2007

Foectroscopy and Sectral Analyss

Vol. 27 ,No. 3,pp556-559
March , 2007

1 1+ 1 1 1
1 , 266003
2 266071
3 (25,20,15 ) 3 (7 000, 4100, 1 100 L x)
('Skeletonema costatuma, Sk) (1soch-
rysis galbana, 19 ( Platymonas hel golanidica, PI) , (Al-

exandrium tamarense)

1 i

1 0657. 3, Q949. 2

[1.2]
20 80

, Yentsch!®

, Sppilda( ) o]

[68]

Lloyd® ,
AA [10]

[11-14]

1 2005-12-16, : 2006-03-28
863" (2002A A639620 , 2004A A639620)
: , 1980 ,

( Gymnodi ni um stei n)

: 1000-0593(2007) 03-0556-04

1
11
1 , 973
, 12 h/ 12 h,
3 (25,20,15 ) 3 (7 000, 4 100, 1 100
L x) , 1 8d
Hitachi F4500 ,1cm
200 600
nm, AN 10 nm, 5nm, 10 nm,
1200 nm- min™*, 0 2nm
2
12
3 3 )
720 (
144 ) Matlab (Verson 6.1, Math-
works Inc ) ) ,

[15]

[16]

* e mail : qgzhang @ouc. edu. cn



557

Table 1 Phytoplankton species included in the test

No.
1 Alexandrium tamarense(Al) Dinophyta
2 Gymnodi ni um stein( Gy) Dinophyta
3 Skel etonema costatuma( Sk) Bacillariophyta
4 Isochrysis galbana(ls) Chrysophyta
5 Platymonas hel gol anidica( PI) Chlorophyta
, 2,
2 Sk Is Pl
) Al Gy
21 , 17
200 600 nm , Al _ Ty
Q2 nm , 2 001 , -
2001x1 : B
, 1(a) , , £ =
100
! f,,/ 80 ¥
l(b) 1 24, .3()()
, ' 300 e
14001
= 1200
% 10001 g
g £
g 8001 =
¥
<
¢ 6004
[ 75]
&
g 4001
=
200
200 300 400 500 500
Excitation wavelength/nm
@
5 ’1_() 600
- 0.8 400 ':
‘\‘i 300 'Ml“\\
'5 0.6 \ Fig 2 Characterigtic spectra o thefive
_‘qé‘ . species of phytoplankton
" X
g 04 \\
7 \\v”\/‘/\\ 22
é 0.2 \ ) ,
200 300 400 500 800 S '
Excitation wavelengfh/nm 1]
9 ,
Fig 1 The original and pretreated spectra of Is ' ,
) 3 , 300
) ) nm , Is 470 nm ,
20 nm ; Pl 520 nm )
) ) 220 , Al Gy 350 nm
600 nm 144 , Sk 350 nm



558

27

Matlab

Z z 2
= B £
£025 £ 0.251 | £ 0.25
£ E £
5 020 A s 020] \ oy 3 0201 Is
£ / £ &
So1{ | ~ Al ¢ 015 \f‘v £0.15
\ bt
§0104 \\ € 0.101 2 0.10 \
A - “ < = Dt N
£ 0.051 S g 0.0571,~ 20051 \
E K N ] + \ “_‘3
< 0 . _— .2 0 : v T 0 - r r -
= 300 400 500 600 & 300 400 500 600 &~ 300 400 500 600
Excitaticn wavelength/nm Excitation wavelength/nm Excitation wavelength/nm
@) () ()
2 2
2 b=,
£025 g 0.251
£ |
@ 0.20 Pl E 0.201 Sk
£ \ 2
o5 \, Sais] | \
£ TN £ | RN
gow0q \_\/ /\\ $010 ~
=
f’>__j 0.05 { /] é 0.051/ \\—-«\
5] N
T 0 . — . T 0 ,
= 300 400 600 600 & 300 400 500 600
Excitation wavelength/nm Excitation wavelength/nm
() (e)

Fig 3 Sandard spectra of the five species of phytoplankton

, Al, Gy

Is, PI, Sk )



3 559

[1] ZHANGQiarrgan, WANG Xiwlin, ZHU Chenrjian( , , ). Marine Environmenta Science( ) , 2004 ,
23(1) : 73.

[2] Chomko R M, Gordon H R, Maritorena S, et al. Remote Sensing of Environment , 2003, 84(2) : 208.

[3] Yentsch CS, Phinney D A. Journal of Plankton Res. , 1985, 7(5) : 617.

[4] SeppAlad, Balode M. Journa of Marine Systems, 1999, 23(1) : 51.

[5] SeppAlad, Balode M. Hydrobiologia, 1998, 363(1-3) : 207.

[6] ZHANG Qiangian, LEI Shurhe, WANG Xiwlin, et al ( , , , ). Sectroscopy and Spectral Analysis(

) , 2004, 24(10) : 1227.

[7] ZHANG Qiangan, L El Shurhe, WANG Xiuwrlin, et al ( , , , ). Chinese High Technology L etters( ),
2005, 15(4) : 75.

[8] ZHANGQiangan, LElI Shurhe, WANG Xiuwlin, et al. Spectrochimica Acta Part A : Molecular and Biomolecular Spectroscopy , 2006 , 63
(2) : 361.

[9] LloydJB F. Nature, 1971, 231: 64.

[10] HELifang, LIN Darrli, L1 Yao-qun( \ , ). Progressin Chemistry ( ) , 2004, 16(6) : 779.

[11] WEI Yongfeng, LI Xiaoc-hua, MA Dong mei ( , , ). Spectroscopy and Spectral Analysis( ),
2005, 25(4) : 588.

[12] BeétranJ L, Ferrer R, GuiterasJ. And. Chim. Acta, 1998, 373: 311.

[13] HernandezJ A, Cladera A, Esteal J M, et d. Analyst, 1998, 123: 2235.

[14] PatraD, Mishra A K. Anal. Lett. , 2000, 33(11) : 2293.

[15] Savitsky A, Golay MJ E. Ana. Chem. , 1964, 36: 1627.

[16] REN Rucen, WANG Hui-wen( , ). Multi-Mathematical Statistics Analyss Thess, Method, Example(

o ). Beijing: National Defenced Industry Press( : ), 1997. 92.

Resaarch on Characterization Analysis of Synchronous H uorescence
Spectra of Living Phytoplankton

TANG Xiao-jing' , ZHAN G Qian-gian' ", L EI Shurhe’ , SU Rong-guo® , ZHU Cherrjian' , WAN G Xiurlin®
1. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266003, China
2. Mathematics Department , Ocean University of China, Qingdeo 266071, China

Abgtract The synchronous fluorescence spectra of five phytoplankton species growing under three temperatures (25, 20 and 15

) and three illuminations(7 000, 4 100 and 1 100 L x) were measured and processed by multinomial smoothness and autoscaling
to obtain the characteristic spectra. Principal component analysis was used to obtain standard spectra. The anayss shows that at
different temperatures, the characteristic spectra of Skeletonema costatuma, Isochrysis galbana, and Platymonas hel gol ani dica

show high smilarities, while the spectra smilarities of Alexandrium tamarense and Gymnodinium stein are not as good as the

above three species. The standard spectrum of Skeletonema costatuma , which belongs to Bacillariophyta, is quite different from

those of Alexandrium tamarense and Gymnodinium stein, which belong to Dinophyta.
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