%30 B 2 1 T RINE S N N Vol.30 No. 2

20124 4 A ADVANCES IN MARINE SCIENCE April, 2012

FHBEREEABEFRFHTH
WIS FFAE R 5T
BAE L RET  LRFLH T LKEE L EA L REE

A BREER BN TERES L, LR TS 266061; 2. FHRHAF THK, LR F& 266042)

B EXARRAARTE BERTERBLABEANFHALAR R AR AL EEZRLL N B, &7
RA LG ENREHRALERRALEA R EFRERARN S AR, ERXR LB RAXEATER T OB & &
FHEABRLH EREARERALCEREERL LT . ARG EFNRAA BB EITERAR AL ERT
ERAXERERERE. ARERLEFREF AL BN AR LB UL EN RO AR B, B AL EH AN
FHEFTREN o FEXRARL NI,

KEWH FBME,PHEFLE R EHRE

hESES P733.3 SCHRARIAED ;A LERE1671-6647(2012)02-0229-07

D Sy 2 kR ) T VA A 90 O B 42 o T LA SR 95 T AL 0 o 2K R R A M ) A O B O 4R B RO B S
RO BB AR OETE TR A SE G kA D W AL RY 20 4 B, W T T 3 B AR 0 7 S ) LR R BORE B U R, X T
BN EAEREZ . BARTEERMRL AR LA T 8RB S TR 06 R W B R a2 R0
FEEMPBGERED . BRIOCHE RS DCREMFY ERESFMS HELREEY RELEY
MRS RS . SRR AR L X E R R 80 . A B ReR 5 08 5% E X A R
FR AR PF T 2R U S B 205 0 R AR DG I R AR HE AT E 5 IR HEAT B AR R R A P B R A AR TR
KRB, ROTLL PR B XTI R, W R A AL HOEE B RN TS RE, 2
78 IR R A R B R D i T PR K R WA S B ST AR B DGR 0 BT DT R EA TR AR IR R, IR X A A A M
TR B BEAR STHR

1R ST

1.1 BmS5XEEH

SEI BT A WP B B 4588 (Skeletonema costatum (Greville) Cleve) B E R B RS — B T 248, %
T 2002-05 R B ARIBRKIL AW, B2/ T 20 CREFLE (/2 BFRWh OCREZA R 3 000 Lx, JGHE L
H12h: 12 h BUEH @ AT, LA 250 mL BE3 = M AR R AR B 508 2048 HCLE IR
AL , BB gk o e g, IR KH (121 °CL,15 min) . WK FATLAR 0. 45 pm WS RET AR IEE . & E
BWAEBKAE.

BRLWAE A FEFRIMFMF T T, BRT /2 BB, 5 3 FEFRILSFMENEE PO,-PHKEN 2
pmol/L,f# NO,-N ¥ /58 16,64 1 128 pmol/L, B N/P b3 5Ik 8+ 1,16 : 1 f1 64+ 1, HIE LA

= W HH:2010-12-15
DBERE:-EREEARTRERITR B0 3 s T 5 K T R (2007 AA092001) 5 95 P 7 ) 5 3 S A W T R 5 87 P B R I
SR S ST I O A —— VL M R M KR L U S A e e R B SR (200811
EE B FHRAEQITT), INHREM AL BIBFER , FENFE RS HH L. E-mail: jiangfh@fio. org. cn

(B 1R %)

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

230 B M £ #£ B 30 &

3FE FRER A P X AT I IR ARG X 10 mL FEBCAE R BB REARF] 500 mL R AT IE K8,
HIFRAH 15 d. A 3NV, HRXMESEMBIFFIME . 355701 80E SR  H & PR a3 # 47
KAALHL

S 1 18] 4 K R B BOURE 5 mL SRR LR HEAT O A K RO B sE 5 55 B 20 mL BEWOH GF/F 38
B IR S A IR R T 15 mL BERELLAE L A 10 mL (KBRS 80 90 0T, F 4 ‘CERSALICE 24 h,
PURBCH A #0056 R B R W BT 9Ot =,

1.2 SRERKMEALLHNE

DA 905 (Rt S RSO E R A M A KM . B4 A Hitachi F-4500 %640 R E T (BLEL 1 om
A E L D 5 T AR M S R VO, AR A REE S 5.0 nm. PR P (A ) 466 nm, B HF K o)
600~750 nm, Lk 680 nm &b B 7% J 3% B (arbitrary unit, a.u. )AL TR RN E KIS,

IS0 K CTE RS s heew 7 680 nm, A, JE B 4 360~600 nm ; I 5E T 56 K S IGIE B 5 A A 440 nm, A, 78
7 600~800 nm™ ', F##HE 1 200 nm/min,

