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istic of AO-RB-SDS-GMFX and the Determination of

Gemifloxacin
Huiping Xi, Xiuwei Fang * and Baohua Wu

He’nan Quality Polytechnic, Pingdingshan, Henan, China 467001
E-mail: fxwwjg@163.com

Abstract: In Britton Robinson (B-R) buffer solution with pH = 7.00 and sodium
dodecyl sulfate (SDS) medium, an effective energy transfer between acridine orange
(AO) and Rhodamine B (RB) can occur, which can enhance the fluorescence of RB.
The addition of Gemifloxacin (GMFX) can quench the fluorescence of RB. So a new
method for the indirect determination of Gemifloxacin was established by AO-RB
fluorescence resonance energy transfer. This method was applied to the determination
of Gemifloxacin tablets. The results were consistent with those of high performance
liquid chromatography (HPLC) . Experiments show that this method is simple, rapid,
accurate and sensitive.

Keywords: Gemifloxacin; fluorescence characteristic;Determination

1. Introduction

Gemifloxacin (GMFX) is a fourth-generation fluoroquinolone antibacterial drug jointly
developed by LG Company of South Korea and GSK Company of Britain. It was approved
by FDA in USA in April 2003 and SFDA in China in July 2006. Gemifloxacin is a rapid
broad-spectrum fungicide, especially enhance the resistance of the G* bacteria. It shows
strong antibacterial activity of Streptococcus pneumoniae, and its antibacterial activity is not
affected by sensitivity and drug resistance of beta lactam and large ring lactone class
antibiotic. Gemifloxacin has good curative effect in methicillin-resistant staphylococcus
aureus and respiratory pathogens such as haemophilus influenzae, mucositis mora bacteria
and pneumococcal. However, as far as we know, there are few reports on determination

[1-2]

methods of Gemifloxacin, such as high performance liquid chromatography ', capillary
electrophoresis method B!, LC - MS/MS method ', fluorescence quenching method . But
the research of determination the effect of GMFX using fluorescence resonance energy
transfer quenching method has not yet been reported.

Fluorescence resonance energy transfer refers to the electronic excitation energy to pass
between the proper energy donor and receptor, and its transmission distance can be up to 10.0
nm [, In recent years fluorescence energy transfer technology between the dye molecules has
been widely used in studying the structure, property, function of biological macromolecular!”.
This method has characteristics of high sensitivity compared with spectrophotometry, small
light interference by Rayleigh scattering features and good reproducibility compared with
conventional fluorescent method and resonance light scattering . In this paper, the energy
transfer system of AO as energy donor, RB as energy receptor in sodium dodecyl sulfate (SDS)
medium was studied. It was found that when the ratio of AO to Rb was 1.5 : 1, the energy
transfer effect was the best, and the fluorescence quenching of Rb was also quenched by the
addition of gimfloxacin. This paper reports a new method for the determination of GMFX by
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using energy transfer fluorescence quenching of AO-RB.
2. Experimental

2.1 Apparatus and Reagents

Fluorescence spectra were recorded and measured using a 970CRT fluorescence
spectrophotometer (Shanghai, China). A Lab-Tech-1000 UV-visible spectrophotometer
(Beijing, China) was used to measure the absorption spectra. The pH was measured by a
Model pHS-3CT meter (Shanghai, China).

Gemifloxacin reference substance (Gemifioxacin mesylate) was purchased from Shanghai
Organic Research Institute (purity > 99%). Gemifloxacin mesylate tablets were purchased
from Korea LG life sciences Ltd (specifications: 0.32g per piece, approval number:
H20060223).

The stock solution of Gemifloxacin: 50mg GMFX reference substance was weighed
accurately and dissolved in appropriate amount of water to make 1.00 mg « mL"! stock
solution.

Reference substance solution: the stock solution was drawn 1.00 mL then diluted to 0.01
mg-mL"! with doubly distilled water as Reference substance solutions.

B-R buffer solution: B-R buffer solution were prepared by taking the mixed solution of
boric acid, phosphoric acid and acetic acid (the concentration of 0.04 mol - L)  and 0.20
mol - L' NaOH was added to adjust to the desired pH value.

Acridine Orange solution: 3.0x10%mol - L.

Rhodamine B solution: 2.0x10° mol - L.

Sodium dodecyl sulfate solution: 1.0x10 mol - L.

The reagents used were all analytical pure and the water was secondary re-steamed.

