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Ethanol:
Fermentation and Uses

Tracing the biochemical pathway from
agricultural sugar to vital industrial solvent.

C,Hs0H BIOCHEMICAL PATHWAY INDUSTRIAL APPLICATIONS




Molecular Profile: Ethanol

IDENTITY

CLASSIFICATION

PROPERTIES

IUPAC Name: Ethanol | Common Name:
Ethyl alcohol / Ordinary spirit

Primary, monohydric alcohol (-OH group
attached to an sp?® hybridized carbon).

Colorless liquid, Boiling Point: 351 K.




Agricultural Inputs: Sources of Sugar

Pathway 1: Fruits (Grapes) - As
grapes ripen, sugar content

Increases. Yeast naturally grows on

the outer skin.

Pathway 2: Sugarcane & Molasses
- Extracted industrial plant sugars.
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SUGAR + YEAST
CONTACT

The Catalyst Action:

Crushing the sources brings the
internal sugars and the external
yeast enzymes into direct physical
contact, initiating the process.

L

TopAll




TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




Phase 1: The Invertase Step

ENZYME: INVERTASE

Complex Sugars
(Sucrose from —> Sugar —> Glucose (C.H,,0.,) + Fructose (C.H,,0,)
molasses/grapes) .



Phase 2: The Zymase Step

(found in yeast)

YIELD: ETHANOL

Glucose / Fructose (C/H,,0,) —> Ethanol (C,H;0H) + Carbon Dioxide (CO,)
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Biological Limit: The reaction is naturally inhibited once the alcohol concentration
exceeds 14%.




The Critical Requirement: Anaerobic Conditions

Condition: Anaerobic (Absence of Condition: Aerobic (Presence of
Oxygen). Oxygen).

Result: Successful fermentation Result: Oxygen rapidly oxidizes
into Ethanol and CO.,, ethanol.

Oxidation to Ethanoic Acid

Impact: Completely destroys the
A taste of alcoholic drinks.
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Industrial Protection: Denatured Alcohol
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Additive 1: Additive 2:

Copper Sulphate Pyridine
(Added to give a (Added to give a
blue color) foul smell)

Toxicity Context:

Unlike ethanol, Methanol
(wood spirit) is highly

pPoO1sonous.

Base Ingredient:
Commercial Ethanol

If consumed, 1t oxidizes
(Industrial solvent)

to methanal and methanoic
acid in the body, causing
blindness or death.

Resul.t: Alcohol made
completely unfit for
drinking.
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Key Takeaway: The Dual Nature of Ethanol Tﬁ%

e

A naturally occurring primary alcohol A foundational industrial chemical
(C,H.0H) harvested through the (Boiling Point 351 K). Essential as a
anaerobic, enzymatic fermentation of commercial solvent for paints and as a
plant sugars (Invertase — Zymase). precursor for synthesizing countless
complex carbon compounds.

BIOLOGICAL BYPRODUCT — CRITICAL INDUSTRIAL TOOL




What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
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