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Fingerprint analysis of placenta polypeptide injection

by high performance liquid chromatography
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Abstract Objective: To develop the representative fingerprint for the quality control of placenta

polypeptide injection.

Methods: The chromatographic separation was performed using a Phenomenex Gemini C18

column (250 mm� 4.6 mm, 5 mm) maintained at 30 1C. 0.1% aqueous trifluoroacetic acid (Solvent

A) and acetonitrile contained 0.1% TFA (Solvent B) were used as mobile phase with a gradient

elution. Detection wavelength was 280 nm with the sample injection volume of 50 mL; the flow rate

was 1.0 mL/min. The fingerprints of different samples were investigated by similarity analysis.

Results: Nine peaks were identified as the characteristic common peaks. The similarities of the

fingerprints of the 10 batches of samples were above 0.992.

Conclusion: This method showed high precision and good repeatability, and provided the basis for

the improvement of the quality control of placenta polypeptide injection.

& 2011 Xi’an Jiaotong University. Production and hosting by Elsevier B.V. All rights reserved.

1. Introduction

Placenta has been used as a nourishing medicine since ancient

times [1]. With further research over the past several centuries, the

function of the placenta was continued to be explored in depth.

Placenta polypeptide injection, one of most widely used traditional

Chinese preparations, is made from healthy human placenta, and

mainly composed of amino acids, peptides, proteins, lipid fatty

acids and nucleic acids. With the biological activity of enhancing

cellular immune function and inhibiting peroxidation reaction,

placenta polypeptide injection can be used for the treatment of

reduction or disorder of cellular immune function, diseases caused

by surgery healing, cell infection and leucopenia. It was also

reported that placenta polypeptide injection has very good actions

in inhibiting tumors and prolonging life [2].

However, the authentic standard for the quality control of

placenta polypeptide injection was too simple to reflect the

Contents lists available at ScienceDirect

www.elsevier.com/locate/jpa
www.sciencedirect.com

Journal of Pharmaceutical Analysis

2095-1779 & 2011 Xi’an Jiaotong University. Production and hosting

by Elsevier B.V. All rights reserved.

Peer review under responsibility of Xi’an Jiaotong University.

doi:10.1016/j.jpha.2011.10.003

Production and hosting by Elsevier

nCorresponding author at: China Pharmaceutical University,

Nanjing 210009, China. Tel.: þ86 2586631982.

E-mail address: yuwanga@hotmail.com (Y. Wang).

Journal of Pharmaceutical Analysis 2012;2(1):71–75

www.elsevier.com/locate/jpa
www.elsevier.com/locate/jpa
dx.doi.org/10.1016/j.jpha.2011.10.003
mailto:yuwanga@hotmail.com
dx.doi.org/10.1016/j.jpha.2011.10.003


real and comprehensive internal quality of placenta polypep-

tide injection, for example, only total nitrogen item was

assigned for the assay of preparation, and furthermore, no

adequate method was used for total control of the quality of

placenta polypeptide injection.

Fingerprint technique is a powerful tool for the quality

control of multi-component herbal medicines and has been

widely accepted as a useful means for the evaluation and

quality control of herbal materials and their finished products.

Fingerprint analysis has been introduced and accepted by

World Health Organization (WHO) as a strategy for the

assessment of herbal medicines [3]. Recently, fingerprint is also

required by the Drug Administration Bureau of China to

standardize injections made from traditional Chinese medi-

cines and their raw materials [4]. Cheng and Yang [5]

established a fingerprint method for analyzing the quality

consistence of human placenta tissue hydrolysate of different

lots, while fingerprint analysis of placenta polypeptide injec-

tion has not been reported.

The present study aimed at developing the HPLC finger-

print of placenta polypeptide injection. Then the fingerprint

model could accurately reflect the quality and guarantee

clinical efficacy of placenta polypeptide injection.

2. Experimental

2.1. Materials and reagents

Acetonitrile of HPLC grade was from Fisher Scientific (NJ,

USA). Trifluoroacetic acid of HPLC grade was from J&K

Chemical Ltd. (Utah, USA). Other reagents were of analytical

grade. High purity water was obtained by Millipore Milli-Q

water purification system (MA, USA). Placenta polypeptide

injection was provided by Qianfeng Biological Products Co.

