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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N 
Can you record movies/images using your own microscope camera? (Y/N)  
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.6; 3.2; 3.5; 4.1; 4.2; 4.4; 4.5 (this numeration is the new one after combining some steps)

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 3.2
 
E.  Will the filming need to take place in multiple locations? (Y/N) N
If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal: (read by voice talent at JoVE)

The overall goal of this analytical methodology is to determine inorganic arsenic in a wide range of food samples by means of a selective extraction and detection by hydride generation-atomic absorption spectroscopy (Intro). 

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Vicenta Devesa: This is a horizontal method that allows the determination of inorganic arsenic, the most toxic arsenic species present in food products [1-MED].
1.1.1. Vicenta speaks toward the camera, interview style.
1.2. Vicenta Devesa: The main advantage of this technique is that the instrumentation needed is not as expensive and sophisticated as for HPLC-ICPMS, and its selectivity is better than that of direct HG-AAS [1-MED].
1.2.1. Vicenta speaks toward the camera, interview style.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Vicenta Devesa: Demonstrating the procedure will be Dr. Dinoraz Vélez, one of the co-authors of this article and a researcher from our laboratory [1-MED]/ [2-MED].  
1.3.1. Vicenta speaks toward the camera, interview style.  Editors, please use 1.3.1 as the audio and 1.3.2 as the visual.
1.3.2. Dinoraz Vélez looks up from workbench or desk or instrument and acknowledges the camera.

