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rﬂ e et et e e

" ‘5WE"€~_[€5___‘9_E~ Cunlight s uced In  fixation of (O, to
_ coxbohydrate. _

™ Reaction o F___Ebgl‘:o ¢Ynthesis:

: e e

s »._y,_‘_héchp_z_‘iA ! %HJ.Q czllo::p_)yn—: CoH 206 ~+ 60’3— + 6.”’-0

| e

—r——— e e e,

= Nisible Light : 390nm — 0 v

'_ ———

— About Y{o./. Of total Sunl:ght that entere ouy atmo:PhQVe
r Yeaches the eaqrkh,

¥ Chlorophgll:

: — Absork Violet-pjue wavelengths (390nm—— 430 nfvb
N Red‘ wa\re-ler\g'H'U (é’lD —_IOOnM) :
- Green wavelengths ave veflectey

k.

™S Caslew Cavetenoids abgcorb in wavelength

Yange 1 500nm— 600nm

 ——

- Ch\ovthjH and thev photogkqm‘he‘h‘c Pigmentd CCavotende)
axe Pvefen\:_uqithiin “ernhranes DF "‘H\:}\O\koidr,

% Sites of .

Light Reacton — Thyjakoid Membanes
Davk Reacton — Styoma
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¥Chlovophyll  €a> : > most apbundant and most  important
photosunthettc pigmenl S
- present in a\ll qreen Plants  except bactevia i

% Chlovophyll ¢k’ = Pvesev;t- e _}:ug)'\;r— plants and green algal.
% Chlophyll ¢ ,d,e - Present in vavious Qroups of olqae
% _kacterio chiorophyl — present in  bacteric

st Chlovophyll molecute ic composed, of two parts
1. Head : |
—> _central  vAagnecium atom
> [uv N-ving¢ called  Pyirole rzngs attachec| o central atom
- four vings (tetra pyrrole ¥ings) collectively  caltect POPhyyin
— Head is  hydrophilic _and lies on curface of thylakoid

mem byane
2. ThAIL

- Long hydrocarbon chain  cqglled Phytol side chain
—> 9t s hydropholbc
- lies embedded i thylakold wembyan,

s Ch)omphyl/ o and b Adiffer by  functonal ﬂroup bonded o
povphiyrin.
Chlorophyll o, — Me_‘fhyi CWO“P (~CHs)
Chiovophyll b = Covlonyl Jroup (-CHO)

Chlovophyll o —> Cs; Hﬁ Oc¢ N, M_q\__ S —

T L |

e s

T —
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" % Fonctions oP Caxotenoidt-

e A 7 e S

. Act as  acessory  pigments by abmrbirg l:ght— <m\r‘ tmnﬁfewr\:]é

it to chlorophyll o

2. prvotect chlorophtjl\ ﬁrom _intence h ht 6500\ ?"OW‘ oxldaﬁon by

oxygen produced in photosynihesis |

B o A o A B

L e i g e i g . 8 S

—> AbSOrPhon sPec‘cvum is +he amour\t of lzght 4' absbvbed at

c\nF&ren{: wavelergth s fvom visible SPQCTLVU'Y‘ Df iignt

—>  Action Spectrum is o wmeasure  of eFFechvenﬂqﬁsr:v of _light

of vaviow uavelengh  in driving  photosynthesis.

—= frction  spectvum of a  pavticular pigment can be

calkeuated by weacuring the vate of photosynthesis at
each type of  wavelength of light.

> _Nan Neil bhypoihesized that  plants Spit  water to veleage
oxygen of loy-product.

> The idea of Neil wa¢ Cupported by Hill.

