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OCCURRENCE OF AN UNKNOWN RADIOACTIVE SUBSTANCE AFTER 

SHO~·TIME PHOTOSYNTHESIS IN c14o2•1 
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This distribution of c14 :l.n the various intermediates after short•time ( 5 to 10 

aec.) photosynthesis 1n a14o2·vae studied 1n the usual manner (Calvin and Masain1, 

1952). 

In a series ot elq)eriments KCN vas added to final concentrations ot m/10 to 

m/100 to the algae after 10 sec. ot normal. photosynthesis 1n c14o2 • Then the cells 

were extracted by a large amount of alcohol after an e.dd1 tional 10 to 30 sec. The 

strong inhibitory effect of cyanide on photosynthesis is well known. ~ in ex• 

ceptional cases (Gaf'tron, 1937) ia respiration more sensitive than photosynthesis. 

Prelimjnary elf;pertments bad abovn that high KCN concentrations atop the uptake of 
14 

C02 1mmed1ateq. When, for example, HC o3 and KCN (m/50) are $dd.ed simultaneous:cy 

1n the Ugbt there 1a a fixation corresponding to a normal fixation of only 0.1 to 

o.a sec.. On the contrary, light-phosphorylation is not inhibited b;y h1gb c;yan1d.e 

concentrations in the first few minutes (Kandler, 1955). Accordingl.y, it was to 

be expected that a shift of the distribution of activit;y might take place e.:rter 

the addition of KCN 1n continuing light and intermediates normal.ly present only 

in low concentrations might pile up. 

Table I represents the results of a typical ex,per1ment. After 10 sec. of 

1. The work described in this paper was sponsored by the U.s. Atomic Energy 

Commission. 

2. Rockefeller Fellow from Bot. Inst. , Uni verai ty of Munich. 
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TABLE I 

l'{o suspension in m/300 KH2Po4• 5 ml. suspension per eXperiment. Light intensity 

9000 foot candles, temperature rfc. After 1 min. pre-illumination in N
2

, 100 ~a 
Ne.Hc14o

3 
(0.30 !!) injected. Alcohol cone. for extraction: &1/o. 

14 Column 1s 

Column 2s 

After 10 sec. PS 1n C o2 normal alcohol killing. 

After 10 sec. PS in c14o2 add m/80 KCN and further 
10 sec. light before alcohol killing. 

Column 3i After 10 sec. PS in c14
o2 add m/8o KCN and further 

10 sea. dark before alconol killing. 

(ell numbers in ~ of total fixation) 

1 2 3 

Total Fixation 300000 360ooo 320000 
Insoluble 3·~ 8.5~ 6.4~ 

PGA 46 .1.2.6 41.0 
Phosphoglycolic + phosphoenolpyruvate 2.0 2.2 3·5 
Diphosphate U.5 aa.o J.a.o 
Hexos~ + Heptose monophosphate 25.0 29.0 20.0 
Pentoae monophosphate 2.6 .1.7 ~ 1.6 
Triose monophoophate 4.5 1.8 
UDPG o.6 1.6 o., 
Malle acid 3·0 9.2 9·5 
Aspurtio acid 1.2 ,.o 3·5 
Alanine 0.4 2.4 1.6 
Organic acids + amino acids o.s 1.0 2.0 

SUHMARY 

PGA 46 12.6 41.0 
suear 47.7 53.1 34.5 
I + II 17.5 6.0 
Acids 1.0 17.8 20.1 

'f., a! DIPHOSPHATE 

Glyceric 10 -- 6 
I+ II -- 62.3 50.0 
Pentoae 71.0 32·0 37.0 
Fructose + Heptose + Glucose 19.0 5-3 7.4 
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. 14 
normal. photosynthesis in C 02 fixatiou was stopped by m/50 KCN. Ten sec. after 

the addition of KCN1 the suspension was extracted by 8C1/o alcohol. During this 

period of time illumtnation vas either continued (column 2) or stopped (column 3). 

'When the light vas turned off at the KCN addition, there VaJJ only a alight difference 

as com:pared to the control, the organic acids being increased strongly, however .. 

With continuing light PGA decreased drastical.ly, whereas the sugar phosphates 1 

especia.lly the diphosphate, rose. After the diphosphate area was dephosphory-

lated and re•chromatogre.phed1 two nev spots appeared. Fig. 1 shows the positions 

ot the new spots in relation to the know COIJI.POunde. Very frequently spot I 

has diffuse contours and. streaks :l.n the butanol direction qp to the level ot 

spot n. In experiments w1 th different condi tiona qp to 5~ (after 10 sea, of 

photosynthesis add m/ 30 KeN 1 after further 10 sea. light alcohol extraction) of 

the total aat1 vi ty has been found to be 1n the tvo new spots. 

!renta.ti ve characterization of the un.known substances 1 By heating in 1~ 

acetic acid substance I 1a transformed in substance IIJ turthermore, substance 

II apll ts into I and II when heated 1n al kal t. The reconversion o:f' I to n is 

presumably due to the acid condition of the chromatography o In paper electro .. 

phoresia at pH 5.6, spot II behaves as a neutral substance, I partly as neutral 

. a.nd partly like a monobasic acid. At pH 9·9 both substances migrate like mono• 

basic acids. One~~ thel'efore, assume that we are dealing with an acid-lactone 

conversion. When material from a 10 sea. experiment is heated in a silver oxide 

suspension there 11 a loss in activity of about 4~ within the first 10 min. In 

the following hours the activity decreases gradual.ly. ~this it BiPPeara that 

the most recently added C·atom is in the most oxidation susceptible portion. The 

folloving gradual drop of activity would indicate that the other C·atoms are 

already partly oxidized. An attempt to demonstrate carbonyl groups by heating 
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(at 120°C1 tor 1 1/2 bra.) in a saturated HC1 solution of 21 4-d.initrophenylhydra• 

zine gave only compound II on the chromatogram. When heated in 2n HC1 or 0.4 n 

NaOH at 120°0 tor 1 1/2 hours there 1s neither a loss 1n activity nor a change 

in bebnvior on the chromatogram. 

It is veey likely that the new COJlWOund 1o vocy closely related to the t1rst 

product ot co2 t1xat1on. 

-···-···-

Calvin, M. and Massin:L, f. 1 Experentia VII, 445 (1952)" 

Oattron, B., Biocbem. z. ~, 241 (1937). 

Kandler 1 0 .. 1 lfaturwissenascba.f'tern ~ 390 ( 1955). 
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Fig. la. Two dimensional chromatogram of the phosphatased 
total-phosphate area from experiment 1, Table I. The 
outlined glucose area was defined by added carrier 
glucose on the paper. 
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Fig . lb. The two dimensional chromatogram of the phosphatased 
total-phosphate area from experiment ?, Table I. The 
outlined glucose area was defined by added carrier 
glucose on the paper. 
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This report was prepared as an account of Government 
sponsored work. Neither the United States, nor the Com
m1ss1on, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, express 
or implied, with respect to the accuracy, com
pleteness, or usefulness of the information 
contained in this report, or that the use of 
any information, apparatus, method, or process 
disclosed in this report may not infringe pri
vately owned rights; or 

B. Assumes any liabilities with respect to the use 
of, or for damages resulting from the use of any 
information, apparatus, method, or process dis

---------------clo-s-ed-i-n-thi-s-rep-0-r-t-.-------------------

As used in the above, "person act1ng on behalf of the 
Commission" includes any employee or contractor of the 
Commission to the extent that ~uch employee or contractor 
prepares, handles or distributes, or provides access to, any 
information pursuant to his employment or contract with the 
Commission. 
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