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Energy-Converting Organelles s\l 3 ;& izl
Mitochondria and Chloroplast

- Both are not part of Endo-membrane system
- Both are enclosed by a double membrane

- Both have an inter-membrane space

- Both are involved in ATP production

- Both have its own DNA
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Energy-Converting Organelles &l 3,4 ol

Mitochondria Chloroplast

Contains respiratory enzymes Contains thylakoid membranes and
pigment molecules.

Mitochondria generate ATP from  chloroplasts generate ATP from

glucose during cellular respiration light (via process of
photosynthesis) to produce glucose
for storage.

Found in almost all cells (plant, Usually found in plant cells.

animal, etc)

process is cellular respiration process is photosynthesis
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Cellular Respiration
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— During cellular respiration: sl (udiil) e oL

— Cells consumes O,
Cé H‘z 05 OpanS oY) AlA) aadis
— Cells break down glucose to CO, and HZO

;Laj\juyjﬁ\M\@buuﬁjﬁj‘)ﬁ#\‘)&»mu\)u& —

— Cells consumes only 34% of energy stored in

c—w

glucose molecule ===
OsSslall S (e 34% Jash AlAl ellgius —

— Cellular respiration produces up to 32 AITP
molecules from each alucose molecule.
OsSslas (55 IS (e A8l ¢ 5 32 Al i
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Cell respiration equation

s Al (udiil) Alalea

A cellular respiration equation is helpful to show the
changes in hydrogen atom distribution

e ) 83 s e Ll ) ol ol 50k (gl g Aolno @

— Glucose loses its hydrogen atoms and is ultimately converted to CO,

uﬁvﬁ &u &L 3 Jyoets e gyl O3 J;{ju—’

— At the same time, O, gains hydrogen atoms and is converted to H,O

— Loss of electrons is called oxidation o.\‘.{% by JSKIN ol Pt

SE—

= Gin of electrons is called reduction J/=aYL uLJJ\KJY | Sl P
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Rearrangement of hydrogen atoms (with their electrons)
in the redox reactions of cellular respiration
3aua) delii 8 (Ll o iSalla) Cpa 5 haed) il )3 i i ke

s sIall i)
Loss of hydrogen atoms
‘ G s_ouedl @l )3 (s I
(oxidation sxSY1)
CsH,0 + 60, » 6CO, + 6H,0 + Energy
asls
Glucose
Sl | (ATP)
: Gain_of hydrogen ato
O 5l Gl 0 L)
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Stages of Cellular Respiratjon
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Cellular respiration occurs in (3

ain stages:

@® d“‘f(_?luk’ﬁf}‘d (diil) Crang @

- — U 3
lys S C e oacd oﬁ\olc‘f;lf” v
coly S ALK hoopho (y T y
Lﬁl}( 7 c‘)(&‘& » i l wifm transpor 4

asm - chain
This Pre tt NOT { ative to the Textbook! %M%Omc l’

a P b A’rn‘ﬂ mﬁ"ﬂ\l’



M 1O Ly tu= 1= 7 e wwnef

- stage (1)(Glycolysis } gy gmin ((ZNTs

— Glycolysis occurs in the cytoplasm

Site - — ,.
r)\)\:j.h.ms\ Lg A&?JL\ ol iast —

— Glycolysis begins respiration by breakin_g glucose

1St S el o —
_GATRY splits

( -carbon__molecule) ,i\nj@f @

molecules of a arbon compound) called pyruvate

—

3 (S e i B (0 ol esm) 5N ATP Bl g oy —
C’ij&’ s Qyﬂ\

— A small amount of energy (2 ATP) & electrons are
produced .—_2 UADP
Dby Sy (Bl ) Bl e & A_}CS%

.
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Glucose Jes 953. ] TR

car loen c-c-c-c-C-C
— — Glycolysis Ny g -
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% Pyruvate Pyruvate

chobos toadbese 4+ 2 ATP
t Z NAD R
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Glucose

sl o (2 pyraats
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Citric acid cycle “also calIed(“Krebs cycle’ _))

Citric a0id CYele (a5 53) it panla 590 il Ala )

Takes place in the(mitochondria (matrixi V& site

L oS giall (5 5n) 8 Al yall o2a Cadai o

The citric acid cycle breaks dowrl éxruvate)into

Nﬁ

E—

O3S Al 2 ) b g 5l el i) s s g0 Jlad e

A small amount of energy & electrons are

produced
NN ———

SpiSly (Bl o) Bl e o 15 s

Supplies the third stage of cellular respiration with
electrons s IY0 TEN Ala Jall 553
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Cytoplasm @
@ ATP

4TP @ WADH
NADH L3S s O3S0 sl

Mitochondria

Pyruvate
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Stage (3)) Oxidative phosphorylation (elect
ectron

transport chainS T Y
(<l g_asaly) J&3 Abuli) aAuSJA\ B_dudl) -ABIEY dda sal) = .

