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Introduction
Paeoniae radix alba, also known by its Chinese 

phonetic name as Baishao, is a Traditional Chinese Medicine herbal plant used 
to treat inflammatory disorders. It is the root of the perennial herbaceous plant 
Paeonia lactiflora Pall of the buttercup family1. Paeoniflorin (Figure 1) is the 
major active component extracted from the herbal plant with proven efficacy 
against gynecological disorders, pain, and hyperactivity of liver-yang, among other 
disorders2.
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Figure 1: Chemical structure of paeoniflorin (ChemDraw).
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Experimental
Hardware/Software

Chromatographic separation was conducted utilizing a 
PerkinElmer LC 300 UHPLC system, with subsequent 
detection achieved using a PerkinElmer LC 300 PDA detector. 
Instrument control, data acquisition, and data processing were 
performed using SimplicityChrom CDS software.

Method Parameters

LC parameters are shown in Table 1. 

Figure 2: Schematic diagram of the LC total workflow solution.

Figure 3: Column comparison for separation of herbal sample between Epic C18 
and Epic Polar columns.

Solvents, Standards and Samples

A paeoniflorin reference standard was purchased from 
National Institutes for Food and Drug Control (NIFDC), China. 
All solvents were LC/MS grade. All other chemicals and 
reagents were of the highest grade available. 

The sample solution was prepared by transferring 0.1 g 
sample powder to a 50 mL flat-bottom conic flask, and then 
adding 35 mL of 50% ethanol aqueous solution to the flask. 
The flask was sealed and sonicated for 30 minutes (power: 
240W, frequency: 45 kHz). The solution was then filtered with 
0.22 µm PTFE syringe filters (P/N: 02542884).

The standard solution was prepared by dissolving the 
paeoniflorin standard material in methanol to make a 
concentration of 60 μg/mL.

Results and Discussion
Based on the chromatographic conditions and system 
suitability specification in Chinese Pharmacopoeia, the 
standard solution and sample solution were analyzed using a 
PerkinElmer LC 300 UHPLC system with an Epic C18 column. 
During the initial run, the baseline had unexpected noise and 
shifted, which caused some of the less abundant species 
to become hidden. For consideration of the hydrophilicity of 
multiple hydroxy groups (-OH), an Epic Polar column was used 
to compare separation performance. Using the Epic Polar 
column, the baseline was more stable, and the low abundance 
peaks that were previously obscured were detected. 
Additionally, the target compound was more well retained 
(Figure 3) owing to the enhanced dipole-dipole interactions 
between the analyte and the stationary phase.

Column Epic Polar 150×4.6 mm, 3 µm, 
(P/N:135191-EPO)

Mobile Phase 0.1% H3PO4-Acetonitrile (86:14) 

Flow Rate 1.0 mL/min

Oven Temperature 30 ºC

Detection 230 nm (Bandwidth: 4 nm), Reference 
Wavelength: 360 nm (Bandwidth: 4 nm)

Injection Volume 10 µL (partial loop)

Table 1: LC Parameters.

For implementation of quality control, Chinese Pharmacopoeia 
(2020 Edition) has finalized a method with the specification that 
paeoniflorin is not less than 1.6% in the herbal plant on a dry basis.

In this work, quantification of paeoniflorin in herbal plants, 
based on the Chinese Pharmacopoeia method, was performed 
using a PerkinElmer LC 300 HPLC/UHPLC system, Epic™ 
polar column, and SimplicityChrom™ software (Figure 2). A 
regulatory quality monitoring workflow for quantification of the 
marker compound was established. 
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Figure 4: The chromatograms of sample (top), standard (middle) and blank 
(bottom).

Figure 5: Linearity and range plot of paeoniflorin

Figure 6: Chromatograms of untreated (black) and spiked (blue) sample.

