FICHE  META_INFORMATION_PARAMETRES

(à remplir par le responsable du paramètre)

( A renseigner AVANT la mission )


1. PARAMETRES CONCERNES  


Lipid class tracers in dissolved matter and suspended particles 

2. OPERATION & CAMPAGNE / OPERATION & CAMPAIN
Nom de l’opération 

PROOF-PECHE

Nom des  campagnes

DYNAPROC2

3. PROJET  ETUDE / PROJECT TITLE
Rôle de l’hétérotrophie dans l’exportation du carbone biogène : approche par les traceurs lipidiques.

Impact des processus à petite échelle temporelle (jour/nuit) et de la  transition saisonnière

Role of heterotrophs in biogenic carbon export :  a lipid approach

Impact of small scale processes (daily cycle) and seasonal transition

4. RESPONSABLE SCIENTIFIQUE / PRINCIPAL INVESTIGATOR
	Nom /

name
	adresse / 

address
	téléphone / phone number
	fax /

fax number
	adresse mél /

email address

	GOUTX
	COM-UMR6117
	0491829062
	0491829051
	goutx@com.univ-mrs.fr

	
	
	
	
	


5. BREVE DESCRIPTION DU PROJET / BRIEF DESCRIPTION OF PROJECT

(1) Lipid class biotracers will be used to characterize and quantify biogenic carbon stocks and fluxes through heterotrophic processes, from surface to depth (suspended and sinking particles, dissolved matter) at small temporal scale and during a transient period between summer and autumn 2004. 

(2) The  role of bacterial hydrolysis in particle and dissolved fluxes will be specifically addressed by coupling chemical and biochemical approaches. The TLC/FID Iatroscan analysis of lipid extracts will allow to identify and quantify lipid degradation metabolites and their source molecules.  This chemical approach will be completed by a new biochemical measurement of lipid hydrolysis rates (Bourguet et al. 2003) (see parameter 407).

( A compléter APRES  la mission )

6. DESCRIPTION DES PARAMETRES /  PARAMETERS DESCRIPTION
6.1. Ce qui a été mesuré et comment / What did you measure and how did you do it (include references for analytical methods)?  

DISSOLVED AND PARTICULATE LIPIDS

LMM-CNRS Marseille

Collection and filtration of samples


Water samples were collected at different depth according to the Dynaproc 2 cruise strategy by CTD/rosette casts between 0 and 150 m and along deep 061000 m profiles. Water was transferred from the Niskin bottles with a Teflon tube into 10 litres glass bottles previously washed with chloride acid 2N during 10 hours and rinsed with MilliQ water before the cruise. Four liters were gently filtrated onto pre-cleaned (6h at 450°C) GF/F glass fiber filters using all-glass cylinders and filtration kits to separate suspended particles from dissolved organic material. Filters were stored at -20°C. After addition of dichloromethane (30 ml), filtrates (1,5l) were immediately extracted in the ship laboratory. All glassware was previously washed with RBS detergent, HCl 2N, then rinsed with MilliQ water and burned during 6 hours at 450°C.

Extraction of dissolved lipids

After addition of 100 µl internal standard (hexadecanone solution), dissolved fractions (1,5 l) were liquid-liquid extracted in the laboratory using 4 times (2 times at pH <2) 100 ml dichloromethane (Rathburn Chemical Ltd, HPLC grade). After decantation, the organic phases were combined, the volume reduced with a rotary evaporator and stored at -18°C under nitrogen atmosphere.

Extraction of particulate lipids


Filters were extracted according to Bligh and Dyer (1959). Each filter was pulverised into a monophasic solvent mixture (CH2Cl2 / CH3OH / H2O, 1.25 / 2.5 / 0.8ml) with 100µl internal standard (hexadecanone), Sigma Chemical Ltd, GC grade). After one night extraction at 4°C under nitrogen atmosphere, the monophasic mixture was supplemented with CH2Cl2 and H2O to produce a biphasic mixture. After rinsing twice the aqueous phase with dichloromethane, the dichloromethane phases were combined, evaporated under nitrogen, transferred into 200µl glass insert and stored in dichloromethane under nitrogen atmosphere at -20°C until analysis (less than 3 months).

