al&ECFmeans

L& WLD Blemmibs STeuFLILGH&eTmev & flul sperflenl s s meoor(h),
STHMlEB6Tem CO2 LDMHMID FFLILSSHMS eMaUs S STTCUTmamL Gl (h & 6T
2 MUSH QF UG 6T FCFMEME 6TEOTEVITLD

B8 RB WEHFSHTT-GOMESM HflenwTsEalld HELH M. ST,
@560 B, 9&HFQTMs WHFoHTeoord Qauwwlul (), CO2

STICUMmaNL CILLTH GmMmEEHLILOH M.

eflFCEF M & U 6T allemeTelms 3LMmMeL QUIMTIBLG&ermer ATP Lommild NADPH
2 MUSH C&F UIWL1LH G 60T meoT.

eflFCFMem & Ulledr (NG H WS SiaUl

1. wlluflev 2_eorey 2 MUSH Ul6L LN&HHW LIMKIG

2. Qaleflinevor_eugHev Lgmeooraumujemel Qaaus s Lidlulley 2 ullysserr
LIfl6oor LD eUETFFGWLIOLHSI GLDIBl6m6V LD6TOT L6085 6Mm& Hl6tI16v
P OISSHH MG

3. Qeuerl LD6TITL6VEH 6V LT -2615 &S F) 5660 (BHS! LLLlenWl LIMSI&HTEHS
@GFME0T LIL6VLD 2_(HeUMTSH LD SHITI600TIOMS @ (HSHHR M.

4. edafleCGaisHamss Blshaller epeuld @ revor(h (WESIW 2 uldlylul
eLNEVE o MG 6T 2_(HEUME S LILI[H G 60T M6oT: emeu 1) LIy mevoreumu
BENONBHa Nfleaaslu@Bms! 2) BlO&TIYeTenld(h 119.6l60T T 6T 60)L
AL QFmeeT LMeuGUL. (NAPDH) ersnild 2 ulliflw emamL Qe 6ot
SRS, @bs 2 UMl eL6VE Fa MISTET ATP 6T60TMN M M6V Ja. M5 6M 6T
2 [(HEUTHGH L LIMBIG UGEHRMS.

e el&Camen & ulledT HeMLQLIMID @)L LD

smeumigeflev sefleGaFmendWmenal &CeumBrmLilevmerul_(h eTenild Ql&F6v
2 MILIL&S6TI6L BemLQUMIGBMS!. & mILILITS, SNFTeorT LnMMILD VLG mLom
LGH 6T 6l FGFMemaulley FF(h) LI(H &) 60T m 60T

umsleflumssefley GQUmmlQLTeCUITT eTepild 2 miLiL]&erflev
BHeOLQLMISMS!

Flev @Memm QF6L LUTR&e6T6L Lleumeruinm sFeuailedr BHLEFWITEH 2 (HeUMTEG LD
MSVEHETUG 2 mILIL&6T60 FemLeUMR M.

R6l&FCFMM S &G G 606U LLITEITE0 6L

o &fw el

o &GIflw sperflemw 2 6TeummIGLD BIMLOl&6T

o STMHMISVIGTET S60f1L0 ST TR ST LIGT 60T em& ()

o BT (BTHMIee6TeT FyLILGLD)/ Wnevoreool 160 pH S 2 MlEehsFIL@ILD B.



al&CrFmenauilel FRLILIGLD BlMLS&elT

SmeurmseTlev &G msLN6L &Meor (LN& G WILDMeoT BIMLWITS
QGRS

@6mel QSMWLIL] H6VHS eLHEVE Fn MI&H 6V

9 e GCTCT ML 6V & mevorLILI(H &) 60T M 60T

GCMCIMSLIL a, GCLTCIMSLIL b, GCVTCIMSLI ¢, GCeuTCmSLI6 d,
GSCMCIMSLI6L e, LMLl -GCumCrMsLI6L a, LImsIeflw-

GSCVMCI ML b, GCmGrMLIWLD GCeuTCIMSLI6L a 650, LDMHMILD
GCeumCrmLiwLd GCeumCrmsLiev b 666

@EMEUSHEHEL GHBVTCT ML a HTET (NG ETemLD BIMLAWITES @IHSHR S

G&CumGrmaLIleL a

@) & 60T LM LP6VIT — C55 H72 O5 N4 Mg &4,@& LD

@567 SmLILIN6 h GUIMTTSEMLIF6T H6m6VLILIME(LOLD, HETLOTE0T 6UIT6Y
LGS WITeT &emLLLMTeL FRISeSw LD SmeoorliLIGSmE.
FemeL L ILGH U 6L 08 6f & WD 3| Wieof186T 85 mevor LiLI(h &) 60T meoT.
SCumBrmaLI6v a Wimerg Hev BIMLD (430 nm) WMHMID FlauliL] BIMLD
(662nm) 66flE&H T&6T FIEEH VIS TH @ HEHRMSI.

