
​​ ​ ​ ​ ​ ​ ​ ​  

 
#SkillsByNature - Aloe Vera 
 
Your Aloe Vera plant in the balcony isn't just a plant—it’s a tiny factory that cleans the air while 
you sleep, a natural first-aid kit for small scratches, and a "living laboratory" where you can 
watch science in action. By taking care of this plant, you are helping our planet breathe easier. 
Give it a little sunlight, a tiny bit of water, and watch it grow along with you! 
 
Aloe Vera is one of the most studied medicinal plants in the world. 
 * Global Research: Between 2007 and 2016 alone, nearly 2,000 major global publications were 
indexed in Scopus, with the number growing significantly since. 
 * India’s Leadership: India is a global powerhouse in Aloe Vera research. Studies indicate that 
India accounts for approximately 32.5% of the world’s research output on this plant, the highest 
share globally, followed by the USA and Iran. 
 * Focus Areas: Research in India primarily focuses on Pharmacology, Agricultural Sciences, 
and Biochemistry, highlighting our deep-rooted traditional knowledge combined with modern 
science. 
 
What is relevant to families are its utilities;​
Air Purifier: Unlike most plants, Aloe Vera uses CAM photosynthesis, meaning it releases 
oxygen at night. NASA research confirms it can remove toxins like formaldehyde and benzene 
from indoor air. 
Medicine: The gel contains over 75 active compounds. It is used for wound healing (minor 
burns/cuts), treating skin irritations, and even as a digestive aid (when processed 
professionally).  
Cosmetic: Known as Kumari in Ayurveda, it is a powerhouse of vitamins A, C, and E. It acts as 
a natural moisturizer, helps with acne, and protects skin from UV damage.  
Food: In many cultures, the inner gel is used in juices, salads, and pickles for its cooling 
properties and high mineral content. 
 
 
Inviting high school students to indulge in home-garden experiments! These experiments 
are for a household environment. We will use everyday kitchen staples like vinegar, turmeric, 
salt, and oil. These are designed to be safe, mess-free, and intellectually stimulating. 
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Science Lab at Home 
 
1. The Turmeric pH Indicator Test 

 * The Experiment: Mix turmeric with water to make a paste. Apply it to the Aloe gel. 
Then, add a drop of lemon juice (acid) or baking soda (base). 
 * The Lesson: Turmeric turns red in bases. Students can test if the Aloe gel is naturally 
acidic or alkaline and how it reacts to household chemicals. 

2. Osmosis with Salt Cubes 
 * The Experiment: Cut two identical cubes of Aloe gel. Place one in plain water and the 
other in a highly concentrated salt-water solution. 
 * The Lesson: Observe how the cube in salt water shrinks. This demonstrates 
osmosis—the movement of water out of the plant cells to balance salt concentration. 

3. Enzyme Action (The Pineapple Test) 
 * The Experiment: Place a piece of fresh pineapple on a slice of Aloe gel and a piece of 
boiled pineapple on another. 
 * The Lesson: Fresh pineapple contains bromelain (an enzyme) that breaks down 
proteins/tissues. This shows how enzymes work and how heat deactivates them. 
Physics & Household Math 

4. The Refractive Index of Gel 
 * The Experiment: Place a coin at the bottom of a clear glass. View it through water, 
then through whisked (liquid) Aloe gel. 
 * The Lesson: Use a ruler to measure the "apparent depth" of the coin. It teaches how 
light bends differently in denser liquids compared to water. 

5. Viscosity Races 
 * The Experiment: Tilt a dinner plate and drop one teaspoon of water, one of cooking oil, 
and one of Aloe gel at the top. Time how long they take to reach the bottom. 
 * The Lesson: Teaches fluid dynamics and the concept of "viscosity" (internal friction of 
liquids). 

6. Natural Ink Production 
 * The Experiment: Mix Aloe gel with soot (from a candle or diya) or crushed beetroot 
juice to create "bio-ink." Try writing on paper. 
 * The Lesson: Discuss the history of ink making and the "binding" properties of plant 
mucilage. 
Ecology & Environmental Awareness 

7. The "Anti-Transpirant" Coating 
 * The Experiment: Take two identical leaves from a different kitchen plant (like Mint or 
Coriander). Coat one in Aloe gel and leave the other bare. Observe which wilts faster. 
 * The Lesson: Shows how the gel acts as a protective barrier, simulating how some 
plants protect themselves from drought. 
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8. Seed Germination Booster 

 * The Experiment: Soak 5 Moong Dal seeds in water and 5 in a mixture of water and 
Aloe gel. Plant them in cotton wool. 
 * The Lesson: Measure the root length after 3 days. Aloe contains growth hormones 
(Auxins); this tests if they help seeds grow faster. 

9. Biodegradable Plastic (Simple Version) 
 * The Experiment: Mix Aloe gel with a little cornstarch and vinegar, heat it gently in a 
pan until thick, and let it dry on foil. 
 * The Lesson: Explores the concept of biopolymers and reducing household plastic 
waste. 
Life Competencies & Home Economics 

10. DIY Edible "Air Purifier" Log 
 * The Experiment: Estimate the surface area of your Aloe plant's leaves. Research how 
much oxygen an average Aloe plant produces. 
 * The Lesson: Calculate how many plants you would need to improve the air quality of 
your specific bedroom (Math + Ecology). 

