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Understanding how energy is stored and transferred within cells is fundamental to grasping cellular
respiration and metabolic processes. The Krebs cycle, also known as the citric acid cycle or TCA cycle,
is a critical step in the aerobic breakdown of glucose. It not only facilitates the complete oxidation of
glucose molecules but also produces high-energy electron carriers that are essential for ATP
synthesis. At the culmination of the Krebs cycle, most of the remaining energy derived from glucose is
stored in specific molecules, which serve as energy currency for the cell.

This article explores the details of the Krebs cycle, the nature of energy storage molecules involved,
and why certain compounds are considered the primary energy reservoirs following the cycle's
completion.

The Role of the Krebs Cycle in Cellular Respiration

Overview of the Krebs Cycle

The Krebs cycle is a series of chemical reactions that occur in the mitochondria of eukaryotic cells. It
plays a vital role in aerobic respiration by oxidizing acetyl-CoA—derived from glucose, fatty acids, and
amino acids—into carbon dioxide. During this process, the cycle generates high-energy electron
carriers, primarily NADH and FADHZ2, which are crucial for subsequent ATP production through
oxidative phosphorylation.

Key steps include:
- Condensation of acetyl-CoA with oxaloacetate to form citrate.

- Isomerization and subsequent oxidation steps that release electrons.
- Regeneration of oxaloacetate to sustain the cycle.

Energy Production During the Cycle

Each turn of the Krebs cycle produces:

- 3 NADH molecules
-1 FADH2 molecule
-1 GTP (which can be converted to ATP)



These high-energy molecules carry electrons to the electron transport chain, where their energy is
harnessed to produce a large amount of ATP.

Energy Storage Molecules: The Final Reservoirs of
Glucose Energy

After the Krebs cycle, the majority of the original energy from glucose is stored in specific molecules.
These molecules serve as energy carriers, ready to be used for various cellular functions.

ATP (Adenosine Triphosphate)

ATP is the immediate energy currency of the cell. While some ATP is directly produced during the
Krebs cycle (notably GTP), the bulk of cellular energy is stored further upstream in NADH and FADH2,
which will ultimately contribute to ATP synthesis.

Electron Carriers: NADH and FADH2

The primary energy storage molecules at the end of the Krebs cycle are:

- NADH (Nicotinamide Adenine Dinucleotide, reduced form)
- FADH2 (Flavin Adenine Dinucleotide, reduced form)

These molecules are rich in stored energy because they hold high-energy electrons that can be
transferred to the electron transport chain. The energy released during this transfer drives the
production of ATP.

Why Are NADH and FADH2 Considered the Main Energy
Stores?

While ATP is the immediate energy source, it is produced in relatively small quantities directly within
the Krebs cycle. Instead, NADH and FADH2 carry the majority of the energy from glucose oxidation
because:

- They contain high-energy electrons.
- Their oxidation in the electron transport chain results in significant ATP formation.
- They serve as the primary intermediaries linking the Krebs cycle to oxidative phosphorylation.

In essence, NADH and FADH2 are the main energy-storing molecules post-Krebs cycle because they
store the energy in a form that is efficiently converted into ATP, the cell’s energy currency.



Understanding the Stages of Energy Storage in Cellular
Respiration

To appreciate why NADH and FADH2 are the predominant energy reservoirs, it's essential to
understand the stages of cellular respiration:

Glycolysis

- Converts glucose into pyruvate.
- Produces a small amount of ATP and NADH.

Pyruvate Oxidation

- Converts pyruvate into acetyl-CoA.

The Krebs Cycle

- Fully oxidizes acetyl-CoA.
- Produces NADH, FADH2, and GTP/ATP.

Electron Transport Chain and Oxidative Phosphorylation

- Uses NADH and FADH2 to generate a large amount of ATP.
- Final electron acceptor is oxygen, producing water.

This sequence highlights how energy stored in NADH and FADH2 during the Krebs cycle is ultimately
converted into ATP, emphasizing their role as the primary energy storage molecules following the
cycle.

Additional Energy Storage Molecules and Their Roles

While NADH and FADH2 are the main energy carriers after the Krebs cycle, other molecules also play
roles in cellular energy management.

ATP

- The immediate energy source used directly for cellular activities.
- Generated in small quantities within the Krebs cycle and during glycolysis.



Phosphocreatine

- Acts as a rapid buffer to regenerate ATP during sudden energy demands, especially in muscle cells.