@b Blplwmersl, eeflEGHFmendUuley FHLIBGILD 26060015 S

o Wilifleormiseflavin smeoor LILGSR S

&CeumGrmaLileéu b

C55H7006N4Mg

Bev BIMEOLD (430nm) QLTEHE BIMIOLD (644nm) FFTES QUL S

@ 5607 emLILN6L 6(H GLIMTS60LIN160T SH6m6VLILIME(LOLD, [BETLOT60T GUIT6V
LGS WM &emLILLITeV FhISHeNuLd smeoor LGSR mE.

SV ILGHUNL D& 6ot FIUILD 3fWi6ol186T & mevor Ll LI(h 8 60T meoT

@bs Blplwmersl, eeflECGaFmenssulel FHLIGID 60160015 S

o Wilifleormiseflayin smeoor LILGSR M.

&CeumGrmaLileL ¢

SEMULLITEL RIS MM
LWL ums sefleyid emL Wl L b UT&H&eflain smeoor LGS M

&CeumGrmsLiley d

FIHASTSMUFICW L GLUSMS FMTHS LTF G660 &meorLiILGHSmS!.
2 & eueF&flum

GCeumGrmaLileL e

Feuli UTR&erflev smeoor ILGS M.



SQrmger Tl BIMmS&eT ( Zlemevor HIMLA)

Q& MWLIL] Blenmhs S

LDEHEF6T LDMHMILD LT EHE BIM speflenl FFIES aUV6VS!

2 QUGS GHETITE & MT6oor LIQLIGTL S mTa

SGNTITL LE6DT — SITITLIET LDMMILD 6L QI ITE60T G)&sMevor LGl
C40 H56

GSCVMCI ML a2 L 6T CFHS &MerorLIQLIeTH MS!

LTEHE {606V DEHEET BIMLPEOL LI

2 M LI LT &QmLieer

O O O O

FITHG & T3 LIl6V
STTLIGT, ML QI ITE360T 2 L 6T W &HFQIn CFFHSS
2 &M 0L 19607, &HIfILIG L TETH S 60T

&QImger Tl Q&FWeLLIT(H &6l:

SBIGETTE FJ&HE LI L @6fl&HaH T5Hem6T &CmQrmsLileu
DOV T MG EHE G HL_5S1560. @ emel Flemevor BIMLAG&EETTS Q& U6V

LI (H) &5 60T M 60T

ST LIFemM&FWBISHm6T FH & QeuliLb Inmmu|Ld eerflulme Fleng e mminey
LIS & T8> 5 60T D 60T.

SeMUSQ&TL6d 60t BlmLS &eit

Geuml eUem & Hlemeoor Bl MG 6T
@emel Faulll LMo Hev LIFem& UMH @)eormigserflev & mevor L L (h &) 6ot m 6ot
@emel &0 Hl6L HTUGHEI]UIemEl
@\ 7600T(h) 6UENFHEH6IT 2_6IT6IT60T:
o0 S6MLGHIT-& WImentleor
o &UGHT-61fl5fledr

FFIFLUL BlMLOmemev

R6IQAUTIH GOVTATMSLIN6L BIMLI 9j6veVL_ g Sieneoor BHIMLA&EHLD 62(H
SO L 9jemev Hermid Q& mevor L 6618 &3 18 6me6m G

JH 0186 & MeT G 0T MET/ 2155 6m&s W {6m6v BaTGLO FFFLIL] BIMLOMEn 6V
sTeoTLIL(Q & S

ST HenJFeNev GAVTATTSLI6L ‘a’ efledT FFFLIL 3j6m6v HeTLnmeors! Hev
ep6fludl6L 430 nm WMHMILD el sperflulley 662nm L& LD.



QEFWeeLTL (R BIMLOmemev

@ GOILLL Blodluiley 915 & siemalley seflE@Fisemnauilsy FFHLGILD
6fl&EsHCT Qawev LML (B Blmnmemev e ILGSH M

GQemQrmsLiev ‘a’ Blmluler 2 && euybL] FFLIL BlmLOmeney 430 nm
LDMHMILD 662 nm @ (BHS CLIMTHeLD, eeflCFIgGamauilley FHLMSSLILGILD
BIMLOTEN6Y 662 Nm QLGLD. & UITE 662 Nm GITET GQVTQT ML ‘a’ elledr
QFwWe6 UMD BIMTemeLWITsS: HEHEMSI.

QFeuaihFF mlasLpey

LFem& LIMTRAWMeT GQeumQreveu ellev speflCaFTgemas i mulgd g ullesr
QUMW TTUTL eTl0f&6oT 6TedTm 6l@hEehmeuf] 680nm & @ LD 2{H &L ITeoT
3jemev Her eperflulley o1& meugl 700 nm 3jemev HaT 66l EHE) 75 eme6r
LUTAIUNeT 2 LevsHev QFasE WLILI6rT, eerflFCaisheamsuller &F&5al&H &L
&6MMUI &600TL_ITT

700 nm QFBBIM e6flEH&H THETT6L QL6THMTV, @FHMEG CF6UaTLFH BlsLe6)
6T6OTMI QILIUIT.

T & 6T 2 W TS5 6V Bl&LheY

700 nm &l @emmeuTer 3jemevherT 66rfle:&5 75 6meT, &L 60T CFTHS!
UUTHRIUIL QFaSH WLILN6T seflFCFT&Gm & WlaT &R 15

AP GHITEHESLILL LS STLIQ60TITH.