Protocol: (read by voice talent at JoVE)
2. Hydrolysis and Extraction
2.1. To begin, accurately weigh 0.5 to 1 gram of lyophilized sample in a 50 milliliter polypropylene centrifuge tube with screw cap [1-MED-TXT].
2.1.1. Talent weighs 0.5 to 1 gram of lyophilized sample in a 50 mL polypropylene centrifuge tube with a screw cap.  TEXT Overlay: Use the equivalent quantity of a freshly homogenized sample
2.2. Add 4.1 milliliters of deionized water [1-CU].  Then, agitate the sample with a mechanical shaker for about 5 minutes until the sample is completely wet [2-MED-over the shoulder].  Add 18.4 milliliters of concentrated hydrochloric acid [3-MED-TXT].
2.2.1. Sample as talent adds 4.1 mL of deionized water to the sample from a labeled container.
2.2.2. Talent places the sample on the mechanical shaker and starts it shaking. 
2.2.3. Talent adds 18.4 mL of concentrated HCl from a labeled container.  TEXT Overlay: Use >37% m/v HCl
2.3. Agitate with a mechanical shaker for 15 minutes before letting the sample rest for 12 to 15 hours [1-CU].
2.3.1. Sample as it agitates on a mechanical shaker.
2.4. To perform the extraction, first add 2 milliliters of hydrogen bromide and 1 milliliter of hydrazine sulfate solution to the hydrolyzed sample [1-MED-TXT].  
2.4.1. Talent adds the HBr and hydrazine sulfate solution to the hydrolyzed sample.  Use labeled containers.  TEXT Overlay: Use >48% m/v HBr, Use 15 mg mL-1 N2H6SO4
2.5. Shake the sample for 30 seconds with a mechanical shaker or manually [1-MED-over the shoulder].  Then, add 10 milliliters of chloroform [2-CU].  After shaking the sample for 5 minutes with a mechanical shaker, centrifuge for 5 minutes at 800 x g [3-MED-over the shoulder].
2.5.1. Talent shakes the sample with a mechanical shaker.
2.5.2. Sample as talent adds 10 mL of chloroform to the sample from a labeled container.
2.5.3. Talent places the sample into the centrifuge.
2.6. Following centrifugation, pipette the chloroform phase into another 50 milliliter polypropylene centrifuge tube [1-CU].
2.6.1. Sample tube as talent removes the lower phase with a pipette and transfers it to another 50 mL polypropylene centrifuge tube.
2.7. Add an additional 10 milliliters of chloroform to the remaining acid phase and repeat the extraction [1-MED].  Following extraction, approximately 20 milliliters of chloroform should have been collected.  Take care to avoid cross-contamination from the acid phase [2-CU].
2.7.1. Talent adds 10 mL of chloroform to the remaining acid phase.
2.7.2. Collected chloroform as talent adds the final extraction, showing there is ~20 mL of chloroform.
3. Clean-up of the Chloroform Phase and Back Extraction
3.1. Centrifuge the pooled chloroform phases for 5 minutes at 800 x g [1-MED].  Remove all acid phase residues remaining on the chloroform with a 1 milliliter pipette [2-ECU or CU].
3.1.1. Talent places the sample into the centrifuge.
3.1.2. Drops in the chloroform as talent removes them with a 1 mL pipette.
3.2. Next, filter the chloroform through a hydrophobic PTFE membrane to remove the remaining solid or acid phase residues present in the chloroform phase [1-MED-over the shoulder-TXT].  Collect the chloroform phase in a 50 milliliter polypropylene centrifuge tube [2-CU].
3.2.1. Talent filters the chloroform through a hydrophobic PTFE membrane.  TEXT Overlay: 25 mm diameter 
3.2.2. Sample as talent collects the chloroform phase in a 50 mL polypropylene centrifuge tube.
3.3. Vicenta Devesa: This step is crucial.  Any acid phase residues remaining in the chloroform phase will lead to overestimated inorganic arsenic results because all other arsenic species in the sample are present in the acid phase [1-MED].
3.3.1. Vicenta speaks toward camera, interview style.  
3.4. To perform back-extraction, add 10 milliliters of 1 Molar HCl to back extract inorganic arsenic from the chloroform phase collected after the filtration step [1-CU].  Then, shake the sample for 5 minutes with a mechanical shaker [2-MED-over the shoulder].
3.4.1. Sample as talent adds 10 milliliters of 1 Molar HCl to back extract inorganic arsenic from the chloroform phase collected after the filtration step.
3.4.2. Talent places the sample onto the mechanical shaker and starts the shaking.
3.5. Centrifuge the sample for 5 minutes at 800 x g [1-MED].  Following centrifugation, pipette the acid phase into a 250 milliliter glass beaker for mineralization [2-CU].  Repeat the back-extraction and combine the collected HCl phases [3-MED].
3.5.1. Talent places the samples into the centrifuge.
3.5.2. Sample as talent pipettes the upper phase into a 250 mL Pyrex beaker.
3.5.3. Talent works to repeat the back-extraction.  
4. Sample Mineralization
4.1. Suspend 20 grams of magnesium nitrate hexahydrate and 2 grams of magnesium oxide in 100 milliliters of deionized water [1-MED].  Then, add 2.5 milliliters of this suspension to the glass beaker.  Shake the suspension while adding it to avoid precipitation [2-CU].
4.1.1. Talent suspends 20 grams of magnesium nitrate hexahydrate and 2 grams of magnesium oxide into 100 mL of deionized water.  Use labeled containers.
4.1.2. Beaker as talent adds 2.5 milliliters of suspension into the glass beaker while shaking. 
4.2. Next, add 10 milliliters of concentrated nitric acid and evaporate to dryness in a sand bath, avoiding any projections [1-MED-TXT].    
4.2.1. Talent adds 10 mL of concentrated nitric acid to the sample and places it in a sand bath.  Use labeled containers.  TEXT Overlay: Use > 65% m/v HNO3
