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Associate Editor

Comments to the Author:

REVIEWER #1:

- This manuscript reports the addition of gambler chatechin extract in Robusta coffee powder to increase the functional properties based on total phenolic content, and antioxidant activity. Overall the paper is generally well written and
structured. The results are clear and compeling that gambier chatechin extract able to increase the total phenolic content and antioxidant activity of the coffee, without an adverse effect on the sensory properti

However, the study Is not intensive, very basic. Results could be expected from those previous studies/ literature. The result could be predicted since catechin known as a compound which is rich in polyphenols and has as strong antioxidant
properties.

In this research catechins was produced from dry gambler extract by using ethanol as a solvent. The dry extract was mixed with ground coffee with the ratio 5% up to 20% catechin. A typical cup of brewed coffee is made using 7-10 g of
coffee. This means theoretically that one serving of functional coffee contains 500 Mg Up to 2000 g catechint:. Has the determination of ratio taken In account the safety associated with the Safe doses for consumption of catechins? I s suggested
o test the catechins content in gambier catechins extra

- However the paper need to be improved. Specific comment as follows :

Introduction :
have to improve the write up for introductionespecially in the area of problem statement, state of the art and novelty of the study.

Itis suggested to add more information regarding catechin from gambier extract

It is suggested to add more information regarding to coffee mixed with other materials in order to increase the functional propertis.

Makerials & methods. The materlals and methods na dear, nt repiiabl, and repeatable

The source and grade of materials used was not cleay

The test methods for phendllc ntent (Orac, 2006) ahould described be dearly Inluding the modifcation appled ( thre Is no gac acds n the materlals), The tes resul also shall be expressed as equivalent with standard callbration used.

The test methods for, antioxidant activity should be written clearly, since (Maesaroh et al., 2018) is written in local languages. Moreover in the paper, they compare 3 antioxidant activity assay (DPPH, FRAP and FIC), which methods did used.

Test methods for pH should be written clearly, since Indonesia National Standards is written in local languages (bahasa).

Please add the number and the qualication o categories of the panels which was used n sensory test

The range of hedonic score/scale was used to narrow. Normally hedonic scale consist of 9 level.

Une T01-105, the welght of functiona caffes which was used for test shal be witten cleary (how many grams of functonal coffee Which was sired with 250 i of water). The nformation regarding the welght of coffee importan £ know the
concentration of sample.

Result and Discussion.

Online 111 It says " the highest F1 treatment and the lowest treatment F5 ™ This statement differ with the Figure 1, the solubilty of F5 Is the highest.

Line 141-143 stated ...” Comply with Indonesian National standards quality ... instead of using country standards, use International standards.

On line 151 to 152, The total phenolic content should be expressed as equivalent with standard calibration used mg/mL such as gallic acid equivalent (mg/ml GAE) in case the gallic acid was used as standard calibration.

On line 259 to 261 Figure 5, the legend still in bahasa please make it in Englis

I suggest to cite more relevant and recent literature Instead of relying on single source.

The statement a the condlusion stating that the best treatment was 609 Robusta coffee ponder WIth 20% gambir catechin extrac s ot ight and carect, because 11 anly based on the amount oftota phenol and antioxcant actvty, without
considering other factors such as result of statistical analysis, the properties of cathechin and its toxic dos

Have to Improve the references with the latest and relevant journal (most of references are in Bahasa lndunesla published more than 5 years).

REVIEWER #2:
The study aims to improve the functional properties of Robusta coffee with the addition of catechin gambir extract.

In abstract line 19: use the same reference unit..(or is one of them incorrect 7) ICS0 value of 40.10 g/mL to 583.06 ug/mL (or no increase)

Line 23 : antioxidant activity (IC50=40.10 ig/mg), which unit is correct? According to line 184 micrograms/m.

* Important to check all units of this text

Line 36 coffee is a very popular drink all over the world, including Indonesia.

Why highlight only in Indonesia?

About gambir extract:

gambir catechin extract, in addition to the example in line 63 in sweet marshmallows...

is it already used in other foods? Is it ok for this wor

in which countries? explore this subject further... to understand the feasibility

Line 89: The Production of Gambir Catechin Extract.

