Sample protocol for spectral pigment measurements

Spectrophotometer, standard optics: Perkin Elmer Lambda 18, SN: 75009

Heidi M. Sosik, hsosik@whoi.edu 

(Last edited: TC December 23, 2013)

Dissolved absorption spectra (ag)
I. Sampling & Running acdom:

1. Collect surface water into 2 clean, acid washed 4oz amber glass bottles.
2. Set up an all-glass flask and filtration apparatus (e.g., Millipore Corp.) with a 0.22 µm polycarbonate filter. Glassware should be previously cleaned in sequence with 2% Micro-90 (International Products Corporation), 10% HCl, and Milli-Q water (Millipore). See photo below.
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3. Filter approximately 100 mL of fresh Milli-Q water at 5 inches Hg vacuum pressure through the new filter and discard filtrate. (Perform this step each time a new filter is used.)
4. Filter approximately 40 mL of the first sample bottle. Swirl filtrate in flask to rinse flask and then use filtrate to rinse a new acid-washed amber sample bottle. Discard filtrate after rinsing bottle. Repeat this step for a total of 2 rinses. 
5. Filter the rest of the sample (with 5 inches Hg vacuum pressure) and store in the rinsed glass bottle in the fridge for up to 6 months.
*The 0.22 µm polycarbonate filter can be reused if filtering multiple samples the same day (starting at step 4 for each sample), however filtering will eventually become so slow that you will want to change the filter. Typically, one filter will last for 2-3 samples.  


II. Running acdom
1. Samples are run on a Perkin Elmer Lambda 18 dual beam spectrophotometer with standard optics and cylindrical quartz cuvettes, type 34, path length 10mm, match code 6 (Starna Cells, Inc.). 

· Cuvettes are previously washed in 2% Micro-90, 10% HCl, soaked in Milli-Q water, and stored dry.
2. If samples have been refrigerated, allow them to warm to room temperature out of the light (keep dark with aluminum foil).
3. Turn on the spec to warm up for 20 minutes before starting.
4. Set spectrophotometer scan settings to lab protocol AS.MSC:
· Range: 200-900 nm 
· Resolution: 1 nm 

· Scan Speed: 240 nm/min 

· Smooth: 6 nm 

· Beam slit: 4.00 nm 

· Ordinate max/min: 1.000/-0.010

· Lamp UV & Lamp Vis: ON

· Lamp change: 319.2 nm
5. Autozero and scan air vs. air (nothing in sample or reference light path) to check the baseline of the spectrophotometer.
6. Check that the faces of the quartz cuvettes are clean and free of smudges before every scan. If dirty, clean with methanol and lens paper.
7. Fill both cuvettes with Milli-Q water, taking care to avoid bubbles. Place one in sample beam and one in reference beam. 
8. Autozero and scan Milli-Q water vs. Milli-Q water to check the baseline for subsequent samples. .
9. Rinse sample cuvette three times with small amount of filtered sample. Carefully fill cuvette with sample so that there are no bubbles.
10. Run scan of sample vs. Milli-Q water. 

Particulate absorption spectra (ap & ad)
I. Sampling ap:

1. Filter 535 mL sample water through a 25mm GFF filter at low vacuum pressure (≤5 inches Hg).

2. Place GFF sample-side-up in labeled tissue capsule and store immediately in liquid nitrogen dewar until ready to process.

II. RUNNING ap

Samples are run on a Perkin Elmer Lambda 18 spectrophotometer with 
integrating sphere in place


* Make sure there is enough filtered seawater (FSW) on hand before starting
1) Soak 3 blank GFF filters for approximately 1 hour in FSW in a Petri dish to use for autozero and as blank when running samples.

2) Turn on the spectrophotometer to warm up for 20 minutes before starting.

3) Set spectrophotometer scan settings to lab protocol AP.MSC:

· Range: 300-900 nm 

· Resolution: 1 nm 

· Scan Speed: 240 nm/min 

· Smooth: 6 nm 

· Beam slit: 4.00 nm 

· Ordinate max/min: 1.000/-0.100

· Lamp UV & Lamp Vis: ON

· Lamp change: 319.2 nm

4) Remove 6 samples from dewar and place on ice in aluminum foil

5) Filters are placed on quartz disks. (See picture below. Reference on left, sample on right.)
· If the quartz is dirty, clean with methanol and lens paper.

· To avoid air bubbles, put a couple drops of FSW on quartz before placing filter. 
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6) RUN BLANK
a) Place one blank filter (soaked in FSW) on each quartz disk, making sure there are no air bubbles.
b) Place disks with blank filters at the reference and sample beam entrances to the integrating sphere. Check that the disks are completely flush against the entrance port wall and that the filters are properly aligned to cover the entrance ports.
c) Autozero and run blank
i) If there are odd peaks or noise between 300-750 nm, repeat until spectrophotometer is stable.
d) When finished, take filter off sample beam disk and place back in Petri dish with a few drops of FSW so it doesn’t dry out. (Leave reference in place.)
7) RUN SAMPLE – 
a) Keep one blank filter in reference beam. Place sample filter on quartz disk and place in sample beam. There should be no air bubbles and the filter should lay completely flat on the disk. 
b) Run scan of sample vs. blank filter. 

c) When finished, take sample filter off and place back in clean petri dish (save for ad scan). 
d) Repeat procedure for each sample.
e) If a sample filter is spotty (i.e., sample material is not evenly distributed across the filter), run the sample 3 times, turning the filter 90 degrees between runs.
f) Check reference filter after every 2 or 3 samples to make sure that it isn’t drying out. If dry, reseat the filter on the quartz disk with additional drops of FSW.
III. METHANOL EXTRACTION & RUNNING ad:
       (Extracting pigments)
1) While running the ap samples, prep 2 GFF methanol blanks:
a) Place 2 FSW soaked blank GFF filters on filtering apparatus and soak in methanol for 20 minutes, then drain.
b) Give filters a filtered seawater rinse and drain.
c) Keep filters soaking in FSW until ready to run on spectrophotometer.
2) Extracting samples:
a) Place sample GFF filters (previously scanned for ap) on filtering apparatus. 
b) Add a few milliliter of methanol, taking care not to disturb particles from filter surface, and drain immediately for an initial extraction. Use a squirt bottle and add methanol gently against the side and near the bottle of the funnel.
c) In the same careful manner, add ~10 mL methanol to filtration funnel and let soak for 20 minutes.  
d) Use a few seconds of light vacuum to pull methanol through filter. 
e) If filter is especially dark, do a second round of methanol soak. 
3) Run methanol soaked blank GFFs and extracted samples on the spectrophotometer following the same steps described above for the ap samples (starting with new autozero at Step 6).
a) If the original sample was run 3 times because of a spotty filter, run the methanol extracted filter 3 times as well.