LY Ne‘l\l,s h\JPO‘H\eSiS wal COV\ﬁI'de when -F,'rg[: uge of- an
iso’coPic tracex  (0O!®) in biologx‘cal Yesearch o

wade

Goup 1 -

CO,* + 2 H,0" — CHO® + Hyo + 18

(;woup 2 |
CO,"® + 2H0" = CH, 0" + H,0 + 0y

-
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Liauty ReacTion

PST - PFOO
PST — P6RO

- Each photosystem congist oF ceveral hundred pigment
wnolecules mc_\udgr\g chlovophynva,b . cayotenotds and eleclon
cheP'f’DYS

= Two 'PQYtg of photatyctemy -

L Arterna Complex : has wony  wolecules of chlovophyll b and

cavotenoidf , all albeorb energy and tangfer it to Yeaction certer

2. Reaction center - ha! One ov ~-more wolecules of ehovophyl a

molecules  along  with primary  electyon  accepbor  and.  electvon
eaxyiers,

-2 Two possible  pafhysays of electons in light ~eaction is:
v Non- Cyctic Electron Transport
2. Cyclc Electron Tvanspovt

Koracademy.com
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NON- CNerie EtecTRon. TRANSPORT
O T PST

NA@NADPH

'P

% Primavy Electron Acceptor of PSIT —3 Plastoquinone ( PQ)
>t Primary Electron Acceptor of PST — Rerrodixn Reducmj Substance (FRS)

) Cyt ¢b> > Cyko chvome b

P o Paoaen  Koracademy.com ——

e

_? pwhen PSTT  absorbs /r?ht ,,uat—er 'hr)o/ecu{es gP},%g

,H" The OH™ ions ~veact to formm come
~yelease oxygen and elections

1 B0 — YH? + ¢ (OH™) + e~
; Q(o#)—a 2H,0 + 0,

—»—5._.,__......___

— Electrons m  wate 0
tr J‘:4(() Y Wlw QCCQPt'ed bg poSf‘:’Ve,H

| chargedchoophyl voolecure o Pz f
. - = FI//O the a TOCI
by Auo energzzez\ electyony, ) J o LD £ L{C@( ‘

e ‘ ; —e
O T 7 T TS AR KR 1 2115 1 e .

' int OH™ and
water again and
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e ———————

WRLENS

l . 1 g ,
=Y ’{_Be elec fron deﬁ'ciency o[ PST  hal heen F‘”@Ci b‘i, Q”/gcjfmd

coming  from PST.

= Non-cyclic _path _also called ziq za9 path. e
-~ The enrergy from sunlight is convevted into  small amouné

of ATP and NADPH  both of which are uted in dark

~eactiong R S

. e e o A A T Pt 5

o — e e

?ﬁobphogphovgfaﬁ‘qp : The proceSs o f formation of _ATP ‘
ADP and inorganic  phosphate using  energy fromm Sunlight s
calledd photo pégg/sbo:yhtrbn.

"Cyeue ELECTRON  TRANSPORT
5 sccor in xare condibon i< when PST i bloclced
__,______J@ /e _fﬂﬁtﬁ{:‘} + Py

: . i‘,}‘;{ﬁ & AT F

e“— : 5} éug— ~

‘ ;
S T:3}Cli\..l (e=)

| f;&}ﬁh&hi’
Koracademy.-com
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DARk Reactions OR CALvN ¢xcte R

LaHT TNDEPENDANT REAC TIONS

i T

- RUBMPW + Co, _KuBisCp 6-C compound —» 2 PGA
¢ fugav) (3-)
% /1&;0“
2 PGA + 2ATP + 2NADPH s 'D.PGnAL + ).ADP + 2P + 2NADP
- (30)

Out of every 6 ~wnolecules of P&GAL  formed , owly

one  wolecule reaves he  cycle o he uced by the plant

fov W\akir\ﬂ glucose and other ngan‘lc Compounds- The other

5 PGAL  olecules  ave Yecycled O vegenerate 3 ynolecules of

RuBp

5 PGAL —> 3 RupP

(3-O (5-c)

- A sugay wolecule i formed from ¢ Successive calvin

cgc\es .

