure 1 Structural formula of OA

Experiment

Extraction procedures of HPLC fingerprint of acid hydrolysates of ethanolic extract of RAB were shown in figure 2. By trial

and error, an HPLC condition (Table 1) HPLC profiles suitable for further validation.
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Figure 2 Flow chart shows the extraction procedures for HPLC fingerprint of acid hydrolysates of ethanolic extract

of RAB.

Table 1 HPLC conditions for fingerprint of acid hydrolysates of ethanolic extract of RAB

Factors of HPLC Conditions

Instrument Agilent 1100 series

Column C18 HPLC column, Waters Nova-pak, 3.9 x 300mm, 4 µm or equivalent

Mobile phase Water (A)

Acetonitrile (B)

Injection volume 10 µL

Detector DAD

Detector wavelength 208 nm

Flow rate 1.0 mL/min

Gradient of mobile phase Time (minute) % A % B Flow rate (mL/minute)

0 95 5 1.0

60 0 100 1.0

Radix Achyranthis Bidentatae

+ 70 % EtOH

Sonication for 30 min. 3 times

Filtration

Collect 10 mL of clear solution

+ 1 mL HCl

Incubation at 75 oC for 22 hrs

Rotary evaporation to dryness

HPLC analysis

Powdered

+ MeOH

Combine filtrate into 50 mL V-flask

Extraction

Dilution

Acid

hydrolysis
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- Reagents

MeOH, ACCN and 6 N HCl were HPLC grade; Water was distilled and deionized, or equivalent; EtOH was AR-grade;

Ethanol stock solution, 70% ethanol: Seven hundreds mL of ethanol was added into 300 mL of water. One thousand mg/L OA

stock standard solution; About 4.0 mg of OA was accurately weighed and dissolved in 4 mL of methanol; Eight hundreds mg/L

OA standard solution: Eight hundreds µL of 1000 mg/L OA stock standard solution was mixed with 200 µL of methanol.

- Apparatus

HPLC system equipped with a DAD or UV detector with LC pumps capable of gradient flow rate up to 1.0 mL/min with

two solvent inlets, injector with a 10-µL sample loop, DAD or UV detector with detection wavelength of 208 nm, C18 HPLC

column, 3.9 x 300 mm, 4 µm or equivalent; Regenerated cellulose syringe filter, 4 mm x 0.45 µm; Syringe, 1 mL, 20 mL;

Centrifugal tube, 50 mL; Analytical balance, readable to 0.1 mg; Centrifuge, with nominal speed of ca. 12000 rpm or other speed

where necessary, Blender or mill; Sieve, No. 2 conforming to Pharmacopoeia of the People’s Republic of China 2005, Volume 1

or equivalent; Autopipettes, 0.2 mL, 1 mL and 5 mL; Measuring cylinder, 50mL; Water bath, 75 oC and 85 oC, shaking at 40 rpm.

- Procedure

Sampling

Sample was powdered before analysis. Powder was passed through a No. 2 sieve.

Extraction

About 0.2 g of sample was accurately weighed into a 50-mL centrifugal tube. Fourty mL of 70% ethanol was pipetted into

the tube and total weight of the tube and the mixture was recorded. The centrifugal tube was placed into 85 oC water bath and

shaken for 1 hour. The mixture was allowed to cool to room temperature. The weight was accurately recorded again. Seventy %

of ethanol was accurately pipetted to compensate the weight loss, if any. The tube was mixed and centrifuged at ca. 12000 rpm

(or other speed where necessary) for 10 minutes. Ten mL of clear solution was pipetted in a 50-mL centrifugal tube. One mL of 6

N HCl was pipetted into the mixture. The tube was mixed and placed into a 75 oC water bath and shaken for 22 hours. The

mixture was allowed to cool to room temperature.The solution was transferred into a 50-mL round bottomed flask.The residue

liquid was rinsed into the round bottomed flask by 5 mL of 70 % ethanol for 3 times The solvent was evaporated to dryness using

a rotary evaporator. The residue was dissolved in 2 mL of methanol. The solution was filtered with regenerated cellulose filter

membrane. The filtrate was ready for HPLC analysis. The extraction steps were repeated for a method blank, a sample duplicate

and a spiked sample (0.1 g sample + 1.5 mg OA or any amount of standards deemed appropriate).

HPLC/DAD Analysis

The test solution obtained in extraction steps was transfered to LC vials for HPLC/DAD analysis. HPLC system was setup

according to the manufacturer’s manual. Recommended chromatographic conditions were tabulated (Table 2.27). The entire

system was equilibrated for 20 – 30 minutes. HPLC analysis was performed for a method blank, standard solution, sample,

sample duplicate and spiked sample solutions by measuring the retention time and peak area of different components.

Method validation

This method was validated for the determination of HPLC/UV profile of RAB using 6 batches of samples from different

origins and by spiking sample of RAB with OA.

- System Suitability Test

HPLC fingerprint of acid hydrolysate of ethanolic extract of RAB from six different origins were demonstrated (Figure 3).
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Figure 3 HPLC Fingerprint of acid hydrolysates of ethanolic extract of RAB with OA (Peak 7) as marker from 6

different origins.

RT, Wh/2, R, N and TF of OA were calculated. R of the two closest characterization peaks in sample chromatogram ≥ 1.0, N 

of OA ≥ 200000 and TF of OA from sample was within 0.95 and 1.10.  

- Reproducibility of PA and RT

Five replicates of HPLC fingerprint of acid hydrolysates of ethanolic extraction of RAB were performed. PA and RT of OA

were analyzed. RSD of reproducibility of PA of OA < 5 % and RSD of reproducibility of PA of OA < 2 % in which they were

meeting with the validation requirement.

- Identification of Characteristic Peaks from 6 Batches of Samples

Identification OA in RAB is based on comparison of RT in OA standard solution with RT of OA in RAB extract under the

same experimental conditions. The sample gave rise to a peak with RT  2 % of corresponding peak of OA for positive

identification in sample. In addition to OA peak, 6 other characteristic peaks were observed for the 6 batches of RAB samples as

shown in the chromatograms. RPA of the selected peaks and RRT of selected peaks were calculated. ADM of RPA and RRT for

all selected peaks were calculated. RPA and RRT of respective characteristic peaks (vs. OA) in the sample and sample duplicate

should agree within 15 % and 1 % ADM respectively.

HPLC chromatograms of a method blank, standard solution of OA, sample, sample duplicate and spiked sample solutions

were performed. The sample and sample duplicate for RAB from 6 different origins gave rise to similar chromatographic pattern.

ADM of RPA and RRT of respective characteristic peaks (vs. OA) in sample and sample duplicate were agreed with 15 % and 1

% respectively.

Results

A method for HPLC fingerprint of acid hydrolysates of ethanolic extract of RAB with OA as marker was developed and

validated.

Conclusion

A method for HPLC fingerprint of acid hydrolysate of ethanolic extract of RAB with OA as marker was developed.
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