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INTRODUCTION

Chinese medicines (CMs) are being used more and more

widely throughout the word, are comprised of a complex multi-

component nature, processing of Chinese Material Medica

(CMM) is a pharmaceutical technique to fulfill the different

requirements of therapy, dispensing and making preparations

according to traditional Chinese medicine theory. Those pro-

cessed products are named as decoction pieces, which are used

in clinics. There is a close relationship between processing,

safety and efficacy of Chinese medicines. Therefore, quality

evaluation for decoction pieces is important to maintain their

quality and ensure their safe use. After processing, the material’s

composition will change and the quality evaluation standard

should be change too. However, little efforts have been paid

in interpreting or understanding of the differences in Chinese

Material Medica and the produce products. Thus, the quality

evaluation method is required for quality control of decoction

pieces.

Fructus ligustri lucidi (Nü Zhen-zi in chinese), derived

from the fructus of Ligustrum lucidum Ait1, is one of the

traditional Chinese medicine which has long been used to treat

hepatitis, endocrine and metabolic diseases, recurrent

respiratory tract infections and other diseases2-5. Triterpenoids,

iridoids, phenylethanoidal glycosides in fructus of Ligustrum

lucidum Ait has been reported to contribute to the biological

activities of these pieces, which have demonstrated significant

pharmacological activities such as antitumor, hepato protection,
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regulating immune function, antisenile effect, antiinfammation,

reducing hypercholesterolemia, etc6-12. The wine stew products

is be widely used in clinical. In terms of quantitative evaluation

analysis of fructus of Ligustrum lucidum Ait and the processed

products, several analytical methods have been reported for

quality evaluation, including MECC, X-ray diffraction Fourier

typical chromatograms spectra13,14. However, the preparation

of samples solutions was laborious and time-consuming. The

HPLC method, which has good sensitivity, less interference

and lower limits of detection, is very convenient and sensitive

for quality evaluation of fructus of Ligustrum lucidum Ait

pieces.

The aims of this study is to establish a facile and repro-

ducible HPLC method for quality evaluation of fructus of

Ligustrum lucidum Ait pieces. Optimization of the extraction

conditions and HPLC method were followed.

EXPERIMENTAL

HPLC was performed on a LC-20A series HPLC system

(Shimadzu Corporation, Japan) consisting of a 2-liquid gradient

system, high speed auto-sampler, column oven and UV-visible

detector. An Agilent Luna C18 (250 × 4.6 mm, 5 µm) was main-

tained at 35 °C. Detection wavelength was set at 224 nm. The

mobile phase for typical chromatograms analysis consisted of

methanol (A) and 0.05 % phosphoric acid (B) at a flow-rate

of 1 mL min-1, A gradient program was as follows: 0-10 min,

5 B %; 10-40 min, 5-25 B %; 40-50 min, 25 B %; 50-90 min,

25-35B %; 90-120 min, 35B %; injection volume:10 µL. The
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mobile phase for determination analysis consisted of aceto-

nitrile (A) and 0.1 % phosphoric acid (B) at a flow-rate of

1 mL min-1, A gradient program was as follows: 0-15 min, 15-

35 B %; 15-25 min, 35-50 B %; injection volume: 5 µL.

A versatile plant pulveriser (Tianjin, China) was used to

power the medicines into powder. An KH3200SPV ultrasonic

generator (50Hz, 1200W) from KunShan, HeChuang Ultra-

sonics Co, Ltd. (Jiangsu, China) and An DZKW-D electric-

heated thermostatic water bath from HuangYe aerospace instru-

ment factory (Hebei, China) were used to extract components

from samples.

Methanol and acetonitrile (HPLC grade) were purchased

from Fisher Scientific (New Jersey, USA), All other chemicals

were of analytical grade and used without further purification

and the water used as pure water (Wahaha Group Co., Ltd.,

China) for sample preparation and preparation of mobile

phases for HPLC analysis. The herb were purchased from

Ji-Ren Pharmaceutical and Pieces of Chinese medicine in An,

hui Hu-Qiao plant. Standards of salidroside, p-tyrosol and

specnuezhenide were purchased from National Institutes for

Food and Drug Control (Beijing, China), the structures were

shown in Fig. 1.

Preparation of standard and samples solutions: Methanol

containing standard compounds were prepared and diluted to

appropriate concentrations for the construction of calibration

curves for the quantitative analysis.