- This stage occurs in the inner mitochondrial
membrane sk

LS sinall (I30al e Liall) 8 Als yall oda Chasd e

- At this stage, electrons are shuttled through the electron
transport chain . e (*U'&’x’

o ASY) Jaill Al pie g Y Jai dla jall o2a DA o

* Produce much enenrgy mhrough the oxidative

phosphorylation —, = = 28 ATD
5o all B jiedl) A (0 ATP Bl (e ST R T 5y o
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Glucose Pyruvate
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An overview of cellular respiration

s A el Alal 3yl

High-energy electrons
carried by NADH

Alle 48Ua ) il g il
NADH (e alsans
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\ Mitochondrion
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Respiration Stages — summary

C sH1,0s+60,>6C0O,+6H,0+32ATP | Notg that energy can be harvested as either

WATPXfor direct use by the cell) OR as
2 G|yco|ys|s @7 ADH)for later conversionto ATP in E.T.C.)

g&ut
Utput:(Pyruvic ACIQZZ ATP} NADH (full taxi
with eIectrons/H*)

- Electron Transport Chain(3 )

— Input{0,INADH)with e /H*)

— Output' ltems from the chemical

. . .
equation are underlined

This Presentation is NOT an Alternative to the Textbook! 1t semes ter 2019/2020



NADH=3ATP
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- Fermentation is an{anaerobic (without oxygen) energy-
generating process

(o k] 59) Lol Y Bl sl AL o sl

« Under anaerobic conditions, many kinds of cells can

use glycolysis alone to produce small amounts of ATP
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@ In_alcohol fermentatlon IPJyruvate)converts to
€Oz andfethanol | JaS sl
..l.

< -
2| NAD* | ZI NADH | 2 NADH

dasd 5 S olall Julsgils ga GLYCOLYSIS § §
2 ADP + 2@
Glucose 2 Pyruvate
IS5l Cu g by (S ya
U mef

— In Iactlc acid fermentatlon converts to

m- -m

o <38 ) —— 13

2ADP +2 @ 2 >
Glucose 'J,_g) \ S ; Pyruvate ‘
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— Yeasts are single-celled fungi that nlweﬁay can use
respiration for energy but can fermenf under anaerobic

conditions.
(Lslgn) (sold-l puadly oLl CLM L sl J e saey o b (2 A
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P - e e ! = )
@ use many kinds of organic molecules as
fuel for cellular respiration © e
2 P9 | . Sglaly
oditl) dlas A 268 o< 5 AY Ay planll ciliy Jadl (e ) LYIAY) aadild
» Although glucose is considered to be the
primary source of sugar for respiration and
fermentation, ATP is generated using:

O3, ekl (i) Clas (b Sl uni ) ) a5 S slal) ol Lale
o Liaagl Lgali) oSay 48Ul el 5

¢ _Carbohyd rateD EA PRI

(> s

__Proteins. i g )
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Fats/ bipidl s

o( Faig‘make excellent cellular fuel because they

— contain many hydrogen atoms and thus many
energy-rich electrons and

Aiad) U5 ST (e dandl s Cpa s ool 3 e 2l o (g gia —
AT

— yield more thar@as muchper gram

than a gram of carbohydrate or protein.

Oisoll sl @l am g Sl e ST al ja JSEATP aae Cimia e sgiad —
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Food, such as
peanuts

S < L

Pyruvate

Gluco G3P Pyruvate Oxidation

se
Glycolysis

==

| 3 | M

" ATP
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Photosynthesis
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Cé\utotroph% and| Heterotroph) dgdail) 40 el

troph = food £
Auto = self i) & Hetero = others O A

Autotrophs depend on themselves to make their own food

Heterotrophs depend on others food.

daix] Lu.u \.@_».»s.u \.@_'\Ac @.uaa ‘_;.c oJJ\ﬁ 4_\; g_al_uls GA MM\ 4_1.1\& callsl)

Photoautotroph make their own food by using light

25 gl Al 13 LI g gudal) ABUA andid Al Adadl) A IS e

Chemoautotroph make their own food by using chemicals

f—
el 413 LSl Adlant) 48U andiies il dpdal) 4600 ol e
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Autotrophs and Heterotrophs

Autotrophs depend on themselves to make their own food

Produce own food:
Food chain level:

Types:

Examples:

Definition:

What or How they eat ?:

This Presentation is NOT an Alternative to the Textbook!

