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Application of Fluorescence Spectroscopy and PSO-BP Neural
Network in the Detection of Potassium Sorbate Concentration
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Abstract Potassium sorbate, one of preservatives, has been used widely, but it will do harm to human health
if it is overtaken. Fluorescence spectrum properties of potassium sorbate in aqueous solution and orange juice
are studied. The results show that the fluorescence characteristic peak of potassium sorbate in aqueous
solution exists at A_/A_, =375 nm/485 nm , the mixture of potassium sorbate and orange juice has a side peak
at A, /A, =470nm/540 nm besides the fluorescence characteristic peak. In the mixture, there is mutual
interference of fluorescence characteristic between potassium sorbate and orange juice, which makes the
concentration detection of potassium sorbate more difficult. To determine the concentration of potassium
sorbate in the mixture, back propagation neural network optimized by particle swarm optimization (PSO-BP)
is applied. The average recovery rate of the 3 prediction samples is 98.97%, and the range in which the PSO-BP
neural network can accurately measure the concentration of potassium sorbate in the mixture is 0.1~2.0 g/L.
The prediction results indicate that the method combining fluorescence spectrum and PSO-BP neural network
can effectively detect the concentration of potassium sorbate in orange juice.
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Fig.2 Molecular structure of potassium sorbate
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Fig.3 Fluorescence spectra of potassium sorbate in aqueous solution. (a) Three dimensional fluorescence spectra;
(b) contour map of fluorescence spectra

MR O RE S 1L TR AV TP Ll AR B T TR R 0.35 /LIS TR A TR TR = 4 OO T R A O
TR R 4 TR o 5K P I B IR R S8 G TR TR A IR 2O & AR TR KA. B 3(a)
FE 4 (a) ] LU i, 1R -G OB 9O 08 32 B 34 5 ; N IET 3 FNIE 4 T LUt 1R G W 206 IS A HE8
MiHeA R 2 B, I Y80k & 53K 53 51k 460~470 nm F1 500~560 nm B 7776 — ANl o ¢ T E 45 9T
TE A, I, =370 nm/528 nm £71E DG RFAR W, AT LUAHE W7 b 00 0 174 7 A= 06 RS 0 09 9 R A 06 . L |
AR IR A, — 7 T TR AR B — R A B, 51 AL RR IR A 2% L AL #1002 O 1 i T
C/ S Ry LNy R o WU O | I g 0 2 ML S = 7 S 1 B P 0 o i N i 1 T
BT e L AR 0 e R A 00 1 A JEE

MR 3 A 8 PR L 1L Y R B LR TR A VA VR ) T VR BEATS Ry 0.35 o/ LB TR R TR I A v R BT A A
SR . i 4 FE S FTLAE 9 FE 43 B FE — S DEOL R IR I A /A, =375 nm/485 nm Fl— /> fil] i
A, =470 nm/540 nm, o 26 KRR 1 A7 FE T 0k UK 360~400 nm Fl & 3 4k 465~505 nm 19 115 [l
P AELR S R ARE A 0 g v PR L — i 25 5, e 22 9 Rk [ T S0 00 o FEAB VE AR AL AR TR

0515004-3



430/
90"
50
=310
xos\“‘\"zm’,‘,““‘“““
e“%x‘&\l“ 300 340 380 420 460 500 540 580
Emission wavelength /nm

itation wavelength

3!
3
3

X

P4 it DAL BT (M 29EOOEIE . (a) =4E5E0O6IE; (b) S i 2otk &
Fig.4 Fluorescence spectra of potassium sorbate in orange juice. (a) Three dimensional {luorescence spectra;

(b) contour map of fluorescence spectra
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Fig.5 Contour maps of 8 samples

0515004-4



L G-

ORI 375 nm , B TERERERE S 1A, LU A R B v B AR X SO 5 EE R OC R W 6 itk , AR E |8
S5 it 28 227 19 110 AL R B I R Mk K YR M 0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8 /L, MBI FRa] LA Y, 24 1L AL e 4
VA S N B AR G SO R I R B, 2 % S I KO SR A & G K 485 nm i, AH AP 1 2% il 6 BT X N ) AH
Kb 5 i B 25 (8 N A5 33X % BHARE TH I T P L L R BT A v JBE FIAR X 28 G5 B N A AE 2R PE O &R, Lambert—Beer €
R PRI FH o LAY TR 40 Uk 3 RIRE GF 28 S0 B 1) O R AR A2 4, RO BT 6 114 1 £ 56 Z IR SR ek LA
U TE B 0 TR v o L B TR 0 G VR R, 7R SR JH PSO—-BP 1 25 9 45 Sk b FHRS ey 1 AL 1R 40 e 3 R RR 4 % O 5
JEZ K& .

16000
14000

Intensity (a.
o
S
S
S

50 390 430 470 510 550 590
Emission wavelength /nm

6 it Il B AT 1 428 i
Fig.6 Two dimensional fluorescence spectra of potassium sorbate in orange juice
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Table 1 Prediction results of PSO-BP neural network

Prediction sample Prediction value /(g/L) Actual value /(g/L) Relative error /% Recovery rate /%
1 0.5952 0.60 0.80 99.20
2 0.7888 0.80 1.40 98.60
3 0.9910 1.00 0.90 99.10
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