.5, R6MFCFTHMS BlHLDaN efpF&F CHTHMIANSHEGID 3 6m6v H6TsSIL 60T
FHM GMMHSH 2|6M6V [HETLD Q85MT60T L 626115 85 T8 6M6IT 6260T MIMTE
QENGHIID QLTSI 35 & 6emallev eeflFGFTEHmS HemL CLIMSRMSI.

@) H6M60T ETIDTF 6T 2 WIS 6V BI&HLDEY 6TE0TEVITLD

QFeauafHFS InMMILD 2 WTSHSH6V B1&LDH6e] oL TTILEFEFR UN6T (1N&EH WS SialD

GLGev GMILILL @ uevor(h s600T(H LI LIL|FH60I6T 60)6UE S5 T60T
6flECFTEms BlsLallev @ Tevor(h 6l QSMELILSH6T 61& U6V LI(H 6ot meor
eTedoTm MlWLILL L&)

lemad PS | Lnmmild PS 1l eTedTm 626150 & MG LIL & TG LD.

@ eualyeooT(h) 626MEQHTGLILHEHLD @ QST Bl &6TTSH

Qw6 1:eTme60T.

@)6m6U56T160T QlEFWLIGVLITLLITELSTEOT 3, MMEV eLN6VE: T MIGETIT6T ATP LOMHMILD
NADPH 2_(H6um& & LILI (55 65T M60T. G)LDELN6VE Fo. MIF 6rfledT 2856l WImev &5 medT
SMaUT LFen&FWmgernley, &eoflln CO2 alleSpbE &l ImeyFs Sl
(BMFQUTmamL CrL) 2 (heaumsaLILUGS M.



6efHQS MG LL ST (6l CFaI&EGW sl (h QMG LIL &6T)

Flev BIMLAGETIET Fol LennLiLSmerT speflEFCEFTEHamsullev FHILL () sperf]
ALMHMEm6Y CaUB UL SLMMEVTS LDTMHMISHMSI. ©)606UST60T 66N
GFoflEEGW sl () QSTGLIL 3j6vevgl eerfl Q& ITELIL| & 6T

6T60T L1 LI () 8\ 66T m 60T

RUQUTH R6H&MEG LI (NESR WM UGS S iflemwliuiES)
eTeoTL IS M

RMEMNM GAVTAT ML ‘a’ eLN6EVE Sn MG MeT Hfleml LGS WITSH
QEWeLILIHBMS.

Al LGHemwl &M SmeoorLILIHID Ceum Flev GRTQTSLI6L
N6V E T MG GET MWW LGB W CHTHMIel&&H eTmer. (S meugl,
Al LGHW FMHM GQVTATMSLI6 ‘b’ 9 6VeVE GHRAVTATTSLI6 ‘c’
SlemWLIQUMMI, e LUGHWTE QFWe (S ms!

<24, 600TL L 60TIT CLO6VE T 1] / Sl6me6vor HImid] L& B)

e QeauaflLIEH 6V SeMBHH [HEH G HQITLIGeTTUI(H), FTHASTSLN60
GumesTm BIMLAG&H6T B,600T L L60TIT €LO 6V 8 &n M1 6T60T LILI(H &) 60T M 60T

o @BBIMIGET GQaucuGalm 3jemev HermigGemnaT (530nm, 620 nm, 560nm)
T &S50 8 Me00T(h 60T 2LMMEN6V MWL LIGH &G
Q& 815515\ 60T M 60T

o MWW LIGHWTeTs @HS Mmmene Hifleml LIGH &S
& L5 515\ 60T M 60T

o 95, Hifleml LGHES 25 & nmer eralley eerfl LmHMmey
R &R TN

Photosystem Antenna Complex of Photosynthesis a Dr] oWl
Elect 1
lectron acceptor H@S Chlral
Photon .
N e \ Accessory pigments GD)LDLLILLI
3 / i / include b A Ly
4 '(.Wt:«.‘:phyilmc I—I@@ Ch| b

S1,600TL_L_60TIT /
siemevor BIMS LGS
SO IMLIqeoT U,
FTHOSHTSLIN60




eal&CaTHemaullerT @ revor® LNifleysseir

1. eeflea@flenw/aniley Hiflemwl
2. @6t Hiflemwl /& mevelledir GLIETEF 6T SLpMmE

el & & iflenw/anlsv S iflenw

o pmUTL anlev etedrm elEhEhmentlwmev &evor(HLI19.&H 8 LILIL LSl

e @&5H Il GQVTQTTLINEVTENVL LY VIETET G\ T meoorTT LIGH ullev
HEOLQLMSMSI

e 400 -700 nm 3jemev HempemL L eerfl&h &5 86T
2 LCWMHGHLILOGOTmeT. @\bHSH 2606V [H6TEHDE) 75 6ITS 60T
RefICFIHmME 2618 Hel& G HHIE6T &L (PAR)

