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1. Photosynthesis :

H,0 CO,
2

H,04CO, —___, CH,0+0,

Prieitleys Airst APherie gxperiment
= 1971

2. Suttpr
% 1771, J.Priestley. England, discovered that l

plant can purify air, which can sustain the

burning of a candle or the survival of a little
mouse.
Gmolusions;

Camaller and paves produte Tnjured ok |

Plawfs can jmprove ‘injures’air.

3.

<1779, J.Ingenhouse, The Netherland, demonstrated that

» the plant in Priestley’s experiment is dependent on light
and its green part.

+1780-1789, A.Lavoisier, French, discovered the law of

. mass conservation.

+ 1782, J.Senebier, Swiss, pointed out that CO,
participated in photosynthesis

+ 1804, De Saussure, Genevese, suggested H,O took part
in photosynthesis.




<1842, R.Mayer, Germany, discovered the law of energy
conservation and transformation, pointed out solar
energy was stored in organic matter.

<1930, C. Van Niel, USA, proposed photosynthesis was
based on oxidation-reduction reactions and that the
primary reaction is a photolysis of water followed by
oxygen release.

%1932. R.Emerson, W.Arnon, USA, concluded several
hundred chls cooperate in photosynthesis

+1939. R.Hill, UK, Hill reaction.

%1954, M.Calvin, USA, Calvin cycle(Nobel Prize in
1961)

<1954, D.Arnon, USA, discovered photophosphorylation
+1960-1961, PS and PS  cooperate in plants.

%1965, R.B.Woodward, USA, the synthesis of
chlorophyll and other organic compounds. (Nobel Prize

%1984 J.Deisenhofer, R.Huber, H.Michel, The Federal
Republic of Germany, solve the structure of a
photosynthetic reaction center from a bacterium.
(Nobel Prize)

1992, R. A. Marcus, USA, electron transfer in a
chemical system. (Nobel Prize)

<1997, P.Boyer(US),J.Walker(UK), binding change
mechanism of ATP synthesis. (Nobel Prize)

4,
5 C: 2x=10%"
40% plankton
- 3> 10%
C0,-0,
co, O,

Ancient Atmosphere:
H,O + N, +NH; + CO, + CO + CH, + H, + H,S

Photosynthesis
- the most important chemical reaction on earth

—J. DEISENHOFER
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Nature of Light

(1) Light is transverse, Electromagnetic Spectrum

kS

(2) Light is Also a Particle
Which We Call a Photon( )

Each photon contain an amount of energy which we call
quantum( ).

Quantum energy is frequency related.
g=hv=hc/A
E=hv
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(B) Other photosynthetic pigments

UV Violet Blue  Green Yellow Orange Red IR
L] L]

i

Visible solar spectrum

-

“arotenoids

Phycoerythrin
-
~

Absorption

—— Phycocyanin

400 500 600 700 800
Wavelength (nm)




400~500nm

420~600nm
500~650nm

Wavelength Pigment

EME

chl

chl

in nm

400
All visible e The ove_rall
wavelengths - -  perception of
(perceived “transmitted
as white) o — wavelengths

= is green
LT ——
(WP Armarang 2061

Left: A transparent-green chlorophyll solution of ground up spinach
leaves and acetone. Right: Beam of light directed at the chlorophyll
solution producing a reddish glow called fluorescence.
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@ The Nobel Prize in Chemistry 1965

"for his outstanding achievements in the art of

organic synthesis"

USA

Harvard University
Cambridge, MA,
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1960 Woodward 1965 Nobel
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