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AN ISOTOPL LFFECT IN FROTOSYNTHESIS

by
John W, Weigl and M, Calvin

Radiation Laboratory and Department of
Chemistry, University*of California,
Berkeley, California.

23 November 1948

;n the course of'some kinetic studies on protosyntkesis of barley seed-
lings, it has been found that piants utilize 01202 faster than 01402 . The plants
were placed in a closed system containing an iffra-red absorption-cell fof the
analysis of total CO2 and an ionization chamber for the determination of 01402
in the gas phase, both instruments recording continuously,

© Carbon dioxide, containing about 2% 01402, was introduced in the dark.
and the specific aétivity at this point taken as unity. After a short dark
period, the lights were turned on and photosynthesis was allowed to take place,

Figure 1 shows the result of a typical experiment.

* This paper is based on work performed under Contract No, W-7405-Eng-48 wiﬁh
the Atomic Lknergy Commission in connection with thke Radiation Laboratory,
University of California, Berkeley, California,
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During the initial dark period the specific activity fell because of
dilution by inactive respired 002. However, as photosynthesis proceeded, the
specific activity of the residual CO, rose until, when only 1/6 of it remeined,
the specific activity reached a peek some 20% higher than it had been at the start
of photosynthesis. At this point the steady respirsastory dilution beceme en appre-
ciable fraction of the total remaining 002, and the specific activity dropped.
rapidly. |

Two other possible explanations of the rise in specific activity were:

1) a difference in the response times between the instruments of
the order of a minute or two.
2) the conversion of the 002 into some other volatile compound.

Indevendent determinations of the responsetime to changes in the system revealed
no sppreciable time lags. The interpretation as an isotope effect was confirmed
by removing ssamples of CO, during the course of a run and determining its specific
activity by counting as BaCOS, reconverting to COz, and measuring in a separate
ionization chember,

A similar selectivity favoring 01202 over Clsoz'has been observed by
Nier (1) end Urey (2) in steady state systems, in which the net effect is con-
siderably smaller than that reported here,

The authors wish to acknowledge the valuable aid of Mr. Paul M.

Warrington in these experiments.

(1) Ae O. Nier and E. A. Gulbrensen, J. Am. Chem. Soc., 61, 697 (1939);
Be F. Murphey end A. O. Nier, Phys. Rev., 59, 771 (1941).

(2) H. C. Urey, Science, 108, 489 (1948),

To be published in the Journal of Chemical Physics.



IN MM.

PARTIAL PRESSURE

20

15

10

5
TOTAL CO, —
RADIOACTIVITY w— e
SPECGIFIC ACTIVITY! e e o

0] | | L |

0 10 20 30 40

TIME, MIN.

1.25

.25

SPECIFIC ACTIVITY





