Comparative Study: Gelatin Capsules vs.
Traditional Seed Coatings

Research Summary Validating the efficacy of KAPSOL™ technology as a superior delivery

system for seeds and fertilizers.

The Big Picture: Coating vs. Encapsulation

To understand the difference between traditional seed treatments and the KAPSOL™
technology, it helps to think in simple terms:

e Seed Coating is like sunscreen on your skin. It is a thin layer applied to the outside for

basic surface protection.

e Seed Encapsulation is like a multivitamin. It is a complete delivery vessel with the
seed and essential ingredients sealed safely inside.

The Breakdown: The Capsule Advantage

The peer-reviewed study conducted in partnership with Elon University compared these two
methods side-by-side. Here is how the technologies stack up across seven critical categories.

1. How They Are Made & Used

Feature

Seed Coatings

Gelatin Capsules
(KAPSOL™)

Where additives go

Layered onto the seed
surface

Sealed inside the capsule

Space for additives

Limited by seed size

Greater volume available in
the void space

Separation

Little separation between
seed & chemical

Physical barrier (filler)
separates them

Equipment needed

Specialized (fluidized bed,
rotary coater)

Simple capsule filling
machines

Key Difference: Capsules allow for greater volumes of additives and provide a physical
barrier that coatings cannot offer.

2. Germination (Sprouting)




Is there a delay? Yes, a slight one. The study observed a 1 to 2 day delay in sprouting
compared to bare seeds.

Why? Moisture must dissolve the gelatin capsule shell before the seed can access water.

Critical Outcome: The delay did not reduce the total number of seeds that successfully
grew. Final germination rates were statistically identical to bare seeds.

3. Plant Safety & Seed Protection

e Chemical Separation: In coatings, chemicals touch the seed directly, increasing
toxicity risk. Capsules use a filler to physically separate the seed from additives.

e Worker Safety: Traditional treated seeds can create toxic dust. Encapsulation seals
chemicals inside, minimizing exposure for handlers and farmers.

e Reduced Phytotoxicity: By keeping strong fertilizers or chemicals away from the seed
coat until planting, the risk of "burning" the seed is significantly lowered.

Important: Some chemical coatings can be toxic to the seed because they are so close.
Capsules reduce this risk by separating the chemical from the seed using a filler material.

4. Ability to Deliver Fertilizer

Volume is Key Traditional coatings are restricted to a thin layer. Capsules utilize the "void
space" to deliver substantial amounts of beneficial materials.

Study Validation:

e Successfully delivered controlled-release fertilizers (e.g., Florikan).
e Resulted in greater aboveground plant mass.
e Produced significantly larger fruit.

5. Effect on Plant Growth

Unique to Capsules: The "Biostimulant" Effect The gelatin shell itself acts as a natural
biostimulant, providing nitrogen and amino acids that act as a food source, boosting growth.

e Early Root Growth: Improved development observed, even without fertilizer.
e Plant Height: Taller plants observed during weeks 7-14.
e Fruit Size: Tomatoes were 16.9% to 19.6% larger by weight compared to the control

group.
6. Planting & Machinery Compatibility

e Mechanical Planting: Works very well in standard planters.
e Uniformity: Capsules create precise uniformity.
e Friction: Reduced friction allows for excellent flow.

7. Cost & Practicality



e Cost per Unit: Low (~1 cent each).
e Equipment: Does not require expensive, specialized machinery (like fluidized beds)
needed for coating; simple capsule filling machines are sufficient.

The Bottom Line

Seed coatings are best when:

e You need to reduce dust from treated seeds.
e You only need to apply very small amounts of material (less than 10% of seed mass).

Gelatin capsules are better when:

You want to deliver fertilizer or large volumes of additives.

You want bigger fruit and better root growth.

You want to avoid chemical damage to the seed by keeping it separate.
You want a "biostimulant” boost from the capsule itself.

Study Conclusions

Gelatin seed capsules proved to be an effective delivery system that did more than just hold
the seed. The research confirmed that this method improves root development, increases
plant mass, and produces significantly larger tomatoes, all while keeping the seed safe from
chemical damage.

In short:

e Seed coatings = Good for basic protection.
e Gelatin capsules = A growth-boosting delivery system that creates bigger plants and
bigger fruit.
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