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This is indeed a very interesting article providing new insights in the origin of polar or-
ganic compounds in rainwater, i.e. an atmospheric origin. The fact that organosulfates
and nitrooxy organosulfates with the same MWs as those found in ambient fine aerosol
are detected in rainwater can be considered as strong supporting evidence. The title
starting with "Oligomers,...." is however unfortunate and in my opinion misleading since
the evidence for the presence of "oligomers" is only based on elemental composition
data of deprotonated molecules [M-H]- detected in (-)ESI-MS and therefore insufficient
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to conclude that true "oligomers" related to methylglyoxal cloud processing are present.
In this respect, it should be noted that LC/MS analysis data of ambient fine aerosol
from different laboratories in the USA and Europe does not support the presence of
"oligomers". Instead it reveals the presence of polar oxygenated organic compounds,
some of which are first- and higher-generation products of monoterpenes as well as
oxidation products of primary plant material containing unsaturated fatty acid moieties
and plant leaf volatiles.

Specific comments:

Characterization of oligomers - Table 3: The CHO compounds were tentatively identi-
fied on the basis of the accurate mass data obtained for the deprotonated molecules.
The attribution of some of these ions to small organic acids (glyoxylic, glycolic, etc...)
appears quite reasonable since these acids have also been identified in ambient fine
aerosol using different analytical approaches (GC/MS, ion chromatography). How-
ever, the attribution of some of the CHO compounds to oligomers resulting from the
cloud processing of methylglyoxal is inconclusive and an issue of concern. Com-
pounds that appear to be totally overlooked in Table 3 are oxidation products result-
ing from alpha-pinene. My eyes fell on the m/z 203 compound (C8H11O6), which
most likely corresponds to the stable end-oxidation product of alpha-pinene (3-methyl-
1,2,3-butanetricarboxylic acid) that is present at high concentrations in fine aerosol
from forested sites (ref.: Szmigielski et al., GRL 2007). The same comment can
be made about the m/z 147 compound. Two isomeric m/z 147 compounds with the
same elemental composition (C4H7O5) have been characterized at high concentra-
tions in ambient fine aerosol as 2- and 3-hydroxyglutaric acid (ref.: Claeys et al., ES&T
2007). Of these, 3-hydroxyglutaric acid is an oxidation product of alpha-pinene, while
2-hydroxyglutaric acid likely results from the photooxidation of unsaturated fatty acid
moieties present in primary plant material.

Characterization of organosulfates and nitrooxy organosulfates - Table 4: In Table 4
it was interesting to see that many of the organosulfates and nitrooxy organosulfates
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reported in the recent articles by Surratt et al. 2007, 2008, Iinuma et al. 2007 and
Gómez-González et al. 2008 were listed. In addition to the listed VOC precursors it
should be pointed out that also sulfated oxidation products of unsaturated fatty acids
have recently been structurally characterized in ambient fine aerosol and therefore are
likely present in rainwater. For example, m/z 213 compounds with the same elemental
composition (C5H9O7S) have been structurally elucidated as the sulfate derivatives
of 2,3-dihydroxypentanoic acid, which in turn may result from the photooxidation of
3-hexenal, a plant leaf volatile (ref.: Gómez-González et al., JMS 2008). As already
pointed out by anonymous reviewer #1 a word of caution is necessary with regard
to the identification of organosulfates and nitrooxy organosulfates using direct (without
chromatographic separation) MS since multiple positional isomers exist for compounds
with the same MW and [M-H]- ion elemental composition.

Characterization of organosulfonates: A word of caution is necessary with respect to
the detection of sulfonates. It is our experience in the laboratory with marine aerosol
samples that sulfonates (i.e. anionic detergents) could also be detected in blank sam-
ples. Therefore, as already suggested by anonymous reviewer #1, it should be verified
that these compounds are not present in blank samples. It is very hard in my opinion
to explain the atmospheric origin of organosulfonates.

Figure 4: in the x-axis "(Da)" should be deleted since MW has no dimensions.
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