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Response to comments of Reviewer 1:

Page 2, Line 59. How stable is the oxirane ring? It is a three-member ring and it is expected to be high-strained. Are there any other examples in literature for stabilizing ME through epoxidation?
Epoxidation reaction of ME is not new in the literature. Various mineral acids, homogeneous and heterogeneous acid catalysts (Ind. Eng. Chem. Res. 2009 48, 3268–3270), enzymes have been employed so far for carrying out the epoxidation reaction of the unsaturated oils. Generally, for epoxidation, in-situ peracetic acid (PAA), generated using mineral acid and H2O2 has been used. However, the presence of the mineral acid leads to the ring opening reaction also (JAOCS 1989 66 (5), 698-700). To overcome this issue in-situ performic acid has been employed instead of PAA which could minimize the ring opening reaction when used along with diluent benzene (Chem. Eng. J. 2008 144, 466–475).  While studying the kinetic parameters for in-situ epoxidation of soyabean oil, Rangarajan et al (JAOCS 1995 72(10), 1161-1169) has also mentioned that degradation step is significantly slowed down when benzene is used as diluent.
Taking these facts into an account we have opted the procedure reported by Campanella et al (Chem. Eng. J. 2008 144, 466–475) with slight variation as using toluene instead of benzene as diluents to minimize the degradation step.

A paper on the NMR-based analysis of epoxidized coffee oil (Food Research International 119, 2019, 683–692) was recently published. This paper should be added in the introduction, probably in page 3, line 32 after the paper by Xia et al.
Considering the suggestion, the same has now been included in the revised manuscript. 

Why authors did not use a reference compound as internal standard for quantifications? My understanding is that the methoxy signal is appropriate only for quantifications related to the degree of epoxidation. A reference compound could provide more general applications and could be used even in complex mixtures. How can the amount of EMO be calculated in a complex mixture consisting of many other compounds, just by using its own methoxy peak?
We do agree with the reviewer that for deriving NMR based quantification reference compound has to be used as an internal standard. This is because its signal remains unaltered during the course of the reaction. In our case, methoxy signal is remaining intact in both reactant and product. As it remains unaltered during the epoxidation reaction methoxy signal is indirectly acting as a reference. In the complex mixtures, if methoxy peak is common in all the other products and remain unaltered during the reaction course then methoxy peak can act as a reference for calculating the amount of the EMO present in the complex.

Page 7, line 13, which part of the molecule has two methyl groups [(CH3)2-]?
It has been mistakenly written, same has now been corrected.



Response to comments of Reviewer 2:

Page 2:

Line 34 and 35: Remove “very” and “intensive”. No modifiers are required. “costly and time consuming” is a sufficient description.
Same has now been corrected.

Line 37: Remove word “easily”. Too subjective.
It has been removed in the revised manuscript.

Line 45: Add trade-offs of current proposed method. No method is without drawbacks. Costly instrumentation, expertise required, etc. These can be placed in context of the shortcomings of the other methods, but they should be mentioned in the introduction.
The same has now been included in the revised manuscript under section 3.3 as written below:
For deriving 1H NMR based quantification some prerequisite conditions have to be met such as complete solubility of the analyte, proper relaxation delay within the scans, no overlapping of the peaks and no side reactions in the mixture (Bharti & Roy 2012) which also happen to be the limitations of this technique.  

Page  3:

Line 3: “formed” here should be replaced with “synthetic” or “modified”.
It has been replaced in the revised manuscript.

Line 20 and 21: Replace “opted” with “used” and remove “purpose”.
It has now been replaced in the revised manuscript.

Line 30: Insert comma after “Moreover”.
The comma has now been inserted.

Page 4:

Line 5: Please include information about the probe used for NMR detection.
The probe used for NMR detection is TH5 of JEOL JAPAN model ECS 400 which is now included in the revised manuscript. 

Line 13: Remove comma after “quantification”, change “Firstly” to “First”, and replace “has been” with “was”. The past tense is appropriate throughout when describing what was done.
All the suggested corrections have been done.

Line 20: Remove comma before respectively.
The comma has been removed.
Line 44: What was the final purity achieved by the synthesis and cleanup? Please include this information or an explanation of why not.
The formation of OA to MO is a clean reaction as reported in the literature. As we have utilized homogeneous catalyst for carrying out the reaction, neutralization step has to be preformed after the completion of the reaction. But even after the cleanup MO is the exclusive product obtained as confirmed from the NMR results as no other additional side product peak is obtained in the spectra.

Line 56: Remove “a” in front of “catalysts” and move “sequentially” right after “added”.
It has now been removed and “sequentially” has been added right after “added”.

Page 5:

Line 10: Again, list the purity of the product if possible.
The product obtained from the reaction mixture has been purified using silica column chromatography. The product is ~97% pure with some traces of left out MO that have now been included in the revised manuscript. 

Line 28 and 29: Insert “an” before “internal” and “chemical shift” before “reference”.
The same has now been inserted in the revised manuscript.

Line 32: Was any effort made to ensure that the relaxation delay was adequate for quantitative NMR? The T1 does not need to be precisely measured but an estimate should be made to ensure that the signals are not attenuated and therefore no longer quantitative.
For this particular study, inversion recovery experiment has not been performed as our previous study (Talanta 2018 (178) 1001-1005) suggest that even with the shortest relaxation time, 90% of the signals are recovered and the quantification results by the shorter and longest relaxation delay have yielded comparable results. Based on this fact we have opted the relaxation delay of 4s (set by default) for carrying out the quantification. 