2.2 Experimental methods

1.00 mL of B-R buffer solution (pH=7.00), 1.00 mL of AO solution, 1.00 ml of RB solution,
0.50 mL of SDS solution and a proper amount of Gemifloxacin solution were successively
added into a 10 mL volumetric flask, diluted with water to the scale, and shaken well. After
standing for 10min, the fluorescence intensities of the sample (F) and the blank (FO0) solutions
were measured with the following settings of the spectrofluorimeter: Aex = 470 nm, Aem =
576 nm, excitation and emission band-passes, 10 nm.

3. Results and discussion

3.1 Spectral characteristics

The excitation wavelengths and the emission wavelength of Strong fluorescent dye AO were
A ex=495nm, A em=530nm respectively, and the absorption peak of RB monomer (A
Max=556nm) was far from the fluorescence peak of AQ, it was difficult to transfer energy
efficiently (curve 5 in Fig. 1). When the anionic surface active agent, sodium dodecyl sulfate
solution was added in RB, cationic dye formed two polymers under the action of the right
amount of sodium dodecyl sulfate and the maximum absorption peak of the polymer was at
529 nm (Fig. 2). It was indicated that efficient energy transfer could occur between RB and
AOQ, the fluorescent peak of donor in mixing system (AQO) had dropped significantly whereas
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the receptor (RB) fluorescence peak had a significant increase (curve 6 in Figure 1). When the
dosage of SDS was 0.50mL, A ex=470nm, A em=576nm, the effect of energy transfer was
best.

600 6
500+ 1.0 1

AF 400 8 084

2
300 A 064
1

200 i

s 0.4

1 /L\ 027

0 T T T v/_N T 1 0.0

500 520 540 560 580 600 620 640 660 :

AMnm 400 450 500 550 600

vnm
Figure 1 Fluorescence spectra

1 A0+B-R 2 RB+B—R 3 AQ+B-R+SDS RB-SDS system 1 RB
4 RB+B-R+SDS 5 AO+RB+B-R
6 AO+RB+B-R+SDS

3.2 The Influence of Energy Donor and Acceptor Dosage on AO-RB-SDS System
According to the experimental method, fixed the other experimental conditions, the molar
ratio of AO and RB was changed and the fluorescence spectrum of system was drawn. The
results showed that when the ratio of AO to RB was 1.5:1, the energy transfer effect between
AO-RB was the best. In this experiment, 3.0x10-6 mol-L-1 acridine orange 1.00 mL and
2.0x10-6 mol-L-1 rhodamine B1.00 mL were selected.

3.3 The Influence of GMFX on AO-RB-SDS System

The effect of GMFX on the AO-RB-SDS system was investigated by changing the
concentration of GMFX. The fluorescence intensity AF of GMFX system with different
concentration was determined at 470nm as the excitation wavelength, in the range of 500 ~
600 nm. From Fig. 3, it could be seen that with the increase in the concentration of GMFX,
the A F value of AO-RB-SDS system decreased.

600
300

0— . P ‘
SO0 520 5340 560 580 600 620 640 660
Anm

Figure 3 Effect of GMFX on the Fluorescence of AO-RB-SDS

Figure 2 Absorption spectra of RB and

2 RB-SDS

1. AO+RB+B-R+SDS 2. AO+RB+B-R+SDS+0. 05pg-mL ™ GMFX
3. AO+RB+B-R+SDS+0. 10pg-mL " GMFX 4. AO+RB+B-R+SDS+0. 15 png-mL "~ GMFX

5. AO+RB+B-R+SDS+0. 20 pg-mL 'GMFX
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3.4 Systematic Study on Fluorescence Characteristics of AO-RB-SDS-GMFX System.

Effect of acidity on the system. The effect of acidity on the fluorescence intensity of
the system was studied in B-R buffer solution with different pH values. It could be seen that
AF reached the maximum value when B-R buffer solution with pH=7.00 was used. In this
experiment, B-R buffer solution with pH=7.00 was selected to control the reaction acidity.

Effect of the concentration of the buffer solution. The concentration of the buffer
solution was investigated . The results demonstrated that when the amount of B-R buffer
solution was in the range 0.00~1.00 mL, with the increase of the amount of buffer solution,
the AF value of the system gradually increased. When the amount of B-R buffer solution was
greater than 1.00 mL, the AF of the system was basically stable. In this experiment, 1.00 mL
of B-R buffer solution with pH=7.00 was used.

