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ATP Without Oxygen

The Mechanics of Fermentation and Anaerobic Respiration
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Life Without Oxygen A
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Context & Definitions The Universal Core Concept
The first cells on Earth evolved in an oxygen- All living organisms retain the enzymatic
less atmosphere. Today, organisms still machinery to partially oxidize glucose
utilize anaerobic pathways based on their without oxygen.

specific adaptations.

Glycolysis is the
Facultative universal first step.
Anaerobes

Obligate
Anaerobes

: Glucose (6C) —> Pyruvic acid (3C)
(adapt to O, absence) (require O, absence)




The Pyruvic Acid Crossroads Vo
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'02 Absent
(Yeast)

Pyruvic
Acid
(3C)

Alcoholic
Fermentation

0, Inadequate
(Muscle Cells / Bacteria)

Lactic Acid
Fermentation

The metabolic fate depends entirely on the organism’s cellular need and oxygen availability.
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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




Alcoholic Fermentation
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Location: Yeast & Unicellular Eukaryotes

Pyruvic acid
decarboxylase

Pyruvic Acid —

Alcohol dehydrogenase

Ethanol + CO, f

HAZARDOUS PROCESS. Yeasts poison themselves to death when alcohol concentration

reaches ~13%. Naturally fermented beverages cannot exceed this biological limit.




Lactic Acid Fermentation A

Location: Some Bacteria & Animal Muscle Cells

Lactate dehydrogenase

Pyr‘UViC Acid + NADH + H* # Lactic Acid + NAD*

el L

The reducing agent (NADH+H?*) is continuously reoxidized to NAD™, a shared critical step to
keep glycolysis running.



Major Pathways of Anaerobic Respiration L
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Glucose

l

Glyceraldehyde 3-phosphate

l

3-Phosphoglyceric acid

l

Phosphoenol pyruvic acid

NADH+H* -> NAD* l NADH+H* -> NAD*

S -

| actic agid o————-—————— Pyrwyic ach pP————m————————y Ethanot + CO,

NADH + H* -> NAD* recycling is the essential mechanism shared by both divergence pathways.



The Economics of Fermentation
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Fermentation is a rapid survival mechanism, not an efficient energy generator.

Energy Yield

Less than 7% of the total
energy stored in a glucose
molecule is released.

ATP Count

2 ATP

Net gain per glucose
molecule (after deducting
the ATP utilized during the
glycolysis investment phase).

Pace & Safety

NG

NADH is oxidized to NAD*
slowly. The resulting
byproducts (acid or alcohol)
are biologically hazardous.
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Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
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