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Pendahuluan

• Tubuh kita menggunakan makanan yg kita makan
untuk:
1. Menyediakan energi
2. Membangun & memperbaiki jaringan
3. Mengatur metabolisme

• Of these three functions, the human body ranks energy
production first and will use food for this purpose at
the expense of the other two functions in time of need.

• Energy represents the capacity to do work.
• Work is one form of energy, often called mechanical

energy.

Contoh

• Eight ounces of orange
juice will provide
enough

• chemical energy to
enable an average man
to produce enough

• mechanical energy to
run about one mile (1,6
km).

Bagaimana energi disimpan
dalam tubuh?

• Sumber energi di bumi adalah matahari.
• Tanaman mendapatkan sinar matahari, dan C, H,

O, N dari lingkungan membentuk KH, lemak,
proteinMakanan ini menyimpan energi.

• Makanan dimakan oleh manusia, dicerna kmd
diserap tubuh dan didistribusikan ke seluruh sel-
sel tubuh.

• Sel tubuh dapat mengubah energi kimia yg
tersimpan dalam makanan mjd bentuk energi lain
yg bisa digunakan oleh tubuh.

Bentuk-bentuk energi di dalam tubuh

• ATP (adenosine tri phosphate) energi yg dapat
digunakan dg cepat saat dipecah oleh enzim,
misalnya saat kontraksi otot. Disimpan dlm tubuh
dalam jumlah sedikit. ATP dpt dibentuk dari KH,
lemak, & protein sesudah mengalami perubahan
biokimiawi di dalam tubuh.

• PCr (phosphocreatine) ditemukan di dlm
jaringan dlm jumlah sedikit. Meskipun tdk dpt
digunakan sbg sumber energi yg cepat, namun
bisa scr cepat membentuk ATP.
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Proses fisiologi
pengambilan O2
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Sources of ATP for Muscle Contraction
Muscular Contraction
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INTERACTION OF ENERGY
SYSTEMS

Immediate Short-term Long-term
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Energy Transfer Systems and Exercise

Aerobic Energy
System

Anaerobic
Glycolysis

ATP - CP

Exercise Time
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Metabolisme Energi

Energy
Pathway

Anaerobic Pathway Aerobic Pathway

Alactic Lactic

Fuel ATP-CP
system

Lactic acid
system

Glycolyitic Fat Protein

Duration 0-10 sec 40-70 sec 2 min 6 min 25 min-3 jam

Sport events Sprinting
100 dash
Throws
Jumps
Weight
Lifting

200m-400m
Most gym
events
Cycling tract
50m
swimming

100m
swimming
800m track
500m
canoeing
Cycling track
1000m

Middle
distance
track,
swimming
Boxing
Wrestling
Martial arts

Long
distance
track,
swimming,
canoeing
Cycling road
racing

Skills Mostly
Acyclic

Acyclic & cyclic Cyclic

The Three Energy Systems
100
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Task – Identify the energy system at work.

Activity ATP-CP Lactic Acid Aerobic
Golf Swing
Javelin
Marathon
200m Swim
Volleyball Spike
1500m Run
Walking
30 sec Burst
Power-lifting
Beep Test

Task - Answers

Activity ATP-CP Lactic Acid Aerobic
Golf Swing X
Javelin X
Marathon X
200m Swim X
Volleyball Spike X
1500m Run X
Walking X
30 sec Burst X
Power-lifting X
Beep Test X

Using your notes on energy systems, complete
the following table:

Description Source of
Energy

Time
(predominately

used)

Classification Example

ATP – CP

(immediate)

Lactic Acid

(short term)

Aerobic

(long term)

Answers
Description Source of

Energy
Time

(predominately
used)

Classification Example

ATP – PC
(immediat)

Used in high
intensity,
extremely

short
activities.

ATP stored
in the

muscle cells.

0-10 sec Anaerobic

(Does not require
O2, and so does
not cause a build
up of lactic acid).

Sprint starts,
weight

lifting, shot
put…

Lactic Acid
(short term)

Used in short
term, high
intensity
exercise.

Carbohydrat
es

(glycogen)

30 sec – 2
mins

Anaerobic

(Does not require O2,
but used carbos only,

large amounts of lactic
acid build up-hence

decreased
performance).

200m sprint,
sit ups/

press ups…

Aerobic
(long term)

Light –
moderate
intensive

exercise. (The
body can work
for extended
time without
experiencing

fatigue).

Carbohydrat
es and fats.

2-3mins +
(These

intensive may
vary from

very easy to
very hard)

Aerobic

(Because this system
requires oxygen to

burn carbos and fats,
lactic acid does not
build up-hence no

effect on
performance).

Marathon
runner or

swimmer…
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