Why does the extract have to be made with 70% ethane...? wouldn't the watery one be more suitable to be incorporated into the food? it was tested? Or incorporated the bread directly into hot water...?
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REVIEWER #2:

The study aims to Improve the functional properties of Robusta coffee with the addition of catechin gambir extract.

In abstract line 19: use the same reference unit..(or is one of them incorrect 7) IC50 value of 40.10 g/mL to 583.06 ug/mL (or no increase)

U6 235 et setVRY (IcS0-40.10 g hich Ut 1 corect2 AEconding 1o i 14 Flcrogtsoayin:

* Important to check all units of this

Line 36 cofes s a very poputar drink all over the world, including Indonesia.

Why highlight only in Indonesia?

About gambir extr

gambir catechin extract, In addition to the example in line 63 In sweet marshmallows...

is it already used in other foods? Is it ok for this word?

in which countries? explore this subject further... to understand the feasibility

Line 89: The Production of Gambir Catechin Extract.

Why does the extract have to be made with 70% ethane...? wouldn't the watery one be more suitable to be incorporated into the food? it was tested? Or incorporated the bread directly into hot water...?
As confirmed by previous studies, line 140; “Yeni (2017) states that catechin compounds from gambir powder dissolve well in hot water”

Anyway, in general, it is interesting but needs to be revised, mainly in the units, in the world relevance of coffee consumption, and in the application of gambir in other foods.

REVIEWER #3:
The article in question does not present all the data for a full evaluation, apart from a discussion and superficial conclusion.

- It was necessary to add the type of Coffee roasting used.

- The extraction method was not consistent with that mentioned, and it was not clear what the authors did after shaking for 15 seconds with a magnetic bar. Filtered?

- 1 didn't understand f this coffee produced was Instantaneous or conventional powder for him to measure its solubllity. Are you not referring to the extracted soluble solids? Without the methodology, it Is difficult to assess.

- It does not mention the type of antioxidant test and makes comparisons with different methods taking into account only the IC50 result.

- Generally the hedonic scale contains an odd number of points: 1 neutral, 2 superior and 2 inferior.

- The explanation of the choice of 80:20 coffee is unfounded and was based more on sensory testing, which had no significant difference. Assessing the total phenolics and antioxidant capacity, the best content would be 90:10, despite the lower
phenolic content, there was no statistical difference in the antioxidant or sensory test, in addition to sing less extract, which reduces the value of the product and would provide a better value for money to the consumer.

REVIEWER #4:
The manuscript was not enough to average score, and It could be suggested to improve by major revision. There are some consideration note about the manuscript, statute at below paragraph.

General:
Functional robusta coffee powder by addition of catechin gambir is new and significant information to justifiy publication, but it had not yet clearly describe in this manuscript although the functional word had been stated in keywords. The
manuscript introduction need to be supported by adequate state of art of functional coffee concept as well as significancy of gambir catechin addition to improve it as practical application.

Method:
The method has not yet describe comprehensively. Manuscript procedure for production of gambir catechin extraction could not Inform exactly the amount of catechin. It better to be classified as ‘crude gambir extract’, Otherwise, If It is possible
please to inform the catechin content of gambir exctract by manuscript procedure. Procedure for production of functional coffee was also need to clarify the total amount (gram) of mixed coffee powder and gambir extract, compare to 250 mL of hot
water, before stirred. Is it homegenize mixed to be a unity commodity, carried out from the glass as one unique commodity (functional coffee) and than given the hot water and stirred. Otherwise, it carried from two separate glass as free individual
commodity to mix In the same glass, simplified similar to sugar addition on a cup of coffee (250 mL), with the fact actually the sugar and coffee taken from separate glass. It need to clear the functional coffee Is single commodity or simplified mean
the procedure as a method of serving a cup of coffee by addition crude gambir extract and stirred with 250mL hot water for 15 seconds. In case of the sample preparation need to explain suitable size number/amount of sample for non-factorial
completely randomized design which was used in this study with three replication, five independent variable and at least of five parameters (dependent variable). Since it was completely randomized design it's better to inform the amount or
number of sample prepared to guarantee the design was properly conducted.