Figure 4 shows that the Epic Polar column has excellent 
separation capability, with good retention and peak shape. The 
specification for plate number (not less than 2000 N) was met, 
which was observed as a value of 16500 N. No interferences 
were observed in either the extract solvent and blank diluent. 

Six consecutive replicate injections of the standard solution 
were analyzed, and the retention and area response generated 
excellent repeatability, well below 1.0%, as shown in Table 2. 

No.# Retention Time(min) Peak Area

1 7.92 1029.4

2 7.93 1039.8

3 7.91 1031.7

4 7.93 1027.6

5 7.95 1036.2

6 7.91 1039.3

RSD% 0.21 0.51

No.# Untreated (μg/mL) Spiked (μg/mL) Total (μg/mL) Spiked Cal. (μg/mL) Recovery (%)

0 30.14 0.00 30.14 n.a. n.a

1 30.14 15.72 44.98 14.84 94.4

2 30.14 15.72 44.99 14.85 94.4

3 30.14 31.44 62.23 32.09 102.0

4 30.14 31.44 62.19 32.05 101.9

5 30.14 62.89 91.87 61.73 98.1

6 30.14 62.90 92.65 62.51 99.3

Table 2: Repeatability results for 6 consecutive injections of the 60μg/mL standard.

Table 3: Accuracy Test Results (Spiked Method).

The standard stock solution was diluted to concentrations of 
30, 45, 60, 90, 120 μg/mL. Each solution was then injected, 
and the area response determined. The concentrations and 
area responses were analyzed using linear regression analysis, 
and showed a good linearity (R2=0.9989) across the tested 
concentration range, as displayed in Figure 5.

Three different levels of spiked samples, with two replicates, 
were prepared and analyzed on the same system (Figure 6), 
and the calculated recovery results are shown in Table 3.
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At low levels, the spiked accuracies are at a marginal value, 
compared to the accepted limit in the range of 95.0-105.0%, 
possibly resulting from the sample matrix effect. The intermediate 
and high-level spiked values are within the acceptable range.

Three batches of commercial herbal drug plants were 
treated as per the pharmacopeia’s procedure and analyzed 
simultaneously. The assay results are shown in Table 4, and 
demonstrate that the result met the accepted label claimed 
value (NLT: 1.6%).

Conclusion
In this work, a robust and reproducible LC-UV workflow for 
the quantification of paeoniflorin in commercial herbal plant 
products is presented. Based on column comparison of the real 
sample, the workflow is performed by coupling a PerkinElmer 
LC 300 system with an Epic Polar column. The Epic Polar 
column shows excellent separation capability and peak shape 
due to the innovative specific polar  chain bonding technology 
and superior base deactivation. This method can be applied 
for assay determination of paeoniflorin in accordance with the 
Chinese Pharmacopoeia. 
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Name Sample 1 (mg/g) Sample 2 (mg/g) Sample 3 (mg/g) Mean (mg/g) Mean (%) RSD (%)

Paeoniflorin 21.05 22.27 21.26 21.53 2.15 3.00

Table 4: Sample assay results.

Component Description Part Number

Columns Epic Polar, 150 x 4.6 mm, 3 µm 135191-EPO

HPLC Vials
2 mL Amber 9 mm Screw Top Vial 
with Write-on Patch and Fill Lines 
(100/Pack)

N9307802

HPLC  
Vials Caps

9 mm Screw Top Blue 
(Polypropylene) Cap with PTFE/
Silicone Pre-Slit Septa (100/Pack)

N9306203

Peek Fittings Finger-Tight Fittings, PEEK, 5.5K 
psi Max (pkg. 5) N9307822

Stainless  
Steel Fittings

Ti Hybrid w/Flat Wrench Ferrule/
Nut N9306301

Syringes Syringe 1 mL BD Luer-Lok 
Disposable (100/Pack) 02542890

Syringe Filters 0.22 μm PTFE (Hydrophobic) 
Syringe Filter, 17 mm 02542884

Conclusion