Fatty Acids and Glycogen

- Serve as long-term energy storage forms, which can be broken down into acetyl-CoA and fed into
the Krebs cycle.

Summary: Most Energy From Glucose Is Stored In

In conclusion, following the completion of the Krebs cycle, most of the energy remaining from the
original glucose molecule is stored in the high-energy electron carriers, specifically NADH and
FADH2. These molecules are critical because they transfer electrons to the electron transport chain,
leading to the synthesis of a considerable amount of ATP.

While ATP itself is the immediate energy currency used by cells, NADH and FADH2 act as the primary
energy reservoirs, effectively capturing and transferring the energy derived from glucose oxidation.
Understanding this process underscores the importance of these molecules in energy metabolism and
highlights their central role in bioenergetics.

Final Thoughts

Efficient energy transfer and storage mechanisms are vital for cellular function. The Krebs cycle’s
ability to generate NADH and FADH2 exemplifies the cell's strategy to maximize energy extraction
from nutrients. These molecules serve as critical intermediaries, ensuring that energy is stored
effectively and can be converted into ATP when needed. This intricate process is fundamental to life,
powering everything from muscle contractions to nerve impulses, and understanding it provides deep
insight into biological energy management.

Keywords: Krebs cycle, energy storage, glucose metabolism, NADH, FADH2, ATP, oxidative
phosphorylation, cellular respiration

Frequently Asked Questions

At the end of the Krebs cycle, where is most of the remaining
energy from the original glucose stored?

Most of the remaining energy is stored in the electron carriers NADH and FADH?2.



Which molecules carry the majority of the energy produced at
the end of the Krebs cycle?

NADH and FADH2 are the primary molecules storing energy from the Krebs cycle.

What is the final energy-rich product formed during the Krebs
cycle that stores energy from glucose?

The Krebs cycle produces NADH and FADH2, which store most of the energy from glucose.

At the conclusion of the Krebs cycle, which molecules are
most abundant in terms of energy storage?

NADH and FADH2 molecules are most abundant and contain the majority of the energy.

How is the energy from glucose ultimately stored after the
Krebs cycle?

It is stored mainly in NADH and FADH2 molecules, which are used in oxidative phosphorylation to
generate ATP.

What role do NADH and FADH2 play at the end of the Krebs
cycle?

They carry high-energy electrons that are used to generate ATP in the electron transport chain.

At the end of the Krebs cycle, which molecules act as energy
carriers?

NADH and FADH2 serve as the main energy carriers after the Krebs cycle.

Most of the energy remaining from glucose at the end of the
Krebs cycle is stored in which molecules?

Most of the energy is stored in NADH and FADH2 molecules.

Why are NADH and FADH2 important after the Krebs cycle
completes?

They are important because they transfer electrons to the electron transport chain, leading to ATP
production.



Additional Resources
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Introduction: Unlocking Cellular Energy - The Significance of the Krebs Cycle

In the intricate world of cellular metabolism, few processes are as fundamental and fascinating as the
Krebs cycle, also known as the citric acid cycle or the tricarboxylic acid (TCA) cycle. This metabolic
pathway is the powerhouse behind energy production in aerobic organisms, transforming nutrients
into usable energy. As we delve into the depths of this cycle, a pivotal question arises: At the end of
the Krebs cycle, most of the energy remaining from the original glucose is stored in: Select.

Understanding this concept is not only crucial for biochemistry enthusiasts but also for anyone
interested in how life sustains itself at the molecular level. This article aims to explore the Krebs cycle
comprehensively, highlight where the energy resides after its completion, and explain the significance
of these energy carriers in the broader context of cellular function.

The Krebs Cycle: An Overview

What Is the Krebs Cycle?

The Krebs cycle is a series of enzymatic reactions occurring within the mitochondria, the powerhouses
of the cell. It plays a central role in aerobic respiration, where glucose, derived from food, is broken

down to generate energy. This cycle processes acetyl-CoA, derived from carbohydrates, fats, and
proteins, turning it into high-energy electron carriers.

The Main Players: Electron Carriers and Energy Storage Molecules

The primary products of the Krebs cycle include:

- NADH (Nicotinamide Adenine Dinucleotide): A high-energy electron carrier.

- FADH: (Flavin Adenine Dinucleotide): Another high-energy electron carrier.

- ATP (Adenosine Triphosphate): The direct energy currency for cellular processes.