1.3 RBHEOTLE
K39 B 6T B dlE 5 L 78 Matlab B0F 50 R 1A% 3 2 T8 A R I8 — 46 77 36 3 Bs g A7 S 1 A
JA— AL, DUTH BRI B B S0 IR RS TG TE 58 J5 A9 22 5] - AL 3 JE A9 O PR RS BR AR i DG TE TR AR

2 #ZRHWT®R

2.1 AEEFRFAMNTMERFEEKNIZIT

SCRE BB B £ D 5 R R AR SR R POL IR Z B AE R PR SC R, DT DA MR R 608 B A9 B8 A R
MEER. THEREEARNERIOLE BN, R 35 -

B AR KR 1~3 RETERILAB 4 K ol T e L
FA AR KA, 7E £/2 BRI N/P B 645 1| —awpoes /T
AT R KA 10 RAFLRAML M0 N/P W |7

160 LA 8 LM R REENTES s Ry RAHGE & | g4

D. BFGEERE RELRA, RINEAG L K //

AR B 72 &b TP O>TE B o ik SH YT St ps £ _

BB & e 4h 2 1 T TR0 T i 8 19 2 KR 0 3 3 8 22 A — : %ﬁ@/ff\\§<
1.2 REE 54 5 40 o R 48 3 5058 3 8 0 B 0—¢%i

0 10 12 14 16

2.2.1 RA®EAE t/d

@ZﬁﬁLﬁwFﬂﬂﬁ%@ R R . o
§§§%§%f§i¥ﬁﬂﬁﬁi¥jﬁ’lﬂﬁ'ﬁ;ﬁﬁﬁﬂﬂlﬁﬁﬁfﬁﬁﬁ%ﬁﬁf '
TERCR 55 i TR 0R R IR (] L f58 75 06 SR 4 55 RO OGS R
BIA WK (E 22), &b FEME—a3E (B 2b), BB A RERZ RS USSR W =4 e E
MR TRMENZE, B R TUMIER, A TX KRR EBISHFEER. BTH 7 Xet
N/PHI8: 1 ZHTENERCHAETH, BN R EIEE 6 K865 EHE I 7 i 0 — b ab 38 5 2617

B AT 8 SR R AR U X T T R

different nutrient concentrations

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

24 XU A TR B AR AE A R B IR R AT B I R BT 231

300

(=2) FALTE AT B Lol (O BALERE I
250 A
200

150

RABE
H—feFiRE

100 /

50

400 450 500 850 600 400 450 500 550 600
Amm Alam

Bz AR L2 EFRBREGTHEFELEAENTOBR LS
Fig. 2 Fluorescence excitation spectra of photosynthetics pigments of Skeletonema costatum

in /2 culture medium in at different periods
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Fig. 3 Fluorescence excitation spectra of Skeletonema costatum in 6th day under different nutrient condition(Ae, =680 nm)
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Fig.4 The changes of 2 fluorescence intensity ratioes of photosynthetic pigments

with the culture time under different nutrient conditions
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Fig.5 Fluorescence emission spectra of Skeletonema costatum in 6th day under different nutrient conditions
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Study on the Characteristics of Fluorescence Spectra of
Skeletonema costatum Under Different Nutrient Conditions

JIANG Feng-hua', ZHAO Mei-li*, SHI Zhen-ping®, ZHENG Li*,
CHEN Jun-hui', WANG Xiao-ru', LEE FRANK S C*
(1. Research Center of Marine ecology, The First Institute of Oceanography, SOA, Qingdao 266061, China;
2. College of chemical engineering , Qingdao University of Science and Technology , Qingdao 266042, China)

Abstract: The effects of nutrient conditions on living cells and fluorescence spectra of Skeletonema costatum
were studied by using experimental ecological methods. An extra fluorescent peak was found in both exci-
tation and emission spectrum of photosynthetic pigments and the positions of the fluorescence peaks of
photosynthetic pigments were blue-shifted compared to those of the living cells. When the nutrient condi-
tions changed, the characteristics of fluorescence spectra of living cells were basically kept the same, how-
ever the characteristics of fluorescence spectra of photosynthetic pigments were changed when the ratio of
pigments compositions altered. The results indicated that the changes of nutrient conditions affected the
characteristics of fluorescence spectra of photosynthetic pigments, and the environment conditions should
be considered when applying the spectroscopic methodology to monitor and analyze red tide algae.

Key words: red tide algae; Skeletonema costatum ;fluorescence spectra; nutrient
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