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Scheme of the reaction between FPEI/EY and SHMP
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Fig. 3 Fluorescence spectra of the reaction between
FPEI/EY (a) and SHMP (b)
Concentration: EY: 4.0 pmol « L™!; FPEI, 1.0 mL;
pH 3.93; 2ex =340 nm
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Fig. 4 FTIR spectra of FPEI (a) and absorption spectra of the
reaction between FPEI/EY and SHMP (b)
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Fig. 5 Effect of excitation wavelength on
the fluorescence intensity
FPEI: 1.0 mL; EY: 4 ymol « L™'; pH 3. 93

3.5 —= FPEIEY
—A— FPEI/EY+SHMP

3.090 -@— Fu/Fun
2.5 A [ ]

K 2.0

3

15 °
1.0 1 ry
0.5 1
0.0 T T T T ]

35 40 45 50 55 60
pH

6 pH Xt FPEI/EY 5 SHMP 1E B i) % g
FPEI: 1.0 mL; EY: 4 ymol « L™
SHMP: 4 ymol « L™ '; 2x =340 nm

Fig. 6 Effect of pH on the reaction between

FPEI/EY and SHMP
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Fig. 7 Effect of formaldehyde on the fluorescence
increasing of EY by SHMP
FPEI: 1.0 mL; EY: 4 ymol « L™';
SHMP: 2.4 ymol « L™'; pH 3.93
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Fig. 8 Effect of EY on the reaction between

FPEI/EY and SHMP
FPEI: 1.0 mL; EY: 4 pmol « L™!; SHMP: 2.4 pmol « L™!;
Aex =340 nm; pH 3. 93
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Table 1 Effect of EY on analytical parameters

for determination

cey/ LM s

(pmol « L™1) AR e, gamol + L7 pmol « L™1) K
2.0 Fsu0/F470=0.4940. 18¢ 0.2~3.6 0.993 8
3.0 Fs10/Fi70=0.6340. 27¢ 0.1~3.6 0.989 4
4.0 Fs10/Fi70=0. 82+0. 30¢ 0.1~4.2 0.995 3
5.0 Fs10/F120=0. 86+0. 32¢ 0.1~4.2 0.989 3
6.0 Fs40/F170=0.99+0. 36¢ 0.1~4.2 0.9919

FPEIL: 1.0 mL; pH 3. 93, 2ex =340 nm
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AR BRI B AR . X B Ol L S5O T T LA S50 S
VR AR 5 B R 98 S0 S . T A B v I Y v
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Fig. 9 Plots of fluorescence intensity at 540 nm and

Fsy /F4 via the concentrations of SHMP
FPEI. 1. 0 mL; pH 3. 93, 1&x=340 nm

x2 SWNESH

Table 2 Analytical parameters for determination

RS LI (e, pmol « L7D) LT (cs pmol « L71) R? K B (36, nmol « L™1)
H R 5 5 Fsi0/Fi70=0. 82-+0. 30¢ 0.1~4.2 0.995 4 38
A Fsi0=243.2+81. 3¢ 0.1~3.6 0.988 3 46

FPEI: 1. 0 mL; pH 3.93, lex=340 nm

&3 KA SHMP Kl E 4R
Table 3 Results for the determination of SHMP in drink samples

FF: A5/ (umol « L™1) SHMP fif A#/(pmol « L™1) MAFE / (pmol « L—1) [l 2/ %
1 2. 38 0. 20 2.59 105. 0
2 1.48 0. 60 2.13 108. 3
3 1.76 0. 20 1. 95 95.0

FPEI: 1.0 mL; EY: 4 ymol « L™ '; pH 3. 93, 1x =340 nm
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Determination of Sodium Hexametaphosphate by Ratiometric Fluorescence
Method Based on Formaldehyde Functionalized Polyethyleneimine/Eosin
Y System

YANG Chuan-xiao, GONG Wei-bin, TANG Fan, SUN Xiang-ying

College of Materials Sciences and Engineering, Huagiao University, Xiamen 361021, China

Abstract Under the condition of microwave assisted, formaldehyde functionalized polyethyleneimine (FPEI) was synthesized.
The maximum emission of FPEI at 470 nm was obtained when the excitation wavelength was set at 340 nm, and the blue
fluorescence was easily observed under an ultraviolet lamp. Under this excitation condition, the fluorescence emission peak of the
Eosin Y (EY) was located at 540 nm, and the green fluorescence was observed. In acidic medium, the EY and FPEI form a
complex through electrostatic interaction. The formation of the FPEI/EY complex resulted in the quenching of EY fluorescence
at 540 nm, while the fluorescence intensity of FPEI was only slightly reduced. In the presence of sodium hexametaphosphate
(SHMP) . competitive binding occurred between SHMP, EY and FPEIL Because the electrostatic interaction between SHMP and
protonated amino groups on FPEI surface is stronger than that of EY, EY was gradually released from the PEI/EY complex,
resulting in the recovery of EY fluorescence at 540 nm. The fluorescence change ratio between the fluorescence intensity of Ey at
540 nm and the fluorescence intensity of FPEI at 470 (F;,,/F,7) has a good linear correlated with the concentration of SHMP,
and a noticeable blue to green changed under an ultraviolet lamp if SHMP solution was mixed with the FPEI/EY. Based on the
phenomena, a novel rapid ratiometric fluorescence method for determination of SHMP was developed. Under the optimized
conditions, the linear range is 0. 1~4. 2 ymol » L', and the limit of detection (3¢) was 38 nmol « L™'. The proposed method is

of high selectivity, simple and rapid, and is successfully applied to determine the concentration of SHMP in tea drink samples.

Keywords Sodium hexametaphosphate; Ratiometric Fluorescence; Formaldehyde functionalized polyethyleneimine (FPEI) ;
Eosin Y(EY)
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