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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) N/A  

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.)
Steps 2.1-2.4 – this part can help viewers understand the method of bast fiber extraction.
Step 3.3 – this part can help viewers understand the method of measuring ORP values and understand the relationship between Mg(OH)2 substitution rate and the ORP value of the degumming solution.
Steps 4.4-4.7 – this part can help viewers understand the method of DP testing and the relationship between Mg(OH)2 substitution rate and the DP value of the degummed fiber.
Step 4.9 – this part relates to the textile field, and it is important to characterize the properties of the fiber. It is helpful for viewers who conduct research on natural fibers.
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.) 
(1) DP value testing is not that easy. Dissolving the fiber takes a long time and the Ubbelohde viscometer may get jammed. 
(2) Most of the procedures in this paper will take a long time. For example, the degumming process takes about 3 hours and the drying process takes 3 hours. In order to ensure the video production process proceeds smoothly and quickly, we will prepare the samples for each step in advance (for example, we will prepare the dried fiber for tensile properties test to avoid wasting time on the drying process).
E.  Will the filming need to take place in multiple locations? (Y/N) Y If yes, how far apart are the locations? The filming needs to take place in several labs, and it only takes a few minutes to walk between the labs.
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 procedure is to improve the tensile properties of ramie fiber prepared in a hydrogen peroxide oxidation degumming system by using a controlled-release alkali source, made by partially replacing sodium hydroxide with magnesium hydroxide. (Intro) 
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Chongwen Yu: This method can help answer key questions in the field of oxidative extraction of natural fibers, such as the extraction of ramie and flax fibers prepared in a hydrogen peroxide oxidation degumming system. 
1.2. Chongwen Yu: The main advantage of this technique is that the pH and thus oxidation ability of the degumming solution can be controlled by adjusting the substitution rate of magnesium hydroxide. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Chaoran Meng: We first had the idea for this method, when we found that if sodium hydroxide was used as the alkali source, the pH of the degumming solution dropped quickly, making it difficult to control the hydrogen peroxide reaction speed. 
Protocol: (read by voice talent at JoVE)
2. Oxidation Degumming of Ramie

2.1. First dissolve hydrogen peroxide, alkali, sodium triphosphate, anthraquinone, and HEDP in 100 milliliters of distilled water to make a degumming solution [1-WIDE/MED-TXT]. 
2.1.1. *Film as written. TEXT: 2 g H2O2, 1 g alkali, 0.4 g Na5P3O10, 0.1 g anthraquinone, 0.2 g HEDP.
2.2. Immerse 10 grams of raw ramie in the degumming solution and scour it at 85 degrees Celsius for 60 minutes [1-MED-over the shoulder]. 
2.2.1. Talent places ramie fiber in beaker of degumming solution, places the beaker in a water bath on top of a heat source, and turns the heat source on. 
2.3. Following this, increase the temperature to 125 degrees Celsius and scour for another 60 minutes [1-MED]. 
2.3.1. Talent turns up the heat source to the appropriate temperature.
2.4. Now, dissolve 0.4 grams of sodium bisulfite in 100 milliliters of distilled water to prepare the reducing solution [1-MED-over the shoulder]. After scouring, treat the degummed ramie fiber in the reducing solution at 90 degrees Celsius for 60 minutes [2-MED]. 
2.4.1. *Film as written.

2.4.2. Talent places ramie fiber in beaker of reducing solution, places the beaker in a water bath on top of a heat source, and turns the heat source on.

2.5. After reducing the degummed ramie fiber, wash it thoroughly with deionized water [1-CU]. 

2.5.1. *Film as written.

2.6. Immerse the fiber in degumming oil at 90 degrees Celsius for 15 minutes [1-MED-over the shoulder]. Then, dry the fiber in an oven at 125 degrees Celsius for 4 hours [2-MED]. 
2.6.1. *Film as written.

