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The goal of this study was to examine the structure of chorlophyllins in aqueous solution.  Chlorophyllins 

are heme type compounds that are very soluble in water (Figure 1) and the results will help in the 

understanding of the processes which occur in photosythesis. 

 

Figure 1.  Some biologically important hemes. This study was centered around chlorophyllin due to its high 

solubility and its similar structure to heme and chlorophyll. 

Neutron Diffraction and Isotopic Substitution (NDIS) experiments were carried out on solutions of 

chlorophyllin near its solubility limit (0.15 molal, ~10 % by mass), and at half this concentration 

(0.075molal).  Solutions were prepared with an identical ratio of solute to water using H2O, HDO and D2O, 

and total raw neutron scattering data were acquired on these solutions.  The experimental data were 

corrected for multiple scattering and absorbtion corrections and were normalized with reference to a standard 

vanadium rod in order to obtain corrected total neutron structure factors F(Q) for each solution.  The 

functions SHH(Q), SHY(Q) and SYY(Q) were calculated from linear combinations of the F(Q)s. (where Y is 

any atom in the system that is not the substituted hydrogen nucleus).  The functions SHY(Q) and SYY(Q) can 

be written as follows: 
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Examination of the data show that indeed there are significant differences in the hydration of chlorophyllin 

across this concentration range.  The differences are most easily seen in the function SHH(Q) (Figure 2), and  

as expected the differences appear small, due to the relatively low atomic concentration of the solute.  The 

ability to measure accurately such small differences is crucial in the success of experiments such as this one.  

This accuracy is only possible with extremely stable diffractometers such as D4C. 

 

Figure 2.  The SHH(Q) as determined for 0.075m (purple) and 0.15m chlorophyllin (blue).  Due to the slightly 

different atomic concentration of hydrogen in these simulations these functions are equal to 224 SHH(Q) and 

210 SHH(Q) for the 0.075 and 0.15 molal solutions respectively.  Shown in red is the direct difference 

between these two functions (scaled by a factor of 10).  The directly measured signal in this data is related to 

the different ordering of these large aromatic molecules in aqueous solution. 

The experimental data have been fully processed, and we are currently conducting molecular dynamics 

simulations to better interpret the experimentally observed signals in these complex biological 

 systems. 

 

 