=2 PaAL fowmed per cycle

=6 PaAL formed in 3 cycles

= 6 Papl= 5 PaAL > Regeneration of RuBP (3 mdecale.\)

1 PGAL » PFor Glucose Synthesis

"Koracademy.com
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]
~ Aer Ro a:c, Fes PIRATIO,Ns e e rsEa i BN
| e action I e
' Fauur» + éml_w%x 55%_% 6H, o + ?éﬂIEwWWMMWWMmewMWW
4 GuYeowysls
B Lt -\h|colqw» _i5 Hwe breakdown oF glucose g o &6-C
i mmuulc , in twe  wolecules of  pyruvate (3-0) and a net
qain of two ATP wnolecues.
(1) PREPARATORY PHASE | H
o . J,,QAA?P
~ Glucose -6 Phosphate

\

S cht-qse -6 PhOSPhQ te

S A TP

_{ C) ADP B
} Fuckose 1,6- br's phosphate

P&GRL DAP
) L%-;C) ' CBI"C)
= | )
~ PGAL Pap i
e —Koracademy.com
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(i)  OXIPATIVE PHASE

~ PaaL
o | i
- D’_" All these ave produced
1,3 bisphospho glycevat e as double bcz 2 PGAL
| AP e produced at the
J/Q P‘T_P end of preparatovy
PGA  (3- phosphoglycente) phase
Hao & |
PhoSPhoeno) pyruvate ( PEP)
- ADP
ATP
nguvate

—> Altogether  #wo  NADH qre  produted in  oxidative phase

5 Two molecules of  pyruvate ave bhe ond products of

glycolysis.

— Two wolecules of ATP are utilized 1o <hark the Process
of glycolysis and Y wolecules of  ATP ave produced.

in  wmetabolic  pathway ,  thevefore {here i pet gain  of
fwo wmolecules of  ATP. -

> Tn cevobic xespirabon , oxygen is the final electron

i

acceptor and  water is  formed.

Koracademy.com-
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Srres OF
¥ Glycolysis —  Cytoplasm
w Linked Reaction — Mitochondria -
¥ Krebs Cyclic /Citric Reid Cycle — Mitochondrial matrix
M Respiratory  Etectron Trangport_chain — Mitochondrial membraner (cristae) !

LINKED REACTION

—> Conversion  of  pyvuvate to Acetyl - CoA A
> (oerzyme A Clonsist of putleotide and a  portion of ene
of B vitamins
R%Cﬁ‘_ahs: : ‘

' Ll"(.)
P‘:ﬁuv?c Acid — Acetyl aGvoup + (O, + 2H

Ace{—g{ Group + (of  —> Acetyl Co-A "
NAD + 2H —> NADH, p
KRE®’S CYCLE / ciTRiC Acip CNCLe /- @
__ TRLCARBOXYUC ACID CYCLE ‘

= Acetyl Co-A (2-C) is completely oxidized o two molecutes 8
of. co 9 ond h\_sdfogen atoms axe Yemowvead which ved uces
NAD and FAD ‘o NADK, and FADH,

> Oxalo a®tle acd (4-0) is oveady precent i nikochomdrial 3
wmotrix '
- Gitric Acid (6-0) | o L

- Ketoglutarate (5-0)

Koracademy.com———
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Pyvuvote

ea=| ~N% _ Koracademy.com

&@g__.___*&v Q‘-fs; g,'\, gm!

Acetu\ p-p =

C2~¢)

-y

iEva-!;_e (6-¢)

Om\o aceh-ig
Y-€)
7:NAD «N
_ Fiach; Toocityate
M ’Q\Cl‘fe (6-¢)
= “"‘C*) , ~ NAD
P , G waby,
NN o,
Alpha Ketoglutavate
| - (5-¢
Furnavate £
éﬁﬁ"" 2
Sueeinyl 04
Co- A/ Succingte Co-A
R ————4-0) ~€4-€)
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> The 4wo carbons OF acetgl group which enfered into
| dhe Krebe cycle are  pudized iwto 4wo moleculls Of €O, .