Method of Sensorial Test

The sensorial test method especially for hedonic test (taste, flavor, color) of functional coffee need to add information and clarification about the category of semi-trained panelist. There are not enough panelist at amount of 25 number semi-train
panelist that was classified as general consumer or not well trained panelist. Therefore please inform and clarify the term of ‘semi-trained" panelist, for example: the standart and minimum qualification of panelist, type of trained had been enrolled,
experience on drinking coffee or coffee tester, and other. This qualification of panelist is very important because of their guarantie for valid scoring. The hedonic score in this manuscript was primary reason to conclude the product was reject or not.

Result/Data interpretation/Discussion

The Interpretations and condlusions has not been justified enough by the results. It 's need to inform the relationship or correlation of parameters measured by researcher. The relationship of pH with antioxidant activity (IC50) and total phenol need
to be supported by regression equation and information of correlation coefficient value (r value). The measurement parameter and it relationship need to support by some addtitional relevan reference to build the consept of functional coffee by
addition of gambir catechin, as well as the formulation of shape and size of coffee mixed gambier catechin.

Others / Micelaneous
There are some word term is still written in Indonesia Lanquaqe such as 'warna, rasa, aroma’ (manuscript line 259-261), and the term ‘aroma’ at many manuscript line. May be better to change the term ‘aroma’ with ‘flavor’ for representing the
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Entire S(oresheet
Reviewer:

Recommendation: Major Revision
Comments:

Overall the paper is generally well written and structured. The results are clear and compelling that gambier catechin extract able to increase the total phenolic content and antioxidant activity of the coffee, without an adverse effect on the sensory
properties. How ever the manuscript will be considered after mayor revision but reject in the present form. Please find the reviewer comment in attachement.

Additional Questions:
Does the manuscript contain new and significant information to justify publication?: Yes

Does the Abstract (Summary) clearly and accurately describe the content of the article?: Yes
Is the problem significant and concisely stated?: Yes

Are the methods described comprenensively?: No

Are the interpretations and conclusions justified by the results?: No

Is adequate reference made to other work in the field?: Yes

Length of article is: Adequate

Number of tables is: Adequate

Number of figures

Adequate
Please state any conflict(s) of interest that you have in relation to the review of this paper (state “none” if this is not applicable).: I have no conflict of Interest
Rating:

Interest: 3. Average

Quality: 3. Average

Originality: 2. Good

Overall: 3. Average

Reviewer: 2

Recommendation: Minor Revision

Comments:
‘The study aims to improve the functional properties of Robusta coffee with the addition of catechin gambir extract.
I hitact I 19: ot o Ffershee Unl (o oo i incomect 2 1650 vl o€ 40310 /L I55805:0 g/l (O hresse)
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* Important to check all units of t

Lie 56 e s 5 very papular ik S — including Indonesia.

Why highlight only In Indonesia?

About gambir extra

gambir catechin extract, in addition to the example in line 63 in sweet marshmallows.

Is It already used in other foods? Is It ok for this word?

in which countries? explore this subject further... to understand the feasibility

Line 89: The Production of Gambir Catechin Extract. -
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Quality: 3. Average
Originality: 2. Good

Overall: 3. Average

Reviewer: 2
Recommendation: Minor Revision

Commen
‘The study aims to improve the functional properties of Robusta coffee with the addition of catechin gambir ext

In abstract line 19: use the same reference unit..(or is one of them incorrect ?) 1C50 value of 40.10 g/mL to 55506 pg/mL (or no increase)

Line 23 : “antioxidant activity (IC50=40.10 ig/ma), which unit is correct? According to line 184 micrograms/m.

* Important to check all units of this text

Line 36 coffee is a very popular drink all over the world, including Indonesia.

Why highlight only in Indonesia?

About gambir extract:

gambir catechin extract, in addition to the example in line 63 in sweet marshmallows...

is it already used in other foods? Is it ok for this word?

in which countries? explore this subject further... to understand the feasibility

Line 89: The Production of Gambir Catechin Extract.