Heterotrophs depend on others food.

Autotroph
Yes
Primary

Photoautotroph: use basic energy
sources such as sunlight,

Chemoautotroph: use inorganic
energy sources, such as hydrogen
sulfide, elemental sulfur, ferrous
iron, and ammonia

Plants, algae (Phototrophs)

Bacteria, Archae (Chemotrophs)

An organism that is able to form
nutritional organic substances from
simple inorganic substances such
as carbon dioxide.

Produce their own food for energy.

1st semester 2019/2020

Heterotroph

No

Secondary and tertiary

Animals: Herbivores and carnivores

Fungi

Heterotrophs cannot produce
organic compounds from inorganic
sources and therefore rely on
consuming other organisms in the
food chain.

They eat plants and animals .



Photosynthesis 3, Ll

* Most plants, algae and protists are Photoautotrophs

Ay gal) Apdal) 4803 & bl Y15 calladall g cbilal) alaea o

* Photosynthesis is the process of converting to

chemical energy and storing it in the bonds of sugar. This
process occurs in plants and some algae. Plants need only

+ CO, + H,0 to make sugar. The process of
photosynthesis takes place in the(chloroplasts  specifically
using (chlorophyll.=the qgreen/ pigment involved in
photosynthesis (Figure °).

S el s S Sl U Jaadl Guedd) ¢opn WSl B3 aadiud e
OSas) AlaaS Al ) (Qaeidl) ¢ guia) A gaall A8l gad clilal) o (g1 S slal)

(55551l
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Basic Photosynthesis

(Carbon dioxide) (Water) (Light) (GIUcose?H (Oxygen)
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Why is Photosynthesis important?
Gl sl 28T L

& _Makes organic molecules (Sugar as glucose) out of
inorganic materials (carbon dioxide and water).

slllS 4 pme y2 5 Al e HsSslall KuS 4y pume iy Ja pial @
3 (14
. : . %‘d - 35 A
& From which begins all food chains. - ‘wf Vs

—

4013 Jadlad) aren Lgia lag @
® Produces oxygengas < P28 Ae Fu0

sball aledl S V) Hle =i @

& Earth’s plants produce 160 billion metric tons of sugar each year
through photosynthesis o

Syl il i 7S e b e 160 o 01 OB 5 @
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Photosynthesis occurs in plants, alg ae, protlsts
T u\.ﬂj}!\} J\A.LJU t_ﬂ..a\_uj\ Gﬂ ‘5.1}.4:5\ c\_\.ﬂ\ a_u;_a

PhotosyntheS|s occurs in @Ioroplas bresent in plant

Mhe 5&-&%‘39"3
ALl LAY 8 o) el a3 5 geall clill Canay

%Chloroplasts are found in ttheen tissue

in the_interior of a leaf)

gl (5ol gmanail) g Saall LA o) juad claiadlll S i
4.3))]\ JA\JGS}AAY\
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The location and structure

of chloroplasts
o) padl) Cilastidll (S g S

Chloroplast

Copyright © 2009 Pearson Education, Inc. \ . . . \ o \\
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TNIGA outrey
< 7
Chloroplasts consists of(tw@ membranes surrounding an inner
room called w.o connected sacs called

——

o o il s 432 Sy 35500 s 255 b"‘\ﬁuwwm o5

Thzlakmds are concentrated in a structure calle
A Sl s 8 ot oo Doy W0 anl lpian 39 Sl il s
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Absorbed
light

Why are plants green?
o) piad cililadl) Jilal

>
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= Chloroplasts contain several pigments sy cliva Je Slaiudl) (g gias

= Chlorophyill i) slSl daa
= Carotenoids O s Sl s
= Chlorophyll absorbs light
e L o ST ),”’“*” & g
— Chlorophyll reflects specific wavelength of light
(green wave length) ;g;oj,';,,;\i& 2>
Lid ynd¥) ol Jib g sSU Say — — e
Leaves are green because contain Chlorophylj

aretenoids)absorb excessive light that would

damage chlorophyll & Wy s g0l a8
d_\sleﬁ\uludﬁdﬂ\u\)j\;M\uujjﬁ\muawow,ﬁ,| Sz
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CILiowe pyrig it
Photosynthesis is a redox process, as is cellular
respiration
sl Guanill Al Jad) s LS sanal dlae s guall oLl

