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Tablel Seciesof phyoplankion used in experments
Phylum Genus Ah Algae Pecies Ah
Scrippsiella S Scrippsiella trochoidea Sct
Prorocentrum Pr Prorocentrum micans Pm
Pyriophyta Prorocentrum donghaiense Prd
Alexandrium Al Alexandrium tamarense Alt
Alexandrium M inutum Am
Skeletonena Sk Skeletonena costatum Ske
Chaetoceros Ch Chaetoceros curvisetus Cu
Bacillariophyta Chaetoceros debilis De
Chaetoceros didymus Di
Phaeodactyum Ph Phaeodactyun tricornutum Pht
32
, 1 ( , 1 ) 20 mL
, GF/F (W haman) (450 4 h) , (450 4 h)
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Table 2 Sample cgpacity and number of components used in parallel factor
Algee pecies Sct Pm Prd Alt Am Ske Cu De Di Pht
Sample number 59 69 59 60 66 36 29 30 18 36
Camponet number 2 3 3 3 2 3 3 3 3 3
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Fig 1 Contour plotsof red tide algae components
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3
Table 3 Position and type of main fluorescent peaks of Red Tide algae
Fluorescent peaks Aok an () Fluorescent peaks type
S 230 235/330 350 Pretein-like( Tryptophan)
T 280 285/330 355 Protein-like( Tryptophan)
N 280/375 A sociated with biologic productivity
A 245 280/380 480 U ltraviolet humic-like
M 315 330/380 390 M arine humic-like
C 1320 360/420 480 Visble humic-like
C 2280(355) /500 505 Humic-likd
4 3
2
1 T 1
, T C :
, T i1 =0 9715, p<0 0001, n =12 Ry, =0 9643, p<0 0001, n =17
hm =0 9391,p<0 0001, n=16;C :rg =0 9872, p<0 0001, n =12, n, =0 9466, p<Q 0001, n =17,
nm =0 9515, p<Q 0001, n =16,
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Fig 2 Relationship betveen red tide algae fluorescence intensities and growth phases
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Applications of Parallel Factor Analysis n Feature Extraction of
Excitation-Em ission M atr ix Spectrum of D isolved Organic
M atter n Red Tide Algae Growth Process

LU Gui-cai*?, ZHAO W ei-Hong', WANG Jiang-Tao’
! (Key Laboratory of Ecology and Enviroomental Sciences Institute of Oceanology,
Chinese Acadany of Sciences Qingdao 266071)
% (Key Laboratory of M arine Chemistry Theory and Technology, M inistry of Education,
Ocean U niversity of China, Qingdao 266100)

Abstract Ten kindsof red tide algae were cultured under laboratory conditions Parallel factor analysiswas
used o extract the features of excitation-enission matrix gectra of disolved organic substances in red tide
algae growth process The characteristic gectra of each algawere obtained Then the smilarities and dissmi-
larities of characteristic gectra of each algawere compared, to provide a basis for the identification of red tide
algae based on the excitation-anission matrix gectra of disolved organic substances in red tide algae growth
process The relationships beiveen the fluorescence intensities and algae growth phaseswere al investigated
The reaults shov that the characteristic gpectrum of each alga is different fran each other In the exponential
phase, the positive relationships betveen the protein-like, humic-like fluorescence intensities and cell densi-
tieswere observed It mplied that the fluorescent substances accumulated during the exponential phase  In the
stationary and decadency phases, the protein-like and humic-like fluorescence intensities increased quickly,
which suggested that the wo kinds of fluorescent substanceswere produced by the broken algal cells and the
degradation by marine bacteria The results shov that PARA FAC model can be successfully applied o extract
the fluorescent ectra features of disolved organic substances in red tide algae growth process and can be
usd D investigate the relationship betveen fluorescence intensities and algae growth phase

Keywords Parallel factor analysis Three-dimensional fluorescence gectrum; Red tide algae
(Received 8 February 2010; accepted 7 April 2010)

20000 , 2500

50000 , 50000

) 2010 1 , 148 00



