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for robust usage. Kew et al. https://doi.org/10.5194/egusphere-2022-1105
General comments
The authors present a theoretical review of factors affecting the relationship between
absolute quantity of a compound vs. analytical response as measured by high resolution
mass spectrometry, as well as an experiment showing the differences in response factor
for standard compounds in (negative ion) ESI-MS when measured in different matrices.
They then discuss the ramifications of the fact that equal quantities of different
compounds in a sample can produce different mass peak intensities or that the same
quantity of compound may have a variable response in different samples depending on
matrix, for the treatment of HRMS data from DOM analysis with statistical approaches
designed for population ecology. As my expertise is mostly in the area of MS I will focus
most of my comments on those sections.
The theoretical factors governing the response and identification of compounds in MS
analysis, that the authors describe, are well known. Within the LC/MS community it is well
known that one should not compare apples with pears, and that even comparing apples
may be tricky as quantitation is difficult and often semi-quantitative. Not understanding
the confounding factors can lead to over-interpretation of lc/ms data. Whether this
message is something that needs to (still) be learned within the DOM community is
unclear to me. I hope a reviewer from that community has more to say about that. The
experiments with a set of standard compounds measured in different matrices is a nice
illustration of the effect of ion suppression by matrix but is probably not necessary for the
message of the manuscript as it is mostly a text book experiment with accordingly
predictable outcome. The more novel part of this manuscript lies in the discussion on how
these quantitative errors and uncertainties might influence the data treatment and
outcomes. However, as I indicate in the comments below, I don’t think that the in silico
data set was generated with sound choices. Below I list several specific comments and
questions to be addressed. In general my recommendation is to shorten and simplify the
descriptions of the factors governing quantitative response in (LC)MS, and focus the
manuscript on the consequences for data treatment. A welcome additions would be a
discussion on how to remedy the problems. As this probably entails more than major
revisions, I recommend rejection at this time.
Specific comments
The second paragraph (lines 49 to 55) can be shortened and incorporated in the third
paragraph, specifically in between line 67 and 68.



Line 75 to 76: peak intensity actually is proportional to differences in concentration for a
certain compound, if the conditions are kept the same, otherwise no-one would be able to
produce a standard curve. However the response factor (response per amount) may differ
from compound to compound and for a compound depending on matrix and other factors.
This should be rephrased.
Line 96 to 99: move this section to the end of this section 2.3 as this is a concluding
remark.
Line 101 to 112: Formation of (mixed) dimers and trimers should also be mentioned, as
well as in-source fragmentation. There are several nice reviews on ion suppression , it
would be good to reference a few here. The influence of the choice of ionization mode ( +
vs - ionization; APCI vs ESI) should also be discussed. Also, a discussion on the use or
(mis) use of internal standards would be a nice addition to this discussion
Line 114 to 122: the issue described here is in fact not an ionization bias, but the inability
to separate isobaric species. It simply describes the fact that when analyzing a complex
(DOM) sample, any peak in any MS1 spectrum can in fact consist of the signal of multiple
compounds with identical m/z (within the mass accuracy specifications) and is therefore a
cumulative response of those compounds. This would still be the case even if the
ionization of each compound was perfect at 100% efficiency.
Section 2.3 The effect of dilution of any compound by abundant matrix should be
discussed: in trapping instruments the fill rate of the trap (or ion target) is often a
programmable parameter. If a compound, present
at a given quantity is the most abundant compound there, than the trap is mostly filled
with that compound. If
the compound is present in the same quantity but with together with a lot of matrix ions,
the matrix ions will
take up part or most of the available space in the trap, effectively ‘diluting” the compound
and thereby to
underestimation of its actual quantity. Maybe a better title for this section would be “ion
transmission and
collection”
Lines 172 to 251: Section 3, in my opinion, can be removed in its entirety. These are
predictable text book
experiments and whatever extra information is discussed can be incorporated in section 2.
Line 331 to 354: generation of in silico data set. I find the use of errors well above 1 (like
1.5) debatable.
Although ion enhancement does happen it is very rare and seldom that pronounced. Even
in fig 4, the increase
shown in panel C from 0 to 2 ppm matrix added, is attributed to the addition of
endogenous compounds from
the matrix. So is this realistic? What would happen if you make the error non-gaussian?
Line 375: Again a comment about the choices underlying the in silico data set: Ionization
efficiencies do not
randomly vary for a compound across samples. In general, more complex samples with
more matrix will have
less ionization efficiency for all compounds in that sample. The deviations are not truly
random.
Lines 385-408: as wordy as some of the other section are, as quickly the authors go
through the consequences
for the application of the statistical models. Some parts were truly unreadable to me as a
person not involved
in statistics and models. The concept of mean trait values and figure 11 are hardly
introduced and poorly
explained.
Line 483 – 489; After reading the entire manuscript the conclusion that the ecological
metrics actually perform
quite well, came as a bit of surprise to me. The tone of the manuscript as a whole is quite



negative towards
these concepts.
Fig 4: What does relative intensity mean here? Relative to what? As no bar is ever
reaching 100%, is the
response of the compound with no matrix or SRFA added 100%? Please clarify. Which of
the differences
between bars is statistically significant? However, I recommend to remove this figure
along with section 3.
Fig. 8. Panel A, B and D are data clouds, which seems a logical outcome of the way errors
are assigned in the in
silico data set. But why the convergence to 0 for the true to observed difference in panel
C? I do not see the
strong resemblance between panel A and C described in line 383 of the text.
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