Method description for HPLC analysis of phytoplankton pigments – POMME cruises.

Filtration : 2,8 L seawater filtered through a Whatman GF/F (0,7 µm porosity) filter. A particulate absorption measurement is carried out on the filter before storage in liquid nitrogen.
Extraction in 3 mL methanol. After 30 minutes at -20°C, filters were disrupted using an ultrasonicator (10 secondes maximum) then returned to the freezer. 30 minutes later, the extract was clarified through a Whatman GF/C (1,3 µm porosity) membrane and stored at -20°C until analysis (within 24h).

Analysis by High Performance Liquid Chromatography (Instrumentation : Agilent Technologies 1100 series degasser, binary pump, and diode array detector and  AS3000 Thermo-Finnigan autosampler). Separation was conducted using a gradient between a methanol:ammonium acetate mixture (70 :30) and a solution of 100% methanol flowing through a reversed-phase Hypersil C8 column (MOS ; 3µm ; 3mm x 100mm). The different pigments were detected at 440 nm for carotenoids and chlorophyll pigments and at 667 nm for chlorophyll degradation products. Identification was based partially on retention time and especially on absorption spectra of the different peaks (Chemstation interface). A detailed description of the analytical method is given by Claustre et al. (2004).

Quantification is based on a calculation comprising peak surfaces and their respective specific extinction coefficients. Concentrations are in mg.m-3. 

Calibration was carried out using 8 external standards (Peridinin, 19’-Butanoyloxyfucoxanthin, Fucoxanthin, 19’-Hexanoyloxyfucoxanthin, Alloxanthin, Zeaxanthin, Chlorophyll b, Chlorophyll a) supplied by DHI (International Agency for C14 determination, Denemark). Response factors were firstly determined by spectrophotometry followed by HPLC analysis. These response factors were then applied to the calculation of specific extinction coefficients for these 8 standards. The specific extinction coefficients of the remaining pigments were derived from previous calibrations or from literature (Jeffrey et al. 1997).

Validation was carried out at different levels:

· The use of an internal standard (beta-apo-8’-carotenal) corrects for loss during extraction and/or injection.
· The analysis of a solution containing a known amount of internal standard every 10 samples allowed for the control of a good precision of the system during an analytical sequence.
· Total Chlorophyll a values were compared to fluorescence from CTD bottle data in order to detect any discrepancies or errors in manipulation. 
· For the same reasons, Total Chlorophyll a values were also compared to the particulate absorption measurements done on the same filters.
Performance of the method: this method has proved to show a strong sensitivity with detection limits for Chlorophyll a of about 0,001 mg.m-3 as well as a good resolution between and Divinyl Chlorophyll a and Chlorophyll a. Precision of the method was generally greater than 99%. Participation in an HPLC intercomparaison exercise between 4 different laboratories (SeaHARRE-1, Claustre et al, 2004), demonstrated that pigment results from the LOV were satisfying for the analysis of Chlorophyll a and accessory pigments from seawater samples collected over a wide range of concentrations.
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