
CONDITION OF CHLOROPHYLL IN THE LEAF'
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Extensive study of the microscopic structure of chloroplasts has been
carried out by many workers. While this has given us considerable informa-
tion about the probable nature of the condition of the chlorophyll pigments
in the chloroplast there is still much to be explained.

The present experiments were undertaken for the purpose of investigating
the physical and chemical state of the chlorophylls in the leaf.

Trifolium repens leaves were ground with sand, extracted with buffer
solution, filtered, and centrifuged so that only the colloidal material was re-
tained as the triturate. Using this triturate it is easy to recognize when the
chlorophylls are losing the magnesium from the molecule: first, by the propor-
tional increase of the intensity of the 534 mp absorption band (ether as sol-
vent) as compared with the other bands; and later, by the shift of the 662 mp
band toward the red end and appearance of a typical pheophytin spectrum.

Figure 12 shows the effect of adding 0.15 gm. of a crude trypsin (Eimer
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and Amend B 54) to 75 ml. of triturate and letting stand for 12 hours at 250
C. After the trypsin acted, the triturate was exrtracted with acetone and the
chlorophylls transferred to ether by means of water. It is clear that the in-
tensity of the 534 m,u banld is proportionately greater with the use of trypsin.

1'From the C. F. KETTERING Foundation for the Study of Chlorophyll and Photo-
synthesis.

2 The curves for figures 1 and 2 were made by Dr. V. M. ALBERS (ALBERS, V. M.
A recording photoelectric spectroradiometer. Jour, Opt. Soc. Am. 28: 121-123. 1938.).
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The use of 0.0375 gm. alnd 0.075 gm. of trypsini clearly indicated that the
degree of intensity of the 534 mp absorption band was dependent upon the
ainouiit of trypsin added if the time, temperature, pH, and the amount of the
triturate remained constant.

Figure 2 shows the same experiment except that carbon dioxide was
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since that would naturally form pheophytin if kept too far on the acid side
of neutrality for a period of time such as twelve hours at 250 C. It must also
be clearly understood that no pheophytin formation has been observed when
the triturate is definitely alkaline.

One might propose several explanations for these reactions. It appears
that the action of trypsin on the substrate, to which the chlorophylls must
be closely bound by adsorption or chemical combination, is acted on by
trypsin, and the hydrogen-ion concentration of some allied substance is so
altered that pheophytin begins to form; yet no lower pH is recorded. The
most obvious substrate to be thought of is a protein. If this is true it may
be a good assumption to consider the chlorophyll pigments as being bound to
their substrate through a Mg-protein linkage. There is, however, another
assumption which is being tested: will the trypsin not hasten the release of
Mg from pure colloidal chlorophyll by acting directly on the magnesium-
nitrogen linkages in the chlorophyll molecule? If this were true, then the
assumption of a linkage between chlorophyll and a substrate native protein
would not be so obvious.
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