
3Kegene raion o- ROBP, 
a molecu les 0f uctose- 6-_phos phateend moleCy leA of_ 3-PuAL rea t n the presen e 

of enzme rensketo lage tofo rm mol¬u 
le of eJy thoSe -y_pho sþhode anda mole lep 

ule of Xyly lose - 5- phosphate. 

molecu leag uctore- 6-phasphate +Mokeculesof 
3-PaALanskefolau _nalecu/_of eryhose ~4o 

phoi phute i molecules o4 Xylulose-5- 
Phasp htte 

by molecules af ythose-4-phas phate LomblneA 
hith 2_moleules ef PaA n the pmA¬Nce 
O enzy me Alcdolase to orm _mol Secdohe. 

ptulxe Z-4iphosph afe 

dmole cules ad eythap- 4-phot phete +ê maleLulea 
of 8-PGAL Aldola4e Sedehephulare -t 

disp hosphate a (2mo) 

c mole cules ofseclohephlote -4-phoiphute 
fthe4 Cohvets foto a moleules of<eslo- 

heptulose an- -phophecrte inthe preaenceof 
enzyme Of phe phetGIe_ 

moecyles of sedoheptvbR -1-1-diphol pha fe 
e- Phas phetase molecues ofseJoheptHia 

phasphete 



csSMate 
ate. 

dymolecules of sedoheptubse- -pholphq fae 
a with Amolec loa of DiHAP Pn the 
pYe senLe of enzyme tanskeatase 

mo lecu las yubse5-phosphate drd 
moleu les o tRbose5-phosphote_ 

to form 

moecoles of Secdoheptvlose -}-phosphate 
olecueAaf DiHAp tronscetola /moleuk 

of Xylulose -5-phos phete y 2 molecule 
oRibose -5 phoLphete 

e3malecules of nico.se -16-diphalahate 
COnerts fnto 3 moleules oftuctn e-6-- 

phoiphate fn Hhe _presence ofe/ame PADphakt 

Smeleculesa f fnctose-1,6-cliphosphae Phaphtat 
malecules of enctafe -6-phosphate. 

noleule o uctose -6-phauphate 7 Piomg 
22ed nto Glutose- 6 pholp hae Pn the étettn 
presence of enzyme omerese 

tuc tose-6-phasphete homerne Alucok-
-Phosphete 

q1 molecule o f Glucose6-phauphate Coner ind- 
nucose Tn the p reaence o enzyme 
phoph.outae. 

Lakatose-6-phosphote-hophorale, Glucot. 



pleunts! 
C3 plants. ove detinolo the plGnts that exibit the Ca pathuony. These plant suse Coin Cucle indrk hetiono phstosy nthe sSS he leaea of C3 planh do o1 shou 

qkes place only when theStome Ge 

kranz ngtmy n thaa pleais, fhe procoa 

open Caplaots emmples arei- Cereals, baley, Oats, fce ano wheyt Snflouer, etc. 

C4_plantl: 
4 Planth aie de-fineod oa the plaati thaut U4e the C4 the C4 pathwcGy or Hatch-s latk path u-0 oluina elar necaction of photusynthesishe leaves pco es Kranz anatomy Abo Ut 57% of plens on eath ae C4 plants Examp/es e¢ C4plantyncde gr cCine, SoYGhum, amarahh_ pineapple Corn, e- 

Photoresprrutpn- 
Photoeap frotion Ps Ceineo os q 

akingOXJan in the jesen ceo aking ThEt oLeAS OL 

pocea Of 
Jight and eleoatng 

h Ca_pla.nts only he ceI|_orcunelle fnvoked fn the photo reapizertton _are Chloopkat pe bn XTJome And miochondafCPhotoApirc1tioh occud usuglly when there P0hisgh_Concetrution of oy9en, 

CO 

hrghtempercuhu�ancd alow CO Loncentd- 
tionDue t thtS metabolrc pathuoey. Ajola fe s Synthestzed Tnchlompbah 



Lapodante 
1y Photoepfratioa dloea aot podte ener94Rade 

f cans umeA Onery 
her 

rdersoe wndoes the work otphotbi 

nthe£ Lt may reduce_photostntheo p to 

87 tf hishy wadteful poeAl- 
4y Dpptech the planá fomphoto-@Tolcdu 

elamacebudrisTp etfng e KAS OtexrT| 

Latfon 
damae 

eney 

Fectors alieting photayathesily- 

xrtemaloctor 

Liat 
I rsan esensqlfa ctor orthe 

photasynthesfsLeaves Gblorh appoktmatel 
8o ftefal ruoratons fellfng on then. 
A Lry Snaul achiean Lo.s te 3:5.) 84 Ma hiag 

FIeel 2n he prutesi ofphomsynt hes£i Jhe_ 
qual?ty of fht_ intatty óf ht and he 
rqon OfJeht sintcantk dtec the ruk 
Of_phethsynthe 

yQuClAo4- ho toiuathoa t 0460 nm 
Pho toiunthosy taxeonly n the 

woe lengthofyibk J epectum 390-6 0 nm) 
he muxlmn-Oblopipn octn PA the blue ond- 

red tgond of the Spechmm. 



