[image: ]DRAFT: DO NOT USE FOR FILMING


Submission ID #:  62696
Scriptwriter Name: Mithila Boche
Supervisor Name: Anastasia Gomez
Project Page Link: https://www.jove.com/account/file-uploader?src=19122328

Title:   Quantitative 31P NMR Analysis of Lignins and Tannins

Authors and Affiliations: 
Nicolò Pajer1, Claudia Crestini1, Dimitris S. Argyropoulos2

1Department of Molecular Sciences and Nanosystems, Ca’ Foscari University of Venezia
2Departments of Chemistry and Forest Biomaterials, North Carolina State University

☐   All author names and affiliations are correct.

Corresponding Authors: 
[bookmark: _Hlk25233958]Claudia Crestini		claudia.crestini@unive.it
Dimitris S. Argyropoulos	dsargyro@ncsu.edu

Email Addresses for All Authors: 
nicolo.pajer@unive.it
claudia.crestini@unive.it
dsargyro@ncsu.edu




Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.7. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Sample Pretreatment and NMR Sample Solution Preparation
2.1. Begin by pretreating 100 milligrams of the lignin or tannin sample by drying overnight in a vacuum oven at 40 degrees Celsius [1]. 
2.1.1. WIDE: Talent placing the sample in a vacuum oven.

2.2. After drying, rapidly transfer the sample to an anhydrous calcium sulfate desiccator until it reaches room temperature [1]. 
2.2.1. Talent placing the sample in a desiccator. 

2.3. To prepare the sample for NMR spectroscopy, accurately weigh 30 milligrams of the sample in a 2-milliliter vial equipped with a stirring bar [1] and seal the vial with a septum cap [2]. Add 500 microliters of the freshly prepared solvent system solution to the sample vial [3].
2.3.1. Talent weighing the sample in a vial.
2.3.2. Talent sealing the vial.
2.3.3. Talent adding solvent system solution to the sample vial.

2.4. Using a micropipette, add 100 microliters of the internal standard solution to the sample vial [1]. Magnetically stir the resulting dispersion at 500 rotations per minute [2].
2.4.1. Talent adding the internal standard solution in the sample vial.
2.4.2. Talent placing the vial on a magnetic stirrer/ the vial on a magnetic stirrer.

2.5. When the sample is completely dissolved, transfer 100 microliters of tetramethyl dioxaphospholane (di-oxa-phospholane), or TMDP, to the clear sample solution while working under the hood [1-TXT] and seal the sample solution before placing the sample for vigorous magnetic stirring [2].  Using a Pasteur pipette, transfer the sample solution into an NMR tube for the analysis [3].
2.5.1. Working under the hood, talent adding TMDP to the clear sample solution. TEXT: TMDP is corrosive, rapidly interact with water
2.5.2. The vial on the magnetic stirrer.
2.5.3. Talent transferring the sample solution into an NMR tube.

2.6. If a yellow precipitate is observed in the sample, repeat the procedure by ensuring all possible moisture contamination is avoided [1-TXT]. Authors: Can this step be filmed?
2.6.1. A yellow precipitate in the vial. TEXT: Refer to text for details

3. NMR Analysis and Spectrum Processing
3.1. Load the sample tube [1] into the NMR instrument connected to broadband [2] and set the experimental parameters [3-TXT].
3.1.1. WIDE: Talent working on NMR instrument.
3.1.2. Talent loading the samples into the NMR instrument.
3.1.3. SCREEN: Talent setting the parameters. TEXT: Refer to Table 1
Authors: Will you be able to provide screen capture videos of the shots labeled “SCREEN”? If so, please upload all screen captured video files to your project page: https://www.jove.com/account/file-uploader?src=19122328
3.2. Using the resonance frequency of deuterated chloroform, set the frequency in the spectrometer [1]. Shim the sample [2] and tune the spectrometer [3] before starting the acquisition [4].
3.2.1. SCREEN: Talent setting the frequency in spectrometer.
3.2.2. Talent shimming the sample.
3.2.3. Talent tuning the spectrometer.
3.2.4. Talent starting the acquisitions/ talent analyzing the sample.