Effect of the concentration of SDS. The experiments showed that when the amount of
SDS solution was 0.50 mL, the AF value of the system reached maximum. So SDS solution
used in this experiment was 0.50mL.

Effect of reaction time. The reaction time was also studied. The experimental results
showed that the AF of the system was very stable when the reaction time was within 1 h,
and the reaction time was 10 min in this experiment.

3.5 Interference Experiment

According to the experimental method, 1 mL pH=7.00 B-R buffer solution was added in
five 10mL volumetric flasks, and then 1 mL acridine orange solution, 1 mL RB solution,
0.50mL SDS solution, 2 mL. GMFX solution were added in turn. One of which was as a
contrast, and glucose, dextrin, NaCl, soluble starch were added in the other four branches
respectively for comparison. The experiment showed that 500 times the glucose, dextrin,
NaCl, soluble starch had no obvious influence on the experiment in the error range of + 5%.

3.6 Standard Curves and The Detection Limit

According to the experimental method, 1.00 ml of B-R buffer solution, 1.00 ml of AO
solution, 1.00 ml of RB solution, 0.50 ml of SDS solution and an appropriate amount of
GMFX reference solution were successively added into a 10 ml volumetric flask, diluted with
water and mixed. The working curves were drawn with mass concentration as the abscissa,
fluorescence intensity as the ordinate. The results showed that there was a good linear
relationship between the concentration of Gemifloxacin and fluorescence intensity in the
range of 0.05 ~ 0.50 mg « L', the linear regression equation was y = 18.65 + 509.8¢c (r =
0.9989), and the detection limit was 0.025 mg « L.

3.7 Determination of GMFX in Tablets
Samples of Gimfloxacin mesylate were taken, dissolved in water to a suitable concentration,
dry filtration was performed, the primary filtrate was discarded, and the sample solution of
the subsequent filtrate was collected. Under the selected optimal experimental conditions, the
working curve method was used for determination and compared with the HPLC method, as
shown in Table 1.

Table 1 The measurement results of GMFX in tablet (equivalent to the labeled
amount%)
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sample This method HPLC method
Measured values mean RSD measured values mean RS

D

Tablet 1 115.46 115.31 115.67 11536 0.22 115.89 116.08 115.79  115.89 0.16

115.08 115.29 115.69 116.02

Tablet2 120.58 120.69 119.89  120.31 0.32 120.95 120.69 121.08 120.95 0.16

120.23 120.17 121.06 120.97

3.8 Recovery Test
The appropriate amount of GMFX reference solution was added in the sample solution, and
the recovery test was conducted according to the experimental method (Table 2).

Table 2 Recovery test (n =5)

added measured values (mg) recovery (%) mean RSD
amount recovery (%)
(mg) (%)
100 103.14 103.14 98.24 103.14 103.14 98.24 102.16 2.2
103.14 103.14 103.14 103.14
150 151.47 15034 150.02 100.98 100.23 100.01 100.02 0.68
149.69 148.62 99.79 99.08
200 198.47 198.47 193.88 99.24 99.24 9694 98.24 98.58 1.0
196.47 198.47 99.24

4. Conclusions

A new method was proposed for the determination of Gemifloxacin (GMFX) indirectly by
using energy transfer of AO-RB fluorescence resonance. The method is stable, reproducible,
fast, and has wide linear range and low detection limit.
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The Determination of Thiourea Dioxide Residue in Pasta
Products by LVFX-AuNPs Fluorescence Resonance Energy
Transfer Spectrometry

Huiping Xi “and Xiuwei Fang

He'nan Quality Polviechnic, Pingdingshan, Henan, China 467001
E-manl: xthumping]42163.com

Ahstruct. Flusrescence resonance energy fransier nccurs between levofloxacin (LVFX) and
ol nanoparticles (AuMPs), which leads w Nuesescence quenching of levolloxacin Due 10
the sirong Au-5 bond formed between tiourea dioxide and gold nanoparticles, levallosacin 14
redeased from the surfsce of gold nanoparticls and Nuoreseence of the system s recovened.
Based on this, 2 Muorescence spectrometry method for determination of thiourea dioxide was
eetablished. This method was used o determing the content of thiourea dioxide in pasta
products with B0 s than 3.5% and recovery rate of 93.3-103.3%,