Dtensthy of Jaht 
1enerl the ehtate of photo 

nthet is greater fn fhe fntente aht hanih the uued 1faht. Howee dh e effectof ht depord upon he photophulo A orScfophilw aatur of p lant 

Even a brtef Alosh o fight bta 
enough dor he jhotosynthesRfo ocMr_ 
Howeter the ete of photosthes?s Ps 
&recterÎn Pater m'tteat li_ht than fn the. reqter 

Yontinvos aht. 

Corbon dlioxide! 
COa COa Concentaution ^as a very markecd 

luence on he rute nf_photnssqtheadyLnthe 
naturt, O Conshitutes akout O-03 . L30OPpml. 
ThileA Iiof_C Prar heloy the equikne= 
or opimumphetaunthe4Rr IhA the rete 
of phoAtniyatheA COuld be increaLe40deem 
imes b MC£asiny the C02_tonceahahhn 

8Y Temnerature): 
Lo Genercal tMperciku în the ange 

of lor5°__optimum dor the_photnlanthealL. 
ALc t Vani Hoff lawt, he_xae efInchedesuih 

the nneost in emptaith thft ranyp Hiqh 
jempera MHA hormally affe t4 he achuiNy 0j ehzyme 



4 loner 
P eASEnhal 4acm _cand u raw_Maknlal 

fo photnay ntheThe phatoynthebtc po LeaL 
hilnep leauthanJ 0f the wa e_ ahlorhedh 
pla ntkene it raely ath ay 0 limHn, satk r phatnoynthesh. 

5 Oxysen 
An intrease in the oxu4gn_lon[entrahlon al monyplant_ CCaplunh) eaulh în q dec heaAe l tho reue of phohAAtheal The phenomenan_a4 he inhkiHon_of pho hiynthest by oxusea PA Calle d Jarh urg feot affer Ke hCum.e aA erman biochemùt Larbury /. Thfi ejfect not shoLwn plank like mazeAartane Sorg hu m, et Whilh af Knolwn a4 4planh. 

Letenalckacha 
hlamphyll cndert 

chlamphyl P he molt_ealendal dor phofoiyathead hacavse t rapj He lih eneroaly by i H Imall_uaatty_0f _chlonphyll Cen teot uite enough fd maintaln he lay hulk 0 He eachinsJhjtonces 

Poper hychatlon of he pvoplasm Pe 
Oasenttal for the pho tot yn theai(: Howeie, Pioleated 
chloroplay ts O1f_aluD Gpable0fCaun, on phe 
Jnthe 2 Lnder he uuftable_Londifory. 



Keapiraton o plana 
Al he liuhs onganllyRLuirp_ca 

Loantupply 04 enerqy to (uteih the e 

hey ohta in enery hiauh the (hemtcal Hackaiks 

hat elease lhe nteenal pofen tal_oneky Ded 
fn the themitul konels of male Lulea hanugh 

Papika bon Thee fore Kupihaflon_Ldefned ag 

he pDtes a4exy4 Oxldation_ 04 organle Ahlanto4 
fn hedhuing tell Yeaultins jn the forma blon 
oener 

C&HOt GO 6C0, 6(0, t6H2 Ot6f6k tal 
enery 

o veApiraton_pctental enery e d in th 
OrGanicLAmDounsSu h_cA larba hydrates dains_ 
fats e ta the livio4 tells is liberated in esarn 

f k Ineti energy ATP. 