Why does the extract have to be made with 70% ethane...? wouldn't the watery one be more suitable to be incorporated into the food? it was tested? Or incorporated the bread directly into hot water...?
As confirmed by previous studies, line 140: “Yeni (2017) states that catechin compounds from gambir powder dissolve well In hot water”

Anyway, in general, it is interesting but needs to be revised, mainly in the units, in the world relevance of coffee consumption, and in the application of gambir in other foods.

Additional Questions:
Does the manuscript contain new and significant information to justify publication?: Yes

Does the Abstract (Summary) clearly and accurately describe the content of the article?: Yes
Is the problem significant and concisely stated?: Yes
Are the methods described comprehensively?: Yes

Are the interpretations and conclusions justified by the results?: Yes

Is adequate reference made to other work in the field?:
Length of article is: Adequate

Number of tables is: Adequate

Number of figures is: Adequate

Please state any conflict(s) of interest that you have in relation to the review of this paper (state “none” if this is not applicable).: none
Rating:

Interest: 2. Good

Quality: 2. Good

Originality: 3. Average
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Reviewer: 3 z
Recommendation: Refect
Comments:
(There are no comments.)
Additional Questions:
Does the manuscript contain new and significant information to justify publication?: Yes
Does the Abstract (Summary) clearly and accurately describe the content of the article?: Yes
Is the problem significant and concisely stated?: No
Are the methods described comprenensively?: No
Are the interpretations and conclusions justified by the results?: No
Is adequate reference made to other work In the field:
Length of article is: Too short
Nurmber of tables is: Adequate
Number of figures is: Adequate
Please state any conflict(s) of interest that you have in relation to the review of this paper (state "none” if this is not applicable).: none
Rating:
Interest: 4. Below Average
Quality: 5. Poor
Originality: 3. Average
Overall: 4. Below Average
Reviewer: 4
Recommendation: Major Revision
Comments:
ral:
Functional robusta coffee powder by addition of catechin gambir is new and significant Information to Justifiy publication, but it had not yet clearly describe in this manuscript although the functional word had been stated in keywords. It is better
supported the manuscript introduction by adequate state of art of functional coffee concept as well as its significantcy of gambir catechin addition to improve it as practical application.
Method:
The method has not yet describe comprehensively. Manuscript procedure for production of gambir catechin extraction could not inform exactly the amount of catechin. Its better to be dlassified as 'crude gambir extract’, Otherwise, if it is possible
please to inform the catechin content of gambir exctract by manuscript procedure. Procedure for production of functional coffee was also need to clarify the total amount (gram) of mixed coffee powder and gambir extract, compare to 250 mL of hot
water, before stirred. It s need to clear, It was homegenize mixed to be a unity commodity, carried out from the glass as one unique commodity (functional coffee) and than given the hot water and stirred. Otherwise, it carried from two separate
s ae ree nchdal commodky o i i the same oless, ciplified sl ol akiHon on ¢ i of ol (20 mL), ith the fack Schually thesigar snd offee aken fom sepaiate glass ¢ beter. (o explaln the finctonsl ooffee s ingle
mmodity, or it 's simplified the procedure as a method of Serving a cup of coffee by addition crude gambir extract and stirred with 250mL hot water for 15 seconds. In case of the sample preparation need to explain sutable size number/amount
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inform the amount or number of sample prepared to guarantee the design was properly conducted.
Method of Sensorial Test
The sensorial test method especially for hedonic test (taste, flavor, color) of functional coffee need to add information and clarfication about the category of semi-trained panelist. There are not enough panelist at amount of 25 number semi-trained -
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of sample for non-factorial completely randomized design which was used in this study with three rep!rcallon ,five independent variable and at least of five parameters (dependent variabie). ‘Since it was completely randomized design It's better to
inform the amount or number of sample prepared to guarantee the design was properly conductes

