[image: ]FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #: 58928
Scriptwriter Name: Qingyun Ping postshoot by Anastasia Gomez
Project Page Link: https://www.jove.com/account/file-uploader?src=17973088

Title: Rapid Collection of Floral Fragrance Volatiles using a Headspace Volatile Collection Technique for GC-MS Thermal Desorption Sampling

[bookmark: _GoBack]Authors and Affiliations: Haleigh A. Ray1, Charles J. Stuhl2, Jennifer L. Gillett-Kaufman1

1Entomology and Nematology Department, University of Florida, 1881 Natural Area Drive, Gainesville, Florida
2Center for Medical, Agricultural and Veterinary Entomology, Agricultural Research Service U.S. Department of Agriculture, Gainesville, FL 



Corresponding Author: 
Haleigh A. Ray
haleighray12@gmail.com

Email addresses for Co-authors: 
charles.stuhl@ars.usda.gov
gillett@ufl.edu





Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y
Can you record movies/images using your own microscope camera? 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.

2. Does your protocol include software usage? Y
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.3, 3.1, 3.2, 3.5, 4.1
[bookmark: _Hlk17122358]4. 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.)
Preventing sample contamination and consistent flower sampling
2.1
5. Will the filming need to take place in multiple locations? N
If yes, how far apart are the locations? 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Haleigh Ray: Because floral fragrance is critical for attracting pollinators, this method could be used to better understand or even enhance pollination of endangered flower species [1].
1.1.1. INTERVIEW

1.2. Haleigh Ray: With this method, fragrance volatiles are sampled using a non-destructive method with an easily transported machine. This methodology uses rapid sampling, cutting sampling time from 2-3 hours to 10 minutes [1].
1.2.1. INTERVIEW

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Jennifer Gillett-Kaufman: These methods provide a way to quickly sample volatiles produced by flowers, and could be used to sample volatiles from other specimens as well, such as insect pheromones [1]. NOTE: Videographer indicated that Jennifer made this statement, but author left Charles. I changed it according to vid notes, but please go based on what you’re seeing in the footage.
1.3.1. INTERVIEW


