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INTRODUCTION

Pigment samples collected by SIMBIOS Investigator, Dr. Arnone, arrived at Center for Hydro-Optics and Remote Sensing, San Diego State University, on September 3, 2003, stored in liquid nitrogen.  These 22 pigment samples were processed using HPLC and fluorometric techniques on October 31, 2003.  The results of these analyses with pigment concentrations were sent to the PI and SIMBIOS Project Manager on December 17, 2003.

METHOD

Samples were filtered through 0.7 m GF/F, 25 mm glass fiber filters and stored in liquid nitrogen.  They were extracted in 4 mls of 95% acetone (previous acetone was 100%, but the 5% of water helps with peak shapes of Chlorophyll c3 & c2).  With a filter and sample the water retention is about 0.2 to 0.3 ml and equates to about a 92-95% acetone extraction solution.  After 24 hours of extraction in a freezer (-20oC), the samples were sonicated for 10 seconds using a microprobe tip at a 60% duty cycle.  They were then extracted again for 24 hours.  Glass-fiber particles, generated during sonication, were removed from the extract by centrifugation and filtration using 0.2 m PTFE in-line filters.  An internal pigment standard (canthaxanthin, which is normally not found in samples) was added to the extract to correct for any extraction volume changes during sample processing.  Since canthaxanthin is a carotenoid and does not fluoresce, it does not affect the fluorometric analysis.  The standard fluorometric method of Holm-Hansen et al. (1965) was used to calculate chlorophyll and phaeopigment concentrations on an aliquot (100 l) of the pigment extract.  These concentrations were also correct for extraction volume changes using the canthaxanthin internal standard.  The NASA protocol for the Fluorometric Chlorophyll a: Sampling, Laboratory, Methods and Data Analysis (Trees et al., 2000) was followed. 


The HPLC method used was that proposed by Wright et al. (1991).  Pigments were separated on the ODS-2 C18 column using a three solvent gradient system at a flow rate of one ml per min.  The separation of the various pigments requires 25 minutes with the pigment peaks being detected by a absorption detector; a ThermoQuest UV6000 scanning diode array detector (190 to 800 nm at 1 nm resolution).  In addition, a ThermoQuest FL3000 scanning fluorescence detector was used to detect and quantify the various chlorophyll degradation products, which occur at lower concentrations.  Although the absorption peaks for the monovinyl and divinyl chlorophyll a co-elute, each compound absorbs differently at 436 nm and 450 nm and it was therefore possible to correct for the divinyl chlorophyll a con​tamination by monitoring changes in this ratio as a function of changes in the divinyl percentage (Latasa et al., 1996).  Accuracy for each pigment compound was based on availability of pigment standards and the selection of pigment specific extinction coefficients.   The NASA protocol for HPLC analysis was followed (Bidigare and Trees, 2000).  


Peak identifications and purity were confirmed 'on-line' with the ThermoQuest UV 6000 scanning diode array absorption detector.  Calibration standards were purchased from Sigma Chemical Company and from DHI, Institute for Water and Environment, Denmark.  System calibrations were performed using pigment standards to determine individual standard response factors for each compound.  Concentration of the standards were determined or verified spectrophotometrically using published extinction coefficients (Latasa et al., 1996, and Jeffrey et al., 1997)  

PIGMENT NOMENCLATURE

Parameters


Description




Units


CHORS#


PI’s initials + number 



PI’s ID#


Name on sample foil or cyro vial

CHL
 


Fluorometric Chlorophyll


mg m-3

PHAEO


Fluorometric Phaeopigment


mg m-3

Chlide_a


Chlorophylide a



mg m-3


Chl_c3



Chlorophyll c3




mg m-3


Chl_c2



Chlorophyll c2




mg m-3
Chl_c1c2


Chlorophyll c1 + chlorophyll c2

mg m-3


Perid



Peridinin




mg m-3


But-fuco


19’-Butanolyoxyfucoxanthin


mg m-3
Fuco



Fucoxanthin




mg m-3


Hex-fuco


19’-Hexanoyloxyfucoxanthin


mg m-3


Pras



Prasinoxanthin




mg m-3


Viola



Violaxanthin




mg m-3


Diadino


Diadinoxanthin



mg m-3
Allo



Alloxanthin




mg m-3


Diato



Diatoxanthin




mg m-3


Lut



Lutein





mg m-3


Zea



Zeaxanthin




mg m-3

Chl_b



Chlorophyll b




mg m-3

Chl_a



Chlorophyll a 




mg m-3


Beta-epi-Car


Alpha carotene



mg m-3


Beta-beta-Car


Beta carotene




mg m-3


MV_Chl_a


Monovinyl chlorophyll a


mg m-3


DV_Chl_a


Divinyl chlorophyll a



mg m-3 
Tot_Chl_a


Monovinyl chlorophyll a 


mg m-3




+ Divinyl chlorophyll a + Chlorophilide a





+ Chlorophyll a allomer + Chlorophyll a epimer

Date ID


CHORS HPLC Run ID Date

PROCESSING/ QC NOTES

· No technical problems to report.

· BA0390: Concentration of the extract was too low to get an accurate Fluorometric reading; therefore, the value was not reported.

· 2 Filters were labeled BA0385.  We assigned one in the BA0384 slot, because that filter was missing.

· 1 Filter was labeled BA038_.  We assigned it to the BA0380 slot, because that filter was missing.

· NOTE:  Check over BA0384, BA0385, & BA0380 vs. your Chl_a value for that samples and contact CHORS to discuss discrepancies. 
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