The dried fructus of Ligustrum lucidum Ait pieces were

milled to powder, sieved through a No. 60 mesh, 0.5 g powder

samples were accurately weighed and extracted ultrasonically

by 50 mL 50 % (v/v) methanol-water solution for 45 min for

the quantitative analysis; and 0.5 g powder samples were

accurately weighed and extracted, with 50 mL 50 % (v/v)

methanol-water solution for 1 h, cool and filter, use the filter

as the test solution of fingerprint analysis, all above the sample

solutions were then made up the loss weight with 50 % (v/v)

methanol-water solution after extraction and filtered through

0.45 µm nylon filters into amber sample vials for HPLC

analysis.

RESULTS AND DISCUSSION

Typical chromatograms analysis for fructus of Ligustrum

lucidum Ait pieces: The analytical method for typical chroma-

tograms analysis was validated for precision, repeatability and

stability by measurement of relative peak height and retention

time for the wine stew product.

Method precision was based on analysis of sample solution

for five times. The relative standard deviation (RSD) values

of 18 common peaks (Fig. 2) height and retention time were

lower than 5 and 1, respectively.

The repeatability was assessed by analyzing five indepen-

dently samples. The RSD values of 18 common peaks height

and retention time were lower than 4.6 and 1 %, respectively.

The stability test was performed with a sample solution

over 24 h in room temperature. The corresponding RSD values

of 18 common peaks height and retention time were less than

4.8 and 1 %, respectively.

The results indicated that the developed method was vali-

dated and applicable for sample analsis. Typical chromato-

grams of fructus of Ligustrum lucidum Ait and the produced

product were shown in Fig. 2.

It is obvious that the major chemical constituents of fructus

of Ligustrum lucidum Ait had qualitative and quantitative

changes after processing, the height of peaks 1, 5, 6, 7, 8 and

9 were found significantly higher in the wine stew fructus of

Ligustrum lucidum Ait and the height of peaks 14 and c was

lower after processing, The peaks a and b disappear after

processing and three new peaks 12, 17 and 18 appear at wine

stew products, It is successful to distinguish raw herb from

the processed products by typical chromatograms analysis.

Optimization of chromatographic conditions: The instru-

ment and separation condition for preparation of peaks in

quantitative analysis were described, scanning from 190 to

400 and 224 nm was selected as detection wavelength for acqui-

ring chromatograms. the gradient program described above

was chosen as it allowed the three major peaks to be clearly

separated. Typical chromatograms of standards and samples

were shown in Fig. 3.

HO CH2 CH2 O O

HO
HO

OH

O O

O

O

O O

HO
HO

OH

OH

OCH3

Salidroside

 

HO CH2 CH2 O O

HO
HO

OH

OH
HO CH2 CH2OH

p-Tyrosol                  Specnuezhenide

Fig. 1. Molecular structures of compounds in this study
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Fig. 2. Chromatograms of fructus of Ligustrum lucidum Ait (b) and the

wine stew product (a) 6 salidroside; 7 p-tyrosol; 16 specnuezhenide
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Fig. 3. Chromatograms of standards solutions (a) and sample solutions (b)

1 salidroside; 2 p-tyrosol; 3 specnuezhenide

Optimization of sample preparation: In order to achieve

the optimal extraction conditions, variables involved in the

extraction procedure such as reflux and ultrasonic extraction,

extraction solvents, extraction time, solvent volume were inves-

tigated.

In this experiment, reflux and ultrasonic extraction methods

were employed to extract samples, the reflux extraction was

higher efficiency for the samples, four solvents were investi-

gated to optimize the optimal solvent for extraction of samples.

The solvents used were 50 % (v/v) ethanol-water, 30 % (v/v)

methanol-water, 50 % (v/v) methanol-water, 70 % (v/v)

methanol-water, whilst total peak areas of the analytes of

interest reached the highest values when 50 % (v/v) methanol-

water was employed as extraction solvent. Thus, 50 % (v/v)

methanol-water was the most efficient solvent for the extraction

of the samples. In the assay, extraction efficiency in samples

was compared by reflux extraction with 50 mL 50 % (v/v)

methanol-water for 15, 30, 45 and 60 min, respectively. The

results indicated that the highest extraction efficiency was

obtained by reflux extraction for 60 min in 50 % (v/v)

methanol-water. the results were shown in Table-1.

Method validation: The calibration curves of the indivi-

dual standards was constructed using seven concentrations,

by plotting peak areas against the concentration of analytes.

Good linearity (r = 1) was observed in calibration curves over

the concentration ranges investigated. The limit of detection

and limit of quantification were determined at a signal-to-noise

ratio (S/N) of 3 and 10, respectively. the results were shown in

Table-2.

