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(a) : Three components 1 000 cells simulated mix fluorescence spectra; (b) : Comparison between the 561st cell fluorescence spectra and signal after pro—

cessed with three components; (c) - Comparison between the simulated pure components and estimated ones from three components; (d) : Comparison of
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Fig. 2 Estimated results of the mixed spectra with three components

the 561st cell concentration estimation with three components
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Fig. 3 Estimated results of the mixed spectra with six components
(a) = Six components 1 000 cells simulated mix fluorescence spectra; (b) : Comparison between the 561st cell fluorescence spectra and signal after pro—
cessed with six components; (c) 2 Comparison between the simulated pure components and estimated ones with six components; (d) : Comparison of the

561st cell concentration estimation with six components

600 800

(a) (b) simulated cstimated
500 700 g
—_ ~ 600 38 .
&) 2 S
E 400 % 500 %
3 S E274
= 300 £ 400 600, 603 606
g ]
2 200 2
100
0+ T T T T T ] 0 T T T T T ]
450 500 550 600 650 700 750 450 500 550 600 650 700 750
Wavelenth/nm Wavelenth/nm
120 4 10
c
© simulated — — — - estimated (d)
100 A 3
£ 80 g : .
g = 6 —— simulated —&— estimated
S £
& £ 4
2 40 3
20- \ B
0= ' 0 . . . : ;
450 500 550 600 650 700 750 0 2 4 6 8 10
Wavelenth/nm Number of components
4 10
(a): 10 1 000 ; (b): 10 561 ;
(c): 10 ;(d):10 561

Fig. 4 Estimated result of the mixed spectra with ten components
(a) - Ten components 1 000 cells simulated mix fluorescence spectra; (b) : Comparison between the 561st cell fluorescence spectra and signal after pro—
cessed withten components; (c) : Comparison between the simulated pure components and estimated ones with ten components; (d) : Comparison of the

561st cellconcentration estimation with ten components
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Fig. 5 Estimated results of cyanobacteria WH7805 mixed spectra
(a) - WH7805 cells mix fluorescence spectra; (b) - The estimated result of pure components with components completely unknown; (¢) : Concentration
estimation of the 561st cell with components completely unknown; (d) : Comparison between the 561st cell fluorescence spectra and estimated signal with
components completely unknown; (e) : The estimated result of pure components with components partly known; (f) : Concentration estimation of the 561st

cell with components partly known; (g) : Comparison between the 561st cell fluorescence spectra and estimated signal with components partly known
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Analytical Method of Cyanobacteria Flow Fluorescence Spectrum Based on
Principal Component Analysis and Multivariate Curve Resolution
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Abstract When flow cytometry is used to analyze the polychromatic fluorescence of cells multiple fluorescence spectra were often ob—
tained mixed with multicomponent fluorescence spectra. In this paper the fluorescence spectra of cyanobacteria including many un—
known fluorescence spectra were detected by flow cytometer with serious spectral overlap. In order to extract the main components and
their concentrations from cyanobacteria spectra a method of principal component analysis combined with multivariate curve resolution
was used to process the fluorescence spectra of cyanobacteria. At first the number of main components of cyanobacteria was given by
principal component analysis and then Evolving Factor Analysis was adopted to find the starting and end position of each component and
to estimate the initial spectrum of pure components finally Alternating Least Square combined with the pure components spectral unimo—
dality and non-negativity was used to correct the initial estimation of pure components and concentrations. In the simulation and experi—
ment it was proved that the method could accurately estimate the number of pure components in the mixed spectra and fit the spectral
peaks and then accurately estimate the concentration of each component. This method can not only be applied in the spectral analysis of

cyanobacteria but also used for other multiple spectral mixture analysis.
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