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Discrimination of Red Tide Algae by Fluorescence Spectra and Principle Component

Analysis
SU Rong-guo» HU Xu-peng, ZHANG Chuan-song: WANG Xiu-lin
(Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266003, China)

Abstract: Fluorescence discrimination technology for 11 species of the Red Tide algae at genus level was constructed by principle component
analysis and non-negative least squares. Rayleigh and Raman scattering peaks of 3D fluorescence spectra were eliminated by Delaunay
triangulation method. According to the results of Fisher linear discrimination, the first principle component score and the second component
score of 3D fluorescence spectra were chosen as discriminant feature and the feature base was established. The 11 algae species were testeds
and more than 85% samples were accurately determinated; especially for Prorocentrum donghaiense, Skeletonema costatum» Gymnodinium
sp.» which have frequently brought Red tide in the East China Sea. More than 95% samples were right discriminated. The results showed that
the genus discriminant feature of 3D fluorescence spectra of Red Tide algae given by principle component analysis could work well.

Key words: fluorescence spectra; principle component analysis; Red Tide algaes discrimination

R 8 A I AN F 1) — R K 5
O T % B BT B k2 5 1 v 3 A AR L S
X R 2 A PR 2 2R AT ORI 5 X 1 SR LB
WFFURIR] 9 T Bl v #8 B AT 32 20 S R o )
RIS 5 59 7 2 B B R ) R Ry BT
RS GGHRT 4 BRI R AT R AU
Sy ¥ SEELBL 7 S I I R0 P BAT R G ) S
AR R T2 AT . Lee 25T AR R W 3 9T HAT 1
B HT R HE KR AR 5% D6 D6 T, S 7 T B0 e N
BRI S 53 HTHAR s Kolbowski S50 4 F & 6 — 4K
BRI IO OO VIE T 3 A EE
VEWE A s Boddy A5 A A Al LA, BTV
BRI 9CNE AN B Y 1R o 1 22 5, £ Bl o £ 190 2%
BORSZIL T3 72 P i e 00 OB 5 . H i o
JEE B T B R A 22 v 2 R BOG T
Rr AL A S B, JE R T2 By a0 A e O B R
A

HI TR AR AR I, BEAC B 1 R oy %
e, SRR A 7% T B T 357 957 AL 0 A v L 1S P 00 R A
A D S 51 A Al 1 35 1 PO 5 . ASHIE ST, ol
Ve = DO T, A8 R Ay 2 BT AR S
FVENS 11 Foh B AT i 5 L B0 A e R AT 0 H,
T8 ST A% ] AT S8 7K T BT SIS L PR ) 5 0 1))
TWrEBA

1 #MR5E7AE

1.1 50041

H A H L2\ F4500 580670 66 o LI E
(1) TAES AT 1 eom A7 95 LG (At

ACHS I3 AT 4 A 2 WOR RN R S B 55 0 5 nm, 319
TR 12 000 nm/min; BOR A I FAHETEE 2 400 ~

Y5 B #A: 2006-08-25; 1£1T H #A: 2007-01-15

HETE : HF @ AR T RI(863) 31 H (2004 AA639620)

EH BN : TR E (1973 ~ O, Y3, A, PRI, 5 B0 505 ) ok i
WMHZA , E-mail: surongguo @ mail . ouc. edu. cn



1530 7N 58

B 86

600 nm, I3 8] F& A 5 nm; & 5 3K B0 575 B o4
500 ~ 800 nm, ¥4 [A] B 4 5 nms BN FE-FAT I € 3
U WO AE R i 298 o6
1.2 BERpREFR

) 11 MR W AR (R DBk A
B R i Vg e AR S 22 S0 =, P (Y 8
SR AR A AT, R IR AR 105 (1) HCL R Ab
PRS2 VR/KORN R ZE AR K sk, e Ja 2590K
B(121°C, 0.56 kg*em ™, 30 min) IHET 57 H i
KA ALARHA 0.45pm I8 B U8 5, w88 200 K

TR VAT 24 b 172 TIC T TG TS IR AR M B9
BT CREBE 1] LA () B b 250 R AN DDA 19 172 78 9%
ERACTT ) . S5 R T O IR BE 43 3l 10 000 1x
15 000 1x(400 ~ 700 nm) GG AR B 7%, WIS )&
W12 h:12 hy RIE N (20 DC. FEFRW 15 d, B 3 d
W1 RGBT 23 BTl 2, %6 RAR A R AN S Tl
SPATREFE 3 4, Ferh BRSO IREC 1 A L AR 9O
JEREAE N GRER , 1@ Sm R 75 v, JLAFE b 1) 5%
DTSR MRS, F TP i 75 v (R S0k