a6l &G flemwuieir Fev N&E&H W HlSHLD6 86T

1. 66lfl HIGETHETITEV (SQLITLLT6TE6IT) G 6VMTQITMSLN60 L0680 MIG 6T
SR eTTEF W66V —
e RAICAIMH GVTATTSLIN6 eneVESamId C H, O nmmith N
NG HETITEV 2_(HEUMTSH S LILIL L STGLD.
e (3)6UAIETNGEEN6T FMN) 6TVE L [JITEOTE6T 2_6TeIT60T
o MMV R6HHHTHET GVTQTTSLIN6) 2|60018 8 60)61T
STEHGLD QUITWSI, 626fl8:5S5) F&H6rT160T 2L, MMe6VITeL
@)6UGEUGVL_TITEOTE6T G6ITJE G UL 6t L5 60T M6t
o HRMIFRUMM 6T6VEL_[JTEOTE6T &Ml EH6mLLL
@Q@GUUIILSH e mBE QeueflGummiiu(m & eTmeor
e @eueumm QeueflGuwmiw 6TeVE L TMeT&H6T Letor(HLD GBS
QLSHMS 6UbHS 6L LITTE 5 60Tmeor
o UMM GBS 6T6VELTTET &H6T @BULILSHMHES & ®GLOLLD
aINluI6L Heoral MMmeney QaueflGWIMM o emeor ATP WM
LT (D) 1)1 63\ 65T D 60T.
o GTEVGLIIMEOTSET Flev SIS G 6Tl60r eLPEVLDTE SLG& LIL(H)
(WeMUWITEH ,MM6L e (H16N& 8 LIG LIMHMI, 5166760 UIT60T
HETEMLO WL 60T 6018 @ BLILILSH M& 6UTHS 6L 5 60T M 60T.
2. 1Hhifledr eperfl @L&F & pevorid WmoID Liymesor eumujedledr (02) QeueflGuimmLd

e 4H20 —> 4 (OH) + 4 H"
e 4 (OH)y > 4 (OH) + 4 e-
e 4 (OH) » 2H20 + O2

@\HS &6 PS Il 66T @)606uTHS! &mevor LIS M.



SITEUTMIGET LDMHMILD 6085 ME8 616V, sperfleE iflemulwimets! 2
658 MG LILs6Tler eumuilevns HemLGLMIG T meor. @) revor(h
R6Tfl5Q&MGLILISEBLD 62(H GLITSIGUTET eMLDLILIS 68 mevor(h 6TemeT oM min
@ueor(h) (NERW LG &8 MMs Q& U615 60Tmer.: (h e WWLILEGS -
eeflGauBH ulluiev 6TH Fallen6oT: 66T 2_(H6UTEH LD Hlemi L@ S), InMHmILD 6(H LM
S4,600TG\L_6OTIT SJ6mLOLIL] - LI6L 3jem6v Bempen LWl GGaTmelrrsLile) ‘a’ \nmmLd ‘b’
3l6veurm LI eeflaa:&H Isemer 2 Miehs R iflenwILGH &S SLES), el
BleneliLG&EID Bmener HH&HEHME. QbHS Semevor Blmusl ojemLiL ST
GBITIQUIMS 6 FCFTHME Cl&F W6V (LNmM 62(LPMHIG LIS 56960 FF(h LI(H &) 6T m 6.

SflenwluGHunet 2 I Fr&HHEGL GMISHSLMB Wsa b AMBlLSTS 2 6Ters!.
eTeoT G, 6fHQHTGLIL 2 U SH6T SI606tT LTS8 Tn MG 6T, 31,6006 L60TIT {606V
@6fl-G& &6 G D aUeTTSHBIGET (LHC) Su&Wemel, spefliummmeney 2 nilehd,
SO L eTevoTen011 85600 & U QL ITETT @)6ML660)60T EMLDUIMBIS EHEHEGH MG HL S,
@) 606007 &5IT 60011 &6 160T QTG LILIGem6TL] LWeTLBSSIHR M. @)5 60T M6V S5 T6oT

Fal DSOS TGLILG6TTT 68 mTE&LIL I InMHMID 6l s m@LIL IT
Q6aflFCFIE & W (LN&H W V& SH6TTE C1&F W6V LS 6Tmeor.

.5, R6MEHGLILN6L 2_6TeT emeors S BIMLEl eLNEV & Sn MIG EHLD 66115 &3 78 6m6rT
2 MIEH&F NI U|LD, SLE0TITEL emDUIL LIGHIUNL @ (H&H G LD @ Flev GGG msLilev
N6V S T MIG6T DL (HIGLD eperflemul GauH ulliieh QLMMeVTSH DMMHMIISHL FIMLILITS
Q& w6 1S edTm60T.

@ reoor(h) 6flHQSMGLILIGEHL G CHIHH 6L alflendFums: Q& U6V LI(H 6T meor.

@uevor(h s26flHRHTGLILGeMET MU LGS EH6D Chla LOMOILD -&HEIFITLLg.60T
N6V & T MG 6D 6T LOL_(HGLD @)6M60oTEHR MG, CH GHTEHH) 6V 31,6006 L6OTIT {606V S
6fl-GFal&G WD ueTTEHMIGET Chl b MWD FMHASHT..LN6L 6TMID Y &FS 58
UL SQpmg.ermil(h eu&Hweumenm @ enetuT&HmE. Menms &TeUlr

LI &+ 151856001 | 8 LOT60TSI, HBITM M85 60018 85 T60T 6261115 6\ & &S & 6016118 6 & T6voT (H6TeTSl.