* Photosynthesis, like respiration, is a redox (oxidation-
. L S O
rgductlon) process —=C “5)% .5
v — ; N
QJ\M'S\) 3% po) (] — 308D st dle o 5)ls i€ Goall L)l o

— Water molecules are split apart by oxidation, which means that

they lose electrons along with hydrogen ions (H*) \'\’éojg ké,
e

3 o cromyed) Sl BBVl Dby S Ll g L ¢3S ) Sl T °7IJ./f
g oot 5l

— Then CO, is reduced to sugar as electrons and hydrogen ions are
added to it e

) (g gyl Sligly S BN Bl S ) o S ST Bb i £ -
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| Photosynthesis (uses light energy)
‘ (it guall 28I p2diny) S guial) L

Reduction
J) Hay) }

6CO, + 6H,0 =3 C,H,0; + 60,

Oxidation
38y

Copyright © 2009 Pearson Education , Inc.

Cellular respiration (releases chemical energy)
(AilaaSI A8 ja3) (o glal) il

Oxidation
3uS|

A

Reduction

v o ‘
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Photosynthesis occurs in (2) stages

— Light-dependent reaction (Stage 1)
- Ham reackion i oYl g Mgl —

— Light-independent reaction (Stage 2)
(o875, 51 3l ¥lelis)s sl e sazall e Vel gl ol —
Dar ¥ reacttion
Calvin Cycle
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Stage 1 o3 L) \&'ecxvon

bght Hio— 09 4 ATP +vADM
* In the light reactions, light energy is converted in the

thylakoid membrane to_chemical enerqy and O2
oSl ML;{@\LL; | el 4281 3 adgul) llal) Jgoes ¢ gl umm@ mp&

« Water splits to provide th as well as electrons

S S) M,@,@,,C» NADPH

S ——
* Produceg ATP _moleculesito be used as fuel to light-

independent reaction (dark reactions)

(Ol ¥elis)e gl o 5a5h e S¥lelid) do e 1) sl 5357 (ATP i) B i

Ocrxle g O
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Stage 2

 The second stage is the{ Calvin cxcle:)which occurs in the stroma

of the chloroplast (Dark reactions)
—_—
i) Sladad) spe (3 Sod Gy ¢ il6Ts 00 (2 Gl A L) e
— A cyclic series of reactions that builds suar{from COzsand the
products of the light reactions using. ach turn of the
light independent cycle requires 1 _CO2, 3 ATP, and 2

NADPH. It needs 6 turns of the cycle to make 1 molecule of
glucose because glucose has a 6 carbon atom backbone.

Pl s gl S el £l 58 0SS by Sl Ol 5 N odleladl e dy gl e sle

(8l s 18 3\ xil6Ts 50 7 (Sl 3 (I bt I K 0¥52 6) ATP Sl
2~

— During the Calvin cycle is incorporated into organic
compounds, a process called €arbon fixatio b

s8N Cadtt o 1P 3 Lyl SIS a5 )55 INs o S A ST 36 o
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Dr. Calvin - Nobel prize in chemistry
(1961)

Copynght © 2004 Pearson Education, Inc., puthishing as Baryamin Cummings.
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Stages of photosynthesis
that take place in a
chloroplast
Ala pal ALeld B ki
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Light Dependent Reaction

-The reaction must have light to take place.
-This reaction takes place on the thylakoid membranes.
- Light energy of sun is trapped by chlorophyll molecules. This energy

IS used to:
1. Reduce ADP to ATP ADPAP 3 ATP
2. Reduc Coenzyme NADP* to NADPH ano@
3. Produce Oxygen
Hao O = 02 @ F/

Light Independent Reaction (Calvin Cycle)

- The process does not require light and can occur in both the light
and dark periods.

- This reaction takes place in the stroma

- Chemical energy (ATP and NADPH) trapped from light dependent
reaction is used to:

1. Produce Sugar. Sy &3

2 PrOduce Coenzyme NADP+ 1st semester 2019/2020 > _Nm)P é‘.,.’le—‘b
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Light Reactioﬁ “ Dark Reaction

’ Stroma within the chloroplast

r-g OCCW(
Take place in l llmakoid mem/br_a.n,g o~
1, (NADPEAT;CO,)
(SuguyNADP) €ADP

\ H,0)+{Lighg NADP/ L ADP
Out put i{@ MX@'
‘ Light is present V¥ ATPis present
Function ‘ converts light energy to chemical energy ’ converts CO, to sugar
; —_— e

ATP, WADPH ‘,.../‘ e C Hno‘é%

== 9@

_Iml—fl—l;f e

4\4,

IDDoarls
IReactiorls
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Sunlight energy “adli 8kl | Tha sonnection between