4.3. Cover the beaker with a watch glass or something similar [1-CU].  Then, place the beaker in a muffle furnace at an initial temperature not exceeding 150 degrees Celsius [2-MED-over the shoulder]. 
4.3.1. Beaker as talent covers with a watch glass. Previously 4.3.2
4.3.2. Talent places the beaker in a muffle furnace.
4.4. Progressively increase the temperature at a rate of 50 degrees Celsius per hour. [1-MED-over the shoulder].  Maintain the temperature at 425 degrees Celsius for 12 hours [2-CU-TXT].  
4.4.1. Talent programs the temperature. Cover this edited sentence with footage from 4.4.2
4.4.2. Temperature display as talent sets up the temperature to maintain at 425 degrees Celsius for 12 hours and starts oven. TEXT: To avoid any projections the rate of increase in temperature must be strictly implemented
4.5. After allowing the ashes to cool down to room temperature, add 0.5 milliliters of deionized water to wet the ash [1-MED-over the shoulder].  Then add 5 milliliters of 6 Molar HCl [2-CU].   Dissolve the ash completely, shaking if necessary [3-MED]. 
4.5.1. Talent adds 0.5 milliliters of deionized water to wet the ash.
4.5.2. Wet ash as talent adds 5 mL of 6 M HCl.
4.5.3. Talent shakes the ash to dissolve it.
4.6. Add 5 milliliters of pre-reducing agent, prepared by dissolving 5 grams of potassium iodide, and 5 grams of ascorbic acid in 100 milliliters of deionized water [1-CU].  Wait 30 minutes to achieve a quantitative reduction of inorgranic arsenic to Arsenite [2-MED-over the shoulder].
4.6.1. Dissolved ash as talent adds 5 milliliters of pre-reducing agent there.  Use labeled containers.
4.6.2. Talent starts a timer to count down from 30 minutes.    
4.7. Filter the solution through a Whatman number 1 paper or equivalent and collect it in a 50 milliliter polypropylene centrifuge tube [1-CU].  Then, rinse the glass beaker twice with 6 Molar HCl [2-MED-over the shoulder].  Collect the rinsing liquids in a 50 milliliter tube and fill it to the final volume with 6 Molar HCl [3-CU-TXT].
4.7.1. Solution as talent filters the solution through a Whatman number 1 paper and collects in a 50 milliliter polypropylene centrifuge tube.
4.7.2. Talent rinses the glass beaker with 6 M HCl.  Use labeled container.
4.7.3. 50 mL tube as talent collects the rinsing liquids there and then brings up to 25 mL with 6 M HCl.  Use labeled container.  TEXT Overlay: See text if iAs concentration is < 0.010 mg kg-1
4.8. Following calibration as described in the text protocol, use an atomic absorption spectrometer equipped with an auto-sampler… a flow injection-hydride generation system… and an electro-thermally heated quartz cell for detection and quantification purposes [1-BROLL-TXT]. 
4.8.1. [bookmark: _GoBack]Footage of the atomic spectrometer as it operates.  Try to capture the auto-sampler as the sample is injected.  Also film the flow injection-hydride generation system and electro-thermally heated quartz cell if accessible to filming.  Please slate the mentioned components with the authors’ help.  Editors, please correlate the narration with the shots using slating.  TEXT Overlay: See text for iAs quantitation equation
5. Results: Validation and Application of the Methodology 
5.1. Shown here are results obtained for a range of different matrices applying the described method.  The method reveals the contents of inorganic arsenic in various types of food samples [1-LM].
5.1.1. 55953_Table 4.  Authors, please provide Table 4 as a layered image file.  Editors, please slowly scroll down the figure as this point is narrated.  
5.2. Inorganic arsenic concentrations range from 0.005 milligrams per kilogram for tuna… [1-LM] to 97 milligrams per kilogram for the seaweed, Hizikia fusiforme (pronounced as “hez-uh-kaeh fyoo-zuh-fawrm”) [2-LM].
5.2.1. 55953_Table 4.  Editors, please zoom out to the full figure and highlight the row labeled tuna and the value of 5 ± 1.
5.2.2. 55953_Table 4.  Editors, please highlight the row labeled Hizikia fusiforme and the value of 97000 ± 14550.

6. Conclusion (said by authors on camera)
6.1. Vicenta Devesa: After watching this video, you should have a good understanding of how to extract selectively inorganic arsenic, avoiding overestimations.  Once mastered, the extraction technique can be done in 2 hours if it is performed properly [1-MED].
6.1.1. Vicenta speaks toward the camera, interview style.
6.2. Vicenta Devesa: The method allows the determination of inorganic arsenic in any kind of food sample, avoiding the stage of separation using HPLC, which can carry out some analytical misinterpretations, especially in seafood and algae matrices [1-MED].
6.2.1. Vicenta speaks toward the camera, interview style.
6.3. Vicenta Devesa: While attempting this procedure, it’s important to remember to adequately separate the organic and aqueous phases to avoid overestimations [1-MED].
6.3.1. Vicenta speaks toward the camera, interview style.
6.4. Vicenta Devesa: Don't forget that working with hydrazine, chloroform and arsenic species can be extremely hazardous and precautions such as wearing the proper gloves, eye protection and working in a fume hood should always be taken while performing this procedure [1-MED].   
6.4.1. Vicenta speaks toward the camera, interview style.


Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

55953_Table 4 - Authors, please provide Table 4 as a layered image file.  

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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