1. Introduction

Thiourea dioside (CHMN:504) 15 2 banned food preservative [1]. As thioure diosade is added into
food, the food can be preserved and bleached. In recent vears, many manulacturers have added
thioures dioxade 1o pasta products W atisact consumers by improving therr appearance and taste, so
the determination of thioures dioside in food 18 a very important task, Al present, the determination
methods of tisures disande m Tood manly melude ligud chromatography[ 2], Muorescence method[ 3]
ind chemiluminescence method[4], There is no application of Muorescence resoninee energy transfer
imethod in the determination of thiourea dioxide in food,

In this paper, the Muerescence resonance energy transler between levolloxacint LVEX) and pold
namoparticlesi AuNPs ) owas used 1o quench the Muerescence of levolloxacin, while thicurea dioxide
could destroy the energy transfer between levolloxacin and gold nanoparticles and restore the
Muorescence of levolloxsen, On this basis, a new method for the direct determination of thioures
dioxide in pasta products by Muorescence resonance energy transler spectroseopy was established

2, Experimental

2.1 Apparats and Reagenis
CaryEclipse fluorescence visible spectrophotometer { American Agilent Technology Co., Ltd.); Leici
PH5J- 5 acidiometer (Shanghai Yidiang Scientific mstrument Co., Lid);, Canpbll UV-vis
specirophotometer (American Agilent Technology Co., Lid. ).

The stock solution of levofloxacind3.0410”" mol-L™"" 1lmg levofloxacin tandard was weighed
aceurately and dissolved in approprizte amount of water to make 3.04 10 mol L' stock solution.

The stock solution of thiourea dioxide (1.0#10 ' mol- L") : 10.8mg thiourca dioxide standard was
weighed accurately and dissolved in appropriate amount of water to make L0210 mol L' stock
solution. All the reagents vsed are analytical pure and water is doubly distilled water.
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cross-linked magnetic chitosan modified by grafting with glutamic acid, Metallurgicel Analysis 2025, 8504),77-84
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Table 1 Fitting parameters of pseudo-first-order Kkinetics equation and psewdo-second-order kinetics equation

®-BANENE oW NPER
uy Pacwdo-first-order kinetics equation Psewdorsecond-order Kinetics equation
T ie Q o/ g/ B /{min™") r Qe i/ {mg/g) by/lgemam ' emg ') v
20 69.04 0,016 4 0.977 8 80, 98 0.061 1 0.905 6
30 154,12 0,058 7 0,981 13 70. 92 0,044 7 0,997 1
40 102,68 0,052 0,983 7 75.18 0,037 8 0,998 0
2.6 BHFES 3 Langmuir %GR M 5 BEE 8 Glu-CS/Fe, O,

PR 1A W R SR AR L 2R AN ) o R
B R Glu-CS/Fe; O, M AR TR CrO V) 40 % 1
MOIUEE K o Cr VDD 3k 47 8 W 30, R #UH Lang-
muir # Freundlich 4 3 % M 7 B2 45 BT R
A SRR LS XS TRBEILE
2. W 2 & T W, Langmuir 95§68 0% B 5 BALG
1  R F B Freundlich %58 % 5 5 8 & . R 8t

A B (Qu) 5B BB i Q... (117. 3,
122.5,130, 3 mg/g) 1835, B W Glu-CS/Fe; O, 3
Cr( VD) iy B E R 4 Langmuir SEGH T B
TR FRERM. RARRA/ RLGRER
BHRIEA T Crl VD B SRR B 107,56 me/g ™
SAH5Ed GluCS/Fe, O, BEHAIRXT CeOVDAIURIR
BHROHE R e Cr(VD BUK RS AL TR RE AY I A
— sl -
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h:::l Fnu:ﬁp::ﬂu WE b wy
Ko/ (L mg) 0.057 0,006 0,072

Langrsuls Qe /(mg/g) 128,21 133.63  138.89
r 0,9958 0.9902 0,099 2

Ky/Cemg/g) 3876 8.7 47,37

Freundlich 1im 0,217 9 0, 204 o197

r 0.9622 D.O5TT 0.9838
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I8 9 29 360 - B 8 L Glu-CS/Fe, O, %} Cr
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PR 08 20 0% JE 175 26 0T B Oy o O 00 o PR o R R D O
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— 82

111

ic acid. Metallurgical Analysis.2023.43(6) . 77-84
o RS PR 7 0 S
) e
50 ‘ )
3 o}
£
e'30
20
10
Y= 3.4 3 6
AR
Y WMEREMC(V)BKEGER
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