% % g photosynthesis and
cellular respiration

ECOSYSTEM ~=i sl - gall el o Jald N
Photosynthesis ‘ .
in chloroplasts ]‘eS p\ fd‘\ onNn
‘_,3 oyl e\l
el padll ua.;m.;ul

S Cellular respiration ° N V] 30
in mitochondria QO
L L i o s £ g 2 Hzo 3240

{1

ATP

(for cellular work il Jail)

§ § Heat energy %) 4

Copyright € 2009 Pearson Education, Inc.
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rlhaal) Ciy s

Cellular respiration: an exergonic process
that transfers energy from the bonds in

DsSslall e a5 (8 40 il A8l ) ja

glucose to ATP ATP 2 g i
Respiration is one of the key ways a cell i) Al e J sanll A8 ~Uida ga (uddil)
gains useful energy to fuel cellular activity Alall ddadsV o 8 S

A Kkilocalorie (keal): the quantity of heat
required to raise the temperature of 1
kilogram (kg) of water by 1°C

3)\):5\3\7\.45‘;% (éJJSlSJSgS):\:ﬁJ\Jﬂ\ SM\
Aa Lt elall e pl a SLS 180 o da o ad 1 4 slladll
((.\o \) SJ;\} :QJ:M

Dehydrogenase: the enzyme that removes
hydrogen from an organic molecule

A a5V Ol £ 55 aa i) D g uhlgzal)
s aall s 3all e a9 el i

Glycolysis JoSsladl Has
The citric acid cycle Sl i) Gaala B g2
Oxidative phosphorylation B gall 3 ydeudl)
Fermentation: an anaerobic (without dalall g50) Wl Y A8all ad giddee s el
oXygen) energy-generating process (CnS Y

lactic acid fermentation: oxidizing of *
NADH by musgle cells and _bacteria,

ans g Aaliasl) LK) 2S5 g.'\,\m aalaldl padl
NADH J S o 5830 ¢ 53l

Yeasts: single-celled fungi that not only can
use respiration for energy but can ferment
under anaerobic conditions

L) il ) Al s g iy ylad s yiladl
(o AU LY (Lo sa) (5 Il il AL wplainis
A0 A Ca gl cantpeail dlans Sl e 508
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Fermentation: an anaerobic (without
oXygen) energy-generating process

Fal 000 il 5a Y ANl 55 ke g yeddl
O99) Lol sa Al o dalac oA .
(CpanS 5Y

lactic acid fermentation: oxidizing of
| NADH by muscle cells and bacteria

s Talaall LA 255 Al Gaalal) il
NADH J oS e iS4l ¢ 53

Aerobic respiration: requires oxygen in
order to generate ATP

Al ) e € V) ) zling () sed) (sl

Anaerobic respiration does not
requires oxygen in order to generate ATP

ALY ad S ) ) by Y ) sa Y el
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Autotrophs: living things that are able to
make their own food without using organic
molecules derived from any other living
thing

gl e 5 ,0l8 da LIS o Apdal) 4513 il
IS (1 (e Badinne 4y guae iy Ja aladial () 50 Ledlae

Photoautotrophs: the use of energy of light
to produce organic molecules by Autotrophs

5513 IS A gme

Chemoautotrophs: organisms that

uses inorganic energy sources.
F

Chemoautotropiis — - are

mostly bacteria or that live in hostile

6 e ) ol s L S e Llle & g
Alran]) )

environments such as deep sea
Heterotrophs :organism that cannot fix

carbon and uses organic carbon for growth

(on others food)

i andaid Y LIS 4 43l 4610 8 cillilgl)
(LY

Chloroplasts: organelles consisting of

photosynthetic pigments, enzymes, and other
molecules grouped together in membranes

Cilisa (o () SE e 4 81 i) Glaiudlyl)
g Ao sana (5 AT LS g il i) 5 ¢ guall 4 e
dpdel b sl Lgan

Chlorophyll: an important light absorbing

pigment in chloroplasts, is responsible for
the green color of plants

Q\@M\&;M\WMY&QWMJJ#\
b lall & i) sl e A guall 8 g o) padll
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Photosynthesis

rlbuaal) iy o
Heall s

Light dependent reactions: In the light
reactions, light energy is converted in the
thylakoid membrane to chemical energy and
O,
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Light independent reactions: The second
stage is the Calvin cycle, which occurs in

the stroma of the chloroplast (dark reactions)
It is a cyclic series of reactions that builds
sugar molecules from CO, and the products
of the light reactions using ATP
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