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Measurement of Copper Complexing Capacity
of the Exudates of SieE/oreriz coS/S/Lm7

Chieh-Shih Hsieh, Hsueh-Jen Tsai, Jin-Yu Yeh and Mao-Sen Su

Based on the measurement of labile copper by differential pulse anodic
stripping voltammetry (DPASV) after a number of ionic copper spikes are allowed
to equilibrate with the complexing material in the water sample. Based on
DPASV data, the copper complexing capacities of dissolved organic compounds
produced by Skeletonema costatum in each culture day was studied. The com-
plexing capacities (CL) of the exudates were found to vary from 2.41 to 6.37
zg/l.  The values of CLdid not increase as passed culture time, but it was
dependent on the concentration of S. costatum. The value of the conditional
stability constants (K’) was found to vary from 10833 to 10%-66. All of these
results show that the copper complexing ligands in the exudates have different
properties at different culture days of S. costatum

pET : BW R -SAED

Key words: Skeletonema eostatum, Copper, Complexing capacity.

Bl B

HRAEIRESBERUAERNANLBYBRAYEEE 6l BHET ~ ERATRLS
WK U REEEDERE (B ) REENYSSREERYES ( Stumn and Bauner, 1975
) O s MABNBEHELSBETHAKAEEDHBERR HEEFZIEEER gims Engel
FISunda ( 1979,1980 ) ¥ REEHMEG - Moy B R TIE RN AR Silversides, Menidia men-
idia GRS H9 Tt A8 ; Sunda F1 Guillard ( 1976 ) > BY RN O ¥ ( Thalassiossira
pseudonana ) (9% » REHMIEA/NRFIET 15 1AM » MR FBER FREE ; Aderson 7
Morel ( 1978 ) ® WZe RSB IFEM ( Gonyaulax tamarensis ) ByFE¥E ; Sunda F (1978) O HE
S S5 B EE ( Palaemonetes pugio ) HyBPE R Anderson % ( 1978 )V I RFHBEW RO BHG
HHANER - BERFRTH » EARABY  RESBRAGAYHARKNKEEDELRE
RAEREBEREATHPLEL » HPARKBHHRESBET > # 4 8 ( Complexing cap-
acity ) » %@Kﬁ*ﬁiﬁﬁ#?%&’ﬁ&%%%%&ﬂ‘%ﬁ ( Nonlabile ) # V. 5% BEERE
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B MAPREHPEAH R ( Kramer, 1986 ) o

EEAKEE RS EE R HRNE » R EMMPLREY ( Anderson F Zeutschel,
1970 ) B AR ERE—HH TLEKBESBEL B A EA ( Chelating reaction ) MHK
$E{L. &4 o G McKnight FoMorel ( 1979 ) @ $5H7A 21 MHETLUL WHEBRYH - MAMELE
84 ; Van den Berg % ( 1979 ) OV igHIEE# % ( Anabaena cylindrica, Navicula pelliculosa T
Scenedsmus quadricauda ) FTRER G B SEIES I 6.73 ~ 2.86 F10.66 #mol/1 ; 7 Ogiwarafy
Kodaira ( 1989 ) 2> }SHEE#E ( Microcystis areugionsa ) TEA TISEBRE D » A5 WHHHAD
AR #£0.12F 0.75 #mol/ dm?® > [Ej##{l, -

