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What we will cover

Respiration & energy
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L Energy

Respiration and energy

muscle contraction

(movement)
protein keeping

synthesis _warm

respiration releases energy
cell_, eI

division impulses

actile

growth Aerobic respiration powers long effort
transport
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LAerobic and anaerobic

Aerobic respiration

Anaerobic

respiration helps short bursts
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LAerobic and anaerobic

Anaerobic respiration

aerobic
carbon dioxide + water
+ oxygen releases a lot of energy
no oxygen

. > alcohol + carbon dioxide (in yeast)
anaerobic
lactic acid (in muscles)

releases much less energy

Anaerobic respiration F-E M}
works without oxygen, giving much
less energy.

m yeast: glucose — alcohol ;7%
+ CO2

m muscle: glucose — lactic
acid 71
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L;’-\erobic and anaerobic

Oxygen debt

hard exercise — muscles short of O»

v Lactic acid builds up — the oxygen
respire anaerobically — debt F1&.
lactic acid (oxygen debt)
v After exercise: a fast heart
after exercise: fast heart rate rate & deep breat_hlng br|r‘1g
& deep breathing — extra Oa extra Oy, so the liver /it
v breaks the lactic acid down.

the liver breaks the lactic acid down
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L Recap

Worked example — aerobic or anaerobic?

A sprinter’s muscles ache after a 200 m
race. Explain what happened.

m Sprinting needs energy faster than the
blood can deliver oxygen.

m So muscles also respire
anaerobically -5 glucose — lactic
acid (+ a little energy).

m Lactic acid builds up in the muscle,
causing the ache and fatigue.

m Afterwards you keep panting to repay the
oxygen debt and break the lactic acid
down.

Aerobic: glucose + oxy-
gen — COo+ water, lots
of energy. Anaerobic in
muscle: glucose — lactic
acid, little energy, no oxy-
gen needed.
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Topic 12 — key takeaways

0 Respiration e Aerobic

releases energy in all cells, all the glucose + Oy — CO5 + water;
time lots of energy

o Anaerobic o Oxygen debt
no Oy; alcohol (yeast) or lactic repaid; liver breaks down lactic

acid acid
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Check yourself

Where in the body does respiration hap-

pen?

What are the products of aerobic respira- T
tion? ::e::
What does anaerobic respiration make in i
muscles?

Which organ breaks down lactic acid?

Answers 1. in every living cell 2. carbon dioxide & water 3. lactic acid 4. the liver
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