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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.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, 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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

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

Current Protocol Length
Number of Steps:  27
Number of Shots:  54 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. 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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. 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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. 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 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Sample Preparation for HPLC Coupled with Triple Quadrupole Mass Spectrometry
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, accurately weigh 10.0 milligrams of hyoscyamine, anisodamine hydrobromide, and scopolamine hydrobromide reference standards [1]. Place them into a separate 10 milliliter volumetric flask [2]. 
2.1.1. WIDE: Talent weighing 10.0 milligrams of hyoscyamine reference standard on a one-ten-thousandth analytical balance.
2.1.2. Talent placing the hyoscyamine reference standard into a 10 milliliter volumetric flask.
2.2. Add chromatographic-grade methanol to the marked line in each volumetric flask [1]. Dissolve the standards thoroughly with ultrasonic treatment to prepare single standard stock solutions with a concentration of 1.0 milligram per milliliter [2].
2.2.1. Talent adding chromatographic-grade methanol to the marked line in each volumetric flask.
2.2.2. Talent placing the volumetric flasks into ultrasonic treatment to dissolve the standards.
2.3. Then, transfer the stock solutions to brown reagent bottles [1-TXT].
2.3.1. Talent transferring the stock solutions to brown reagent bottles. TXT: Store at 4 °C in the dark
2.4. To prepare a mixed standard intermediate solution of 10 micrograms per milliliter, pipette 100 microliters of each previously prepared stock solution into a 10-milliliter volumetric flask [1]. Then, add chromatographic-grade methanol to the marked line to dilute the solution [2] 
2.4.1. Talent pipetting 100 microliters of each previously prepared stock solution into a 10 milliliter volumetric flask.
2.4.2. Talent adding chromatographic-grade methanol to the marked line in the volumetric flask.
2.5. Next, perform freeze-drying of fresh Sophora flavescens material [1]. Using a high-speed grinder, pulverize the dried material into a homogeneous powder [2].
2.5.1. Talent placing fresh Sophora flavescens material into a freeze-drying setup.
2.5.2. Talent grinding the freeze-dried material into a homogeneous powder using a high-speed grinder.
2.6. Sieve the powder through a 0.25-millimeter standard test sieve [1]. Accurately weigh 20 milligrams of the sieved powder [2], transfer it into a 100-milliliter volumetric flask [3], and add chromatographic-grade methanol to nearly the marked line [4].
2.6.1. Talent sieving the powder through a 0.25 millimeter standard test sieve.
2.6.2. Talent weighing 20 milligrams of the sieved powder on an analytical balance.
2.6.3. Talent transferring the weighed powder into a 100 milliliter volumetric flask.
2.6.4. Talent adding chromatographic-grade methanol to nearly the marked line in the volumetric flask.
2.7. Next, perform ultrasonic extraction at room temperature for 30 minutes [1]. Remove the volumetric flask and allow it to cool to 25 degrees Celsius at room temperature [2]. Add chromatographic-grade methanol to the 100-milliliter marked line and vortex to mix for 2 minutes [3].
2.7.1. Talent placing the volumetric flask into ultrasonic treatment for extraction.
2.7.2. Talent removes the volumetric flask and keeping it on the bench.
2.7.3. Talent adding chromatographic-grade methanol to the 100 milliliter marked line and vortexing the flask.
2.8. Then, pipette 1 milliliter of the prepared extract into a 100-milliliter volumetric flask [1]. Add methanol to the marked line, shake well to mix thoroughly, and obtain the mother solution for HPLC injection [2].
2.8.1. Talent pipetting 1 milliliter of the extract into a 100 milliliter volumetric flask.
2.8.2. Talent adding methanol to the marked line in the volumetric flask and shaking it.
2.9. For sample filtration, prepare a 1 milliliter disposable needle-free syringe and a 0.22 micrometer organic phase microporous membrane [1].
2.9.1. Talent arranging a 1 milliliter disposable needle-free syringe and a 0.22 micrometer organic phase microporous membrane on the bench.
2.10. Aspirate 1.2 milliliters of the mother solution for injection into the syringe [1] and push the solution slowly through the membrane to perform filtration [2].
2.10.1. Talent aspirating 1.2 milliliters of the mother solution into the syringe.
2.10.2. Talent pushing the solution slowly through the microporous membrane for filtration.
2.11. Collect the filtrate into a 2-milliliter sample vial with an inner insert and seal the vial tightly with a cap [1].
2.11.1. Talent collecting the filtrate into a 2 milliliter sample vial with an inner insert and sealing the sample vial tightly with a cap.