LWL UGS &6T PS 11 §)6v 'P680 — Phaco' 6TedTa LD PS I @6V P700-A, 6T60T6YLD
GSOLULL U@ S esTmeoT.

P680 LoMMILD P700 @ T6voT(h LD (NG 60T6MLD 6T6VE L_ITIT60T Q& T60)L_UIITEIT[F 861 T
FQFWLLI(H G 60TM60T, 3emed (e MBI (NS5 60TEMLN) 6TeLEL_ITTedT 6f LIS 6T mss
QEweLL(HD P 680 - LNGWIM-191 4TS &8l (b LDMMILD P700- Ao L|TSHE 8nL_(H
LN 6V 85 T M1 55 60)6TT (&560) M) &5 55 60T M 60T

@ 6fl5Q85MGLILSEB GReumarmLilevmeul. Feuailedr GLO6L 6(H

&R (DBIGHEMLOLILITE 85MeooT LILI(H G eTmer. @)560T SITFeoornmsGeu PS Il efled b s
QaueflGuWMMLILI(BILD 6TELE LT ITEOT 62(H 6UL LIMTemG&SUITS PS | @)60T 6T6V85 L [T 60T



QaueflCwmmEemns FH QFURMS. Cavild, B enevsaanilev @ ba B LILL L
ETEL&LITIT6OT, PS 1T @6V FHLI(RID 6TELSHL_OIMEST @)oLiemi! FF(RCFLISMG).

PS | erflQ8mTE&LIL |

oo D

ATP SO SILD 6T6V & LIT IT6oT

&L5 5 eflem 6ot
ADP +iP

Thylakoid Space

| S\ymeorm

Qeoip

UL GImLom
Qoo

e PSIa6flE0aMTGLL GOTarmLUleumeul o milillsveTer eV GIITLOM @)6emLp
Feualletr GLMLITSSH 6L M HH) ([HE G LD

e @l Kiflemw LGS P 700 ereorLiLI(HILD

e P700 UGH WL GBeMQTTSLIN6 ‘a’ Lgsmeor BIMWAIWTS @) hHEHGLD.
@6fl&sH a6 e HMHe55TeL BIMWIUNeSmBHE HeTTFF UMM 6T6VE LT T6oT
QeueflWILUIUL® WemmBW (H&HHRE MLDHH ([(HE G LD 6T6VE LT 60T
SMHRIGHGETTS (S160600T 1L T MHIS6T) QFWwevflujd , Fe-S LiIsLD,
SQUIILm&& 60T (Fd), Cyt b6, Cyt f LOMMILD S60)L &) 6T6LE L_ITITEOT &IT IS WIT60T
Nevmev@Lim Fulentledr — PC audluimss Wevor(hiLd P700 & iflemul i@ &S U16L
QB S0 H TSI, @) 60TV, e lImeL HMEa LU () GeuerflGuwirflul
6TeLE LT MedT QeummlLLd BloUUlU@GS mS!

e &QUIILMTEHR 6T UG &L SSLILIGILD 6Tev& L Tmedr Cyt b6 jemL LD
QUMW QeuefuiLLIL(LD SL,MHMEVITEL 62(H ATP QL,MMEL eLNEVE: Fn Ml
2 HUTSHSLILOTRMmS.

e Cytb6 dlmHa LlevmenQLm@&allGeormeor euNlGu Cyt f @M@ &L GSLILIBILD
6TELE LT ITEOT&HETITEV (LNEMMGBU 2,MMeL GeuefliLL(h), @ 6Te@ LM ATPem U
2 (HaUMHGL Algms QFweL S ma.



Higher energy level

QaueflWILIU@ILD eTeuss L gmedT Wetor(HLD 2188 R iflem LG emwl (P 700- PS 1)
LIS TE, @euellsd eTeLE L ITTET &L 5SIHN&HE SFLPEVILD 6T6V 8 LI IT6oT
&L 186V 6T60TmI GILIWII.

G LOSVILD 6TELELITITET SL5S156V B1SHLe60 2 ATP 2_(HeUm&:&sLiILI(H &) 6T meor
@e6ual&L0mes sperflullest eLneulnms ATP QL MM6V eLN6V & Sn M85 6rT 60T

2 (HEUTESLD, ee6rfl-LImeruLIfas Teuurld 61607 | emWP&H&LILGGH M.
GLOGILD, SLOSYILD 6TEV& L TM6oT &L 5 & ellemeoTulley LimervLITfes eoor LD

B GQLMIOIST, @hS BlHLpalMEG lpaild eperfl- LimervuLIfs [Fevorid
6TEOTMILD @ LIWTY.

@bHS MG FLONID &L SSIH60, LTSIl QFuseflan Inmminh Fev
STeUmIGerflev D & meoor L& S 60T meoT.