Method of Sensorial Test

The sensorial test method especially for hedonic test (taste, flavor, color) of functional coffee need to add Information and clarification about the category of semi-trained panelist. There are not enough panelist at amount of 25 number semi-trained
panelist. It was classified as general consumer or not well trained panelist. Therefore please inform and clarify the term of ‘semi-trained’ panelist, for example: the standart and minimum qualification of panelist, type of trained had been enrolled,
experience on drinking coffee or coffee tester, and other. This qualification of panelist is very important because of their guarantie for valid scoring. The hedonic score in this manuscript was primary reason to conclude the product was reject or not.
Result/Data interpretation/Discussion

‘The Interpretations and conclusions has not been justified enough by the results. It 's need to inform the relationship or correlation of parameters measured by researcher. The relationship of pH with antioxidant activity (IC50) and total phenol need
to be supported by regression equation and information of correlation coefficient value (r value). The measurement parameter and it relationship need to support by some addtitional relevan reference to build the consept of functional coffee by
addition of gambir catechin, as well as the formulation of shape and size of coffee mixed gambier catechin.

Others / Micelaneous

There are some word term is still written In Indonesia Language such as 'Wwarna, rasa, aroma’ (manuscript line 259-261), and the term ‘aroma’ at many manuscript line. May be better to change the term ‘aromar with *flavor for representing the
consumer preference hedonic on smelling respons.

Additional Questions:
Does the manuscript contain new and significant information to justify publication?: Yes

Does the Abstract (Summary) clearly and accurately describe the content of the article?: No

Is the problem significant and concisely stated?: Yes

Are the methods described comprehensively?: No

Are the interpretations and conclusions justified by the results?: No

Is adequate reference made to other work in the field?: No

Length of article is: Too short

Number of tables is: Too few

Number of figures is: Adequate

Please state any conflict(s) of Interest that you have in relation to the review of this paper (state “none” If this is not applicable).: None
Rating:

Interest: 3. Average

Quality: 5. Poor

Originality: 2. Good

Overall: 3. Average

Date Sent: 05-Sep-2021
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Decision Letter (CTA-2021-0557.R1)

From: adriano.cruz@ifj.edu.br
To: budiunsri@yahoo.com
cc
Subject: Food Science and Technology - Decision on Manuscript 1D CTA-2021-0557.R1
Body: 25-0ct-2021
Dear Dr. Santoso:

MarueerpHID, CHA 2021057 R entied TTHE ADDITION OF CANAIR CATECHIN EXTRACT/NTHE PRODUCTION OF FUNCTIONALROBST GOFFEE POWDERY wichyou stiumited o the Fod Selenes and Tectncloay’has beenirevieved: The
comments of the reviewer(s) are included at the bottom of this lett

The reviewer(s) have recommended publication, but also suggest some revisions to your manuscript. Therefore, I invite you to respond to the reviewer(s)' comments and revise your manuscript.

To revise your manuscript, log into https://mc04.manuscriptcentral.com/cta-scielo and enter your Author Center, where you will find your manuscript title listed under "Manuscripts with Decisions.” Under "Actions,” dlick on "Create a Revision."
Your manuscript number has been appended to denote a revision.

You may also click the below link to start the revision process (or continue the process if you have already started your revision) for your manuscript. If you use the below link you will not be required to login to ScholarOne Manuscripts.

**x PLEASE NOTE: This is a two-step process. After clicking on the link, you will be directed to a webpage to confirm. ***

cta-scielo?URL_MASK=13704

You will be unable to make your revisions on the originally submitted version of the manuscript. Instead, revise your manuscript using a word processing program and save it on your computer. Please also highlight the changes to your manuscript
within the document by using the track changes mode in MS Word or by using bold or colored text.

Once the revised manuscript is prepared, you can upload it and submit it through your Author Center.

When submitting your revised manuscript, you will be able to respond to the comments made by the reviewer(s) in the space provided. You can use this space to document any changes you make to the original manuscript. In order to expedite
the processing of the revised manuscript, please be as specific as possible in your response to the reviewer(s).

IMPORTANT: Your original fles are available to you when you upload your revised manuscript. Please delete any redundant files before completing the submission.

Because we are trying to facilitate timely publication of manuscripts submitted to the Food Science and Technology, your revised manuscript should be submitted by 25-Dec-2021. If it is not possible for you to submit your revision by this date, we
may have to consider your paper as a new submission.