> Ovevall 8 wmolecules of NADH, , +uwo molecules of FADH,

and  4wo  wolecules oF ATP ave Formed From ome

!. ﬁlucoge wolecule n  mitochondyial  madriX.
—> There oxe two turns OF Kyrebs CycCle )Co\' oneé 8'IUCOSEL

‘molecute S two ?gruvate are Fovmea( In gIHco!L/SiS,

Ctjcle so total Y4 vyoleculee O_F CO, ave ProdL{CéA Crom
one  glucose wmolecule.

> Two molecules of co, ave ~veleared in Linked Reachans

_RespIRATORY ELECTRON TRANSPORT CHAIN

- oxidation of  veduced coenzymes NADHy and EADH,
?{oduced i glycolysis  and Kreh’s cycle by woleculay oxygen

> The pairs of hydrogen atoms pasc along a series of |
electron  cavriers called coenzymes  and cyi-ochmmes

- The final electror  acceptor at  4he end of O\QC{'YOY\- Yaanspert
- ¢chain 15 oxygen forming waker. =

— NVoarious Moleculec inwolved W ETe arei
NADH, , FADH, , coenzgyme @,
cye,a , Cyt.aj .

= The awiers & ETC ave  precent on

= In -ETC, he proton gradient |
=2 . | evelop aqeyo o The i '
‘ i AS e, H)‘(‘E_Ymeyhb

Cytodwome b, Cyk. .

13

Scanned by CamScanner



SYNTHESIE OF ATP

T —

..4;“_«%‘_[9}“& Reactions —s Phofophosphorglation

2. Glycolysls —5 Subetvate  Level Phosphorylatien

3. Kreb’s Cycde — Substrate Level Phosphorylation

Y. Eleclron Transport Chain - Oxidative Phosp hgrylatior

PRODLCTS  OF .

4. Light Reacton — ATP - NADPH

2. Dark Reaction / Ca\vi‘n Cycle = Sugar

3 G\gcohjg,\‘s —> 2 Pyruvic Acid + 2ATP + 2NADH,

—

4. Linked Reaction —y 3 Acetyl Co-A +200,%

5. Keeb’s Cycle — HCO; + @NADH, + 2 rFADH, + 2ATP

6. Electon Teanspert chain =5 3MATP + o

TotTAL _ATP_ _Koracademy.com
Glycolysie — 2

Kveb’s Cycle —s 2.

Electvon Tmnspmt Choin — 3y

Total 5 23

Scanned by CamScanner



Cewotpr RespRATION OF ;

——

4. PrROTEINSG

= Potins broken ints  amino  acids

= __Amino group vewoved from amino acids forming  ammonia
=
Eema\mng molecule  enters Hhe  Kyebs cycle according
Vv
i o no. of cavbon atoms

o

2. LIPIDs (FATS)

= hydvdyzed into Glycevol and 3 fatty acds.
— Glycevol (2-0) conwerted into POAL and enters glycolytic
_ pethway.

= Each faly add degraded ks o-¢ fragments  acety!
which  enters ‘nbto Kveb’s cycle. )

> eq ololc acd ic a fay add with 1R carbon atoms and
breake down into g acety groupc.

— These nine  acelyl gvoupr  would genevate 108 ATP wolecules

qroups

Keracademy.com
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WANAEROB_IC‘_,_RESPIRATION (FERMENTATION)

S

sorvaine

= mcomp\e{:e byeak down of glucoce without +the utilization
of oxygen.
>  Fermentation _consict of  two steps

4. (X\HCO lysis

2. ReducHon of puﬁm\/&te into  alcohol ov lactate

e et et

4. LACTIC Acid FERMENTATION

_ = oceuvs in wwuscler cells of human and in many microavganism,
— First step - GQlycolysis
-5 _Second step: Reduction of nguv:c ac(d by NADH, into Iacﬁc ac(d
> Nields only 2 ATP wolecules,