11. The "Oxidation" Race 
 * The Experiment: Cut an apple into three slices. Leave one plain, rub one with lemon 
juice, and rub one with Aloe gel. 
 * The Lesson: Observe which one turns brown (oxidizes) last. This teaches food 
preservation and the role of antioxidants. 

12. Natural Glue Strength Test 
 * The Experiment: Use the sticky sap (the yellow "latex" vs. the clear gel) to stick two 
pieces of paper together. Compare it to a standard glue stick by hanging small weights 
from the paper. 
 * The Lesson: Teaches "Adhesion vs. Cohesion" and how to find emergency household 
substitutes for store-bought products. 

 
A structured lab report helps students think like real scientists by organizing their observations 
and drawing logical conclusions. Here is a clean, easy-to-use Science Discovery Template 
designed for high school students. One can print this out or have them copy the headings into a 
notebook. 
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🔬 Aloe Vera Science Lab Report 
 
Student Name: ____________________ 
Date: ____________________ 
Title of Experiment: ____________________ 
 
 
1. The Question (Aim) 

What are we trying to find out? (e.g., "Does Aloe Vera gel slow down the browning of an 
apple?") 

2. Hypothesis (Prediction) 
What do I think will happen and why? (e.g., "I think the Aloe gel will protect the apple 
because it creates a seal against the air.") 

3. Materials & Variables 
 ​ * What I used: (List your kitchen tools and ingredients). 
 ​ * Independent Variable: (The one thing you changed, e.g., the coating on the apple). 
 ​ * Dependent Variable: (The thing you are measuring, e.g., the color change or time). 
4. Procedure (Steps) 

Describe exactly what you did so someone else could copy you: 
5. Observations & Data 
| Sample Type | Observation at 10 Mins | Observation at 1 Hour | Final Result | 

a) Control (Plain)  
b) Aloe Vera Gel  
c) Lemon Juice  

6. Analysis (The "Why") 
What happened? Was there a pattern? (Use your math here—e.g., "The Aloe-coated 
slice took 40% longer to turn brown than the plain slice.") 

7. Conclusion 
Was your hypothesis correct? What did you learn about life or science today? 

​
Real-world application: If Aloe Vera prevents oxidation in fruit, it might be a good natural 
ingredient for skin creams to prevent aging. 
 
Expected Outcomes & Scientific Explanations 
 
1. The Apple Oxidation Race (Food Chemistry) 

 * The Expected Result: The slice with Lemon Juice usually performs best, followed 
closely by Aloe Vera. The plain slice will turn brown within 15–30 minutes. 
 * The Science: Browning is caused by an enzyme called polyphenol oxidase reacting 
with oxygen. Lemon juice works via high acidity (low pH) and Vitamin C. Aloe Vera works  
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by creating a physical polysaccharide barrier (locking out oxygen) and its own 
antioxidant compounds. 

 
Research on why "processed juices" in the market don't turn brown? (Answer: Added 
preservatives/Antioxidants). 
2. Osmosis with Aloe Cubes (Cell Biology) 

 * The Expected Result: The cube in plain water might swell slightly or stay the same. 
The cube in salt water will visibly shrink, become "rubbery," and lose its firmness. 
 * The Science: This is Exosmosis. Water moves from a region of high water 
concentration (inside the Aloe cells) to low water concentration (the salty water outside) 
through the cell membranes. 
* Discussion Point: Relate this to why we feel thirsty after eating salty snacks or why 
plants wither if over-fertilized with chemical salts. 

3. The Turmeric pH Test (Biochemistry) 
* The Expected Result: Pure Aloe gel is slightly acidic (pH 4.5–5.5). When mixed with 
Turmeric, it stays yellow. If you add Baking Soda, the mixture will turn deep red/orange. 
* The Science: Turmeric contains Curcumin, which changes molecular structure at a pH 
above 7.4. 
* Discussion Point: Our skin has a natural "acid mantle" (pH ~5.5). Because Aloe is also 
slightly acidic, it is "skin-compatible," which is why it’s used in cosmetics. 

4. Viscosity Races (Fluid Dynamics) 
* The Expected Result: Water will be fastest, followed by Oil, with Aloe Vera Gel being 
the slowest. 
* The Science: Aloe gel is Non-Newtonian (specifically "shear-thinning"). Its viscosity 
decreases when you shake it or stir it vigorously. 
* Discussion Point: Ask students to stir the gel vigorously and then repeat the race. Does 
it move faster now? This introduces them to complex fluid mechanics used in industrial 
manufacturing. 

5. Seed Germination Booster (Plant Physiology) 
* The Expected Result: The seeds with a diluted Aloe solution (1 part gel to 5 parts 
water) often sprout 12–24 hours faster and have thicker white root hairs. 
* The Science: Aloe contains Gibberellins and Auxins. These are natural plant hormones 
that signal the seed to "wake up" and begin cell division. 
* Discussion Point: This is a "Life Competency" lesson in Sustainable Farming. Why buy 
expensive chemical root boosters when you can grow your own? 

 
Important Notes:  for Home Labs: 
 * The "Yellow" Sap: When you cut Aloe, a yellow liquid (Aloin) leaks out. It is a natural laxative 
and can irritate the skin. One must drain the yellow sap for 10 minutes before scooping out the 
clear gel for experiments. 
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