Lipid class analysis

Dissolved and particulate lipid classes were separated on chromarods and quantified on a thin layer chromatography/flame ionisation detection (TLC/FID) Iatroscan TH10 apparatus model MK-IV (hydrogen flow, 160ml/min; air flow, 2000 ml/min) coupled to a compatible PC equipped with a Boreal integration system (Flotec company, 1989). Samples (4-6µl of  a 30µl solution of the lipid extract in dichloromethane) were spotted using a 2µl Hamilton syringe onto chomarods SIII previously calibrated with standard compounds (Sigma Chemical Ltd, GC grade). Analyses were run in triplicate. 



The separation scheme involved five elution steps in solvent systems of increasing polarity: hexane+diethylether+formic acid, acetone, chloroform+methanol and chloroform+methanol+ammonium hydroxide according to the modified procedure (Striby et al. 1999) of Goutx et al. (1990). The use of these elution systems was successful to separate neutral lipid classes (hydrocarbons, sterol esters co-eluting with wax esters, ketone as internal standard, triacylglycerols, free fatty acids, alcohols sterols and diglycerides), chloroplast lipids (pigments, glycolipids and monoglycerides) and non-nitrogen containing phospholipids (diphosphatidylglycerides co-eluting with phosphatidylglycerides) from nitrogen containing phospholipids (phosphatidylethanolamine and phosphatidylcholine). In such conditions, the relative standard deviation of replicate samples (n=3) for Iatroscan TLC-FID analysis was 3 to 11%.

6.2. Stratégie d'échantillonnage / Sampling strategy

Day/night profiles were sampled in order to estimate particles and dissolved lipid pools in surface and mesopelagic waters.

6.3. Décrire quels types de données sont nécessaires pour vous compléter votre propre jeu de données avant envoi à la base de données, et estimer le délai avant la disponibilité de vos données pour la base de données / Post-cruise data analysis/treatment required, and the time frame for this
Data on dissolved lipid from 0-1000 m profile are sent. 

Data on lipids in 0-150 m dissolved profiles and suspended particle will be available next year (1er semester 2006).

6.4. Estimations des erreurs, précision, sensibilité des données / Error estimates, precision and accuracy of the data

In the above analytical  conditions, the relative standard deviation of replicate samples (n=3) for Iatroscan TLC-FID analysis was 3 to 11%.

7. FICHIERS / FILES

7.1. Nom de fichier de données / file name
Lipids_diss_profile_0-1000m.xls

7.2. Explication des têtes de colonne, des unités et des abréviations utilisées dans le fichier de données / data file structure

Lipids_diss_profile_0-1000m.xls colonne A=numéro de la CTD. 

Abbrévations ci dessous 

	Lipides neutres 

Noms et abréviations utilisées
	Lipides polaires

Noms et abréviations utilisées

	Hydrocarbures                             HC

Cires                                            WE

Cétones                                        KET

Triglycérides                               TG

Acides gras                                  AG

Alcools                                         ALC

Stérols                                         ST

Diglycérides                          1,3&1,2DG
	Pigments                                         PIG

Monoglycérides                               MG

Monogalactosyl-diglycérides           MGDG

Digalactosyl-diglycérides                DGDG

Diphosphatidylglycérols                  DPG

Phosphatidylglycérides                   PG

Phosphatidyléthanolamines             PE

Phosphatidylcholines                      PC 


Tableau 1 : Les différentes classe de lipides .

8. RESULTATS PRELIMINAIRES  / RESULTS
We found values of lipids versus dissolved organic carbon in the range of 1.4 to 7.8%, with consistently higher contributions of lipids to DOC in the deep sections of the water column.  These differences suggested different vectors of exportation for fresh biogenic lipids and total DOC. In particular, specific tracers distribution at the end of the sampling period pointed out zooplankters as major responsible for inputs of dissolved lipids, probably through particle dissolution. The predominance of degradation metabolites suggests a decoupling between hydrolysis and bacterial consumption, which resulted in a higher contribution of lipid metabolites to DOC in this period than in earlier seasons. Comparison with previous dissolved lipid data sets suggests that removal of summer accumulated biogenic carbon could occur before the winter mixing. 
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