AL BB EREEXBA LB TS ( Skeletonema costatum ) R WA IR LR ALK
s R RIF > EEMEMFS RERRGFTEXRARY > MUEKEER  EFEL  BRRAK
&FLBEHBEEN 4T e B S BRI MOBETERYE - BB KN ESBAEHSED
UBEESBHIBEE 2F Mt INEEEMARFBEMEDTA-2Na B LIREESB 2 Fit- K
b AREBENESENEREET » BENIWHHRZE SRS » IMFRIBERERXEZBE
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FHEFERZEE S, costatum » {F i KEE LARE D M 0Tk WO ABIR SR T © 25 2 MR RO B AG
FERBNFT RIS HE o HIEER 2 KB 22 ~ 26 °'C » X/RLL AR BHIBE » HXEMERN 1500 luxs &
W HFME 1 PR BEMMESREKAEHEREAZSE (Parsons &5 1989 ) @ » %A
Advantec # 0.45 ¢m WIEIEABIE » B WKL EG & G 264 ARG LG » BT HSRASE A HET (
Chen%» 1988 ) ¢ » HEFEHHEWT :
LEGBEZ KE10 ml ERBAEE YBAMB (99.99%) 858 » KRAKPZHE
2L BB ERNEMBE AT R ERE > THFMS 10546 -
IEBBMART  BWEM ( Iitial potential ) — 0.42 v » BHER ( Final potential )
+0.04 v > SEREFR 1 54 > $THBER ( Deposition time ) 120 » WHMAZ BESEHR
s FHEIEE ( Scan rate ) £ 10 mv/sec s REGA/NEA /KL
4.1 Differental pulse anodic stripping voltammetry #7547 » EE(2) ~» GVFER 12K » ¥R N
THETBE—EHRN DEF-BRIKEEMNEER -
5.4 ## Shuman 1 Woodward ( 1977 )OO FigFR 2 Kk HFEHESED -
48 Chau % ( 1974 ) ' @yBi%e » RSMABTR K FHRIEFRYB EE LA » TLUA

£1 FHREERZALBRNH

Table | Chemical composition of S, costatum culture medium.

Concentration
* Component
(g/m?)
CO( NHz)z ( Urea ) 60
Ca ( H,PO,).+ 2 CaSO, ( Calcium superphosphate ) 30

Na,SiO, ( Sodium silicate ) 10
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Cu + L=CuL E5» QI EEBERE ( Conditional stability constants YK'=(CuL }/(
Cu J(LJ » MiMartincic & ( 1986 ) '“® ZEBKKEARILEFA pHE 2 LITF » BLADPASVRIE » BT
(B R Ay AR L8R ( Total dissolved Cu ) » FLIFAHERY pH BERTH » BARESH ( Labile

Cu ) ( Duinker FKramer, 1977 ) 97 » Fi% 23 BB FESA ( Nonlabile Cu ) O 3R DPASV A
78 75 52 b SHED S EHRAE R o MTARSE Hanson % ( 1988 ) O Z MMBMBHMEA 55

A

SHEET 2 BE » B [Cu”'_]/[ Inorg.Cu ] =0.017 » Bl
K’ = ( nonlabile Cu ) / ( labile Cu X 0.017 ) (L)
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B S, costatum BB 1 PTR EEREHNERBRENAS » BEBRERR RN
SE¥SE ( Lag phase ) » E3%8 ~RAH BUX R ( Exponential phase ) » RERREEEHR
E#5 1A ( Stationary phase ) » HEEEFRM ( Declining phase ) o

2 BRI EE > B3 RE2BRESHENH 2.41 £6.37 pgsl 2 BVREREAS
B1.03 B 7.44 pg/l 2R EREEMEMMEE; y=1.31+0.66x > r=0.93> RS R
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Al AR EREENRNE > THEBERAMIIE-
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ERESBERT WHHAK BlE4 By A EHEBBAEAR HARERE AP EARRERS K
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Fig.l Change in chlorophyl-a with culture time.
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Fig.2 Copper titration of exudates of S. costatum from each culture time.
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Fig.3 Change in complexing capacities of exudates of S. costatum with culture time.
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ARYWTEFA 2T EEWE SEUB D BARHSE » HREESE BB aRED » HE HFTEY
BHBERH BER BB S & R I E FT 8 K B H W2 %5 ( Hanson % | 1988 ) ¢ e A
& LI DPASY 553 4718 52 HESRA ~ TREESAR S MBS EEIERT EREET TN s
BEEMARERLRILEAREME ( The strength of complexing capacities ) gy 5k » h3E
2T HUED WH RS T R ERE RN R 1057 F10%% 2, HEMERK » EREUREH I
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Table 2 Production of complexing agents by 3. costatum im each growth phase,

Growth Incubation Complexing capacities Conditional stability
phase time ( days ) Ceg/1) constants ( logK’)
Lag 1° 2.63 6.48
Exponential 2 2.41 6.58
3 6.37 6.42
Stationary 4 . 5.10 6.33
Declining 5. 2.62 6.66
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