(Guizhou Province, China), the specification is 4 mL of each, the

batch numbers were 20100532, 20100953, 20100954, 20100955,

20100533, 20100578, 20100627, 20100783, 20100784 and

20100848, and are represented by 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10

below, respectively.

2.2. Instrumentation and conditions

HPLC analysis was carried out on a Shimadzu UFLC XR

HPLC equipped with binary solvent delivery pump, an auto

sampler and photodiode array detector (PAD) connected to

an LC Solution Software. The chromatographic separation

was performed using a Phenomenex Gemini C18 column

(250 mm� 4.6 mm, 5 mm) maintained at 30 1C. Detection

wavelength was 280 nm with the sample injection volume of

50 mL; the flow rate was 1.0 mL/min. 0.1% aqueous trifluor-

oacetic acid (TFA) (Solvent A) and acetonitrile contained

0.1% TFA (Solvent B) were used as mobile phase with a

gradient elution starting with 100% A, then to reach 99.5%A

and 0.5% B at 15 min and 50% A and 50% B at 35 min,

finally to reach 100% A at 36 min, and maintain 100% A at

50 min.

2.3. Sample preparation

Placenta polypeptide injection was filtrated through 0.45 mm
filter before HPLC analysis.

2.4. Method validation

The method validation was performed mainly on precision,

reproducibility and stability.

2.5. Obtain of HPLC fingerprint and similarity analysis

To establish the representative chromatographic fingerprint,

10 batches of placenta polypeptide injection were analyzed

under the established HPLC method. The obtained finger-

prints of 10 batches of placenta polypeptide injection were

analyzed automatically by professional software named Simi-

larity Evaluation System for Chromatographic Fingerprint of

Traditional Chinese Medicine composed by Chinese Pharma-

copoeia Commission (Version 2004A) (Beijing, China).

3. Results and discussion

3.1. Optimization of HPLC condition

To give the most chemical information and best separation in

the chromatograms, the mobile phase and its flow rate,

conditions for elution, column temperature and detection

wavelength were investigated in this study.

In the selection of mobile phase, three elution systems were

investigated. Solvent A was chosen among pure water, aqu-

eous TFA and aqueous formic acid; solvent B was acetonitrile

contained TFA. The aqueous TFA-acetonitrile contained

TFA system showed a better separation, chromatographic

peaks had moderate retention time and good resolution, so

this system was chosen to be the mobile phase. The concen-

tration of TFA in water and acetonitrile was further investi-

gated. TFA concentrations of 0.05% and 0.1% were selected

for gradient elution, the results showed that 0.1% of TFA

both in water and acetonitrile was better. The elution gradient

was also optimized and the best condition was described in

Section 2.2.

From the results of comparative study of column temperature

of 25, 30 and 35 1C and flow rate of 0.8, 1.0 and 1.2 mL/min, the

flow rate was set at 1.0 mL/min when column temperature was

kept at 30 1C considering resolution and running time. As we

know, peptide bond has strong UV absorption around 215 nm,

and aromatic rings have strong absorption at 280 nm, so 215 nm

and 280 nm were monitored and compared. In gradient elution,

the baseline was stable at 280 nm while fluctuated with the change

in the proportion of mobile phase at 215 nm, so the detection

wavelength was finally set at 280 nm.

3.2. Method validation

In order to obtain stable and repeatable chromatographic

fingerprint of placenta polypeptide injection for quality con-

trol, the method validation of HPLC fingerprint analysis was

performed on the basis of the relative retention time (RRT)

and the relative peak area (RPA). Method precision was based

on replicated analysis of samples, which were injected into

HPLC system for six times. The RSDs of retention time and

peak areas of all peaks were not exceeding 1.0% and 3.0%.

The method reproducibility was studied through six-replicated

sample solutions from the same batch. The RSDs of RRT and

RPA were below 1.0% and 3.0%. The stability test was
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