Once again, thank you for subitting your manuscript to the Food Science and Technology and I look forward to receiving your revision.

sincerely,
Dr. Adriano

Edito-In-Ghie. Food Science and Technology
adriano.cruz@ifry.edu.br

Associate Editor
Comments to the Author:
Dear authors,

Please, provide poin-by-point replies for each reviewers' comments. Without the proper reply, the reviewers are not able to check if their tions were
€2 ScholarOne Manuscripts - Profile 1 - Microsoft Edge - o %
(& https://mc04. i om/cta-scielo?PARAMS =xik_5H5UybNMqcZFwR1ucsm78TGuvbAKsuhLWqz9EHeve9W73XBvsxQek)q1UtPrmH6Z8MUPbtxGNTn4efU5ppapF4zm6N6MI6XYyKhTI7NAVbNUB6ESZVWAWPT 1FGyPatKc5q7E. A

Food Science Technolo

Decision Letter (CTA-2021-0557.R2)

From: adriano.cruz@ifj.edu.br
To: budiunsri@yahoo.com
cc
Subject: Food Science and Technology - Decision on Manuscript 1D CTA-2021-0557.R2
Body: 15-Feb-2022
Dear Dr. Santoso:

Manuscript ID CTA-2021-0557.R2 entitled "THE ADDITION OF GAMBIR CATECHIN EXTRACT IN THE PRODUCTION OF FUNCTIONAL ROBUSTA COFFEE POWDER" which you submitted to the Food Science and Technology, has been reviewed. The
comments of the reviewer(s) are included at the bottom of this letter.

The reviewer(s) have recommended publication, but also suggest some minor revisions to your manuscript. Therefore, I invite you to respond to the reviewer(s)' comments and revise your manuscript.

To revise your manuscript, log into https://mc04.manuscriptcentral.com/cta-scielo and enter your Author Center, where you will find your manuscript title listed under "Manuscripts with Decisions.” Under "Actions,” dlick on "Create a Revision.”
Your manuscript number has been appended to denote a revision.

You may also click the below link to start the revision process (or continue the process if you have already started your revision) for your manuscript. If you use the below link you will not be required to login to ScholarOne Manuscripts.

%% PLEASE NOTE: This s a two-step process. After clicking on the link, you will be directed to a webpage to confirm, **=

cta-scielo?URL_t

You will be unable to make your revisions on the originally submitted version of the manuscript. Instead, revise your manuscript using a word processing program and save it on your computer. Please also highlight the changes to your manuscript
within the document by using the track changes mode in MS Word or by using bold or colored text.

Once the revised manuscript is prepared, you can upload it and submit it through your Author Center.

When submitting your revised manuscript, you will be able to respond to the comments made by the reviewer(s) In the space provided. You can use this space to document any changes you make to the original manuscript. In order to expedite
the processing of the revised manuscript, please be as specific as possible in your response to the reviewer(s).

IMPORTANT: Your original files are available to you when you upload your revised manuscript. Please delete any redundant files before completing the submission.

Because we are trying to facilitate timely publication of manuscripts submitted to the Food Science and Technology, your revised manuscript should be submitted by 18-Mar-2022. If it is not possible for you to submit your revision by this date, we
may have to consider your paper as a new submission.

Once again, thank you for submitting your manuscript to the Food Science and Technology and I look forward to receiving your revision.

Sincerely,

Dr. Adriano Cruz

Editor-in-Chief, Food Science and Technology
adriano.cruz@ifrj.edu.br

Associate Editor
the Buthar: =
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adriano.cruz@ify.edu.br

Associate Editor
Comments to the Author:

REVIEWER #1: (Major Revision)

In general, the author has corrected the contents of the writing In accordance with the input given. However, these improvements have not answered critical questions related to the of cathechins in the
manufacture of functional coffee and catechins content/the composition of gambier catechins extract. Instead of trying to explain the reason underlying the catechins ratio, the author changed the word of "catechins” in to "crude gambier extract”.
“This is tends to obscure the ingredient used. It is suggested to test the composition of crude gambier extract to ensure what bioactive compounds are contained.