1.3 VR = YOGS 1 3 4y 43 i

R1 FriERARNEREREMNRE

Table 1 Species of phytoplankton for the experiments
RES & Bl HET
FHEE] e ARMEIR T EE Prorocentrum donghaiense pr
J:’: s }l'fJ P enti p e
Pyrrophyta Ol rorocentrum N TS Prorocentrum minimum pm
TS Gymnodinium R Gymnodinium sp. gy
YD KRB Alexandrium SEHSE 3 K #E Alexandrium tamarense al
W vl 58 Scrippsiella HEAR T 08 AL 8 Scrippsiella trochoidea sc
fk#E T HABEIE Skeletonema Wl 458 Skeletonema costaum sk
Bacillariophyta TR Chactoceros f%ﬁ% %ﬁ: Chacetoceros cur?isetm cu
FIAEH: Chaetoceros delicatula de
IE B Pseudonitzschia RINUZZTEHE Pseudo- nitzschia pungens ps
BT Xanthophyta RIEHIE Chattonella R G Chattonella marina cm
4 #0] Chrysophyta KRR Phaeocystis BRIEARSESE Phaeocystis globosa cg

4 Delaunay AARAETENS, 3 BRIV Y
YEICHG UG 1 i 1 THCT AN 2 U s AR 5 B 5 T i
ZHETOOEIE A CBUAR I KA 680 nm UK
T IRV 35 58 65 A JEVE ) 5 X 45 VR U R 1) — 4k ¢
GG AT F 3 o047, 13 21095 5 1o 1970 1% s A H
Fisher J 3 20 H7 77 72060 #5 22 5oy 15 53 i Je L4145 1)
Gy HERE JTREAT 0 3 U4y 7% e 0 SR AR I A 4R
I3 A AR D AR R PR L DL AR
Matlab 6.5 58 .

1.4 VRUESE R T L

I 2 5B 3 oy 49 00 W AL A G, BE TR AR
o/ e g T P AR U L) 11 el ol AR
I SE T3 35, FEAE S0 S AT iR AT R S L DL b
TAERH Matlab 6.5 5E5%.

2 HR5IE

2.1 VR B = ESO UG K Ak A

7RSS e 5 B M) FECRS AR 2 FSO D A7 AE
B FRAR T = 2 9 e v I R R R E R I E e
T35 FERE RS TARS A S (K 0 AT T ™ A
WFFEHM I Delaunay — #1147 {EL 32 1 B3k 5 1K) 52 o, B

RO WD B AU e 408 40 DX e O B ) il by %
AEREAT = ZEdi b, SXRH 3 B WU 1 5 T B TR 4
IZE gk R IR ) = 4k 5661 AT 0 A A
B, DM BR 960 M M0 U5 1 = 4E9dt
JCWEA 173 20 AT . 8 o0 M 5 SR e ¢
25 1) S 2 22 (8] W53 1) 75 3%, BLAE T RT LA B 1
FRFRORZR T Pt 98 H AR AR 407 A5 R, HaZ L
MEFRPACRINGE BAE S 10850 20 Hr Fr 3 11 2%
Al AEL B A R IR £ P 22 TR) 145 20 B 2 46 5
DG £ 2 2% 18] R $5 5 » TR 28 3 4 1 32 B 70 4523
WA RAAE . il 3T 3 A i BB TR 23X
85% LA_L, BT 3 A 5 i 23wl W 3R s 9060t
T A B X 11 P 3 A T A5 201
(e AT, ABURT 2 A B R 0 i R e
Iy RE ) (B 1, FVE b S 2k, e J R 2k, 3
BB O KR 2D, JF HARFIE BAT By i A
2R 3 A 15 730 1 AR B HAT € I X 3 U
BE A7, BN [R5 = 2 ) 159 0 1 AT 22 e bk
(SRR 1 PR R 2 AR 1 A 338 L 28 = 3 e o)
o A 8 3 2 e, OF X PP 2 R AL T
FobIR) 22 57, W5 — o A 0 i CAN LA D U Ry



T3 OR 25 2 DGl 4 5 S a3 7 B x o1 g 1) R

1531

5.0
@ LR pm
4.5 2% gy

4.0

35

3.0

VADLOO %+ X0«

2.0
1.5
1.0
os L T ﬁ
) — — AR
0 | | |
400 450 500 550 600

1
Fig. 1

MEWE  ASHIE TR AR 58— S = s 43 40 il v e 4%
PUMFFAL T .
2.2 VR SO A N3 735 I Fisher
H 53 K

Fisher 2P 73 B2 1 AP R ZE v 450 3
AR BT i AR RN G B A R, I AR
A AT BEHL RS H A NIl b 2 8 ok T
R e SN A AR bR, 2R 1

30
20 | ‘%ZI
10 - ﬁ
te ?N@%
ol <
-10 x’5§‘x
= -20
=30 - « pr O cu
O pm v de
x 8y A Ps
-40 - + al < ecm
* sc D cg
o sk
50
-60 -
(@ H—EHS 3
-70 1 1 1 1 1
-40 -30 -20 -10 0 10 20
n2
B2 FEERARIEENR

1.0 . pr
(b) H=ES OB
X gy
0.8 + al
%* SC
o sk
L 2 <O ocu
0.6 | A v
A
<
0.4 & >

! ! !
400 450 500 550 600

TR BV NRIEE RN B IEE

Principle component score of 3D fluorescence spectra of the Red Tide algae
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Fig.2 Fisher discrimination of the principle component score of the fluorescence spectra of Red Tide algae
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Fig.3 Fisher discrimination of the feature spectra of the Red Tide algae
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