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Photosynthesis. ’M, CelVin‘

Basically photosynthe81s is the process by Wthh green plants
- are capable of converting electromagnetic radiation or energy 1nto o
Ichemioal energy. In its 31mplest form the reactlon may be expressed

;&s follows;

The forward directlon of this reaction is limited to plants, but the
: _reverse, known as respixation is accomplished in both plants end animals,:,;)
- The photosynthesis reaction has been subdivided Jnto two distinct-g*;
'3 ly xecognized procesees, " The first is a primary conver51on associated "'*
.‘with the HgO molecule itself, 1t being split by the radiation energy into‘;w
.reducing Power and. Ozo The probable course of the raction is as f0110W5° }f
R MY, m o] e
, ,' Hzoz“—"*ﬂzo »f“ 02
- The second is the action of the reducing powerg or [Hj . on COgto effect

_in some way the formation of carbohydrate5°' sugars, fatss etco; It is‘j{;i

7 .;with this latter aspect of the problem that exoerimentation is being oon-;w

‘ ducted at the present timea. Since it 18 thought that the process should
‘be. one of a build up of more complex molecules by '8, sy tematlc adding ot
ethe carbon atoms, it was logical to employ C 4 in various tracer techniquee

"i_to detenmine just how far the carbon atom hes progressedowi,_v,, ‘
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Th@ré i 515@ a nfmdg héwevar, Lor a detezmlnution on. a quan+ita~»k
ﬁiivé b§§L§ of each ut tha aloms: in the compounds in the above syotem. '
fhis is being jbtémntud for the first Limﬂ at: prqsent on: a purely theoxet« ’

| ?fi@al basiu utth bhe ‘aid of the dxfferantial dﬂ&]Y&GP m¢ch1ne at- the Radia»‘s

i  :£i@ﬁ Laboratonye ‘The approach Lo the problem is first nade by sketchlng a-
-prapﬂﬁ@d "ﬁpple" ﬁarbon evcla tor tho qyetem as shown in Fige 2 and then -
:fﬁgbbiug up differen&xal rate equations for eauh C atom involved in the

“@yﬁle,,él;in»thiﬁ sase, thus: -

(g,gf,.’l:)
Y di A

'§§A! (0 - Xp) .
a . A S

Foo- v,Fx.A I oh‘

S

i
e

‘wh@va t is the time in ssconds, X 1s the apacifie activity«inrterms of "

. lhab added ae 603 1. F is the mansured total rate of hdorpofaéion»offthe;c}'

‘1a!bm% in mﬂlﬁﬁfs@c and A iu the uomputed totaJ numbex oi moleﬁ in the B
reservolr of compound A, or B, ehcn (for compound; thab saburate) ;
7 Pr@liminary reéul@s appear to agrpe very we1l between the experiw 1
Eental and the theoretical: as 1or inatanc39 3 seconds from theory forbg?f  €
: 8? pﬁrﬁﬁn! of astivity in thﬂ o;rbuxyl of giyrexic acid as againsb b seccnds
fr@m &xperlmenhr and ? soconds for 49 pvrceni of. activ1ty xn the’ carbcxyl .ﬁ
gFoup 48 agiinnt 15 sacondy, lhe’nﬁxt step will be to change fhﬂ-ﬁnnditions; 

i i@p@agd on thoe ‘ybl“ and thus Sﬁﬁ how Lhe dletxlbuttou of aﬂth&tf 5~ seneiu,’

tivu to bhe xéﬁpnctivo cyulo condi!ion changcso :

A spucia] raporb UGRL 1861, on this sama subject 53 in the pr?‘ess

ef be;ug issuedn




The experiment is easy to Bep up ln +heory but quite difficult

to performe It appears that even fhe aimpTeqt organisms involve the most

omplex proceqses and compoundsa Tho plan 3chematlcally is shown as followss

;l," . H"GreeniPlénﬁ' o7
A-B~C<D - sugarsg| -

I

dwhere A B C and D are’ the varlous compoundq evolved in the course of‘,

o photosynthe51so’ The four 1ngoing and outgoing quantlties are carefully

rmeasured Then at sultable flme intervals after radlation exposure ‘the =
: plantdié killed and 1ts extracts are analyzpd for individual compounds by -
"chromatography The GU* labelled compound» are located on the fi]ter paper:f
'by photographicrfilmsg the relative act*vitieﬁ arp determlned by counters
l‘*rand the identity is detprmlned by chemjodl dnalyots afte‘ outting out the
if radioactlve Spots on the filter papPFu ' : B »
' When ‘the planfs are kjnmi at +he rr- *~'ﬁqt ‘r}o:sq:it;ié "tt'm:é(' &fér{ralsv- o
‘f7§f cxposure an analyst% of the plantgs extraot°‘ahows phosphoglyceric acid ;
: to be the first ancppfor of th adnnrhence one of the Llrst compounds to f -
; be formed by photosynthesjq At Iongcf bLmF lncarvalq and at varlous con-‘d,'

;l’ditions of radlar.on axposure and of 002 conoenfratlons the progr6351ve

o build up of other compounds is dlSCOVPrPd for'vmich pPOdULtlon ourves can

f;be drawn in relat1on to txme. One uhen 1% ab¥= to 3/r1v9 dt a formulatnon R

';":"of a more or less complete cycle of oompound: shovﬂng the acceptance and ’

}regeneratlon of the 0&rbon witth o cioaed syv&omn One such qvctem is

'xféshown in Fig, g where a qual)tatlve analybie hac oeca determined.
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7.' f;1Tho>Denver Heetin o Sf_col‘ate R : J ‘
| ¥ s. Colgate attehded the 1952 Denver Meetins of the ‘-m"“a“
'~ia;uphysical Society held June 30 July 1-3 at Denver, C°1°’ad°- Th°

htfﬂfgﬁ_a‘ous boplcs and points of 1nterest briefly discusaed by him will be’ir

’*47;f°und 1n the Physical Review, as abstracts or tho papers presented by

‘fbrthe apoakors.'
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