Line 34: Please provide the spectral width (or the number of acquired points) along with the acquisition time.
The spectral width is 18.75 ppm with acquisition time of 2.18 s which is now included in the revised manuscript. 

Line 39: Insert “the” before “MO”
It has been inserted in the revised manuscript.

Line 49: Insert “a” before “hexane” and remove space after colon and before “isopropanol” (and remove the dash in isopropanol here and elsewhere.) Insert “a” before “flow rate”.
The suggested correction has been made in the revised manuscript.
Page 6:

In “3.1 Characterization of MO and EMO with 1H-NMR”, the assignment appears to be incorrect. The peaks at ~2.75 ppm in the MO spectrum should not be there. The protons alpha to the carbonyl should be at ~2.35 ppm and look roughly like a triplet. There is just such a peak in all three spectra as one would expect. These protons are erroneously assigned to be alpha to the double bond. The protons alpha to the double bond should be those at ~2 ppm. The peak at ~2.75 in the MO spectrum could be some oxidation product or some other impurity. A COSY, HSQC and HMBC would be useful to clearly ID the peaks. There are also peaks that show up at just below 1.5 ppm in the EMO spectrum that are most likely alpha to the epoxide. There is a singlet peak at ~2.2 ppm in the EMO spectrum that is likely a side product or impurity. An effort should be made to ID all the peaks in the spectra of all three compounds and they should be appropriately labeled. A labeled structure with the spectrum would be helpful here. Also consider putting the NMR data into a table with a column for each compound. Connections determined through 2D experiments should be presented as such (i.e. “assignments were confirmed by the following experiments…”.) The assignments of the carbon peaks should be re-checked. (I did not check them but since the proton assignment is wrong these should be checked just in case.) Consider using the “alpha, beta, gamma” convention for referring to the carbons and protons near functional groups. (using the Greek letters, not spelled out as I have).
We have again conducted the 1H NMR of OA, MO and EMO and erroneously assigned peaks of 1H and 13C NMR are corrected. Labelled structure comparison of OA, MO and EMO is also incorporated in the revised manuscript which is sufficient for the correct structure analysis of respective compounds.  2D NMR has for EMO has now been included in the revised manuscript which further confirms the EMO formation.

Page 7:

Line 22: The integral is proportional to the molar concentration IF a few conditions are met. These need to be stated explicitly. The relaxation needs to be complete between scans. The analyte needs to be completely soluble and not aggregated or otherwise obscured by overlap or extreme broadening. Exchange processes and other reactions need to be ruled out.
Considering the suggestion, the prerequisite conditions needed for the quantification purpose has now been incorporated in the section 3.3 of the revised manuscript. 

Page 8:

Line 13: Insert a space between “up” and “to”.
The space has now been inserted

Line 30: Replace “conforming” with “confirming”.
It has been replaced now in the revised manuscript.

Line 45: Insert “an” before the first “HPLC” in the line and “the” before the second.
The suggested corrections have been made.

Line 47: Replace “minute” with “minutes”.
It has been replaced in the revised manuscript.


Line 49-51: Replace “%age” with “percentage” in all cases.
“%age” has been replaced with “percentage” throughout the manuscript.

Page 8-9:
The HPLC analysis should have also been done in triplicate to obtain a standard error. The method should also have been applied to more than one sample to test applicability. For example, it could be tested on reactions stopped at three different points to obtain a concentration range. Then these could be run in triplicate by the NMR and HPLC method.
The HPLC is done to ascertain that the results obtain from the qHNMR are comparable with the other techniques employed for the quantification purpose. It has not been performed in triplicate.

Page 14:
Table 1: The significant figures are mostly incorrect here. i.e. the last line of the table:
9       10      90      91.48 ± 1.48    91.8 ± 1.8      87.11
Should read:
9       10      90      91 ± 1          92 ± 2          87.?? ± ??
With the error for the HPLC inserted.
The same has now been corrected. HPL technique is performed only once so standard deviation is not available in HPLC results.

Page 16:

Figure 1: The assignment of nearly all these peaks should be labeled. An asterisk can be used for impurities or unknowns.
1H NMR anaylsis has been performed again and the obtained spectra are now included in the revised manuscript.

Page 17:

Figure 2: More of the assignment can be shown here. Also, the oleic acid spectrum can be shown with the other two as with the 1H NMR spectra
We have not conducted 13C NMR of oleic acid. The peaks obtained in the 13C NMR of MO and EMO has now been properly assigned in the spectrum as well as in the tabulated form.
.
The 2D NMR to correct the assignment is needed. Also, the additional HPLC runs are needed for a standard error to be reported. There should also be more tests on "applicable" samples by NMR and HPLC.
[bookmark: _GoBack]2D NMR has now been included in the revised manuscript confirming the structure and splitting pattern of the EMO. Presently due to the Covid 19 situation, labs are closed and hence we are not in a position to perform further experiments. However, we believe that quantification results obtained by the qHNMR analysis is supported by the HPLC analysis.
 

