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Introduction

Cellular respiration is the cornerstone of bioenergetics, turning the food we eat into the energy that powers every

movement, thought, and heartbeat. In many biology curricula, Chapter 9 is devoted to this vital process, offering a

deep dive into the intricate pathways that sustain life. Whether you’re a high �school student tackling your first unit on

metabolism or a college freshman preparing for exams, a focused vocabulary review can make the complex

network of enzymes, co �factors, and intermediates feel more approachable. This article serves as a comprehensive,

engaging guide to the key terms you’ll encounter in Chapter 9 of most cellular respiration courses, blending clear

definitions, contextual explanations, and practical study strategies.

Why Chapter /9 Matters

Understanding the language of cellular respiration is more than memorizing words; it’s about grasping the flow of

energy through a cell. Each term represents a critical step, an enzyme that catalyzes a reaction, or a molecule that

transports electrons. By mastering this vocabulary, you’ll be able to:

•  Trace the journey of glucose from the cytoplasm to the mitochondria.

•  Explain how ATP, the cell’s energy currency, is generated.

•  Connect metabolic pathways to physiological outcomes such as muscle contraction and brain activity.

•  Predict the consequences of metabolic disorders like diabetes or mitochondrial diseases.

Because these concepts recur across biology, chemistry, and medicine, a solid vocabulary foundation will serve

you throughout your academic and professional life.

Core Vocabulary Terms

Below is a curated list of the most essential words you’ll encounter in Chapter 9. Each term is paired with a concise

definition and a short example to illustrate its role in cellular respiration.

Glycolysis Terms

•  Glucose – The six �carbon sugar that initiates cellular respiration. Example: “Glucose is split into two molecules 

of pyruvate during glycolysis.”

•  Hexokinase – An enzyme that phosphorylates glucose to form glucose �6 �phosphate. Example: “Hexokinase 

activity is inhibited by its product, glucose �6 �phosphate.”

•  Phosphofructokinase �1 (PFK �1) – A key regulatory enzyme that converts fructose �6 �phosphate to 

fructose �1,6 �bisphosphate. Example: “PFK �1 is allosterically activated by AMP and inhibited by ATP.”

•  Glyceraldehyde �3 �phosphate dehydrogenase (GAPDH) – Catalyzes the oxidation of glyceraldehyde �3 �phosphate 

to 1,3 �bisphosphoglycerate. Example: “GAPDH generates NADH during glycolysis.”

•  Pyruvate – The three �carbon product of glycolysis that enters the mitochondria for further oxidation. Example: 

“Pyruvate is converted to acetyl �CoA by the pyruvate dehydrogenase complex.”

Krebs Cycle Terms

•  Acetyl �CoA – The two �carbon acetyl group attached to coenzyme A, the entry point into the Krebs cycle. 

Example: “Acetyl �CoA combines with oxaloacetate to form citrate.”



•  Citrate – The first intermediate of the Krebs cycle formed from acetyl �CoA and oxaloacetate. Example: “Citrate 

is transported out of the mitochondria into the cytoplasm.”

•  Isocitrate dehydrogenase – Catalyzes the oxidative decarboxylation of isocitrate to ;���°etoglutarate. Example: 

“Isocitrate dehydrogenase produces NADH and CO ‚.”

•  ;���°etoglutarate – A key intermediate that donates a carbon to form succinyl �CoA. Example: “;���°etoglutarate is 

converted to succinyl �CoA by ;���°etoglutarate dehydrogenase.”

•  Succinate – An intermediate that donates electrons to the electron transport chain via succinate 

dehydrogenase. Example: “Succinate is oxidized to fumarate, generating FADH ‚.”

•  Oxaloacetate – The four �carbon molecule that regenerates itself to close the cycle. Example: “Oxaloacetate 

combines with acetyl �CoA to restart the Krebs cycle.”

Electron Transport Chain Terms

•  Complex I (NADH:ubiquinone oxidoreductase) – The first enzyme complex that accepts electrons from 

NADH. Example: “Complex I pumps protons across the inner mitochondrial membrane.”

•  Ubiquinone (Coenzyme Q) – A lipid �soluble electron carrier that shuttles electrons between complexes. 

Example: “Ubiquinone transfers electrons from Complexes I and II to Complex III.”

•  Cytochrome c – A small, mobile protein that carries electrons from Complex III to Complex IV. Example: 

“Cytochrome c is essential for efficient electron transfer.”

•  Complex IV (Cytochrome c oxidase) – The final electron acceptor complex that reduces oxygen to water. 

Example: “Complex IV creates the proton gradient used by ATP synthase.”