ATP-Power duppls of the _Lellt. 
ATP Sanods far adenine triphophade,_ 

ATP a bl4h_eneru malecule-orit conkaiag4 
hlgh_enerG phosphid fe_bo.nal. L also lalles "nergy rre aL4 in the oryoniim._I4_canauh I ner 
Of adehine a nitmgeneus bae)wilh tee 
ihorgp nlc Phasphae (pi) mple tuleA 

ste o rapikaton 
Respiefon_pmle44 0tcM n4loe fhe t 

henue alled Lellu lar respirton. lulytolysiy L CaheelL eut fn_ the yhplaim of the tells 
w her Lyce tr nmatdx pf m Mothundn'a 



Rolea a mttocha nddo2 
tochondpe oOre preseat fn allL 

eukanatfcplants, animals, pngi onopni 
Latemally a mftachondfon: hos maLAY 
pmje chion calleo cistae which pmje ckint 
the fluld-4led_mab. Theinner membae 
0f Ctae Lontoln pumeniu minutedtalk e 
Stche Calle e leme ata AGcles which 
are mean for the p melehoh of energy- 
chA TP compovadA 

Pofn 

Dderme m bian@r 

Lneernembea 
matix 

crfsta 

Ribetome 
CTreular DNA 

ATPSyrthasettectvotroraportthotm 

Th ere are peaof 0 Hapirafon [hty 
Typeaof Reaßihahionk 

Aedhfe Respiretionl: 
H 2 thg fype of epirahlon inmhilth 

the_orsonic oo n lomplekely oxidized to tore.m 
t 0 pna nerqu oLc lo pre4enLe of G- 
Complele OxldaNon Ban� mal2te_gluto.e mo ule 
Can beprtAtoted by he dollaw'n eqnu 

CgHia O + 60, 6C+ 6H,0t666 k ca 



Aaaenbic sapiahonl neoiration.wito 
Li the tyeofespiration.uih 

ACnco4 oxygenl invokesin Pnonplese 
sOkidabon af faod whtch dorn4 and ed, 
alcahal CCHsH or kchcaLid HzLHa 

Co0H) Dueto inonplete oxldatonof qlae 
Melece 4 eleo4e nuc less energyintu 

nenbic ipirabion 

LHpO PGHO� £21o,4Sck cal 
ener 

eaarance 
YRSpatan P_esehial fo a qneth ind 

malntenGnce o f all slanhes 

A LE play n imporkandole tnbalancin4 rarkany 

in the nduldva (elll who k plast and etau 

kms, a4 ell e n the qlohal Carbon (ycle,_ 

Reapirehon_p mvldes enérgybr ihe biotynike 
0 macmmolecules lhteabohydratespidk 

DMteiNet thot ae nequled hy the (ell_ 

forthe 4sanutatf 4Respization Important 

-plenh 



Mechanrsm o Keapqhon 
The chemlcal ecab that taee_ploice dn- 

reapiration Qnd_hereton o enerq4 are lollee 
elydestnbed o4 the metgholte pathw gy _6v 
pik9foy ycle The _proes_of _aerobc. 
eApigHon_inuale our Stepl 

Ay Glycolsis 
Oxidabe dexarboxylapon ofpynvcaci 

c e b's cycle 
D Electon's raNpt {yttm 

AY Glycolgu (EMMP- Pathuay._ 
gols Susar lyi tosp/t) 

lo the pnLeA o sreaklng doun_gne 
gluLagemokLule _into hvomalecues Of pynuuie 
ulA 

psoalycolysi 
a inergpencliaphast 

Shep (Sit_phalphaylator 
Ln thitep phas phqkyaup N addim 

Ho glocose moletule n the Eil Lycaplas byte athan- 
oetyme hexokina. ln_hy_phosphakj mUg_ 
tranferttd mm ATp h 4ucole dormingylucose_ 
6-photpha 

G7lucole TATP hexokinae CTucoR 6-phaiph7R FHDP 



esmate 

Cdeallsomeizahion 
lucole G-phaiphate fsomerned 

.he en7me ph0.pho uetaie 6-phospho de by h nzy me_pho ph he Ko Jo meraJe 

Phorphahexo tromerase, Glucose 6phosphate 2uctoJe 6Pnp 

kcand phoip hoylañon.. 
The other AIP malecule tranfer u pai up t ucne 6-phasphck OndLonerk i n fucoie 1,6- pisphasphaje hyheacha 0 enzqme PhoLphofnc toklnase 

UcDJe 6-phaL phak+ATP -PhaiPhofnckEinakg 
Puehie Lb, 5shosphat 4 A DP. 

lhi enzyme aldglase Con vertesuenk L6- biphoi phaute into 3-phosphas4lyceraldehy de ana di hsdmxyacetone phaiphate, whlch Qse th fsomenef each othere 

Euctase L6,pbiphosphate clololase2-phaphnaycera 

dehye 
Didoyaceto e ho phate. Shps anerizcion) 

rote-phosphqte Fiomeuue enz eme Conerti- di hydauxyacetone phaspha k into -phosphoqlyceraldeka whfch P the JbstaePo He Svcesie Step ett h4colysrs
hydazxyacetoe_phasphae Tnoe-phaiphuk isSera se 