3. HPLC Prerun, Method Establishment, and MS Acquisition
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Prepare mobile phase A by measuring 1000 milliliters of ultrapure water [1]. Add 1.0 milliliter of chromatographic-grade formic acid [2] and mix uniformly using a magnetic stirrer for 10 minutes [3].
3.1.1. WIDE: Talent measuring 1000 milliliters of ultrapure water into a container.
3.1.2. Talent adding 1.0 milliliter of chromatographic-grade formic acid to the water.
3.1.3. Talent placing the container on a magnetic stirrer and mixing the solution.
3.2. Prepare mobile phase B by using chromatographic-grade methanol directly without additional treatment [1].
3.2.1. Talent holding a container of chromatographic-grade methanol.
3.3. Pour mobile phase A and B into ultrasonic degassing devices, respectively [1], and perform ultrasonic degassing at 40 kilohertz for 15 minutes [3].
3.3.1. Talent pouring mobile phase A into an ultrasonic degassing device.
3.3.2. Talent placing the solutions into ultrasonic degassing for degassing.
3.4. Transfer the degassed mobile phases into solvent bottles [1]. After sealing the bottles, connect them to the corresponding A and B solvent lines of the HPLC system [2].
3.4.1. Talent transferring degassed mobile phase A into a solvent bottle.
3.4.2. Talent connecting the solvent bottles to the A and B solvent lines of the high-performance liquid chromatography system.
3.5. Now, use a C18 column for chromatographic separation [1]. Equilibrate the column with methanol and water at a ratio of 80 to 20 for 30 minutes at a flow rate of 0.3 milliliters per minute [2]. Set the column oven temperature to 30 degrees Celsius and preheat for 10 minutes in advance [3].
3.5.1. Talent installing a C18 column into the high-performance liquid chromatography system.
3.5.2. Talent setting the mobile phase composition and initiating column equilibration.
3.5.3. Display the column oven panel, set the temperature to 30 degrees Celsius, and start preheating
3.6. Set the gradient elution program with the presented conditions [1]. Then, set the flow rate to 0.60 milliliters per minute, the injection volume to 2 microliters, and the detection wavelength to 210 nanometers [2].
3.6.1. TEXT ON A PLAIN BACKGROUND
0–10.0 min, 5% to 10% B
10.0–15.0 min, 10% to 35% B
15.0–20.0 min, 35% to 60% B
 20.0–25.0 min, 60% to 95% B
3.6.2. Display setting the flow rate to 0.60 milliliters per minute, injection volume to 2 microliters and detection wavelength to 210 nanometers.
3.7. Perform mass spectrometric detection using a triple quadrupole mass spectrometer equipped with an electrospray ionization source operating in positive ionization mode [1].
3.7.1. WIDE: Shot of the triple quadrupole mass spectrometer system.
3.8. Set the nebulizer pressure to 15 pounds per square inch [1], capillary voltage to 4000 volts [2], gas temperature to 300 degrees Celsius [3], and gas flow to 11 liters per minute [4].
3.8.1. SCREEN: Display setting the nebulizer pressure to 15 pounds per square inch.	Comment by Pallavi  Sharma: Authors: Are these actions carried out using dedicated software, or are they performed directly on the instrument’s display 
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21505598

3.8.2. SCREEN: Display setting the capillary voltage to 4000 volts.
3.8.3. SCREEN: Display setting the gas temperature to 300 degrees Celsius.
3.8.4. SCREEN: Display setting the gas flow to 11 liters per minute.
3.9. To identify precursor ions, directly infuse individual standard solutions in MS2 SCAN (M-S-Two-Scan) mode [1].
3.9.1. Talent infusing individual standard solutions into the mass spectrometer in scan mode.
3.10. Optimize the fragmentor voltage for each precursor ion to achieve maximum signal intensity in MS2 SIM mode (M-S-Two-Sim-Mode) [1].
3.10.1. SCREEN: Display adjusting the fragmentor voltage while monitoring signal intensity in selected ion monitoring mode.	Comment by Pallavi  Sharma: Authors; Are these actions carried out using dedicated software, or are they performed directly on the instrument’s display? 
3.11. Use Product ion scan mode to determine characteristic product ions [1]. Optimize the collision energy for each precursor ion to maximize product-ion signal intensity [2].
3.11.1. SCREEN: Display the product ion scan mode and resulting ion spectra.
3.11.2. SCREEN: Display adjusting the collision energy to optimize signal intensity.
3.12. Select the most intense product ion for quantification [1] and the second-most-intense ion for qualitative confirmation [2].
3.12.1. SCREEN: Display selecting the most intense product ion for quantification.
3.12.2. SCREEN: Display selecting the second-most-intense ion for qualitative confirmation.

