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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?  NO  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length
Number of Steps:  19
Number of Shots:  35 

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

REQUIRED: What is the scope of your research? What questions are you trying to answer? 	Comment by Poornima  G: Authors: 
We can have only upto 5 interview statements in the video. 
1.1. Dario Rafael Olicón-Hernández: We design versatile solid-state fermentation systems to enhance enzyme production by fungi, exploring how different inducers, inoculum types, and rotary systems improve scalability and yield.
1.1.1. [bookmark: _Hlk194676695]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.1

What are the current experimental challenges?
1.2. Cynthia Lizbeth López-García: Scaling up rotary SSF systems while maintaining homogeneous conditions, oxygen transfer, and consistent enzyme yields remains a key experimental challenge.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.5.1


What significant findings have you established in your field?
1.3. Raúl Sansón-Temich: We demonstrated that rotary SSF systems produce 4–6 times higher enzyme yields than submerged fermentation, showcasing their versatility and scalability for multiple enzymes.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.1.3


What advantage does your protocol offer compared to other techniques?
1.4. Adriana Jazmín Legorreta-Castañeda: Our protocol integrates rotary mixing, diverse inoculum types, and a variety of specific inducers, ensuring high enzyme yields, homogeneous growth, and applicability across multiple enzyme systems.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 5.1.1

What research questions will your laboratory focus on in the future?
1.5. Dario Rafael Olicón-Hernández: We will focus on scaling up rotary SSF systems and exploring their application for producing novel enzymes in food, bioenergy, and environmental sectors.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.5.3



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


Protocol  
2. Preparation of Substrate and Inoculum
Demonstrators: Cynthia Lizbeth López-García, Adriana Jazmín Legorreta-Castañeda, Raúl Sansón-Temich   

2.1. To begin, wash the wheat bran three times with sterile distilled water [1] to remove organic matter residues, debris, and dust [2].
2.1.1. WIDE: Talent adding wheat bran with sterile distilled water using a beaker.
2.1.2. Talent draining the water through a sieve after each wash cycle.

2.2. Spread the washed wheat bran on an aluminum tray [1] and dry it in an oven set at 60 degrees Celsius for 24 hours [2].
2.2.1. Talent evenly spreading washed bran on an aluminum tray using a spatula.
2.2.2. Talent placing the tray inside a laboratory oven and setting the temperature to 60 degrees Celsius.

2.3. To prepare the spore suspension, transfer a 5-millimeter-diameter agar disk saturated with mycelium onto a fresh potato dextrose agar plate [1]. Incubate the plate at 28 degrees Celsius for 5 to 7 days, or until the mycelium saturates the medium [2].
2.3.1. Talent placing the disk onto the center of a fresh potato dextrose agar plate.
2.3.2. Talent placing the plate in incubator.

2.4. Then, add 5 milliliters of sterile distilled water to the plate [1] and, using a sterile loop, detach the spores from the surface [2].
2.4.1. Talent pipetting 5 milliliters of sterile distilled water onto the mycelium surface.
2.4.2. Talent swirling a sterile loop across the surface to detach spores into suspension.

2.5. Now, prepare a 1 to 100 dilution of the spore suspension using sterile distilled water [1]. Add 10 microliters of the suspension to the Neubauer chamber [2] and for counting the spores using a microscope [3].
2.5.1. Talent pipetting 1 part of spore suspension into 99 parts sterile distilled water in a sterile test tube.
2.5.2. Talent adding suspension to Neuberg chamber.
2.5.3. Talent placing the chamber under a microscope.


3. Cultivation of Mycelium for Fermentation

3.1. For liquid culture, use sterile forceps to transfer a mycelium-saturated agar disk onto a fresh potato dextrose agar plate [1]. Incubate the plate at 28 degrees Celsius until the medium is fully saturated [2].
3.1.1. Talent transferring the agar disk to a fresh PDA plate.
3.1.2. Talent placing the plate in an incubator.


3.2. Prepare 25 milliliters of potato dextrose broth in a sterile 125 milliliter Erlenmeyer flask [1] and autoclave the flask to sterilize the medium [2].
3.2.1. Talent measuring 25 milliliters of broth into a flask using a sterile measuring cylinder.
3.2.2. Talent loading the flask into an autoclave and initiating the sterilization cycle.

3.3. Next, transfer a 5-millimeter disk of mycelium from the saturated PDA plate into the sterile broth [1].
3.3.1. Talent placing the mycelium disk into the flask with sterile broth.

