Response to Reviewers' comments

Dear Dr Nedic,

I am writing to you as a response to expert referees that reviewed our manuscript 

“Whole grain phenolics and antioxidant activity of Triticum cultivars and wild accessions”

Upon resubmission we provide:

•       our revised manuscript 

•       a clear list of our response to Reviewer comments, including page and line numbers indicating where we have made changes (our responses to Reviewers’comments and questions were marked in red).


Authors are very grateful for the opportunity to correct mistakes and hope that we could provide explanation to all valuable comments and suggestions made by Reviewers.

Looking forward to hearing from you.

Yours sincerely,

Dr Biljana Kiprovski

Reviewer No. 2

Review of the paper: Whole grain phenolics and antioxidant activity of Triticum cultivars and wild accessions

Comments to the Authors:
Dear Author, please find below my comments about your manuscript.

General comments:
The content of phenolic compounds in Triticum cultivars and wild accessions is presented in the study. The topic of the manuscript falls within the scope of the JSCS. The manuscript has to be improved. Authors have used the interesting material and can be accepted for publication after major revision.

My basic objection refers to the methods used for the phenolic compounds extraction and analysis of tannins. This can be overcome by the use of terms: 1. Soluble free 2. For example-phenolics attached to PVPP (find an appropriate term for these phenolics).


Response:

We applied terms:

 1. Soluble freephenolics for the term total phenolics (or SP instead of TP) and 

2. PVPP-boundphenolics for phenolics that bind to PVPP (or PVPP-P instead of TT)
Abstract
-Line 13 Start the sentence with “Soluble free ……

Response:

Sentence in line 13 now starts with “Soluble free..”



-Line 16-17 Use µg CE/g d.m. and µg RE/g d.m. instead of μgcatechin/g and µg/rutin g (throughout the text)
Response:

Equivalents in units have been shortened in abstract and throughout the text as suggested.


-Line 22-24 “…… processed into functional food with higher nutritive and antioxidant properties.” Bioactive compounds are distinguished from essential nutrients. Phenolic compounds do not improve the nutritive properties of food. They can have an influence on health.
Response:

Their interaction with other nutrients emphasises the nutritional significance of phenolics in humans (example: the effect of proanthocyanidins on protein digestibility). However, authors agree that it is suitable to stress impact of phenolics on health. The sentence has been changed into:“… processed into functional food with possible health benefits associated with higher antioxidant properties.”


-Line 26 Use “grain” instead of “seed” (throughout the text)
Response:

Term “Grain” has been applied throughout the manuscript but, lines 69 and 71 remained the same: “seeds were sown...” and unit “seeds m-1” due to agronomic terminology.

Introduction
-Page 2 Line 35-37 Divide the sentence on two
Response:

Sentences have been divided as proposed.


-Page 2 Line 44-45 “Important constituents of wheat, widely studied in recent years, are phenolic acids and their associated antioxidant activity.” The sentence should be improved. for example-Phenolic acids, as well as their antioxidant activity are widely studied in recent years.
Response:

Sentence has been divided as proposed.


-Page 2 Line 46-50 The sentence is so long.
Response:

Sentence has been shortened as proposed.

-Page 2 Line 54 Use “grain” instead of “seed”
Response:

Term “Grain” has been applied throughout the manuscript.


-Page 2 Line 54 - I found a lot of papers from 2010, 2011, 2012, 2013, 2014
Response:

Authors agree with the comment. We will explain only the purpose of the paper.


Material and method
-Page 3 Line 77-83 It should be separated from the material. Headline should be – extraction of soluble free phenolic compounds
Response:

“Extraction of soluble free phenolic compounds” has been added as a subtitle to proposed paragraph.

-Page 3 Line 79-80 The authors specified various forms of phenolic compounds and emphasized the problem of their bioavailability in introduction section. Despite that, the authors have not performed hydrolysis. Without hydrolysis, they can speak only about the content of soluble free phenolic compounds.

Response:
We applied term “Soluble free phenolics” for the previous term “total phenolics” (or SP instead of TP)

-Page 3 Line 79 Delete “and proanthocyanidins”
Response:

We would like to leave this group of phenolics in the subtitle since we preformed this analysis, despite the fact that their quantity was below detection level in tested extracts.

-Page 3 Line 94-100 Do the authors make sure that PVPP binds only tannins?
It must be borne in mind that PVPP can also bind smaller molecular weight phenolics such as flavonol glycosides (Phytochemistry, 1978. 17, 495-497) and even caffeic acid (Phytochemistry, 1968. 7, 293-301).
Response:

We agree with the Reviewer statement and citations, however, we applied the PVPP method according to:

· Makkar, H. P. (2003). Quantification of tannins in tree and shrub foliage: a laboratory manual. Springer Science & Business Media.
Also in:

· Makkar, H. P. S., Blümmel, M., & Becker, K. (1995). Formation of complexes between polyvinyl pyrrolidones or polyethylene glycols and tannins, and their implication in gas production and true digestibility in in vitro techniques. British Journal of Nutrition, 73(06), 897-913.

This method is widely used and we performed our analyses accordingly just to have a possibility to compare our result with the results of other authors. 
The affinity of PVPP is proportional to the number of phenolic hydroxyl groups, since the adsorption of polyphenols by PVPP is through hydrogen bonding between the proton donor from the polyphenol and the carbonyl group from PVPP.
· Laborde, B., Moine-Ledoux, V., Richard, T., Saucier, C., Dubourdieu, D., &Monti, J. P. (2006). PVPP-polyphenol complexes: a molecular approach. Journal of agricultural and food chemistry, 54(12), 4383-4389.

Some authors confirmed that contrary to phenolic acids,flavanols (epicatechin and catechin) and flavonols (quercetin, kaempferol) have higher affinity toward PVPP, especially at lower pH and in aglycone form.

