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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (N)  
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (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: 2.2.2., 2.3.1., 2.4.1., 2.4.2., 4.1.1., 4.4.1. __________________________________________
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.) _2.8.2 & 4.6.2. Emulsions may form during this step, which can require 10–20 mins for the layers to separate. We will perform any extraction prior to filming to allow the two layers plenty of time to separate.__________________________
E.  Will the filming need to take place in multiple locations? (N) 

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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Alex Bissember: This technique represents an inherently practical and efficient strategy for natural products extraction and isolation chemistry and we think it is a useful and complementary extraction tool [1-INT].
1.1.1. Alex Bissember says the above statement in an interview-style shot, looking slightly off-camera.
1.2. Alex Bissember: Because this is a rapid, flow process, the extract is only heated for a short period and the extraction of intractable plant pigments, which often complicate purification, is minimized [1-INT].
1.2.1. Alex Bissember says the above statement in an interview-style shot, looking slightly off-camera.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Bianca Deans: We think that this technique is well-suited to enabling chemotaxonomic sampling, in addition to medicinal chemistry by facilitating bioprospecting, which is the search for valuable molecules in nature [1-INT].  
1.3.1. Bianca Deans says the above statement in an interview-style shot, looking slightly off-camera.
1.4. Shane Wilkinson: Visual demonstration of this method is important as the sample preparation and extraction steps are most effectively explained visually. This also reinforces the simplicity of the extraction and why it’s appropriate for the undergraduate laboratory environment [1-INT]. 
1.4.1. Shane Wilkinson says the above statement in an interview-style shot, looking slightly off-camera.

Protocol: (read by voice talent at JoVE)

