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Weakness is a feeling triggered by lack of _E€Ne4Qy
You feel Hred when you are hungry because food serves as a source of
LN
Food provides Living things with the chemical building blocks they need to
CXI’:..,_» and Yéy(c-,d.mf'
Orgamsms getthe  E€mnergy they need from ook
Living organism obtain enexay by breaking down food molecules
during cellular respiration iy
Colorie the amount of energy needed to raise the temperature of 1
gram of water 1 degree Celsius. _
Energy stored in __ {Drcdesns ; [{pealsS ,and
Coxps varies because they differ in their chemical structures and energy
storing bonds ,
Carbs & proteins contain about 4 Calories of energy per gram
Lipids contain about q Calories of energy per gram
Cells do not simply burn feod and release energy as heat instead
they break down Lol gradually

‘ilular Respiration: ’\' lo 'r?ro(cfps 1 l‘l.oI relcases @W"]\J ’ﬁ@m ’E)Qa( I The

yresence of 0z

The Equation of Cellular Respiration

(ouge) Slutwe  + Oxygen > C0z  + luoter  + ATP

Reactants: Svu qu_{ : ®) Ky L\&I\
Products: Con ]A_.w ‘ate

Cellular Respiration captures the energy from food in 3 stages:

1. l\JLUN‘bn
2. K\’&’OJ C\ft.(c.
3. _Electton Trpnsgett Chain  (ETC)

There are 2 types of respiration:

r

AEROBIC RESPIRATION: needs Oz
ANAEROBIC RESPIRATION: does NOT pud O2

Cellular Respiration occurs in the organelle called the m \‘ ’]LDM') EX\M’OV




So what are the steps of Cellular Respiration...

GLYCOLYSIS (First set of reactions)

e Means Sueps breaking

- 6 lucose i is broken down inthe __ C\4 oplasm

e Itis Ooonaelsnme which means it does not need OxXyqen

e Thissan  eN7Zuywd -assisted process that will break down glucose into P\‘ fuivat e

° _L ATP are needed to start Glycolysis CW e Aol \
e  Glucose is made of {p carbons

e It is broken down by a1y into 2 3- Cadpon compounds |

e This converts the 3-Carbon compound into _ D\jruvat€ and produces 4 ATP

e The end result of Glycolysis is ' Z pyrase acd

o the Net gain of Z  ATP

o _Z pyrunpis
o 7 NADH are produced (they are electron energy carriers need to make more ATP)

KREBS CYCLE (Second stage)
o O¥NALN is present thus this is called (exobie respiration
e Thisoccufsinthe YN ifothendiiex of eukaryotes

o Prokaryotes do not have si#techondria — where would it happen? C,\.]_"to 8] lasm
e Inthisstagethe PDYIWNETL is converted many different types of molecules
e This cycle is compléted 7 times since there were L pyruvates
e The end result of Krebs Cycle is

o 8_NRADPH (electron energy carrier)

o 2_FRADWM (electron energy carrier)

o 2_RATP

o 6_(Co0z (whichis _ €X hoded  from the body)

ELECTRON TRANSPORT CHAIN (Third Stage)
e mostofthe TP is produced in this process
NADH & FADH2  release H {ens to create the energy
e the Ht iocns meve along the MmitsChendai¢. membrane
The end result of the ETC is
o This creates 37/ ATP

o wjoter = Some of the OxXy gen unitewith _ H t __to create
woser  which is released by the body as ( Sw-eaTt )

Trivia-tact:the-body uses about 1 miliion ATP molecules per cell per second
THUS at the end of AEROBIC respiration:
How many ATP molecules have been made from 1 glucose molecule?
Glycolysis produced 2. ATP
Krebs Cycle produced 2. ATP
Electron transport chain produced 2. ATP
Total amount of ATP produced from 1 glucose molecule = 6(() ATP
WHY DOES THIS MAKE SENSE? @ e néed &W@k—l

@ 36 ATP — this aives The boky plenty ot enagy

Prokarvotic Aerobic Cellular Respiration o use
e No_ Mitethendno
e Thus it uses the cell Imepcprane instead e sy

e Results in b% ATP being produced



So what happens when oxygen is not available?

The cell must go through (LAt abi < respiration
Start with Glycolysis then go through {ermentation

e This occurs in the CAHeplasm of cells

There are 2 types of Anaerobic Respiration

Rlcgholic Fermendoivin
o _lacdic Acd Fesnunidphon

ALCOHOLIC FERMENTATION

Yeo st and some other microorganisms can go through this process
Produces: (o2 and __ ethyl Alechel
cCOz is released (bubbles)
Used to make heaeroges or b cad-
Chemical formula: '
@yruvie acrd +_ NAaoH > Alconsi + (o2 +_ANapt

_,_A.CTIC ACID FERMENTATION

Converts IV ruuive  actd mto 1&0?(& acocdk
=  Chemical formula: )
Pyruvic accad + NADH  —»>_ lacichan + MNADT

Bacteria that produce lactic acid are important because they help to create certain foods and beverages
like: Chusse. Voqert bullermilic ; Socr eream ; Pickles , Sauedbmdt

Humans are lactic acid fermenters

o When the body is exhausted from strenuous/vigorous exercise it runs out of O g en
o) Mmuscie cells can go through this

o The muscle has left the \acdire ceevd — making you sore

o

Once the Oy gen can be replenished then the soreness will go away
1

THUS at the end of ANEROBIC RESPIRATION:

Glycolysis produced 7= Glycolysis produced 2
Lactic Acid Fermentation predyced O Alcoholic Ferm. produced O
Total amount= 2 Total amount = <

How many ATP molecules have been made?

WHY DOES THIS MAKE SENSE?

~ Not enery efficrert bt stll Alsws Jome €ney CAeption



Energy and Exercise (Think about running a race)

Humans have 3 main sources of ATP
1) ATPalreadyin__ YNUSCIES ‘
2) ATPmade by __lactic actd fetmerstodion
3) ATPmadeby__ Ceiljlar yespimpAien

Quick Energy Need
= For short, quick burst of WD}\‘/ _, the body uses. ATYP already in
miuuseles aswellas _ATP made by _\ache acid fermesiation
= |t will get replenished with ()L\;qu\ Thus the deep bv{a.;t'hum after running

Long-term Energy Need
"  For exercise longer than about 90seconds, Cf;Lfébe&f respi redion is the only way to continue
generating a supply of RTV
= This is where (77 racidice<c and Cﬂﬂdl’ﬁr)nt.&? are very important for athletes
* The body stores enough _ CO4buhydizmTe in muscles to last about 15-20 minutes
giqcayen

CUT THIS OUT AND PASTE INTO JCURNAL BOOKS
~Diagram of the Flow of Cellular Respiration~  YOU MUST KNOW THiSH¥1ill

PHOTOSYNTHESIS Process

Produces ifvj:z: Product '

Which is use
C¥E GLYCOLYSIS
STotS
Which produces
Pyruvate + ATP
g v3es 2 wor
2 ways an organism can break-this-dewn s, Cx
AEROBIC RESPIRATION ANAEROBIC RESPIRATION
Krebs Cycle :), Lactic Acid Fermentation Alcoholic Fermentation

Electron Transport Chain I

v J
ATP & Water z ' CO2 & Alcohol
COz o



