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. GELLULAR RESPIRATION - @radual breakdown of nutrient molecules such ag glucoge
& fatty acidg in a gerieg of reactiong that ultimately
releage energy in the form of ‘

(10 &

SUMMARY OF PROCESS L CHEMI0SMOSIS

The procesg of cellular regpiration
atarte with the entry of GLUCOSE into
the cell via a trangporter called GLUT.

From page , each of the steps of regpiration are
shown in detail
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Anaerobic Regpiration WW

(See page 1)
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Remember the structures
of the mitochondria
covered in gection B2

REDOX ~ Cellular Regpiration is considered to be a REDOX reaction: when OXIDATION & REDUCTION oceur together.

REDUCTION 3 OXIDATION %wmn
Gain of electrong Logs of electrong RO Cm @
(Gain of hydrogens Logs of hydrogen w 4.2
Logs of oxygen Gain of oxygen
Regulte in product with higher Regulte in product with lower

\_ potential energy Y,

A general type of chemical reaction
requlting in products with higher
potential energy than the reactants

\_ potential energy )

A general type of chemical reaction
reaulting in products with lower
potential energy than the reactants

CELLULAR RESPIRATION EQUATION (Aerobic)
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GLYCOLYSIS
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Glucoge  Splitting

N

\ Gluooge undergoeg to
form fructose [,6 bigphogphate (legs stable).

V' Fructoge 1,6 bigphogphate gplits (LYSIS) to
form 2 trioge phogphates.

' Each trioge phogphate undergoes :
while NAD* undergoes REDUCTION.

' Aninorganic phosphate ig added to trioge

00000 ©006600 . —

l<2m

-

DECARBOXYLATION )
p[QS m /
Cyw? \ Coenzyme A ¢
Mafrix W ﬁ <\
yruvate

D
Acetyl CoA
NAD NADH,

Pyruvate

& REDUCTION)

KREBS CYCLE (crric CyeLr)

Acetyl CoA combines with
oxaloacetate to form citrate.

Citrate gets while NAD*
ig REDUCED to NADH. Citrate
undergoeg DECARBOXYLATION to

& REDUCTION phoepha’re
J |y Enzymeg then take the phogphate groupe
\and add them+to ' to form

///
LINK REACTION

If oxygen ie pregent, pyruvate entere the mitochondria (via active
trangport).

Pyruvate (3C) ig DECARBOXYLATED to form acetyl (20).

Acetyl CoA m
o,

Acetylie and NAD* ig REDUCED.
Acetyl group cormbineg with CoA (coenzyme A) to form acetyl CoAj
BIG BRAIN TIP!
Remermber the will run
,Q%%&Mg TWICE for each 6LUCOSE molecule
Citrate (60) NAD' )
NAVH

form a 5C molecule. KREBS CYCLE

The 5C molecule gete and

NAD* ig REDUCED %o NADH. The 56 Oxaloacetate (4C) ZW) b-carbon

molecule i DECARBOXYLATED to from 4 & REDUCTION |

a4C molecule.

The 46 molecule gete 1 e .

NAD* ie REDUCED to NADH and : NAD

FAD (flavin Fag[%r&ne gl?té)cleohde) ie @IA—WJ —

REDUCED to 9. L \

formation also occurs (ADP NAD') * carbon N AI) ‘
converted to - FADH, % — ‘
Thig regults in reformation of Q

oxaloacetate (4C) and the cycle

can repeat. 4
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: 4 ELECTRON TRANSPORT CHAIN \
v NADH i (proton and electrong are dropped off in the
matrix).

v The electrong page into the ETC along the electron carriers.

/' The movement of the electrong down the chain, powers the trangfer
of protong into the inter membrane space to form a PROTON
GRADIENT,

v FADH, bringg ite electrong and proton into the chain at a later
gtage.

v Oxygen (FINAL ELECTRON ACCEPTOR), cornbineg with electrong & two

Colluler Ragnirario

\profong to form water. )

CHEMIOSMOSIS

Protong move through the ATP SYNTHASE
down their concentration gradient (from

Their energy i¢ uged to phogphorylate

~

the intermembrane gpace into the matrix).

\AD into /71 4

ELECTRON TRANSPORT CHAIN ( ETC) CHEMIOSMOSIS
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Intermembrane
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Matrix
Remember the NADH

acumulated from the
previoug steps. They
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Calluler Hegoiration
: (ANA[ROBIC R[Spl RA"(;;\IS Notice NADH ig being used rather than produced

and NAD* ig being recycled for aerobic respiration.
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Anaerobic regpiration allows for mugcles

NADH )
P .. - L& to work vigorougly for a short period of
i ﬁ time. Mugcle burn during intenge
yruvate (3) Lactate (3€) | exercice oceurs because of lactic acid

(Lactic g“cst;:hli::en tation) aceumulation. Burn goes away when
GLUCOSE enough oxygen is provided o that
\ aerobic cell regpiration can oceur. /
NADH, wap*) @ (00, Performed by yeast (a unicellular
-~ organigm),(if ie useful for baker’s yeagt
\ Z / ) in bread (helpg it rige becauge of the
® Dyruvate (30) TN YEAST Ethanol (2¢) formation of (5)02), ag well a¢ for aleohol
(Alcoholic Fermentation) production.
ONLY happeng if CARBOHYDRATE i¢ the qubstrate!
(doean’t work with lipide or amino acidg)
/ -— - m— -— ||| — __m— -— — — e ——
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(OTHER RESPIRATORY SUBSTRATLS )

Amino Acidg

_ 5
\/ - [C & LIPIDS AS A SOURCE OF ENERGY
Lipide provide 20% more ATP per CHEMIOSMOSIS)/ - posty

gram compared to carbohydrates

Acetyl

i A

Acetyl

6Lucost ) =CIETIETD = Pyruvate == Acetyl
‘. Every 2 carbong can form acetyl
0‘4’. (which joinds to CoA -> Acetyl CoA)
Anaerobic Regpiration
Sugare
Glycerol Lipide
Amino Acidg O
At varioug steps of cellular respiration, different substrates such ag other ﬂ
SUGARS, , LIPIDS or AMINO ACIDS may be uged to generate /' 1, TebaehMe
a