2. Extraction of Eugenol and Acetyleugenol from Cloves
2.1. Place 12.5 g of coarsely ground cloves into a 250 mL beaker [1-MED]. Add 12.5 g of sand, and mix well [2-MED].
2.1.1. Establishing shot of the talent approaching the bench, and then placing coarsely ground cloves into a 250 mL beaker.
2.1.2. Talent adds sand to the beaker, and mixes.
2.2. Next, collect a portafilter [1-CU] and load the basket with the entire clove-and-sand mixture [2-CU]. Use a tamper to lightly compress the sample – making sure not to compress it too much, which would prevent fluid from flowing through [3-CU].
2.2.1. Talent picks up a portafilter. Alternatively, this can be filmed as a CU shot instead if that shows the portafilter in greater detail.
2.2.2. Talent loads the basket of the portafilter with the entire clove-and-sand mixture.
2.2.3. Talent uses a tamper to lightly compress the sample. Alternatively, this can be filmed as a CU shot instead if that shows the compressing in greater detail
2.3. Load the portafilter into the espresso machine [1-MED] and place a clear 250 mL beaker beneath it [2-MED]. Add a solution containing 30% ethanol in water to the water tank [3-MED].
2.3.1. Talent loads the portafilter into the espresso machine.
2.3.2. Talent places a 250 mL beaker into the espresso machine, beneath the loaded portafilter.
2.3.3. Talent adds the ethanol solution to the water tank of the espresso machine.
2.4. Using the espresso machine, collect 100 mL of the extract [1-CU]. Let the portafilter finish dripping, and then remove it from the espresso machine [2-MED-TXT].
2.4.1. Close up of the beaker as the extract is collected.
2.4.2. Talent removes the portafilter from the espresso machine. TEXT: Warning: The grinds and surrounding metal areas will be hot.
2.5. Use a spatula to remove the clove grinds from the portafilter, and discard them into a solid waste container [1-MED]. Rinse out any residual solids with tap water in the sink [2-MED].
2.5.1. Talent, using a spatula, removes the clove grinds from the portafilter and discards them into a solid waste container.
2.5.2. Talent, at the sink, rinses the residual solids out of the portafilter.
2.5.3. Talent puts the portafilter down on a shelf (or down on the lab bench, wherever it belongs).
2.6. Transfer the beaker containing the clove extract to an ice bath [1-MED], and let it cool until the temperature reduced to at least 30 °C [2-CU].
2.6.1. Talent transfers the beaker to an ice bath.
2.6.2. Close up of the beaker in the ice bath as it cools.
2.7. In a fume hood, pour the cooled extract into 250-mL separatory funnel [1-MED]. Add 30 mL of hexane, and mix by shaking gently [2-MED].
2.7.1. Talent, in a fume hood, pours the cooled extract into 250-mL separatory funnel.
2.7.2. Talent adds hexane to the separatory funnel, and then shakes the funnel gently.
2.8. Place the separatory funnel in a ring clamp that is fitted to a retort stand [1-MED], and allow the aqueous and organic layers to separate [2-CU].
2.8.1. Talent places the separatory funnel in a ring clamp that is fitted to a retort stand.
2.8.2. Close up shot of the separatory funnel as the layers separate.
2.9. Bianca: “It can take up to 10 minutes for the layers to separate, so it is advised to carry out solvent optimization of TLCs while waiting.”
2.9.1. Named talent provides the above statement in an interview-style shot, looking slightly off-camera.
2.10. Collect the aqueous layer back into the 250-mL beaker [1-MED]. Transfer the organic layer – which contains the product – to a clean 250-mL conical flask [2-MED]. Then, pour the aqueous phase pack into the separatory funnel [3-MED].
2.10.1. Talent collects the aqueous layer back into the 250-mL beaker.
2.10.2. Talent transfers the organic layer to a clean 250-mL conical flask.
2.10.3. Talent pours the aqueous phase back into the separatory funnel.
2.11. Extract the aqueous layer two additional times with hexane, using 30 mL of hexane each time [1-MED]. Combine the organic layers into the same 250 mL conical flask after each extraction [2-MED].
2.11.1. Talent adds hexane to the funnel. 
2.11.2. Talent combines the organic layers into the same 250 mL conical flask.
2.12. After the third liquid extraction, pour the combined organic extract into the separatory funnel [1-MED]. Wash the organic extract by adding 100 mL of water and shaking vigorously [2-MED].
2.12.1. Talent pours the combines organic extract into the separatory funnel.
2.12.2. Talent adds water to the funnel, and shakes the funnel vigorously.
2.13. Collect the organic layer into a clean 250-mL conical flask [1-MED], and then dry it by adding magnesium sulfate and swirling [2-CU]. 
2.13.1. Talent collects the organic layer into a clean 250-mL conical flask.
2.13.2. Close up of the flask to show that it is dried - A wet solution will see the magnesium sulfate clump to the bottom of the flask whereas a dried solution will see the magnesium sulfate swirl like a snow dome. Also film a MED take of the talent adding the magnesium sulfate and swirling the flask.
2.14. Filter the dried mixture through fluted filter paper, contained in a glass funnel, into the round-bottom flask [3-CU].
2.14.1. Talent weighs a clean 250 mL round-bottom flask.
2.14.2. Talent records the tare weight of the round-bottom flask in their lab book.
2.14.3. Talent filters the mixture through fluted filter paper as described, into the round-bottom flask. 
2.15. Using a rotary evaporator, evaporate the solvent from the collected filtrate [1-MED-TXT]. Then, weigh the flask containing the resultant oil [2-MED].
2.15.1. Talent loads the round-bottom flask into the rotary evaporator, and turns the evaporator on. TEXT: Water bath temperature: 60 °C; Vacuum pressure: 350 mbar.
2.15.2. Talent weighs the flask that contains the resulting oil on a top-pan balance. TEXT: Oil contains crude eugenol
2.15.3. Talent records weight of flask and resulting oil in their lab book.
3. [bookmark: _Hlk517905556]Separation of Eugenol and Acetyleugenol by Liquid-liquid Extraction 
3.1. Add 10 mL of hexane to the round-bottom flask containing the crude eugenol-containing extract [1-MED-TXT]. Pour the resulting solution into a 250 mL separatory funnel [2-MED].
3.1.1. Talent adds hexane to the round-bottom flask containing the crude eugenol-containing extract. TEXT: See text for details on optimizing the TLC solvent system.
3.1.2. Talent pours the resulting solution into a 250 mL separatory funnel.
3.2. Rinse the round-bottom flask with 10 mL of hexane [1-MED], and add this to the separatory funnel [2-MED]. Extract the hexane solution twice with 3 M aqueous sodium hydroxide via liquid-liquid extraction, using 25 mL of sodium hydroxide for each extraction [3-MED-TXT]. Collect the aqueous layers from each extraction, and combine them in a 250 mL conical flask [4-MED].
3.2.1. Talent adds hexane to the round-bottom flask.
3.2.2. Talent pours the resulting rinse from the round-bottom flask into the separatory funnel.
3.2.3. Talent adds hexane to the separatory funnel. Alternatively, any part of the exaction process can be shown here. TEXT: Warning: Avoid skin contact with NaOH.