In this paper, the author proposes to make functional coffee drinks that have antioxidant properties by adding active substances that have antioxidant properties (catechins).

Adding catechins to ground coffee has been shown to increase the antioxidant activity of the coffee. This is easy to predict, because the ethanol extract from gambier (catechins) is known to contain high phenolic compounds and antioxidant activity.
‘The paper has not discussed the interaction between coffe and catechins on the antioxidant activity.

Moreever, in this study the concentration (ratio) of the ethanol extract of gamber used was very high, ranging from 5% to 20%. With this ratio, a cup of coffee will contain 500mg-2000 mg of catechins (A cup of coffee is usually made from 7 to 10
orams s colfee). Th dese = Hoh shcugh fera daly eiink/ This paper.hes o eonildered e possble hasard and oy effects assccited o the (e of etharl extract from garible 2 an Iake In heteimges.

In addition the author has changed the sensory test result data without being followed by a re-analysis the effect of treatment on the sensory propertie:

Sritier GUESicr) S WHY 0o Demple v 1 G Gl tha 19,000 i Co=chies (v SXDETOH) » WHER s are GRS DR KIS ik s Retonrs 1 0 i SeSEhIS 1 6 T DI o ST 5 5 GG S 10 K,
green tea, oolong tea etc.

REVIEWER #2: (Accept)
The article has been revised. The suggestions were incorporated and became much clearer and more coherent.

REVIEWER #3: (Accept)
Shorten the part of the standard curve in the analysis of total phenolics.

REVIEWER #4: (Minor revision)
General:

It was good Idea to change "catechin” gambler extract to “crude” gambir extract title. The manuscript had been improved significantly on title, introduction / state of art and method. It has been described comprehensively. Supporting reference has
been added adequately and appeared on reference’s list. The manuscript lead to be good quality. Minor revision was needed as stated below.

Abstract
T decle U nérealing of S i an el (U 18 s gt sl i aloidai ety Wik i ICS( Ve o 585108 i AUV10 i The fak aanferice o aifisc (i 21-22) 5 W Kl it By sl of expiimert. e
result show that new product taste was much lower hedonic score although the color and flavor was slightly higher. It's suggested not to delare that "the antioxidant properties of functional robusta coffee aiso indicate an improvement based on a

ooy s ces Of the st T ek Abpstosi o ews rodecE W 0F Inereed BY-G e it roets

Keywords
It s suggested to omit the word “catechin” from keyword list, or change to crude gambir extract. The word *catechin” should not be appeared on "keywords” by consideration the new title of “crude gambir extract”,
Practical application

It is suggested to make clear the state of product performance as mixed powder or coffee-drink In case on practical application (line 24-26) it is better to add the explanation the state of commodity as mixed powder contained coffee powder and
crude gambir extract, or It as separately powder of coffee powder at one package and crude gamber etract on the other package and it will be mixed a minute before serve coffee drink

Discussi
The 1o e 0040 GOyt P Vel TUrcion ol Subsiancs f i T ek WY S 0L K1 B it T o Sho e st Wt her s pre SIAnt ek of e st on Sk, BRI AEEIY T80
and solubllity. If It's possible, It would be better to add more discussion about relationship among parameters had been measured.

Others / Miscellaneous
There are more than five terms of aroma (Indonesian language) has not yet translate to standard term for hedonic sensory test. It is suggested and better to use term “flavor” or other representative standard term

Entire Scoresheet:
Reviewer: 1

Recommendation: Accept
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Entire Scoresheet:
Reviewer: 1

Recommendation: Accept

Comments:
The article has been revised. The suggestions were Incorporated and became much clearer and more coherent.