23ph%sphoq ueral 
dehye 



Date 

Page 

bEneyydding-phaAel 

RDG Lphaphopylation_and dehydrpgenation 
n 

Th ep uodergoestao Kn 

The enzyme g/yceza lderyde photphafe oke de hydroge- 

nase trunifes One hydrogen_molecule from 8era 

odelycde phasphafe to NBD to form NADHEHT 

Clyeraldehyce _phalphcde olehychogemue aodf q 

phocphute fo the Oxidized alyeruldlehyde phopha 

to form 1,9- diphas pho gyceral aud 

7yCeralckhyck + NAI Phos`hate dehgdngenaie 3-oliphospho-- 
gtenc ecid, 

N GDH 2HT, 

Step T[formathion of ATP)E 

A phosphate s trentferfed nm L3diphocpho= 

alycerk acid to ADP o fom AP with the help of_ 

pholphogy ten' kinae ThA teo molecules a -pmi 

phoglucen ai and ATP leormed 

L3-diphoLp hoalycenc acld Rop h0ihhalyen, 3phas 
phapenc QLld. 

STep Lomeization! 
3 phre sphoalyrent aulo f fjome ized in the peeau 

0 enynephoipho qlgerDmutae, to gine &phn- 
phogycen uid 

3phos phoglyleit acld aphoglycCto 
rhufae 

-phophosfyten 



StepDehydraion 
The enzyme enalae_removes a uq te eD 

molecule fromn phophoqlycenc actd o f, 
phaphog phenaL py nviaud 

phaJpho :9 lcedeacld enolae 2phoiphoencol 
2yruvie acld 4h0 

& phoiphoenel pynic aulod Conuerted inh pyi CLcio+ P_ n the me4ente 0enz4 Pynivate kina.te 

-phosphognol pyniie acol + ADp ate kio, 
Pynvic aichi 

The whole event of qlycolytr fe Summcsid folload 

Galucoe t AP+ ANADT H PO4 RATP 
NAD NtAHT +2 pyuve actc 



eb ycle or ÜmcacId ucle 
he pYnvie_actd, In the pnesen¢e_cf mok- 

hen- 
Cular oxyg en Ps Oxicdi2ed tp acetyle CoA which_hen 
under goe4 OJenes of changes efered os Kebs (ycle.- 

+ Tnvoles the follocsi step yConodensgtion-
Acetyl-coA cembine4 ith Oxadcacèhcac 

to-form cihil acio. 2 he fint stabe paductof-krebCycle 

Aceetyl-coA 4oxJaccett_actol +Ho Vtde Sy rthety 

ekudrction! 
Ctse agdlose4 one mdecule of HOp 

Cha ne lnto Cis-aconitic acdol Lo ese nLe_Ofan-
Qontaje enzyme- 

CoC Ao LConitase> Cis=aco'níhcaeicl tHLo 

7 e Hudrotion! 
tr-atonihcacld reach th one mole le o wader orm Jo-utsc ad din_peene 

of_aotinaie enzyne 

CA-aConitr a cdd+ Ho ozm 2o-Ctncacle 

Dehydaogenatton 
Lo his xn, Hydrogen released 

Hy.cogen i_elcepted by NAD o form NADHp 



o-Litcact 4NAnt auade cehgdnn_ O 
nlqed fAADAANL 

Oxeulotue 
5 hcarhoxylaHaa! 

Oxoekucctini c actd losses one_moecule_ol 
CO p frn ?-ketoglutanc qcda n the_prsen 
f detarboxylae En~ume 

detarboxa d-ketoglutank tt Oxclacuccinfc acid 

Dehydrdendetoa anc cde carboayhtionl: 
n this dep,one mole cule o f NADt Teduced to NEADH 

-ceoeluta ncaod 
o= ketclutan'c acld t LoA+ NADt ele hgdeenoAe 

Succiny CoAf JADH + C0tH 
7 Formaion adATP/4TP 7 

Lo this Step, {uLiny CoA ea ak with hater molecule to dermn utdinic acodloAstone hee Gno one maleuu le of GDP (�Auanosfne _phosphete) Rs _photphonulactes! n presente opins oganl phatp:hoak Tootm one mole cule oA 2. 
Suciny oAt_ HO+ CDD + Îp uCnl hilokinae, 

Cn TP. 
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Amauni ATP uleld duna aerobic reupinaton 