3.2.4. Talent collects and combines the aqueous layers.
3.3. Collect the organic layer in a 50 mL conical flask [1-MED-TXT]. Then, dry it by adding magnesium sulfate to the flask and swirling it [2-MED]. Retain this organic layer for later analysis [3-MED-TXT].
3.3.1. Talent collects the organic layer in a 50 mL conical flask. TEXT: Organic solution A.
3.3.2. Talent adds magnesium sulfate to the flask and then swirls the flask.
3.4. Weigh a clean 100 mL round-bottom flask on a top-pan balance [1-MED]. Then, record the weight of “Organic Solution A” and the “Tare mass” [2-MED].
3.4.1. Talent weighs a clean 100 mL round-bottom flask on the top-pan balance.
3.4.2. Talent records “Organic solution A” and “Tare mass:” in their lab book.
3.5. Filter the solution through fluted filter paper, contained in a glass funnel, into a pre-weighed 100-mL round-bottom flask [1-CU]. Discard the solid residue [2-MED]. Then, use a rotary evaporator to remove the solvent [3-MED-TXT].
3.5.1. Talent filters the solution through fluted filter paper (in a glass funnel) into the round-bottom flask. 
3.5.2. Talent discards the solid residue into a solid waste container
3.5.3. Talent connects the round-bottom flask to a rotary evaporator. TEXT: Water bath temperature: 60 °C; Vacuum pressure: 350 mbar
3.6. After this, weigh the round-bottom flask – which now contains the resulting oil – on a top-pan balance [1-MED-TXT].
3.6.1. Talent weights the flask that contains the resulting oil on a top-pan balance. TEXT: Oil Contains pure acetyleugenol
3.6.2. Talent records weight of flask and resulting oil in their lab book.
3.7. Next, place the conical flask that contains the combined aqueous layers into an ice-water bath [1-MED]. Swirl the flask while slowly adding 10 M of aqueous hydrochloric acid [2-MED-TXT] until a white emulsion is formed [3-CU].
3.7.1. Talent places the conical flask that contains the combined aqueous layers into an ice-water bath.
3.7.2. Talent swirls the flask and adds HCl to it. TEXT: Warning: Avoid skin contact with HCl. Editor: Keep this text overlay up for 3.4.2 and 3.4.3
3.7.3. Close up of the flask showing the white emulsion.
3.8. Use a pipette to transfer a drop of this solution onto Congo red paper to test its acidity [1-MED] – the paper should turn blue [2-CU]. After this, transfer the milky aqueous emulsion to a 250 mL separating flask [3-MED].
3.8.1. Talent uses a pipette to transfer a drop of this solution onto Congo red paper.
3.8.2. Close up of the pH paper as it turns blue.
3.8.3. Talent transfers the milky aqueous emulsion to a 250 mL separating flask.
3.9. Make sure that the emulsion is at room temperature [1-MED], and then perform liquid-liquid extraction twice, using 30 mL of hexane per extraction [2-MED]. Combine the two hexane extracts into a clean 100 mL conical flask [3-MED-TXT]. Add magnesium sulfate to dry this solution [4-MED]. 
3.9.1. Talent checks the temperature of the emulsion.
3.9.2. Talent performs a liquid-liquid extraction. Any action taken during this extraction can be shown here.
3.9.3. Talent combines the two hexane extracts in a clean 100 mL conical flask. TEXT: Organic solution B.
3.9.4. Talent adds magnesium sulfate to the conical flask to dry the solution.
3.10. Weigh a clean 100 mL round-bottom flask on a top-pan balance [1-MED]. Then, record the weight of “Organic Solution B” and the “Tare mass” [2-MED].
3.10.1. Talent weighs a clean 100 mL round-bottom flask on the top-pan balance.
3.10.2. Talent records “Organic solution B” and “Tare mass:” in their lab book.
3.11. Filter the solution through fluted filter paper, contained in a glass funnel, into the pre-weighed 100-mL round-bottom flask [1-CU-TXT]. Then, use a rotary evaporator to remove the solvent [3-MED-TXT].
3.11.1. Talent filters the solution through fluted filter paper (in a glass funnel) into the round-bottom flask. TEXT: Discard solid residue
3.11.2. Talent discards the solid residue into a solid waste container.
3.11.3. Talent connects the round-bottom flask to a rotary evaporator. TEXT: Water bath temperature: 60 °C; Vacuum pressure: 350 mbar
3.12. After this, weigh the round-bottom flask – which now contains the resulting oil – on a top-pan balance [1-MED-TXT].
3.12.1. Talent weights the flask that contains the resulting oil on a top-pan balance. TEXT: Oil contains pure eugenol
3.12.2. Talent records weight of flask and resulting oil in their lab book.
4. Pressurized Hot Water Extraction of Correa reflexa
4.1. Using an electric spice grinder, grind 10 g of Correa reflexa leaves for 20 – 30 seconds [1-MED]. Transfer the ground plant material to a 250 mL beaker [2-MED]. Add approximately 2 g of coarse sand [3-MED].
4.1.1. Talent loads the leaves into the spice grinder, and then grinds them.
4.1.2. Talent transfers the ground plant material to a 100 mL beaker.
4.1.3. Talent adds coarse sand to the beaker.
4.2. Mix the sand and plant material together [1-CU], and then transfer it into the basket of a portafilter [2-CU]. Use a tamper to lightly compress the sample – making sure not to compress it too much [3-CU].
4.2.1. Talent mixes the sand and plant material together.
4.2.2. Talent transfers the sand/leaf mixture to the basket of a portafilter.
4.2.3. Talent uses a tamper to lightly compress the sample.
4.3. Add about 300 mL of 35% ethanol in water to the espresso machine tank [1-MED]. Load the portafilter into the espresso machine [2-MED], and place a 250 mL beaker beneath it [3-MED].
4.3.1. Talent adds the ethanol solution to the espresso machine tank
4.3.2. Talent loads the portafilter into the espresso machine
4.3.3. Talent places a 250 mL beaker in the espresso machine, beneath the loaded portafilter.
4.4. Then, collect approximately 100 mL of extract [1-CU-TXT]. Wait for about 1 minute, and then collect another 100 mL of extract [2-MED].
4.4.1. Close up of extract being collected.
4.4.2. Talent collects the second round of extract.
4.5. Transfer this mixture to an ice bath to cool [1-MED]. Use a rotary evaporator, with a water bath temperature of 40 °C, to evaporate the ethanol [2-MED].
4.5.1. Talent transfers the extract mixture to an ice bath to cool.
4.5.2. Talent loads a round-bottom flask, containing the cooled extract, into a rotary evaporator.
4.6. Next, transfer the aqueous extract to a separatory funnel [1-MED]. Extract this solution twice with ethyl acetate, using 50 mL of ethyl acetate per extraction [2-MED].
4.6.1. Talent transfers the aqueous extract to a separatory funnel.
4.6.2. Talent extracts the solution. Any action taken during the extraction can be shown here.
4.7. Combine the organic extracts [1-MED]. Add magnesium sulfate and swirl the flask to dry the solution [2-MED]. Then, use a sintered glass funnel to filter the solution [3-MED], and use a rotary evaporator to obtain the crude extract [4-CU-TXT].
4.7.1. Talent combines the organic extracts.
4.7.2. Talent adds magnesium sulfate and the swirls the flask.
4.7.3. Talent filters the solution through a sintered glass funnel
4.7.4. Close up of the solution, in a round-bottom flask, in the rotary evaporator as it evaporates the solvent. TEXT: Water bath temperature: 35 °C