4. Data Acquisition and Analysis of Mass Spectrometry Parameters
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Perform data acquisition in multiple reaction monitoring mode [1]. Use the optimized parameters, including precursor ion, product ion transitions, fragmentor voltage, and collision energy for each analyte as presented here [2].
4.1.1. Talent starting data acquisition in multiple reaction monitoring mode.
4.1.2. LAB MEDIA: Table 1
4.2. Calculate the dwell time for each transition to ensure an adequate number of data points across each chromatographic peak while maintaining an appropriate cycle time [1].
4.2.1. SCREEN: Display calculation or adjustment of dwell time and cycle time parameters in the software.
4.3. Then, launch the qualitative analysis software. Select File and choose Import Data to import all collected data files [1].
4.3.1. SCREEN: The software is being launched. Show clicking File > Import Data and selecting multiple .d data files.
4.4. In the Quantitation module, select MRM Transition (M-R-M-Transition) [1]. Input the precursor ion and product ion pairs for each component and extract the corresponding extracted ion chromatograms [2].
4.4.1. SCREEN: Display the Quantitation module with MRM Transition selected.
4.4.2. SCREEN: Show entering precursor ion and product ion pairs for each analyte. Display extracted ion chromatograms being generated.
4.5. Then, check the peak symmetry and retention time consistency of the target peaks in each extracted ion chromatogram [1]. 
4.5.1. SCREEN: Display extracted ion chromatograms with peak shapes for inspection. Show comparison of retention times between sample peaks and standard values.



Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 181.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. All three target tropane alkaloids were successfully separated within 20 minutes under the optimized HPLC conditions [1].
5.1.1. LAB MEDIA: Figure 3. Video editor: Show the chromatogram with the three distinct peaks appearing before the 20-minute mark
5.2. The resolution between scopolamine and anisodamine was 8.67, and between anisodamine and hyoscyamine was 11.58, both exceeding the baseline separation criterion [1].
5.2.1. LAB MEDIA: Figure 4. Video editor: Highlight the separation between peak 1 and peak 2, then between peak 2 and peak 3
5.3. All analytes showed good linearity over a concentration range of 0.014 to 0.320 microgram per milliliter with correlation coefficients greater than 0.99 [1].
5.3.1. LAB MEDIA: Figure 5 and Table 2.  Video editor: Highlight the linear range 0.014–0.224 for scopolamine and anisodamine and 0.020–0.320 for hyoscyamine
5.4. Mean recoveries were 101.44 percent for scopolamine [1], 100.25 percent for anisodamine [2], and 99.56 percent for hyoscyamine [3], with relative standard deviations of 1.85 percent, 2.35 percent, and 1.90 percent, respectively [4].
5.4.1. LAB MEDIA: Table 3. Video editor: Highlight the mean recovery value 101.44 percent and RSD of 1.84 for scopolamine
5.4.2. LAB MEDIA: Table 3. Video editor: Highlight the mean recovery value 100.25 percent and RSD of 2.35 for anisodamine
5.4.3. LAB MEDIA: Table 3. Video editor: Highlight the mean recovery value 99.56 percent and RSD of 1.90 for hyoscyamine
5.4.4. LAB MEDIA: Table 3. Video editor: Highlight the RSD column
5.5. Quantification of three tropane alkaloids in 10 Anisodus tanguticus samples showed that [1], scopolamine content ranged from 0.3667 milligram per gram in Sample 6 to 1.0356 milligram per gram in Sample 7 [2].  Anisodamine content ranged from 0.0269 milligram per gram in Sample 6 to 0.3590 milligram per gram in Sample 10 [1].
5.5.1. LAB MEDIA: Table 4. 
5.5.2. LAB MEDIA: Table 4. Video editor: Highlight the value 0.3667 in Sample 6 and 1.0356 in Sample 7 under scopolamine
5.5.3. LAB MEDIA: Table 4. Video editor: Highlight the value 0.0269 in Sample 6 0.3590 in Sample 10 under anisodamine
5.6. Hyoscyamine content ranged from 0.2930 milligram per gram in Sample 2 [1] to 1.4989 milligram per gram in Sample 10, with higher levels observed in Samples 4, 7, 9, and 10 [2].
5.6.1. LAB MEDIA: Table 4. Video editor: Highlight the value 0.2930 in Sample 2 under hyoscyamine
5.6.2. LAB MEDIA: Table 4. Video editor: Highlight the value 1.4989 in Sample 10 under hyoscyamine
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