3.3. Start processing raw data from 31P NMR (P-31-NMR) spectroscopy by performing Fourier transformation [1]. Adjust Phase by manual phase correction by expanding the Processing tab and selecting Phase Correction and Manual Correction [2].
3.3.1. Talent opening the software.
3.3.2. SCREEN: Processing tab being opened, Phase Correction and Manual Correction being selected.

3.4. Correct baseline manually by carefully setting zero points after clicking Processing and selecting Baseline and Multipoint Baseline Correction [1].
3.4.1. SCREEN: Processing and Baseline tabs selected; zero points being set in Multipoint Baseline Correction.

3.5. For signal calibration, set the signal for the phosphitylated water at the chemical shift value of 132.2 parts per million by opening the Analysis tab, then select Reference in the Reference tab [1].
3.5.1. SCREEN: Analysis and Reference tabs being opened; signal being set.

3.6. To normalize integration, set the internal standard to 1.0 by clicking on the Peak to select Edit Integral and enter value 1.00 in the Normalized tab. Perform spectrum integration according to the chemical shifts reported in the manuscript [1].
3.6.1. SCREEN: Edit Integral being selected; value being entered in Normalized tab. Spectrum integration being performed.

3.7. Use the equation to calculate the molar concentration of internal standard or IS solution [1] and utilize the calculated value to estimate the equivalent amount of the specific signal per gram of the sample [2].
3.7.1. BLACK TEXT WHITE BACKGROUND: 


3.7.2. BLACK TEXT WHITE BACKGROUND: Authors: Is 0,1 correct in the equation below, or should it be 0.1?






     

Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3]Click here to list microscope shots, using the shot numbers from the protocol section of the video script. 



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 152. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

4. Results: 
4.1. The quantitative NMR analysis allowed the detection and quantification of the different types of hydroxy groups in lignin sample [1]. The spectrum quantification of the various hydroxy groups in a softwood Kraft lignin derivatized with TMDP was recorded using 300-megahertz [2] and 700-megahertz NMR spectrometer [3].
4.1.1. LAB MEDIA: Figure 8.
4.1.2. LAB MEDIA: Figure 8 A.
4.1.3. LAB MEDIA: Figure 8 D.

4.2. In the NMR spectra, sharp and strong peaks were detected at 144 [1] and 132 ppm due the internal standard and the hydroxylation of TMD, respectively [2].
4.2.1. LAB MEDIA: Figure 8 A, D.  Video Editor: Emphasize the sharp peak at 144 ppm
4.2.2.  LAB MEDIA: Figure 8 A, D. Video Editor: Emphasize the sharp peak around 132 ppm
4.3. The different signals of the hydroxy groups were evident in the quantitative 31P NMR spectrum of a TMDP derivatized lignosulfonic acid [1]. 
4.3.1. LAB MEDIA: Figure 8 B.  Video Editor: Emphasize the peaks at 134, 144 and 150-145 ppm

4.4. In a quantitative 31P NMR (P-31-NMR) spectrum of a tannin sample derivatized using TMDP [1], a characteristic signal from the different aliphatic OH [2], pyrogallol, and catechol units were well visible [3].
4.4.1. LAB MEDIA: Figure 8 C. 
4.4.2.  LAB MEDIA: Figure 8 C. Authors: Which peak in Figure 8 C represents aliphatic OH? Is it 144 or 149 ppm?
4.4.3. LAB MEDIA: Figure 8 C. Authors: Which peak in Figure 8 C represents pyrogallol and catechol?

4.5. The comparison between NMR spectra of lignin before [1] and post oxidation was recorded using a 300-megahertz NMR spectrometer [2] showed the reduction in the intensity of peaks of hydroxy groups [3].
4.5.1. LAB MEDIA: Figure 9. Video Editor: Emphasize Figure 9 A
4.5.2. LAB MEDIA: Figure 9. Video Editor: Emphasize Figure 9 B
4.5.3. LAB MEDIA: Figure 9. Video Editor: Emphasize peaks at 144 and 138-140 ppm in both graphs.



Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
5.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
5.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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