5. Results: Analysis of the Pressurized Hot Water Extraction
5.1. In this procedure, students are allocated a TLC solvent ratio of acetone and cylcohexane, and provided with pure standards of eugenol and acetyleugenol. TLC analysis is performed, and the effects of solvent composition on the retention factor are considered [1-LM].
5.1.1. LAB MEDIA: Table 1
5.2. The optimum solvent compositions are seen to typically range between 5 and 20% acetone/cyclohexane, with a delta retention factor of 0.1 – 0.2 [1-LM].
5.2.1. LAB MEDIA: Table 1 – Visually emphasize the entire rows corresponding to acetone/cyclohexane ranges between 5% and 20% (the second, third, and forth rows from the top)
5.3. The different acid-base properties of the two major organic molecules are then exploited to separate them by liquid-liquid extraction. Typically, eugenol (pronounce yoo-jen-ol”) was isolated in a yield of 45 – 65% of the crude extract, while acetyleugenol (pronounce “ass-eetyl-yoo-jen-ol”) was isolated in a yield of 5 – 10% [1-LM].
5.3.1. LAB MEDIA: Figure 3 Editor: On the upload link, this is listed as “Figure 1” because the original Figures 1 and 2 are listed as “Scheme 1” and “Scheme 2”
5.4. Students then utilize the optimized eluent to determine the success of their liquid-liquid extraction by comparison of their extracts to the pure reference samples by TLC [1-LM].
5.4.1. LAB MEDIA: Figure 3
5.5. Advanced students then subject half their isolated crude oil to flash column chromatography. While the complete separation of eugenol from acetyleugenol is rarely achieved due to their close retention factors, a few fractions containing pure eugenol are generally collected [1-LM].
5.5.1. LAB MEDIA: Figure 4 Editor: On the upload link, this is listed as “Figure 2” because the original Figures 1 and 2 are listed as “Scheme 1” and “Scheme 2”

6. Conclusion (said by authors on camera)

6.1. Bianca Deans: Following this procedure, other methods like nuclear magnetic resonance spectroscopy and gas chromatography mass-spectrometry can be performed to characterize the isolated compounds [1-INT].
6.1.1. Bianca Deans says the above statement in an interview-style shot, looking slightly off-camera.
6.2. Bianca Deans: Don't forget that working with hot liquids, relatively high pressures and corrosive liquids can be hazardous and precautions such as wearing personal protective equipment should always be taken while performing this procedure [1-INT].   
6.2.1. Bianca Deans says the above statement in an interview-style shot, looking slightly off-camera.


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.
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