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z an’l~u”;l X+V



Pigment system I Pigment system II il1vmlJ

P7OOkeaction  center)

Chl a
680

Chl a
683

Chl a 69s

Chl a
705

some carotenoids

phycobilin

Fe in cytochrome

Cu in plastocyanin

Mg in chlorophylls

Hall, 1976 Chl a6gO(reaction  Hall,1976
center)

Hall, 1976 Chl a 680 Hall,1976

Davlin, 1969 Chl a670 Hall,1976

Hall, 1976 Chl a673 Davlin,1969

Hall, 1976 Chl b Noggle,1976

Kumar et.al., carotenoids KUmar.et.al:,
1976 1976
Kumar, et.al., phycocyanin, Cu. Nobel,1970
1976
Jacop, 1974 Mn in ionic form Jacop,1970

Jacop, 1974 Cl in ionic form Hall,1976

Jacop, 1974 Mg in chlorophylls Jacop,1974



5. Photooxidation

uu~n~5 photooxidationqu  light reaction ida~wmna7o

&I L&~F~-I~L~u~;-I Hill reaction n?o photolysis Robert Hill

i&wuzIu2un75  photooxidation ?U?I n.n.l937 $n3umau  Photo-

oxidation T bwqstiuiil

(1) &I PS II 'Inruw~~~7u?7nu~~~~~~~~"~~~~~~  7 ?~&wSa-

u7u\~JfJ\r  reaction center n\J;;"a~&n~~ujj  reaction center "‘I~Sl

wiTw-~up&  t~azaan~dinssuanm~^m~ n$qq&u reaction centerqz&+
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Electron acceptors MdYlin;7Md~uLLa~:i;\~~~~L~nrn5Du9?n  P,S  II

LLBZ PS I n~~~~&~tluuaauw~nEiu~~~  (1) primary electron acceptors P&n'

electron acceptors i+iuu”o~i3nm5auTm~m5win reaction center ttaz

(2) secondary electron acceptors rn'ufi' electron acceptors K-&u



1 9 7

~&msau&s7n reaction center r?;uTu97n  primary electron

acceptor n4m-a  electron acceptors M-J&  1

ts1Gu’lrln51ur~~~n?“ia1s’ln~iundt~  primary  electron

acceptors Th%S  ~%m-inumn PS II ua  :: PS I ihuu~u;~ X-320,

C-550 ,~a: plastoquinone A s191iJu  primary electron acceptorsvnv

FS II ua: Chlorophyll, heme,  pteridines, flavin, ferredoxin

n4a porphyrine a~?~h primary electron acceptor VO\J  PS I a\

n$jj  secondary electron acceptors ij-mtlviunddmummh  primary

electron acceptors lU&$ju~u& cytochrome b55g, plastoquinone,

cytochrome f ka:: plastocyanin tiiu secondary electron acceptors

7lE)u  PS II WI z ferrrcroxin-reaucing  suoscance LB:: ferredoxin

EXTOL&  secondary electron acceptors 7JEIv PS I 1;

ni7&diu??rdnnsouttuu  non-cyclic L&-&Ku PS II UQZ

PS I n~&~~~~ electron acceptor udn~K7uamua&4~lA  3

7. Cyclic Electron Transport

ni55;whd  tZnR2wtLuu  cyclic L~~;9in',La"nmsnugns;uaon~?n

reaction center 2100  PS I Tmuii prknary electron acceptor U-l%

'I; ua&&udo?~ secondary electron acceptorsGi?&  7 &~&uns&

$3 reaction center qj~lu  PS I. Secondary electron acceptors

slaw~+&r!tirGnw~uuuu  cyclic o?~dnifiu#i&i~  ferredoxin-reducing

substance, ferredoxin, cytochrome b
6' cytochrcnne f, us: plasto-

cyanin ain% plastoquinone ?:19u secondary electron acceptor

woon-mhiwTi  r%w~ouuuu cyclic n4ola.L ii~1&57u&in  KwYuo7w~~I

n~&Xiu~rk~souuuu cyclic 1&V&& ?irfnnsnu*in PS I primary
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PAi
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wbrtrnce

Fcrredoxin

\
2NADP’  - 2NADPH  + 2H’

ATP Plntocyain
-x

uamniwvivuo9  electron acceptors ira~iu&u

~iih15ouin~u non-cyclic,
Radiant

PA1 80 primary

m-w electron acceptor plan  PS I, PA2 &I primary

electron acceptor VID~ PS II

electron acceptor vferredoxin-reducing  substance -ferr&doxin

-cytochrane b I
6 cytochrane f- plastoquione -PS I

cm& 4 d5ZTlaU)

a. Other concepts of Electron Transport

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  7;
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d
Fcrredoxin

Pi +

t.  \
ATP Plnrocvanin . r-4-_.