2.6.2. Talent places the fiber in the oven and if necessary, turns the oven on. (Author Comment: Mis-slated as 3.1.1 Take 1)
3. Testing of the Degumming Solution Property

3.1. Prepare degumming solutions with magnesium hydroxide substitution rates of 0, 20, 40, 60, 80, and 100 percent as previously described [1-MED-over the shoulder-TXT]. 
3.1.1. Talent prepares solutions in beakers, with beaker labels showing magnesium hydroxide substitution rates visible in frame if possible. TEXT: See text for substitution rate definition. (Author Comment: Slated as 3.1.1 Take 2)
3.2. Immerse the raw ramie in the degumming solutions [1-MED]. Then, scour at 85 degrees Celsius for 60 minutes [2-MED-over the shoulder].
3.2.1. *Film as written.

3.2.2. Talent places beakers containing raw ramie and degumming solutions in a water bath on top of a heat source, and turns the heat source on.
3.3. Wash the combined ORP electrode with distilled water [1-MED-TXT]. After air-drying, immerse the combined ORP electrode in the degumming solutions to record the ORP value every 10 minutes [2-MED-over the shoulder]. Immerse the pH electrode in the degumming solutions to record the pH value every 10 minutes [3-MED]. 
3.3.1. *Film as written. TEXT: ORP: Oxidation-Reduction Potential. 
3.3.2. Talent places combined ORP electrode in one of the degumming solutions, with the ORP reading visible in frame if possible.

3.3.3. Talent places pH electrode in one of the degumming solutions, with the pH reading visible in frame if possible.

3.4. Next, test the hydrogen peroxide content of the degumming solutions every 10 minutes by the potassium permanganate titration method according to the Chinese standard [1-CU-TXT]. 
3.4.1. One of the degumming solutions as talent adds potassium permanganate to it to show the color change from transparent to pink. TEXT: GB 22216-20087. (Video Editor: overlay should appear at mention of “the Chinese standard”).
4. Testing the Ramie Fiber Property 
4.1. Degrease the ramie fiber by submerging in it in a 2 to 1 mixture of benzene and ethyl alcohol [1-MED]. 
4.1.1. *Film as written.
4.2. After allowing the solvent to evaporate, cut the fiber into short pieces using scissors [1-MED-over the shoulder-TXT]. 
4.2.1. *Film as written. TEXT: 1 – 2 mm. (Video Editor: overlay should appear at mention of “short pieces”).   

4.3. Place the samples in a weighing container and keep them in a controlled-humidity atmosphere until it reaches equilibrium water content before removing for test purposes [1-MED-TXT].

4.3.1. Talent places samples in weighing container and then places the weighing container on the lab bench/fume hood. TEXT: 20 ± 2 °C, 65 ± 2% RH. (Video Editor: overlay should appear at mention of “controlled-humidity atmosphere”). 
4.4. Now, immerse a copper wire in concentrated nitric acid, followed by 98 percent anhydrous ethylenediamine [1-MED-over the shoulder]. Then, wash the copper wire thoroughly with distilled water [2-CU]. 
4.4.1. *Film as written.

4.4.2. *Film as written.
4.5. Place the fiber sample and copper wire in a glass bottle [1-MED].  Add 10 milliliters of distilled water and 10 milliliters of 1 mole per liter cupriethylenediamine solution to the plastic bottle [2-MED-over the shoulder-TXT]. Add a magnetic stir bar to the bottle and stir the mixture for 1 hour to prepare the ramie fiber cupriethylenediamine solution [3-MED-TXT]. VO Talent to Editor: Did a second take of the second sentence, which I think should have been edited to match the first sentence edit.
4.5.1. *Film as written.

4.5.2. *Film as written. TEXT: 10 mL H2O, 10 mL 1 mol/L cupriethylenediamine.

4.5.3. Talent adds magnetic stir bar to bottle, places bottle on stir plate, and turns stir plate on. TEXT: 0.2 g/100 mL. (Video Editor: overlay should appear at mention of “ramie fiber cupriethylenediamine solution”).

4.6. Following this, transfer 6.5 milliliters of the ramie fiber solution to an Ubbelohde viscometer to measure its intrinsic viscosity [1-MED-over the shoulder]. 
4.6.1. *Film as written.
4.7. After equilibrating the fiber samples under standard atmospheric conditions, test the tenacity, breaking elongation, and work of rupture of the fiber using the fiber strength instrument under the appropriate conditions [1-MED-over the shoulder-TXT]. Finally, set the clamping distance at 20 millimeters and the descending speed of the bottom clamp at 20 millimeters per minute [2-CU] to test the tensile strength of the fiber [4.7.3].
4.7.1. Talent sets the parameters on the fiber strength instrument. TEXT: 20 °C, 65% RH, and 0.3 cN/dtex Pre-tension. (Video Editor: overlay should appear at mention of “appropriate conditions”).

