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Abstract A rapid analysis method of piperazine ferulate tablets by optic-fiber sensing technology
with UV-vis absorption spectrum was established. Qualitative and quantitative data were obtained
and compared by maximum and minimum wavelength, absorbance and contrast spectra. Similarity
method was used to identify authenticity of drugs. The difference of contents measured by this
method and UV determination method in China Pharmacopoeia showed no statistical significance
(P>0.05), while the similarity can be used as a parameter to identify the authenticity of drugs.
© 2012 Xi’an Jiaotong University. Production and hosting by Elsevier B.V. All rights reserved.

1. Introduction

With drug seized-me-fast, drug quickly seized vehicles and
other equipment, the quality of drugs can be rapidly identified.
Nevertheless, these methods need development and improve-
ment [1]. Over the past years, we have been studying the
application of optic-fiber sensing technology to drug detection
[2,3]. Optical-fiber is suitable for spot analysis and rapid drug
test because of its special characteristics of being small, flexible
and portable as well as low transmission loss [4-6]. In this

*Corresponding author. Tel.: +991 4362505
E-mail address: lIxjmu@163.com (L. Li)

2095-1779 © 2012 Xi’an Jiaotong University. Production and hosting
by Elsevier B.V. All rights reserved.

Peer review under responsibility of Xi’an Jiaotong University.
http://dx.doi.org/10.1016/j.jpha.2012.03.007

Production and hosting by Elsevier

paper, optic-fiber sensing technology is used to rapidly identify
and analyze the content of piperazine ferulate tablets. In order
to obtain more parameters from the ultraviolet spectra, this
paper tries to explore a new method to identify the authen-
ticity of drugs by comparing the similarity of full ultraviolet
spectra between the sample map and the standard one.

2. Materials and methods
2.1.  Reagents and drugs

Piperazine ferulate reference standard (Batch no.100834-
200701) was obtained from the National Institute for the
Control of Pharmaceutical and Biological Products (Beijing,
China); piperazine ferulate tablets (Hunan CommScope Phar-
maceutical Ltd. 50 mg, Batch no. 091101,100601,100301) were
purchased from the market.

2.2.  Instrumentation

Optic-fiber chemical sensing device (FODT) was developed by
Xinjiang Medical University and Xinjiang FOCS Biotech
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Development Co. Ltd.; UV-visible spectrophotometer (Cin-
tra-40, GBC Scientific Equipment Pty Ltd., Australia) was
utilized for the offline control UV determination.

2.3.  Stock solution preparation

2.3.1.  Configuration of the standard stock solution

A precisely weighed piperazine ferulate reference standard was
dissolved in purified water and diluted quantitatively to obtain
a 252.0 pg/mL standard stock solution.

2.3.2.  Configuration of the sample solution
A crushed piperazine ferulate tablet was put, into a 1000 mL
volumetric flask and diluted with purified water to the scale.

2.4. Qualitative identification of UV spectra on the optic-fiber
sensing device

An accurate volume of 5mL standard stock solution was
diluted to 25 mL with purified water in a volumetric flask to
obtain a 50.4 pg/mL solution. The standard ultraviolet absorp-
tion spectrum of the piperazine ferulate can be obtained by
determining on the optic-fiber sensing device (0.5 mm probe,
scanning wavelength range 220-500 nm). According to the
requirement of software, the information of piperazine ferulate
reference standard was entered and saved into the standard map
database as a standard map of piperazine ferulate. Under the
same condition, we determined the sample solution and
obtained the ultraviolet absorption spectra of the sample tablet.

2.5.  Quantitative determination on the optic-fiber sensing
device

Based on the methods of determination in Section 2.4 and
configuration of the sample solution in Section 2.3.2, we
determined the piperazine ferulate sample solution. For
accurate monitor in situ without any physical or chemical
separation, dual-wavelength method was adopted on the
optic-fiber sensing device. In this study, we chose 500 nm as
the second detection wavelength because the piperazine fer-
ulate solution cannot absorb light at 500 nm, but only the
accessories can. Therefore, we can only eliminate the inter-
ference of accessories and directly get the absorbance and the
concentration of solution using the reference standard
method, which the software system requires. We selected three
batches of piperazine ferulate tablets and determined six
tablets of each batch to obtain results of their contents.

2.6. Quantitative comparison

Accurately weighed powder was dissolved in purified water,
transferred to a 50 mL volumetric flask and diluted to the
mark. A probe of 0.5 mm was directly inserted into the sample
solution of piperazine to obtain the absorbance from the
software system. At the same time, the solution was diluted 10
times and measured by the UV spectrophotometer [7]; then the
concentration was calculated and paired ¢-test was carried out.

2.7.  Identification of true, false and inferior drugs using
similarity method

Sample preparation: We took one piperazine ferulate tablet
ground it into powder, dissolved with purified water and diluted
to 1000 mL in a volumetric flask (five repetitions), making
“qualified drug” 5 copies of the sample solution. We took an
appropriate amount of piperazine ferulate powder, dissolved and
diluted it with purified water to compound series of solution with
certain concentrations, making “inferior drug” 5 copies of the
sample solution. The solution without piperazine ferulate was
prepared, making “fake drug” 5 copies of the sample solution [8].

This study used two algorithms, namely, correlation coeffi-
cient method and similarity method. The equations are as
follows:

1. Similarity method [9,10]
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2. Correlation coefficient method [11]
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where X; and Y; are the absorbance of reference standard and
sample determined at the same wavelength, respectively; n
represents the number of scanning data points.

3. Results
3.1.  Qualitative identification of the sample

The results showed that the max absorbance of standard UV
absorption spectrum was at 286.2 nm and 309.5 nm, and the
min absorbance at 253.4 nm; the max absorbance of sample
UV absorption spectrum was at 286.8 nm and 310.7 nm, and
the min absorbance at 253.2 nm. Both the 4, of two
solutions were within the range of Pharmacopoeia
(268 +2 nm, 310+2 nm), which indicated that the piperazine
ferulate tablets could be identified by this optic-fiber sensing
technology.

3.2.  Quantitative identification of the sample
The results of three batches of piperazine ferulate tablets are

shown in Table 1. All were within the range of labeled amount
of Chinese Pharmacopoeia from 90% to 110%.

Table 1  Determination results of three batches of piperazine
ferulate tablets (%).

Batch no. 1 2 3 4 5 6 RSD
(%)

100301 104.2 103.2 104.9 103.8 104.9 96.2 3.02
091101 1042 96.2 98.7 101.4 98.0 98.3
100601 101.1 101.4 99.0 99.7 98.0 97.3
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