Radiant
msrgv

-id 4 uamw3i~nhma  electron acceptors tmmi5aufhu

%tbnmzaurwu cyclic, PA
1

Ka Primary

electron acceptor, B #a cytochrome b6.

8.1 Two PS I and one PS II (Park & Sane)

W?l~L~U~~l~UnaaT5Wal~~  PS I 2 wmLa= PS II 1 Wlfl

LijudoouSuvou~nniPJ-ifSnt11naiav;iu  ~m~~uG151u7'1 n15~u~iusLdnrns~ud~Rnu4r~u

PS I ~uailuw?n~u~~rnljEluKunfoTu'  ~vi18(~51uih$+1  PS I w-Jnnudqq:od

9U stromal thylakoid w7niq?=n"7n;i~Lifu?~unisdufi'iu~r~nnsau~Luu  cyclic

1 thAl=ln; PS I hvmnduwu~u  granal thylakoid &?3?n&kJt%  PS II

1un15$u~iu~L~n~5auuuu non-cyclic ~i)u&u'ln~  9uuiun5E  Ps  I 9u

stromal thylakoid 019Min;i~~uXi~aL~nR5~ulLuu  non-cyclic 1; ITI

iiGr-aui"a~fjnnaauwn plastocyanin 1~ granal thylakoid UI?~'  P,OO VE)U

PS I yu strcmal  thylakoid. ainyu  'PS I 'lu granal thylakoid kmni



' "(1) Major non-cyclic electron transport tfumu~th-

nsElu~lnn7Ttrnn~~7uau;i~7~  PS II Ju granal thylakoid u&~n&&a

JYJ& primary electron acceptor LLi=Q~  L hJ q 1lJln1lmiKuMuiY

plastoquinone __o cytochrome bg5rplastocyanin  +PS I ?u

granal thylakoid- ferredoxin
+

- NADP  (Q=& 5)

(2) Major cyclic electron transport ?it&nsaudnlstndnu

fb~uaWiu#iuiT  ‘i)in PS I ?u stromal  thylakoid eferredoxin-

cytochrome b6- cytochrome f .-PS I ?u stromal  thylakoid

co& 5)
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(3) Minor non-cyclic electron transport gtfnm?QU

u?n;'-ii~z~;,i PS II lu stromal  thylakoid LLQ :: 3 f: L mdaudmud-

-primary electron acceptor '-plastoquinone -cytochrome

bs59
carrier--P plastocyanin.- PS I in stromal  thylakoid-p ,

ferredoxin+NADP+  (QJ~+ 5)

(4) Minor cyclic electron transport %r&iasauq-m  PS I

in granal thylakoid -.*ferredoxin - cytochrome b
6
Y

cytochrome f+ PS I in granal thylakoid {QJJ$  5)

J l .I
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(1) Non-cyclic electron transport ~~~nnsou$~~wnn'ls

~aflugl"i;lYld?S IIb -3:,&i  PS 1Ib-w cytochrome C55Fplastoquinone

--scytochrome  b559~plastocyanin - PS II Bferredoxina
+

- NADP

(1) Cyclic electron transport 2 tbnmsnuiJ7n PS IF

ferredoxin -cytochrcme b
6vcytochrome  f-UPS  I

Ral~LnCu~a~ Arnon ua~nfur~u~$au  one PS I and two PS II

~~~Tuniscinlrr;u?u51uar:  r%umna-~u~Ism~s  L$un752+b  PS  II  ua3375Tm

action spectrum 'La\1 p7QQ L ChJm;

9. Energy-Storage Compound Formation

I I
n-rauo~dtdnnsau~u  light reaction 35hi5diauwXvviu

mnu7  ~LaSh75aT7ua15 ATP nla ATP Lla:: NADPH + H+ 7U”l5

~&I&  L hmmuuuu
”

c y c l i c 85hi5amw75 ATP u~~~nwfi%r%n

ainTun75~\)diuIjI~nmsauLruu non-cyclic ~~dnl5a~l~al5  ATP UR::

NADPH + H+ "vl7u
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B t a"nnsowuu non-cyclic Tnutfuwn reducing substance lG&L&l-

nsoufiu  ferredoxin rri? ferredoxin $qn457&rZGFi  t 5nnsauKu

NAJJP
+

jut?alt;u?  NADP
+

I%Z?J  H +  ;3inn~sknnKxm&~u  PS II

I
ua3~~Rmn~sa57w~5

+
NADPH + H &dhwn~5

2 Fd Fe3+ + 2 e- - 2 Fd Fe2+

2 Fd Fe2+ + NADP+  + 2 H+-S- 2 Fd Fe3+ + NADPH + H+

NADP+ + 2 e- + 2 H+cNADPH  + H+or