4.7.2. Fiber strength instrument as talent sets the clamping distance and descending speed.
4.7.3. [Added Shot]: Test the tensile strength of fiber on fiber strength instrument. (Videographer Comment: “the clamped fiber breaks finally in the fiber strength instrument”) (Editor: I’m not sure where they wanted this shot to go. The VO for 4.7.1 mentions all of the testing conditions. But, since it seems like they wanted it added after 4.7.2, so I wrote additional VO)
5. Results: Properties of Ramie Fiber in Alkali Hydrogen Peroxide System with Controlled-release Alkali Source
5.1. Although the solubility of magnesium hydroxide in degumming solution was higher than distilled water due to the slat effect of degumming auxiliaries, it was still insufficiently soluble [1-LM]. When a controlled-released alkali source was applied, the pH was stable and decreased with increasing substitution rate [2-LM]. Decrease of the ORP value was slower under higher substitution rate [3-LM].
5.1.1. 56461fig1.jpg, 56461fig1large.jpg, Figure 1.pdf
5.1.2. 56461fig2.jpg, 56461fig2large.jpg Figure 2.pdf: Emphasize or zoom into figure A.

5.1.3. 56461fig2.jpg, 56461fig2large.jpg Figure 2.pdf: Emphasize or zoom into figure B.

5.2. Residual gum analysis revealed that the yield of degumming and residual gums of fiber increased with the substitution rate [1-LM]. The DP value, crystallinity, and tensile properties increased with the substitution rate, but decreased with substitution rate higher than 20 percent [2-LM]. The COD value of the degumming wastewater decreased by 20 percent [3-LM]. 
5.2.1. 56461fig3.jpg, 56461fig3large.jpg fig 3.pdf: Add an arrow above red and green curves that appears from 0% to 100% substitution rate. 
5.2.2. 56461fig4.jpg, 56461fig4large.jpg Figure 4.pdf: Emphasize figure a at mention of “DP value” and “crystallinity”. Emphasize figure b at mention of “tensile properties”.
5.2.3. 56461fig5.jpg, 56461fig5large.jpg Figure 5.pdf: Add “20%” to figure when mentioned.
5.3. In FTIR patterns of the fiber, signals due to the stretching vibration of CH and OH in cellulose were observed [1-LM]. The carbonyl peak was attributed to the CO stretching of COH bending in hemicellulose, and this signal was stronger when the substitution rate was lower, which indicates that hemicellulose can be removed more effectively under a lower substitution rate [2-LM]. 
5.3.1. 56461fig6.jpg, 56461fig6large.jpg Figure 6.pdf: Highlight peaks labeled 2920 and 3420 in all six curves.
5.3.2. 56461fig6.jpg, 56461fig6large.jpg Figure 6.pdf: Highlight peaks labeled 1736 in all six curves.
5.4. Although the residual hydrogen peroxide contents increased when using the controlled-released alkali source, the substitution rate did not influence the residual hydrogen peroxide content [1-LM]. 
5.4.1. 56461fig7.jpg, 56461fig7large.jpg Figure 7.pdf
6. Conclusion (said by authors on camera)

6.1. Chongwen Yu: Once mastered, this technique can be done in about 200 minutes if it is performed properly.

6.2. Chongwen Yu: While attempting this procedure, it’s important to remember to control the substitution rate of magnesium hydroxide.
6.3. Chaoran Meng: After its development, this technique paved the way for researchers in the field of oxidative natural fiber bleaching extraction or bleaching.
6.4. Chaoran Meng: After watching this video, you should have a good understanding of how to adjust the pH of the working solution with a controlled-release alkali source and the method of natural fiber extraction. 
6.5. Chaoran Meng: Don't forget that working with cupriethylenediamine can be extremely hazardous and the appropriate precautions should always be taken while performing this procedure.
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.

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.

( 2017, Journal of Visualized Experiments