TABLE-2 
REGRESSION EQUATIONS, LIMIT OF DETECTION AND 
LIMIT OF QUANTIFICATION FOR THREE STANDARDS 

No Linear regression 
Linear range 

(µg mL
-1
) 

r 
LOD 

(µg mL
-1
) 

LOQ 

(µg mL
-1
) 

1 y = 3 × 10
6
-806.23 1.37-27.38 1 0.04 0.135 

2 y = 3 × 10
6
-803.47 1.65-32.90 1 0.06 0.17 

3 y = 1 × 10
6 
+ 4871.5 20.60-412.00 1 0.021 0.10 

1. Salidroside; 2. p-Tyrosol; 3. Specnuezhenide 

 
The precision of the method was assessed by measurement

of repeatability of peak area in five analyses of the same stew

fructus of Ligustrum lucidum Ait. The RSD were all less 3 %

for three components.

In order to test the repeatability, six sample solutions of

wine stew fructus of Ligustrum lucidum Ait in Anhui Province

were prepared. The contents of three components were 1.43,

0.63 and 35.36 mg/g and the RSDs were 0.66, 0.93 and 1.05 %,

respectively. Thus repeatability was very good.

TABLE-1 

EFFECTS OF REFLUX AND ULTRASONIC EXTRACTION, EXTRACTION SOLVENTS, 
EXTRACTION TIME, SOLVENT VOLUME ON THE EXTRACTION YIELD OF COMPONENTS 

Extraction method (mg/g) Extraction solvent Extraction time (min) Solvent volume (mL) 

No Ultrasonic 
extraction 

Reflux 
extraction 

50 % 
Ethanol-

water 

30 % 
Methanol-

water 

50 % 
Methanol-

water 

70 % 
Methanol-

water 
15 30 45 60 15 25 50 

1 1.46 1.61 1.61 1.6 1.61 1.61 1.56 1.47 1.63 1.54 1.57 1.55 1.61 

2 0.60 0.62 0.61 0.6 0.62 0.6 0.62 0.62 0.66 0.65 0.69 0.66 0.65 

3 35.04 47.65 38.07 36.6 47.76 37.74 36.06 37.76 39.81 39.43 38.61 37.65 47.76 

1. Salidroside; 2. p-Tyrosol; 3. Specnuezhenide 
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For stability test, the same sample solution was analyzed

for 0, 4, 8, 12 and 24 h at the room temperature. The RSDs of

contents of the three components in the same sample were

2.18, 1.62 and 1.44 %, respectively, which indicated that the

sample was stable over 24 h under the experimental conditions.

In order to evaluate the accuracy of this method, the recovery

was performed by adding standard solutions with known con-

tent of three components (that same as repeatability). The

samples were then extracted according to the procedure descri-

bed above and analyzed. The recovery of each component was

calculated as the percentage of the net amount of each

compound obtained after extraction from that had been added

prior to the extraction. The recoveries were 97-101 %, 100-

103 and 102-105 % and the RSDs were 1.70, 1.30 and 1.20 %,

respectively.  It was indicated that the extraction method was

efficient enough for determination of the three components in

fructus of Ligustrum lucidum Ait and the processed products.

Sample analysis: The established HPLC method was

applied to determination in fructus of Ligustrum lucidum Ait

and the processed products. The contents of the three compo-

nents in different samples are listed in Fig. 4.
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Fig. 4. Measurement results of components in fructus of Ligustrum lucidum

Ait pieces (a) Ji-Ren pharmaceutical; (b) Pieces of Chinese medicine

in An, hui Hu-Qiao plant

The results of quantitative analysis clearly indicated that

the change of before and after roasted from contents of salid-

roside, p-tyrosol and specnuezhenide (Fig. 4). After processing,

specnuezhenide in fructus of Ligustrum lucidum Ait was

degraded, then the degradation products-secondary glycoside

(salidroside) was further degraded to the p-tyrosol (Fig. 1).

Thus, it appears that the expected decrease in contents of

specnuezhenide and contents of salidroside and p-tyrosol

increased compared to the sample of raw herb.

Conclusion

Quality evaluation for decoction pieces is important to

maintain their quality and ensure their safe use. Our study in

the paper demonstrated on the typical chromatograms analysis

and determination analysis method combine with in quality

evaluation of Ligustrum lucidum Ait pieces, it is successful to

distinguish decoction from the raw herb. And has been applied

successfully to evaluate quality of fructus of Ligustrum lucidum

Ait pieces.
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