PS I @601 SienLoLIL LOHMID Q&FWILUM(R-GLO60T @6afl LIMerVLIf SIeuuiLd

Thylakoid Space

SNTTEOTIT @) ML

UL GO @ 6emLp

PS Il —Function - electron transfer
( D

> Modified chlorophyll a
(A Ph&oquinone |

(A,) ™ Iron-sulfur proteins

Fegrodoxin (Fd) & LP6UIT-6T6V & LI IT60T
~ Pheophytin - Flavoprotein .
H
Plastoquinone NADP* &L5 5 eflem 6ot
4 Plastoquinone + H°
Q)™ Cyt.b/f Light ADes
complex energy H

Reaction

\ P’
”.? Plastocyanin canter
1 — -
H ‘ H « 3
1
L

-~ ~ - .
S iy Sy S
' o 4 &
5
E AL A

'
OO ‘

1]
H \
‘\\ Photosystem | l’:'éalvin
——————————————————————————— Lcycle &
) 34

Photosystem Il

QUIMTSIAUTS SeM60TSHS STalTmIsGeTflan, UT&seflio PS|1 wmomit PS I,
@ reoor(h) 6R6flHQ& TGS LILSEBLN SmeoorLILIH & eTmeor. Flev
umsleflumgaefley PS | L (hD @SR MmE.



smeurgmiseflev @eueilgeoor(® @6fH0HTGLIL&HEBL @CT CHISHH 6V
alflenFwns Q& wev & eTmeor.

@eor(® eelflHHMTGLILSEBI RCT CHISS 6 66rfl&&S THerTmey
SMEH&LILLMG eTevs LI metTgemneT Geuerull(h S esrmeor.

PS Il eM5Q5MGLIL GQeumQrmLlilevmeul. 2 milILNevieTer GJmeoorT @) 6mLp
Faualletr GLOMLTSHH 6L emLDBHF(HEGLD

@I W Niflenwl LGS P 680 ereorILI(BILD, @ 60T6edTMIT6V

@ &R flenwLILGH ulmers 680 nm 3jemev HempemnL W Q&FBBIMm
R6fl&E&ESHTHmETCW FJEHEGLD U6V6VeMLD LI G55 GeMMbHSH
SlemevBempenL eerl&&HEH T86erl6r QMMeV AF&HLDMS @SR M.

@ 6TV P 680 S flem WL ILIGH UITETS! | HD)IL_60T @)60600T HFH(H&GLD BT
LNV E T M1 G 60V6T 3, E-F 5 J600TLD Q& UL SL,MMEM6L QUMMSSI. @) 60T
eLpeuLd BT eLN6VE: Fo MIGET FlenGHaymm LI mesor-eumueumer 02,
6TELE LT ITEOT&H 6T LOMMILD LIQTTL L Mershemem QeueflulQ&ma

P 680 LIGH UL GCeumQrmsLlev 2’ LNgsmer BImAWTS @) [H&ELD.
eefl&aE TaH6fl6r 5Mes55mev BlIMWIUNeOmbE BeTTaFe UMM 6Tevd LT meor
QaueflWILLIUL B WpemmBW 3([HSHCH I|eMLDHH ([HEELD 6T6V8 LT TedT
SMTHRIGG&ETTS (& 6me0or 1L THMBIGH6T) QF WL FlujD , &LNC U TeemLIL19.60T,
& GeormedT, LNevmen QL M& 6 Q 6ot medT, Cyt f LDMMID &HemL G ullev

LN 6VITeNVQLIT- & Ul6of160T 6T60TM 6TEVEL_TMTET HMTHIH GG LIPS

LN eumenQLIT- &uleofler 6Tev&L_[Fmemeor Leoor(MLD PS Il elHE 8 (eIl ILITLO6Y,
PS | @MD&6T QFSEH), PS | @6V gFMLILL 6TeV&L_TMeT QeummlL&Hems
BIriy&Emal.

PS I led & QeueGUIMMUILIL L 6T6L&LTITEOT, SLpsvild &HL_&&1&5606v

2 6iTemgl GLIMev, Fe-S LTsLh, Fd eudluinmss sLSSLILL (G, @muGluiev NADP
6TEOTN CLNEV G T MIGNI6OTITEL FM&HLILIL (), &60M & 6v-allemenTwen L5, NADPH
6T60T M QL MMEV ELNEVE T MITEH LDMMHMLILIGSHMSI.

G LOGVIT 6TEL& LT ITEOT &G 56V (Lnemmuilev 1 ATP wjLb 1 NADPH &i,mmev
eLNEVE T MILD 2_(H6UTE 8 L1LI(H & 60T M60T.

PS Il Ml BB & QeueflGWmmMLILI(BILD 6TeL&L_[IIT6oT, PS | @M &

QU & 60)L_6UGHE0TITEY, @\H& 6T6VEL_TIT60T SLpMF &G, &LV &LOMG 6TeoTM)I
Quwry.

PS Il eflev gHLIBILD 6TELE LT ITET QeumMIL_SHems, 3 HH HEGSLD BT -
Feng e FalH505TSGH W6 eLneuld GeueTiL@GILD 6Tevss L [T TeoT
BIriy&mal.

