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cellular respiration and fermentation

BYCAIFRr SIAY Ll
Biology (Campbell, P. 160-177)
Life is work Je= & 8kl

Ak Y zbas (hailly cliall e dlsall glay cliiad) cuSs Jie) Lolllads WA o585 S

clasbeall b Sl gl aal aE il lensind A uedll e JusVl iR

O 5ty el 080 2l S aliatialy 5 luadll
* Living cells, to perform activities (assembling molecules, pumping material
across membrane and moving etc....), need energy from outside ... from

food that comes from the sun, by photosynthesis in plants ... takes place in

chloroplasts, makes organic matter from CO, and H,0, and releasing O,

paiiy cellular respiration golddl (udlll eud 38hel cOelily 450 Bkl sda i ¥
energy carriers 48Ul Jalpa 8 <l e i L dais o0 € Ak cldladll (3 lecans
.energy currency .o il 3 ATP oY) »

metabolism a3 s anabolism #& .. metabolism <& A&
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catabolism 3 s anabolism s\ ... metabolism <&y B
s szl 3 g8 51 Bansly A3l gt pagl s 9.1
.Catabolic Pathways Yield Energy by Oxidizing Organic Fuels
5lys U<y Wy gy oS! catabolic pathways produce ATP <Y1 g pael) il *

anaerobic 3wy (uil) Fermentation .. eadll ... A8k A1 jaac olls *
low amounts of energy (& 4&; jhall o3¢ 5) )l 43Uall Cilus & ¢(respiration

b oGany oMll) el LB e S AN AU AN e Bl Al AW %
233 e Julilly ey pamadl Slgall Bl Aali (cfdiial)

So ... organic compound + oxygen — CO,+ H,O + energy

S slall Bl Iy JBs
C¢H;,04 + 6 O, — 6 CO, + 6 HyO + energy (ATP + heat)

reduction ¢l Jeli sle axalay Jelidl 16 (S oxidation 3T awy Jelid laa *
oxidation —reduction (REDOX) gla_) - s3uS! Zileall s 13)

000 cilip A<y Jak Ladl pla Y1 g 33l a5 0 (e o0 *
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Jiby Uy a3 ¢<ly cexergonic reactions A3l e cBleliny 0 A3l et o)) %
lemns liiall dags ) &Y e L 3l 1) electron transfer cilig <)
1 il 130 ATP 3 S paio Zygumall 5oLl 8 &8I )y g S aBpe it ol
.redox reaction &l -5t Jelis
the loss of electrons is called oxidation ... 53wl aud ciliy SN 5 bud -
the gain of electrons is called reduction. .. a0} (o Slig A 7 -

* When NaCl when ionized .

Al Aleall 35Sl Aals | A pmalt salall o Ll Gubay 1 *

This applies also to organic material ...glucose

Oxidation of Organic Fuel Molecules During Cellular Respiration
* Energy for biological reactions comes from burning glucose

I———-becomes oxidized
CeHpOy + 60, — 6CO, + 6H,0 + Energy

1
———becomes reduced d

Sl gall ale 5y gomy . g Y GanT lelails L cunsoael (om0 8 AN odn B Gl e ¥
ALY ot ) aadl (2 i el a8l
v ol AL e clifgpdly L, Claaatlls cil Sl LL.¢ ALY iyl jalanl) bl *
diabetes (s_Sall e ... Jaib oS ghl) Jaaiowy fladll .. b Sal) Julalls pliae ¥l oy
il Al |, el |, Slall) Juady plias ) s
¢ b ATP <Y 35 ) sadall Al kiad | 481 a3 5 le il *
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The main energy carriers 48uall Jals aaf *

i)

Adsnosine giptosphate
1hDP}

i Snertnent L
HECURLAE &—&¢

Enegy
soter:

NAD ... &kl AT juae dls o *

... ¥ but there is another source of energy ... NAD

Nicotinamide Adenine Dinucleotide

Nicotinamide Adenine Dinucleotide
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tom foot  Oxdation of NADH

<« Figure 9.4 NAD™ as an electron shuttle. Tne jull name 1o
WAD™, nicotinamide adening Bmuclotide, deseabes i structare: Toe
molecale cnsets of Ywa audleatioes joined together at nRsEhat:
@raups (shown in yellow;. (Nicotinammde & b aitrpgenoes bizse, although
nolong 1hat v present in DNA o RN&; see Figuse $.26.1 The enzymatic
tansier of 7 sectrons and 3 proton (473 Hom an prganic molecole in food
o NAD™ reduces the MAT" 30 NADH; the seconti sroton {171 s released
Mo of e elecinns removed from food are transterred intially to NAD*
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Stepwise Energy Harvest via NAD and the Electron Transport System
B g 5 0 pee) U g £ 5 T L, Dl shady S slall (e AB) ) g g ol il
Al 8 Gadl el 0SS5 NAD® oWl e clig i dels 1 (Gimsoe
&% NADH g=é (Nicotinamide Adenine Dinucleotide)
* Cellular respiration releases energy from glucose in series of steps, by

stripping electrons (with a proton as hydrogen) to electron carrier ..
NADH (Nicotinamide Adenine Dinucleotide .. reduced) ..

e 3

< Figony 54 BAD" an e qhecyrom shuTle Yoot Wi
AN oGk s xS0 AT R W 54

QUJ)N}JBM‘;QU‘,‘)SSMJLM}Q&L;)A A 3 *
thus NAD™ is an oxidizing agent .. in electron transport chain

4 Figure 5.5 An 1on to =) port chains, (3) The one-ste eREIGUTES
seaction of hydrogen with oxygen 10 form water releases a larges armount oi energy in the fores af
heat ang light: an explosion. {b) in cellular respiranion, the same reaclion DCCUrs th S1anes. An
eiectror ransport chain breaks the “fall” of electrons in 1his reaction iNto & senes.of smalier s@ps
ang stores some of the released energy in 2 form thal can be used to make AT, {Tie sest of the

energy s 1eleased as neat.!
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The stages of Cellular Respiration (gslall (uimll Jaly
1- glycolysis 5w Js3 ... (in cytosol)
2- Pyruvate oxidation <5 53,80 (in mitochondria)
3- Kreps cycle (uuS 3)5 (citric acid cycle gsalll paea 3399) (in
mitochondria)
4- Oxidative phosphorylation 4,..8t 3,4, (electron transport chain)
b #SYI & 4wl (in mitochondria)

gy Al 35S shdl sansh AU iy oSl Jlaill =92
glycolysis harvests chemical energy by oxidizing glucose to pyruvate
(Embden Myerhoff cigt e o)) Glycolysis Swdl Jladll .1
D dale 2B b cNlelis 10
energy investment AdUall Cidg -
fructose cleavage gisg dll jhd -
energy liberation 43l s -
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