- GTP (Guanine Triphosphate): Similar to ATP, used in specific energy transfer reactions.

While ATP and GTP are used immediately by the cell, NADH and FADH: carry energy that is stored and
transferred for later use, especially in the electron transport chain.

The Pathway to Energy Storage: From Glucose to Electron Carriers
Glucose Metabolism Pathway
1. Glycolysis: Breaks down glucose into two molecules of pyruvate, producing a small amount of ATP

and NADH.
2. Pyruvate Conversion: Pyruvate is converted into acetyl-CoA, which feeds into the Krebs cycle.



3. Krebs Cycle: Completes the oxidation of acetyl-CoA, generating NADH, FADH:z, ATP, and GTP.
The Role of NADH and FADH: in Energy Storage
The NADH and FADH2 molecules produced are rich in stored energy. They serve as energy reservoirs,

carrying electrons to the electron transport chain (ETC), where their energy is harnessed to produce a
large amount of ATP.

What Happens at the End of the Krebs Cycle?

The Final Products and Energy Residue

At the conclusion of the Krebs cycle, the original glucose molecule has been fully oxidized, and most
of its energy has been transferred into high-energy electron carriers—mainly NADH and FADH.. The
cycle itself produces a modest amount of ATP or GTP directly, but the real energy payoff comes
downstream.

Where Is Most of the Energy Stored?

The key point of inquiry is: Most of the energy remaining from the original glucose is stored in: Select.

The answer is primarily NADH and FADH2 molecules. These carriers are the main repositories of the
energy that originated from glucose, stored in their high-energy electrons.

Deep Dive: The Energy Storage Molecules

NADH: The Primary Electron Shuttle

- Structure & Function: NADH is a reduced form of NAD*, containing high-energy electrons.

- Energy Content: It carries electrons that, when transferred to the ETC, facilitate the generation of
'-Agzlantity: For each glucose molecule, the Krebs cycle produces 3 NADH molecules.

FADH2: The Secondary Electron Carrier

- Structure & Function: FADH: is reduced from FAD during the cycle.

- Energy Content: It donates electrons to the ETC at a different point, contributing to ATP synthesis.
- Quantity: Each glucose molecule results in 1 FADH2 molecule from the Krebs cycle.

The Electron Transport Chain: Converting Carriers into Usable Energy
How NADH and FADH: Drive ATP Production

Once produced, NADH and FADH: deliver electrons to the mitochondrial electron transport chain. This
process involves:



- Electron transfer: Electrons are passed through a series of complexes.

- Proton Gradient Formation: The energy released pumps protons across the mitochondrial
membrane.

- ATP Synthesis: The proton gradient drives ATP synthase to produce ATP.

ATP Yield from NADH and FADH:

- From NADH: Approximately 2.5 ATP molecules per NADH.
- From FADH2: Approximately 1.5 ATP molecules per FADHa.

Thus, the energy stored in NADH and FADH2 molecules at the end of the Krebs cycle is crucial for the
cell's energy economy.

Summary: The Final Answer
At the end of the Krebs cycle, most of the energy remaining from the original glucose is stored in:
NADH and FADH2 molecules

These electron carriers act as energy reservoirs, capturing high-energy electrons that are later used
to produce the majority of ATP during oxidative phosphorylation.

Broader Significance: Why This Matters

Understanding where the energy is stored at the end of the Krebs cycle is essential for appreciating
how cells maximize energy extraction from nutrients. It also has implications in health, disease, and
bioenergetics research:

- Metabolic Disorders: Impairments in NADH or FADH: production or utilization can lead to energy
deficits.

- Cancer Metabolism: Altered Krebs cycle activity affects how cancer cells generate energy.

- Bioengineering: Harnessing electron carriers for bioenergy applications.

Final Thoughts: The Elegance of Cellular Energy Management

The Krebs cycle exemplifies nature's efficiency in energy management. While a small amount of ATP
is produced directly, the bulk of energy remains stored in NADH and FADH2 molecules—hidden
reservoirs waiting to unlock vast amounts of ATP. Recognizing that most of the energy from glucose
ends up in these electron carriers provides insight into the marvel of cellular respiration and the
sophisticated machinery that sustains life.

In conclusion, at the end of the Krebs cycle, the most of the energy remaining from the original
glucose is stored in NADH and FADH2 molecules, which serve as the primary energy carriers for



subsequent ATP synthesis in the electron transport chain.
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