FLOSVILD IDMHMILD SFLO6VIT 6TELESL_ITTET &L G 660 eTs 6T 6ol FCFTEem a6y
FHUBLD QFeus6Tler amme CHemalenl QUIMTHESCSH
SILnmeooi1& 8 LILIGS6TM6T. 2 L 60Tl] MmMeL C&Hemel 6T6of16v, &LD6VIT
LmeroUIFss Jeoor (pemmLUILLG ATP 2 (heumssLUIUQSHmE. 3165 FLoWL, 3FH&H
MMV CHMAILILIL TS &(IH60OTSHH6V, FLO6VIT LIMEN LIS 60T LD

B L LIQ UMM, NADPH eLN6V&H T MIG6T 2 MLIGH Q& UIWLILI(H ) 6dTmeoT.



br-Aemgea sl (H50s5TS

PS Il efleT R FleWLILIGH & (HCH 3MDHF (H&HEGLD @ BT -eLN6VE S M
Fo L LemOLILMGLD.

R6UQEUTH (MU P 680 @Memnm sp6rflEsMemMUWITeV &ME&LI1LMRILD
QUITWS! (HQUITLLITET), S (BSHReI[HE G LD BT -eL06v8 G MNeS[HH S 6 (H
6TEVLE LT ITEdT LDMMILD 62(H LIQT L LMTedT QeueflCumiS ma.

@& CUITeL 4 SQUITLLITETS6T (sp6erflesgmenm) P680 Hifleml LGS emul
SMHGLD QUITWS!, 1 02 eLPV&HEn DI, 4 6TELE LT ITEOTSHET LDMHMILD 4
LQI ML L MeTgs6T QeuerflGummLiLI(h & 6T meot.

QauerfluNL LI L 6Teu& L TedTE 6T 6261 Q61 MesTMITE PS 1l @il6L 2_(Heum@Lh
6TELE LT ITEdT QeumMMIL_&560 & BT LIL| 5 60T M60T.

02 Wgmesoreumuleumss @emnevuwiledmbs QeueflCummLiLIGSRmS!.

4 SQUITLLMeorsserfledr edlememeunss -

e 4H20 > 4 (OH) + 4 H*
e 4 (OH) > 4 (OH) + 4 e-
e 4 (OH) + 2H20 + 02




@\ revor(® sperfls Q&M LIL & erfledr GeumiLIm(p & 6iT

PSI

R6fHQH TG LILMeTS HevorL
3|6m6v HETLD Q& TeuoT L
R6f G55 TH6T FIHEH 6LV

A flenw LGS P 700

VL QImnm @emLpuilev
SN HB BHEHH DS

02 QeuerlliLmeuH evemey

GLOSVILD LDMHMILD & LP6VIT
6TELE LT TEOT & L_58 696V
LMRIQ&H&H S

GQVTQTMsLI6L ‘b’ ulledr
6TE00T6001 15560V (&H6MMEUTE
Smeoor LGS mS!

NADPH 2 _heumsasLiLGSma

2 ATP N6V & G MIG6IT 2_(HEUTHR M S

PS Il

6156 &G LILITeTS
GMMHEH 3jem6v [HemLd G\&s mevor L
6l G&ES TH6T FI&HSH al6V6VS!

A iflenw LGS P 680

@y mevorm @ emLpuiley
SIOWHH BSHH S

Brfleor sperfl&&lemr 5 eNl60T & ITI600TLOMTSS
LNgmevoreumwy Qeuefl IS M

&rLPGVIT 6T6LE LT ITEOT &5 560160
LLGCWL URIASHSERMS.

GQeVTQTMsLI6L ‘b’ ulledr
6T600T600T 15605 3| H & LD ME
SMeooT ILUQS S

NADPH 2 _(Heums: & LILI(h 6uS 6Lem6y

1 ATP eLD6VE T MIGTET 2_(HEU TR MG



Q& LAl-8LeVLDNMIY & & ([H S CSHTeT

o @& ATP SlHCHerV CQBMTEHUNGT CLPEVLD, ATP ELNEVE: T MIGHEET 2 MHLISH)
QWb 2 uNifluiev QF WL N MLGLD.

e 1961 QLD Q6ev0TIq6V, LT LT QL6drenfleny LWL Q& 6L eT6Tm QLWL s LN 19.60q
2 Uy Cauduwilwevmeny ‘@& Ll- L, 6VLDIMLY. &' &5 SHICEHTem6T G& L LIM(H 60T
2 (HUTER T, @& 6flFCF TS UN6IT GLIMS! SLMMEV ELN6VE Ja MIG6IT (ATP:
3119 CeuT & 60T 1960 T LITEVGLIL) 6TEUGUTM 2 (HEUTE & LILI(H G 65T 60T 6TE0TLIEN &
aNeTd:GHRMS!. SaUTs LenLLiL8E& CBHTL6 Lfle aulpmis LUl L g, e Qeoreoflev
9| &l LIGHI 56001 &1 & @58 &6 ATP 2_MLISH UN6OT (LD (L 60 LD WLIT60T
QEFWELNEMMEL QULDMBIGI WIS

e NADP (BlQ&TIqeTem U 319 60TTE 6T 60 L -LIMeNVGLIL., & ([H&H&L0ME& NADP +)
eerfl eT@ Tellemeor 9j6vev &l epeflGauH UNUI &L L GFH60 ATP 6L 60T @)60)600TH S
2 HUTHRMSI. @B FoMIG6T 626 1FCFTEHEMGEHUINET (LN&H T Fo MIGETTGLD.
@) EEUGET, FTGHEHMT CLNEVEFaMIG6T (@MIF) SWMlL) swmifléss
@ ®H6TEHSH flemnwuledr QUITWSIS|606VS! Smevedler &LpmEF uley
LW 6ot LI(h) & & L1 LI (h) 89\ 65T M 60T