3.4. Incubate the flask on a shaker at 125 revolutions per minute for 24 to 48 hours, adjusting time based on fungal strain [1].
3.4.1. Talent placing the flask on a shaking incubator.

3.5. Collect 2 milliliters of the cultured broth for inoculum preparation [1] and another 2 milliliters for dry weight determination [2].
3.5.1. Talent drawing 2 milliliters of broth into a sterile syringe or pipette.
3.5.2. Talent transferring another 2 milliliters into a labeled container for dry weight measurement.

3.6. For direct inoculation of mycelium disks, place the mycelium-saturated agar disk onto a fresh potato dextrose agar plate [1] and incubate it at 28 degrees Celsius until the medium is fully saturated [2].
3.6.1. Talent placing the agar disk on a fresh PDA plate using forceps.
3.6.2. Talent incubating the plate by placing it into an incubator set to 28 degrees Celsius.


4. Solid-State Fermentation (SSF) Procedure and Enzyme Extraction

4.1. Prepare the substrate tube with 5 grams of wheat bran, 0.5 grams of the inducer and 5.5 milliliters of water [1] and autoclave the tube at 15 pounds per square inch for 15 minutes [2]. After cooling, insert the electrode probe directly into the reactor at varying depths to measure the relative humidity using an electrode-based hygrometer [3].
4.1.1. Talent adding the components to the tube.
4.1.2. Talent placing the tube into the autoclave.
4.1.3. Talent inserting the electrode probe into the reactor.

4.2. Inoculate the substrate with 1 milliliter of spore suspension containing 106 to 107 spores per milliliter [2-TXT].
4.2.1. Talent pipetting inoculum into the cooled tube containing substrate. TXT: Alternatively, inoculate 2 mL of cellular suspension; Or add a 5 mm mycelium disk

4.3. Vortex the tubes at maximum speed for 5 minutes in 1-minute cycles to avoid substrate clumping [1].
4.3.1. Talent placing the tubes on a vortex mixer.

4.4. Then, place the tubes in a rotary mixer with a horizontal axis [1]. Incubate the rotary mixer in an incubator set to the microorganism’s optimal growth temperature [2].
4.4.1. Talent arranging the tubes horizontally in the rotary mixer and starting rotation.
4.4.2. Talent placing the rotary mixer with tubes in the incubator.

4.5. For enzyme extraction, resuspend the substrate in 20 milliliters of pre-chilled buffer after the desired fermentation period [1].
4.5.1. Talent pipetting pre-chilled buffer into the tube containing fermented substrate.

4.6. Vortex the tubes in cycles of 1 minute at maximum speed [1] followed by 1 minute on ice [2].
4.6.1. Talent vortexing of the tube.
4.6.2. Talent placing the tube on ice.

4.7. Filter the suspension using paper filters [1] and press to mechanically extract the supernatant [2].
4.7.1. Talent adding the suspension on paper filter.
4.7.2. Talent pressing the unit to extract the liquid supernatant.

4.8. Finally, centrifuge the supernatant at 3000 g for 15 minutes at 4 degrees Celsius to clarify the liquid [1].
4.8.1. Talent placing the sample tubes in a centrifuge.


1.1.1. 

Results
5. Results 

5.1. After 6 days of solid-state fermentation, the substrate showed visible fungal colonization with a fibrous, mycelial network covering the surface [1].
5.1.1. LAB MEDIA: Figure 2B and C.

5.2. Glucosamine formation through the hydrolysis of chitosan was significantly higher in Trichoderma harzianum under solid-state fermentation, indicating that chitinase activity in this case was much higher [1] than that in submerged fermentation [2].
5.2.1. LAB MEDIA: Figure 3A. Video editor: Highlight the taller bar labeled "SSF" with the value 321.96.
5.2.2. LAB MEDIA: Figure 3A. Video editor: Highlight the shorter bar labeled "SmF" with the value 50.64.

5.3. Similarly, amylase activity by Aspergillus lentulus was significantly elevated in solid-state fermentation [1], compared to that in submerged fermentation [2].
5.3.1. LAB MEDIA: Figure 3B. Video editor: Highlight the taller bar labeled "SSF" with the value 7.754.
5.3.2. 3.5.2 LAB MEDIA: Figure 3B. Video editor: Highlight the shorter bar labeled "SmF" with the value 1.2179





 2025, Journal of Visualized Experiments		 May 28, 2025	Page 9 of 9
image1.png