Section - Protocol
2. Flower Selection and Material Preparation
2.1. To begin, select a flower that is initially unopened, and mark the flower with flagging tape to ensure repeated sampling of the same flower [1]. 
2.1.1. Talent points to an unopened flower and marks with tape. TEXT: Perfumes or scented products must not be worn during any of these procedures.
2.2. [bookmark: _Hlk17122480]Boil oven bags in water for 30 minutes to remove residual plastic compounds [1]. To dry, bake in an oven at 175 degrees Celsius for 60 minutes [2].
2.2.1. Talent boils bags in water.
2.2.2. Talent places the bags into oven.
2.3. Once the bags have dried, add a polypropylene bulkhead union to each corner of the closed end of the oven bags [1]. Rinse all bags and tubes with 75% ethanol, and let them air dry [2]. Then, bake the bags and the tubes in an oven at low heat between 74-85 degrees Celsius for 30 minutes [3]. 
2.3.1. CU: Talent attaches bulkhead to oven bags. Important Step
2.3.2. Talent rinses bags and tubes with ethanol.
2.3.3. Talent places the bags and tubes into an oven.
3. Volatile collection
3.1. Depending on the duration of the blooming time, if possible, wait at least 24 hours after blooming to collect the sample [1]. Wearing sterile neoprene gloves, cover the selected flower with a baked oven bag. Cinch the bag together tightly with a plastic zip tie below the flower to prevent unwanted airflow into the bag [2].
3.1.1. WIDE: Talent approaches the flower.
3.1.2. Talent covers the flower, and ties with a zip tie. Videographer: Take multiple shots, as this will be used later.  Important Step
3.2. Attach a tube from the air outlet of the collection equipment and connect it to one of the bulkhead unions on the oven bag. On the other bulkhead union, attach a glass filter cartridge containing porous polymer adsorbent [1].
3.2.1. Talent attaches a tube from the collection equipment and a filter cartridge to the bag. Important Step
3.3. Attach a second tube to the collection equipment on the vacuum input. Connect end of the second tube onto the glass volatile collection filter cartridge [1]. 
3.3.1. Talent connects the collection equipment to the filter cartridge.
3.4. Turn on both the air pump and vacuum at the same time, and set at 0.05 liters per minute [1]. The headspace around the flower is filled with air, but not overinflated. The system pulls air from the bag through the filter, trapping the floral volatiles [2]. 
3.4.1. Talent turns on the air pump and vacuum, and adjusts setting.
3.4.2. Shot of the oven bag with flower.
3.5. Allow the machine to run for 10 minutes and then turn off both the air pump and vacuum [1]. Disassemble the tubes and the glass filter cartridge [2]. Place the filter into a glass vial, and screw-on a cap. Seal the vial with PTFE pipe thread tape [3]. Store the sample in a freezer at -80 degrees Celsius until GC-MS analysis [4].
3.5.1. Talent turns off air pump and vacuum.
3.5.2. Talent dissembles the tubes and cartridge. NOTE: 3.5.1. and 3.5.2 are combined. 
3.5.3. Talent places the filter in a vial and seals. Important Step
3.5.4. Talent places the vial in a freezer.
3.6. Repeat this process with an empty oven bag, to collect a blank air sample as a control [1]. Repeat sample collection at the same time each day, as some flowers produce varying fragrance levels over the course of a day [2].
3.6.1. Talent shows an empty oven and collects blank air.
3.6.2. Use 3.1.2.
4. GC-MS
4.1. [bookmark: _Hlk17122525]First, remove the glass filter cartridge from the freezer and place into a GC-MS in the injector port [1]. To release headspace volatiles collected on porous polymer adsorbent from the adsorbent, heat the thermal collection trap to 220 degrees Celsius for 8 minutes within a flow of helium gas at 1.2 milliliters per minute [2].
4.1.1. Talent transfers the cartridge from the freezer into a GC-MS injector port. Important Step NOTE: 4.1.1. has two parts. 
4.1.2. SCREEN: Talent heats the trap, and adjusts helium gas flow. Videographer NOTE: From 4.1.2. down, the actions were automated by software and could not be performed. Adjustments to narration should be made and will be provided by author.  SW NOTE: I don’t see any adjustments to VO from author.  
4.2. Then, adjust the temperature to -78 degrees Celsius to collect the desorbed compounds in the thermal collection cold trap [1]. Flash heat the thermal collection cold trap unit to -20 degrees Celsius, and inject the compounds into the capillary column of the gas chromatograph [2].
4.2.1. SCREEN: Talent adjusts the temperature to -20 C.
4.2.2. SCREEN: Talent heats the trap unit again to inject the compounds.
4.3. With a 5-minute hold at 40 degrees Celsius, program the GC-MS to rise to 280 degrees Celsius at 15 degrees Celsius per minute [1].
4.3.1. SCREEN: Talent programs the temperature.
4.4. For identification, compare the mass spectra of the sample to those from mass spectra libraries [1-TXT], as well as retention times of the volatiles to times of authentic compound standards [2]. 
4.4.1. SCREEN: Talent shows the mass spectra of the sample, and then the spectra from libraries. TEXT: Libraries: NIST and Department of Chemical Ecology, Goteborg University, Sweden
4.4.2. SCREEN: Talent shows the retention times, and then shows the standards. Videographer NOTE: From 4.1.2. down, this was the only shot that could be visualized. 
4.5. Compare chromatograms of collected volatiles to identify common reoccurring peaks. After identifying the peak volatiles, use Pherobase to determine if they have been previously described in floral fragrances [1].
4.5.1. SCREEN: Talent compares chromatograms, and shows the Pherobase. 58928_Screenshot_2 00:00-01:15.



Section – Results
5. Results: The Collected Volatiles
5.1. In this study, representative data from the GC-MS are shown as a chromatogram [1]. Peaks between 10 and 15 minutes are floral volatiles [2]. 
5.1.1. Figure 1
5.1.2. Figure 1 – Video editor: Emphasize the peaks between 10 and 15 min.
5.2. The collected volatiles were referenced in Pherobase to determine if they have previously described in a floral fragrance [1]. For example, compound #21, with a retention time of 10.311 has been identified as benzaldehyde [2]. 
5.2.1. Supplemental File 1 – Video editor: Scroll down from the top of the file to compound #21.
5.2.2. Supplemental File 1 – Video editor: Emphasize compound #21, and the retention time of 10.311.
5.3. Benzaldehyde is searchable on Pherobase with a list of all flower species, organized by plant family, from which that fragrance compound has been identified [2]. 
5.3.1. Figure 2
5.4. The orchid species are shown here, from which benzaldehyde has been determined to be present in the floral fragrance [1].  
5.4.1. Figure 2 – Video editor: emphasize the bottom right subset.
5.5. 


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. [bookmark: _Hlk17122613]Jennifer Gillett-Kaufman: Previous methods took 2-4 hours per sample. The use of a solvent to remove the sample from the filter would result in a solvent peak on the GC-MS. This would hide compounds from 0-3.5 minutes. This method allows all compounds to be seen [1]. NOTE: Videographer indicated that Charles made this statement, but author wrote in Jennifer. Please go based on what you’re seeing in the footage. 
6.1.1. INTERVIEW
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