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{4 3 E FLS920P A & 25 9¢ )% o6 3% {X (Edinburgh
instruments, Edinburgh). & #H T KX ¥ (Mettler Toledo,
Switzerland) . # ¥ (0~5 mL),
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Table 1 The calibration and prediction concentration

of the of L-Tryptophan

BOESH  WIE/(ug - mL™D || BN ¥E/(ug - mL™D)
1 0. 375 7 0. 50
2 0.75 8 1.00
3 1.25 9 1.50
4 1.75 10 2.00
5 2.50 11 2.25
6 3.00 12 2.75

ELWA: EXHARESFHEATH (61178032, 61378037), w1 5 = A% 3 A BF Bl 45 9% % 301 ¥ 42 301 H (JUSRP51628B) ¥ )y
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Fig. 1

(a) Three-dimensional fluorescence spectrum of L-Tryptophan solution;

(b) Excitation spectrum with emission wavelength at 350 nm
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Fig. 2 Auto correlation spectra with the different disturbance variable

(a): by excitation wavelength; (b): by concentration
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T4 o A Fe /) — 3 18] 191 (partial least squares regression,

PLSR) R F AR £ 1 26 A i foc /> — 5 330 32 0 742 42t i L ik 47 2
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Table 2 Prediction results of PLSR model for the concentration of L-Tryptophan

] R K WK
i S KIRE B i IR 2 B i IR 2
/Cpg s mLD) /(g » mL~1) /% /(g » mL~1) /%

7 0.5 0. 647 29.413 0. 555 11.093
8 1.0 0. 865 —13. 459 0. 879 —12.091
9 1.5 1. 321 —11. 908 1. 321 —11.928
10 2.0 1. 954 —2.275 1. 862 —6.917
11 2.25 2.335 3.790 2.314 2.832
12 2.75 2.679 —2.599 2.878 4. 646
r — 98. 844 — 98. 364

RMSEP — — 0.120 — 0.276

SR FH U & e K A 1 [ AR DG DG 2 A e e/ — 3 1 3
DS WINAETY , A R 2 i, TN AE R A MR
SRR B T AH 56 R B () S 98,844 %6, T Ky 7 AR 4R 22
(RMSEP) 4 0. 120 pg » mL ™" T8 L %8 R B2 A4 3% 1Y
A OGO 7 TN AL AL, AE 32 R A 3 B, T AR
T S SR SRR B B0 T A 55 R A 98. 364 % . T Xy U5 AR iR
24 0.276 pg » mL ', & 3Ca) FI(b) 43 & 45 A R A 75 =X
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Fig. 3 Auto correlation spectra with the different disturbance variable combined with PLSR

(a): by excitation wavelength; (b): by concentration
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Table 3 Prediction results of RBFNN model for the concentration of L-Tryptophan

o kWK e FE

S —_" SR AE ; - ; -
RS /Cug » mL) A AR 2% A AR 2%

/Cpg + mL 1) /% /Cpg + mL 1) /%
7 0.5 0. 480 —3.952 0.471 —5.742
8 1.0 1. 005 0.537 0.999 —0.139

9 1.5 1. 627 8.497 1.563 4.176
10 2.0 2.021 1.035 1.992 —0.403
11 2.25 2.203 —2.076 2.208 —1.855
12 2.75 2.797 1. 692 2. 741 —0.333

r — — 99. 742 — 99. 906
RMSEP — — 0. 060 — 0.033

i 3 AN 4 FRATHT LU . PR SR J5 X A i 2
22 7 2% A5 R ) T 9 I S B ok B A LAY R IR R R
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Fig. 4 Auto correlation intensity of em=350nm with the different disturbance variable combined with RBFNN

(a): by excitation wavelength; (b): by concentration
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Detection the Concentration of L-Tryptophan by Fluorescence Correlation
Spectroscopy

GU Song' ?, ZHU Zhuo-wei' *, MA Chao-qun'"?, CHEN Guo-qing"
1. College of Science, Jiangnan University, Wuxi 214000, China
2. Jiangsu Provincial Research Center of Light Industrial Optoelectronic Engineering and Technology, Wuxi 214000, China

Abstract The three-dimensional fluorescence spectrum of the L-tryptophan solution was measured in a fluorescence spectrome-
ter. The result showed that the fluorescence peak of L-tryptophan located at 270 nm/350 nm (excitation wavelength/emission
wavelength). As the emission wavelength was fixed at 350 nm, an excitation spectrum can be measured. It can be found from
the excitation spectrum that the curve has a high slope and good linearity in the range of 250 ~260 nm. Thus, the excitation
wavelengths of 250, 255 and 260 nm were chosen to excite the sample, and three fluorescence emission spectra were measured.
Based on the three spectra, the auto correlation spectra with disturbance variable of wavelength were constructed. In addition,
the emission spectra of the ultrapure water under different excitation wavelength were measured and averaged to be reference
spectrum. The auto-correlation spectra with disturbance variable of concentration were constructed by correlation calculation
between the reference spectrum and the averaged spectrum of the samples. Combined the correlation spectral data with partial
least squares regression (PLSR) and radial basis function neural network (RBFNN), the prediction models of the concentration
of L-tryptophan were measured, respectively. The prediction results showed that the correlation spectrum constructed with dis-
turbance variable of concentration had a better signal-to-noise ratio and better prediction performance. Furthermore, with the
same disturbance variable, the model based on RBFNN was more precise than that based on PLSR. Among all the models, the
model based on RBFNN with disturbance variable of concentration had the best prediction performance with correlation coeffi-
cient of 99.91% and root-mean-square error of 0. 033 pg * mL~'. This method can provide helps in the food safety supervision

for the accurate determination of substances.

Keywords [-tryptophan; Fluorescence correlation spectrum; Partial least squares regression; Radial basis function neural net-

work
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