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uaqlkau  de Saussure &ffuuayun~mnaauplau  Ingen-Housz

Engehan (1882)  ~hmsnnaau  r ?auttmC&u  7 ?unls#u  t ns-t:~ttmvaum-

~3b8t~Lt?  ~rnu’l~tt~‘i~l)~ttu~~t~u~nt~~auhm’  (motile aerobic bacteria)
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Ruben (1943) WU~lLL~~~On~L9U\1~~11l~~L~r]~~~~;”7

Melvin Calvin and Andrew Benson (1940-50)  ~~sBu7Lln7'iml~LL~aR7;-

Carbon reduction reaction II&I  . . . . ..j
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Kortschak (1954) wunq5s;7q C4  - dicarboxylic acid ?u'l&au~~&~ttau

Daniel Arnon (1954) wu& Light reaction ttsr Dark reaction mvnlT

C3 rnsl3ktav  t3u~n,n9udttun  t 34 lo RQU

Arnon (1967) l&%u7ut<ou  photosystem 2 s-uue(tAn~~'u?uuu?un7s~'utnJ7=~

ttm

Hatch and Slack (1966) \&I%u~u  C4 - dicarboxylic acid pathway

Lactch (1968-69)  n%u~o~nsua~~uo;iuart%~nu~~bundle sheath ttar mesophyll

Rouhani (1973) ~&%UVJ pathway lu?Iu CAM

3. Photosynthetic Pigments

~~'jtir?pl~~niT~~bflTi=nruau~=IJ  pigments dlwiiu 1 ~&axdlrn  dutt&

oontiju  ~1 ti-~rrnnM&o (1) Chlorophylls (2) carotenoids ttaz (3)

phycobilins Pigment elijn?711tii'u?~~8\1rrun?-j~~t~nsl=n'ttau  (photosynthetic

pigments) &"-\fl&t'l&tn'Jsrt  nn Chlorophyll a"-\nTu%n b ~Is~rnnt~t~-&u

~unls~~tflni7~ttBOniO;E)U sluazr%unuoq  pigments &iiuu~zrnnBKoiT

3.1 Chlorophyll

(1) Chlorophyll-a (2) Chlorophyll-b
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(3) Chlorophyll-c (4) Chlorophyll-d

(5) Chlorophyll-e (6) Bacteria chlorophyll-a

(7) Bacteria chlorophyll-b (8) Bacteria chlorophyll-c

(9) Bacteria chlorophyll-d (10) Chlorobium chlorophyll

naa75Wai;~rm’a~~mBqrualr~rtnnn’~u~u  rta-a7u75nwu?u~uij~~~~~~u~~

(fpwluMd  1)

L.------

&UUUL~%J porphyrin ring rla&&u~?h~

phytol chain
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sd 3 ttBm\J absorption spectra onuFlafIT5Wa~-lo,  tmoT5w&-Bt,a~

rlJm1t1m-l5%4
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a7nsw~tTiu-d  iiTf~-ruahu

TuLarlaPla;olTuPlanT-r~a~-ro

ti>znou&u  porphyrin ring

(4 pyrrole rings) uaz

phytol chain wmkwmmaa-

13Raxi-~oel  pyrroke  ring d 2

(n-&ucliun&~  3) ri  aldehyde

group unu methyl group

man7~Wa~~a=a7u'Lubra~;~=pn

480 m, 640 nm rra:650nm(&rm~%n&  Chl bqSO,  Chl b640  tLa::  Chl b650
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1 Chlorophyll-a 430, b62 in ether.
435, between 670 and
700 in cells

all photosynthetic or-
ganism except bacteria

2 Chiorophyll-b

3 Chlorophyll-c

4 Chlorophyll-d

5 Chlorophyll-e

6 bacterio-
chlorophyll-a

7 bacterio-
chlorophyll-b

8 bacterio-
chlorophyll-c

9 bacterio-
chlorophyll-d

10 Chlorobium
chlorophyll

430, 664 in ether
480, b40 in cells

425, 625 in solvent
645 in cells

497, 688 in ether

415, 654 in methanol

358, 391, 577, 773 in
ether

?

?

?

650, b60

all higher plants, green
algae

brown algae diatom

red algae

Xanthophyta

photosynthetic bacteria
red algae

?

Nobel 1970
Geulach, 1970

Kumar 6 Singh, 1976

Geulach, 1970
Malik & Srivastava, 1979

Geulach, 1970
Kumar b Singh, 1976

Kumar & Singh, 1976

Kumar & Singh, 1976
Malik & Srivastava, 1979

photosynthetic bacteria Malik & Srivastava, 1979

photosynthetic bacteria Malik & Srivastava, 1979

Chlorobium sp. Nobel; 1970
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(7) Chlorobim  chlorophyll rihaol5Wa&huSurwdi  ~%A-



geranyl-

geranyl-PP

jAj  *LtanvS~so~sl~T~tapa~o~  geranyl-geranyl pyrophosphate

@I ttam~nisa;iuraTnffu?ln  geranyl-geranyl pyrophosphate
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H O

Carotenes xan:hsphylk.
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pyrpphosphate 2 h.~ tapru~&@in?h~  Tnondn7~Tutaga~uao\ra;7u  double

bond %~;um'~  t dou  t hh t qa t&Ku geranyl-geranyl pyrophosphate

rttk~lu  tm-mJszmu&L: isoprene 4 Sutaqs  Isoprene Zk&n~  5 0:rna~

thjua&h~nouua~“u  double bond 2 d du  t%utduQnswub

5 = C(CHJ) -cH=cH 2

SLd  10  ua”ul”~ua;lulo-hlnfu

vm&95hsa&u  ring &uef~wrmmT~tar]a  lycopene 1 vr% 2

?uns=Jjur~a?-ittRSsftumrSmdu  7 tZ;u f+carotene,7-carotene uiJz  0c -carotene

\Q&  9A)
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pigments Relative amount
0 of total

lutein 4 0

violaxanthin 3 4

neoxanthin 1 9

cryptoxanthin

zeaxanthin

4

2



4QQ 450 ml
Wavelength. nm
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H O O F $OOH HOOC COOH

YH,
CH2  7”:

TH2

H tl H

Phycoer)throhllin Phycocyannhllin

JL~ 12 ~arnvTrns\ra;1\17utarlauou  phycoerythrobilin phycocyanobilin

pJFi 13 ttam absorption spectra w~uJIdin~oofsSu

rta~ldinl7snfu