2. ArLcoHoric FERMENTATION

— brought albout by microovganisme

- Firskt ctep @ Glycolysis

- Second S’te[:: Putuvic Acid ¢ converied o eﬂﬁ\' alcohol (a-c)
and CO,

. oo NADH NAD
Pyruvic Acid — 3 Acekaldehyde ——— > C,,gs-on + ATP

5 2ATP  moleculef ave  produced

-

Koracademy.conr
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PHOTORESRATON

5 Th s uith RuBP in
> The process in which  oxygen combines wnth o

’rhe presence o(.' SUh“gh"c and 0, is pYoCiuf‘ld i Th
A_ it e
> RuBisCo can act boh as cafboxi e gno\ oxygenase, |

Yeackion depends on  concentration Of (0> and Oy,

- occors n dvg and hot wea%hé; wl;i'f\ stomatd ave
| écrea
closed and  COy concen’vrahor\ wovedl In lea; { .

STEPS Ry

> Tnh siroma:
RuBP + Oy — GQlycolate

= T Pevoxisome:

G‘BCO(OEQ — G;\cdc'me Cs;mpiesk ammoamd)

— Tn wmitochondrias . R ST
Glysire  —» Serxine +C06,

(4 PHOTOSYNTHESIS .
oracademy com—

(3 _PLANTS A
e cornpound , PGA  formed ac %\: de?ced od P"Oduc(: S

e P A U S s o

e b

..—_) RuBtSCo s used —o ~eact O, w,ﬂ\ RUBP - SO

—5 _Chloroplast ¢ present  only  n mesophyll  celle of leqs |

—5 Al mesophyl cells ca¥y®y out GaNin  cycle B ﬁxmﬁ CQ._&,___M___.W
Pro;duc'\{\ﬁ ‘g}ucose " R —, qv}«i{mww

e
i .
SRR S T R,
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G PLanTs

> plants  growing in Ard and  hot  conditions

™ H-C compound called oxalbacetate (o the first  preduct of

s fixakon  in datk veacHons '

= W pepeo ( phosphoenol pyruvate carboxylase) instead of RuBis(o

. ¥° fix @ 4o a compound called Phosphoenol pyruvate  (PEP)

= PEP s veduced +o walate -

= Malate cavxies COs 4do ,SPeda‘ type of cells caled bundle
Sheath co\e  here Calwin CYcle  proceeds

— CRhloroplagks  ave present  both 'm mesophyll cells and in
bundle  cheath cell.

> Meso phyll cele only fix CO, by using pepco shile bundle

Sheath cells  carry oub Calvin cycle womsr producing  glucose.

R

s

—> e-q Ssugax cane, mMaize etc

_Koracademy.com
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yeoction s

- ‘ iqht
Final electron acceptoy of rnon-cyclic 119

g A '
NADP. . : , e

e il el ; ; ) s "

~ Final electron acceptos of eyclic light ~YeQe 17 /

_, Final eleckron acceptov of ETC is oxygen

- End preduct of ET.C Vs watey
_§ Chiovoplast | Pe\rOxisome and rAitochondyia

EbofO- resEi‘\:a{ron

e involved

s & Acetyl Group produce 12 ATP

> A compound having 16-C 3,@,0\ 96 ATP

5 T head yegion of  chiorophyll functional  gioup is atachec

o l‘"“\wcarboﬁ Of PYyrrole ying '

;T\(_:Mo? ATP pvoduced from one NADH, of 1INk yeaetion duving
ETC s 3

; Spongy mesophylt cells and  palisade wesophyll ca\s i the
craxactedistic anadoany  of  only  C3 planks

> No .of NADH, —onduc;,d im linked  veackow ic

> Total  ATP Produced i link  vYeackon la  zevo
- No. of ATP P*roduced Adurng  oxidaken of one molecule of
one FADH, mn ETC s 22

Keraeade—mnyQm

)
e e,

e e,

i : R ‘ ‘
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