•  Proton motive force – The electrochemical gradient of protons that drives ATP synthesis. Example: “Proton 

motive force is harnessed by ATP synthase to produce ATP.”

•  ATP synthase (Complex V) – The enzyme that synthesizes ATP from ADP and inorganic phosphate using the 

proton gradient. Example: “ATP synthase operates like a molecular turbine.”

General Cellular Respiration Terms

•  ATP (Adenosine Triphosphate) – The primary energy currency of the cell. Example: “ATP powers muscle 

contraction and protein synthesis.”

•  ADP (Adenosine Diphosphate) – The product of ATP hydrolysis, ready to accept a phosphate group. 

Example: “ADP is converted back to ATP during oxidative phosphorylation.”

•  Phosphocreatine (Creatine phosphate) – Stores high �energy phosphates for rapid ATP regeneration. Example: 

“Phosphocreatine donates a phosphate to ADP during intense exercise.”

•  NAD z (Nicotinamide Adenine Dinucleotide) – A co �enzyme that accepts electrons, becoming NADH. Example: 

“NAD z is reduced to NADH during glycolysis.”

•  NADH – The reduced form of NAD z that carries electrons to the electron transport chain. Example: “NADH 

delivers electrons to Complex I.”

•  FAD (Flavin Adenine Dinucleotide) – A co �enzyme that accepts electrons, forming FADH ‚. Example: “FADH ‚ 

feeds electrons into Complex II.”

•  FADH ‚ – The reduced form of FAD, contributing electrons to the electron transport chain. Example: “FADH ‚ 

produces less ATP than NADH because it bypasses Complex I.”

•  Oxygen (O ‚) – The final electron acceptor in the electron transport chain. Example: “O ‚ is reduced to H ‚O at 

Complex IV.”

•  Carbon Dioxide (CO ‚) – A waste product of the Krebs cycle. Example: “CO ‚ is expelled from the body through 

respiration.”

•  Oxidative phosphorylation – The process of generating ATP using the proton gradient produced by the 

electron transport chain. Example: “Oxidative phosphorylation accounts for the majority of cellular ATP.”

Conceptual Connections



While the vocabulary list offers isolated definitions, real understanding emerges when you see how these terms

interact. Below is a step �by �step narrative of the flow of cellular respiration, highlighting where each term fits.

1.  Glycolysis – Glucose is phosphorylated by hexokinase and eventually split into two pyruvate molecules. 

Along the way, NAD z is reduced to NADH, and ATP is produced via substrate �level phosphorylation.

2.  Link Reaction – Pyruvate enters the mitochondria and is converted to acetyl �CoA by the pyruvate 

dehydrogenase complex, producing CO ‚ and NADH.

3.  Krebs Cycle – Acetyl �CoA combines with oxaloacetate to form citrate, which undergoes a series of 

transformations. Each cycle generates NADH, FADH ‚, GTP (or ATP), and releases CO ‚.

4.  Electron Transport Chain – NADH and FADH ‚ donate electrons to Complexes I and II, respectively. Electrons 

travel through ubiquinone, cytochrome /c, and Complex /IV, ultimately reducing oxygen to water.

5.  Oxidative Phosphorylation – The flow of protons pumped by the complexes creates a proton motive force, 

driving ATP synthase to produce ATP from ADP.

6.  Regulation – Key enzymes like phosphofructokinase �1 and pyruvate dehydrogenase are allosterically 

regulated by energy status (ATP, ADP, AMP) and product inhibition.

Practical Study Tips

Mastering the vocabulary of Chapter 9 is easier when you apply proven study techniques. Here are five strategies

that work for most learners:

•  Flashcards – Create digital or paper flashcards with the term on one side and the definition plus an example 

on the other. Repetition spaced over days boosts long �term retention.

•  Concept Mapping – Draw a diagram linking enzymes, intermediates, and co �enzymes. Visualizing the pathway 

helps you remember how one term leads to another.

•  Teach �Back Method – Explain each term to a peer or even to yourself aloud. Teaching forces you to organize 

your thoughts and reveal gaps in understanding.

•  Contextual Reading – Read textbook paragraphs that use the terms in sentences. Seeing words in context 

strengthens recall and reduces confusion between similar terms.

•  Timed Quizzes – Test yourself under exam conditions. Use multiple �choice or fill �in �the �blank questions to 

practice quick recall.

Quiz Questions for Review

Test your knowledge with the following short quiz. Write your answers in the space provided or use a separate

sheet.

1.  What enzyme catalyzes the irreversible step that converts fructose �6 �phosphate to fructose �1,6 �bisphosphate?

2.  Which molecule is the final electron acceptor in the electron transport chain?
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