Q& LA-3L6NVLDIMIY & &([HSICSHITET G&ULEVLNEMM

e @BH QAFWWmMUING, 6T19.L9- 219 CeoTT& 60T L6t T LIMervCLIL_ () & 6iT
MSVMTRETUIL Feuellem GMI&HECsH @@Hs G LIGTTLLMeT &Fiflay UL L &5 et
aflemeTalms 2 MUSEH Q& WIW LGS 60Tm6uT. G185 L8l-2, 6N LM 6hy
QEFWEVNEMME S SeUFIUILDTET LI FaMIG6T: 1. LUGT ML LmedT &Fifley
QUITLLLD, 2. ATP ®1HCH6N QBMTH WmMILD 3. LGFTLLMedT LILDLI (LGIFTL L T6oT
2 h& QIeng) oG L.

e ATP )HGCH6N QBTH WIMETSI, @)\Tevor(h S16M600T 6V 6T 6\ & T6evor(h 6TeTS,
3lemeu: FO LnmmiLd F1. FO SI6e060oT 2{6V&, LN6VTErVLDT Feuedl et &M1& 88
LCTTLLTET &L SH6060 FHILL(B6Tengl. L|GITL MTeoTsserfledr & L8860 60T
eLNEVLDITS @&, Fl 2 _aTemeninailel LnmmmBIGHem6T gHLMSSITR M. @) H60TTeV ATP
HHCHO QBTHWTETE 2085 Ga&SELLGR MSI.

e ADP DMMILD 1 S6ofln LIMeruGLIL. (PO4) eLN6VE Fo. M 60T @)60)600T G6 LIM6IV LIS [T 600T
allemeoTIM@GLD. ATP SlHBH 6N QBT LmervLIfasFevor allemeoruilev FHLL () ADP
LN 6V & 8 MIB>60)6IT ATP CLOGVE T MIGHEITITE LDTMHMIH MSI.

e LQUmLLmeraerfler &L 88 6vmev LeLITEVIDIT &F6l6] (DWeUSID ¢ ML
LEpmLLmer Fifley euml_ LG, ATP A1HCH6 QBITH U 6T (LNHETemID 2_HG!
allem&F WIM@GLD.

o gaflEa&EFluWe QUTWSE, LUFMEFWSSH6T SNmestm LGHuNev, By
eLNEVE B MG 6T LINfl& s LILL(h), 6T6VE LT MTedT&H6T LDMMILD L|GIITLLT60TE 60 6T
Qe & mSI. NHN&ELILIL L 6TeVE LT TETSH 6T, 6T6VEL_JIT60T &L_5 S
lemLIL] epevld 6T(h & SIEF QF6VeVLILIMETM60T. Flev LIQITLLMT6oT &H6iT NADPH
2 WIFLD-eLN6V 88 60T 2_(HeUTESHSH MG LIUI6OT LI &8 L1LI(H 8 65Tm 601

e 985 CBIEHDI6L LUFmMFWESH 6T eVl Grmnmelledmba QeusrflaupLd
LCITLLMeT&H 6T Feualler 2 L L& H eV (LUMEN) 2_6TCem Gell&:55


https://byjus.com/biology/calvin-cycle/
https://byjus.com/biology/enzymes/
https://byjus.com/biology/enzymes/

QB ITLMIGH OTMET. @) F60TMeL, FeueN6dT @ IHLT(LALD LGUJITL L 6018 6rT6or
QeMiey GeumumLLmed LQPTLL M6 &6y eumLlL LD 2 (HheUTHMmG).

@ 5 er ellemeralmss ATP FlHCS6 QIBTH 26V FO eudlulmas 6rul_Grminm

LUG&H &S Weoor(Hd @LUILQTTLTeTs: 6T GeueflGwmid Qumpg!, QBmSluilest
SHEMELLILITSLOMETT F1 2 6iTememnailéh LOMMHMmmIGHemens Sneoor(H&H M. F1
QLAIWIMS 6UQ6UTIH LT TLLTeT QeueflGumib QUG 6@ ADP WD 6(H
&eoflln PO4 eLpev &G MILD @) 6meThS! ([ ATP QLMM6L eLNEVEGH M 2 (HeUTHIMS!.

€©» Light converts H,O €©) Electron carriers pump H* in
Light to a good e donor. as electrons flow to NADP* .

Electron-transfer chain

Thylakoid s W = -5
membrane == . * —_—
. > -+ - =

e ST

+

o e
— = HoO oS H or NADP+ 4 -
HY H H* (e~ acceptor)
- e €©) | Energy of e~ flow stored as e B i ol
electrochemical potential. -
o H*
. + PP - = H+ 5 e H+ B o
7. H* ATP synthase 5
—_ -+ - + —

B =S = S
ADP + P,

[ 4 ) ATP synthase uses electrochemical
potential to synthesize ATP.