Toulig 
n 

Avchuctton NO of rduced |kldo£ATIo 

of ATPCA)| o-enzyme ermioaloxiudadiod. ( 

Pro clucecl (8)ofnedu ealco-| 
enzyme () 

Stepr 

Glyrolyais NAD- 
U 

Oxdative de 
Carborylotiono NADH4- 2*3 6 

6 x3 =f 
xa = 4 kreb'ycle 6NADHa 

PADH2 

Total 4 loNADHat |(lo*a)+(22)38 Ap 
ADH =34 

Lacaa alLecbna espikchon- 
The te a eapiraion 3 affece d by 

the exxterna Cnd ntekna factonl 

oPxtemalecho. 

LzTemperate 
H 1 an impoxtant acto. LLitha tenp 

anse0 1o-30'c_ Therqte o eipianangeh 
-odalbled fa uy 40°c nite The optinum kmpert 

2Ap+azhon ai biahly mokred, thrmugh thnuh infasl 
plani- Ipirehan fakes_p lace een ot30°C. 

ure or aplratiaD is 9°C Belo o'the rgBe oL 



Lo aevobic vespiratooXygen hlghy eAknHa)kIHh. 
he ncrease O oxysen_Conentrathon, he ate of 
espirtrtion incr�aacDf the Concents1ton of 
gaea belous he proceasarapicllyJealsaA 

ight 
The effecd ofJight iu enly inoliect j in snght 

nlgh, Lhe esp»aty actiity Sreeter Fhe- 
fn he Suhdued i'zht 

47 pal ol aater 
Thei pntaplaum cahuztecd aith uater 

yespineA mare ig oOLaly han that pn adesiccq 
Hed _ccondliftooas Tn ele Seeds. ThuL, ih the 
Supply-ef Lucer, fhe kae _ef reIpasbn m@ra 

57CO ConceAtahion 
an4ult ofApirupon, (O, k allowed to 

acc umuleete Qnund the pbnt ahich thb slooe 
oloan espictianlf co remoed, eapirahon 
gain On nornmal 

6 Chemicol fbibitna 
chemcql like cyniclesczides 

Corban_mandalele, ialaacetate chlomarm, ether 
acetone, alkaleds, etceLenn_ cieYAmal 
q uait: facea4es be kate of eJpirqzon Pnl- 
ttal ly tally, L4 he Concentrafan 2 mcmjdhee 
Is afell fhe rte o edpîation,- 



nalccale 
anCeahrahsn oreapiratoy abihate! 

lhe rete of ephaton depends on Le 

ene_0f respdatnySUhstate. herate ofeApianb, 
inGeasea ith Hhe müreaia în tespiatoy UHate 
othex facary are not Jiminng 

hoto to plaumleactoa 
The rate _o espiton_ alepends onhe 

quanh'y and qual ef potoplasm_of he ce 
more acti pmioph 

m NAp're more qpidly thanother ce ll. The zae aA 

EIpi ation alka_afecceel hq the qualiñes04 
he espiraton atea enzamea present In he 

The yendor cell hiech haie -

motoplasm. 

Ageafplaati 
The rate of respiahan decheaAeA LAIth_ 

he ageaf theplat 



DLerencea Le phatoiuaheay and Reaphgtaa. 

Photoyatheai 
a Contnuctelanakoh2 qleatru ctiue lcatak)} 

Lespirution 

oLeA proceas 

Inhis proceas, CO, and Ho Dn his pmesJ Sugar btten 
ae utilized te build updown into coond H,0 wih 
Sugcr ith the stotage 
oener 

he libeqton 0f enery- 

n photasynthea,_plcunt 
uhilize COandaiue 

In rapirq tion_plants 
Lilize O Ond gie eut 
CO 

APhotacunthesis performa Reaplrehon dic berzprmed 
only by reen plank 
Cqen Elic) 

balthe Jiving Lells 
a planh 

}tgke takes place in th akeaploce all fhe time 

Preence_o uaisht .e, 2 ndepeadentof| 
dighi 

bThe site ophotnyunttean The sites ovesplhaion a_ 
OH hloroplaah. ym plajm_ancd miochandmt. 

1 APL senerote.d o4 
esult ëfphoophoiphoylation of ox]dtHe phoiphtryehoe 

HTP 90Mrqe d a1 a reau/E | 

87 Ught energy P Converfed int chemi Cal-eneqis (onuerteqliht 
chemicaLenery andjtored |heat anch Pastly 1ah usehl| 
n in the ham gkutage leat4ar lamaa activibe 
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