It is my pleasure to present the full suite of hypotheses, from the initial working draft to the
final, structured statement, developed through our rigorous three-stage process focused on
decoupling banana softening from ripening.

Stage 2: Drafting the Working Hypothesis

This is the preliminary, direct statement proposing the relationship between the chosen
variables (Cell Wall Integrity Enhancers) and the desired outcome (delayed softening).
Working Hypothesis Draft:

"The application of a post-harvest coating containing high concentrations of exogenous
calcium chloride () and - precursors to the banana peel will significantly delay the
post-climacteric decrease in pulp firmness, even under conditions that accelerate
ethylene-mediated ripening.” [1, 2]

Stage 3: Critical Review and Final Structuring

This stage refines the draft by establishing testability, falsifiability, and incorporating
operational definitions.

1. The Null Hypothesis (Falsifiability)

The Null Hypothesis () is the formal statement of no effect. Its existence confirms the risk of
being wrong, which is crucial for scientific rigor.

Null Hypothesis ():

"The application of a post-harvest coating containing () and will not result in a statistically
significant difference in the post-climacteric decrease in banana pulp firmness compared to
an untreated control group.” [3]

2. The Final Structured Hypothesis (Novel, Useful, Testable, Falsifiable)

This is the final, testable statement incorporating the operational definitions for rigor.

Final Hypothesis Statement:

“In climacteric 'Cavendish' bananas, the application of a post-harvest coating formulated with
() and will significantly reduce the rate of softening—defined as maintaining a pulp
firmness greater than () for at least —compared to an untreated control, even following
exogenous ethylene treatment.” [4]




Criteria Check

Criterion

Status

Justification

Novel

Satisfied [/

It proposes a
structural/mechanical
fortification to decouple
softening from the hormonal
ethylene pathway, which is a
new strategy compared to
simply blocking ethylene. [1]

Useful

Satisfied [/

Success would directly and
significantly extend the
commercial shelf-life of the
world's most traded fruit,
reducing food waste and
economic loss. [5]

Testable

Satisfied [/

\Variables are defined: firmness
measured by a in Newtons ()
[3], and the condition is
standardized [4].

Falsifiable

Satisfied [/

The Null Hypothesis () provides
a clear, measurable outcome
that would prove the proposed

effect is absent. [3]

References

1. Novelty and Calcium Action: cross-links pectin for structural firmness, and combining
it with oligosaccharide precursors to actively fortify the cell wall against enzymatic
breakdown is a novel approach to delay softening independent of the ethylene signal.
[Source 1.2], [Source 1.3], [Source 2.3]

2. Working Hypothesis Structure: A working hypothesis establishes a clear, measurable
relationship between an independent variable () and a dependent variable (). [Source

3.4], [Source 2.5]

3. Testability and Falsifiability: The use of () for measuring force with a and the explicit
statement of the Null Hypothesis satisfy the requirements for a rigorous, testable

design. [Source 1.6], [Source 3.4], [Source 2.1]

4. Operational Definition of Ripening: Controlled () is the standard technique for
accelerating climacteric ripening under experimental conditions. [Source 1.7], [Source

2.5], [Source 3.7]




5. Usefulness/Relevance: Extending the post-harvest period is critical for reducing the
high rate of loss associated with perishable climacteric fruits like the banana. [Source
1.1], [Source 1.3], [Source 3.7]
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