· Magalhães, P. J., Vieira, J. S., Gonçalves, L. M., Pacheco, J. G., Guido, L. F., & Barros, A. A. (2010). Isolation of phenolic compounds from hop extracts using polyvinylpolypyrrolidone: Characterization by high-performance liquid chromatography–diode array detection–electrospray tandem mass spectrometry. Journal of chromatography A, 1217(19), 3258-3268.
Page 4 Line 115-122 It should be used direct or QUNCHER method for investigation of antioxidant capacity of whole wheat grain.

Response:

We appreciate the proposition and we are aware of that possibility to use quencher method, but we wanted to test antioxidant capacity of the exact extract analysed by applied assays.


Results and discussion
-Page 5 Line 162 “The content of soluble free or aceton/water extractable phenolics ….

Response:

We applied term “Soluble free phenolics” for the previous term “total phenolics” (or SFP instead of TP)



-Line 168-172 The authors mention that all the investigated wheat grains contained tannins. This is strictly speaking, incorrect. Specific types of a few cereal grains such as sorghum, barley and finger millet have been reported to contain true tannins. Wheat for instance, is not known to contain tannins. It is doubtful that the "tannins" measured in the wheat samples (Table 2) were true tannins, otherwise one would have at least expected to detect this also by the butanol-HCl assay. It must be borne in mind that PVPP can also bind smaller molecular weight phenolics such as flavonol glycosides (Phytochemistry, 1978. 17, 495-497) and even caffeicacid (Phytochemistry, 1968. 7, 293-301).
Response:

To avoid disambiguation, we applied term PVPP-bound phenolics or PVPP-P.

-Line 176 “Compared to some other cultivated plants, such as maize and soybean hybrids12,13 wheat whole grain were poor in flavonoids” Quote (reference) 12 is not correct. Maize silk phenolic compounds were investigated in that paper. It is not soybean hybrids than soybean varieties. Use genotypes instead of hybrids

Response:

Appropriate reference has been introduced: 
· Adom, K. K., & Liu, R. H. (2002). Antioxidant activity of grains. Journal of agricultural and food chemistry, 50(21), 6182-6187.

“soybean varieties and maize hybrids” have been changed into “maize and soybean”
-Line 183-185 “Higher level of DPPH-radical scavenging activity have been correlated with tolerance to different stress conditions, but it also points out to the presence of biologically active biomolecules with pronounced antioxidant activity.15,16 “ If the goal is identification of phenolic rich wheat genotypes which can be used in functional food production, correlation of DPPH-radical scavenging activity with tolerance to different stress condition is not necessary to mention.

Response:

The sentence “Higher level of DPPH-radical scavenging activity have been correlated with tolerance to different stress conditions, but it also points out to the presence of biologically active biomolecules with pronounced antioxidant activity.15,16” has been excluded as proposed.

-Line 185-187 “Interest in grain phenolics has increased in recent years because of their activity as antioxidants, with total phenolic content and antioxidant activity being highly correlated.17” The sentence has to be improved.
Response:

The sentence has been changed into “Interest in grain phenolics has increased in recent years because of their activity as antioxidants. Due to the fact that total phenolic content and antioxidant activity are highly correlated15, we tested the correlation between results of antioxidant activity test and phenolics contents in this study.”

-Line 187-188 The passive voice should be used
Response:

The sentence has been changed.


-Line 208-209 It is very interesting and strange that the gallic acid was dominant in all genotypes, and the fact that ferulic acid was not identified. Authors are asked to review their results. Authors should add LC-MS and UV chromatograms in the paper or as supplementary material.
Response:

We would like to add these chromatograms as supplementary material.

LC-MS/MS chromatogram of phenolic compounds standard (0.5 µg/mL)
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TIC chromatogram of T. aestivum sample (a: gallic acid, b: p-coumaric acid, c:trans-cinnamic acid)

[image: image2]
TIC chromatogram of T. dicoccum Sherikvar Lig sample (a: quercetin, b: p-coumaric acid)
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TIC chromatogram of T. dicoccum var. Inerne D sample (a: quercetin, b: gallic acid, c: trans-cinnamic acid)
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UV chromatogram of phenolic compounds standard (10.0 µg/mL)

[image: image5.emf]2

x10

-0.1

-0.05

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

DAD1 - A:Sig=272,8  Ref=off Fenoli mix 13.d

Response Units (%) vs. Acquisition Time (min)

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5 13 13.5 14 14.5



-Line 209-212 “Phenolic acids are present in three forms in wheat grain: as soluble free acids, as soluble conjugated moieties esterified to sugars and other low molecular mass compounds, and as insoluble bound moieties, esterified to the arabinoxylans and other cell wall structural components.16” The sentence should be deleted. This was already mentioned in the introduction.
Response:

The sentence “Phenolic acids are present in three forms in wheat grain: as soluble free acids, as soluble conjugated moieties esterified to sugars and other low molecular mass compounds, and as insoluble bound moieties, esterified to the arabinoxylans and other cell wall structural components.16” has been excluded as proposed.



Line 226-239 This section must be brought in correlation with results of the paper. The authors have done free phenolic compounds. Authors can compare their results with results of total phenolic compounds (soluble + bound). Which phenolic form (soluble, bound) have a higher antioxidant capacity?…..
Response:

Antioxidant properties of phenolic compounds have been discussed in suggested section.

Line 240-241 The sentence should be deleted.
Response:

The sentence has been deleted.


Table II 2-hydroxycinamic acid is o-coumaric acid. It is better to use o-coumaric acid and mentioned in the text that the two isomers of coumaric acid were indentified.
Response:

The terms were introduced and isomers were identified as o- and p-coumaric acids.
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