Additional Questions:
Does the manuscript contain new and significant Information to justify publication?: Yes

Does the Abstract (Summary) clearly and accurately describe the content of the article?: Yes
Is the problem significant and concisely stated?: Yes

Are the methods described comprehensively?: Yes

Are the interpretations and conclusions justified by the results?: Yes

Is adequate reference made to other work In the field?: Yes

Length of article is: Adequate

Number of tables is: Adequate

Number of figures is: Adequate
Please state any conflict(s) of interest that you have in relation to the review of this paper (state “none” if this is not applicable).: none
Rating:

Interest: 2. Good

Quality: 2. Good

Originality: 2. Good

Overall: 2. Good

Reviewer: 2
Recommendation: Minor Revision

Comments:
General:

It was good Idea to change “catechin” gambier extract to “crude” gambir extract title. The manuscript had been improved significantly on title, introduction / state of art and method. It has been described comprehensively. Supporting reference
has been added adequately and appeared on reference’s list. The manuscript lead to be good quality. Minor revision was needed as stated below.

Abstract
To declare the increasing of antioxidant activity (line-18) it is suggested to state: “the antioxidant activity with an ICS0 value of 583.06 to 40.10 g/mL". The last sentence of abstract (line 21-22) is not fully justified by result of experiment. The
result show that new product taste was much lower hedonic score although the color and flavor was slightly higher. It's suggested not to declare that "the antioxidant properties of functional robusta coffee also indicate an improvement based on a
sensory preference of the panelists”. In fact, the taste of new product was not improved by crude gambir extract.

Keywords
It s suggested to omit the word *catechin” from keyword list, or change to crude gambir extract. The word *catechin” should not be appeared on "keywords” by consideration the new title of “crude gambir extract”,
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The addition of crude gambir extract in the production of
functional robusta coffee powder

Budi SANTOSO*! https://orcid.org/0000-0002-5037-0048, Agus WIJAYA!, Aldila DIN PANGAWIKAN?

Abstract

This study aims to improve the functional properties of robusta coffee by adding crude gambir extract. A
completely randomized non-factorial design with 5 treatments is used and each treatment was repeated three
times. The treatments consist of: robusta coffee powder (%): crude gambir extract (%) F1 = 100:0, F2 = 95:5, F3
= 90:10, F4 = 85:15, and F5 = 80:20. The results showed that the addition of crude gambir extract has a
significant effect on increasing the total phenol value from 10.65 to 101.20 mg/mL GAE and the antioxidant
activity with an ICso value of 583.06 to 40.10 pg/mL, acidity level (5.43-5.51), and the solubility percentage of
27.55-31.15%. Furthermore, the addition of crude gambir extract have no significant effect on the taste, color,
and aroma of the functional coffee produced.

Keywords: antioxidant; crude gambir extract; functional; gambir; robusta coffee.
Practical Application: Mixed powder as separately powder of coffee powder at one package and crude gamber etract on
the other package and it will be mixed a minute before serve coffee drink.
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1 Introduction

Functional and sensory properties are the two most important factors that influence consumer attractiveness to coffee
drinks. The functional properties of coffee are influenced by chlorogenic acid, while the sensory properties are influenced
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by caffeine levels. Chlorogenic acid and caffeine are the most dominant components in coffee and both affect the health
of the human body. However, high caffeine level has a negative impact on human health. Chlorogenic acid and caffeine
in robusta coffee are higher than in Arabica coffee (Chu, 2012). Jeszka-Skowron et al. (2020) added that chlorogenic acid
is the main bioactive compound with antioxidant properties. According to Wolska et al. (2017), the antioxidant
compounds in robusta coffee are higher than arabica, namely 43.63% and 36.18%, respectively. Herawati et al. (2019)
and Bobkova et al. (2020) stated that roasting coffee has a significant impact on reducing antioxidant properties. The
study conducted by Kuncoro et al. (2018) showed that coffee roasted at temperatures of 100, 110, and 120 °C decreases
the caffeine content by 13, 18, 25% and chlorogenic acid by 37, 50, 59%, respectively.

Many studies have been carried out in recent years to maintain the antioxidant properties of coffee. Isac-Torrente et al.
(2020) explained that processing coffee using the capsule method reduces antioxidant activity and overall phenol content.
According to Jeszka-Skowron et al. (2021), in addition to the roasting process to preserve the chlorogenic acid and total
phenol in coffee, other special treatment processes that can be carried out are steaming, decaffeination, or natural
fermentation (luwak coffee). Haile & Kang (2020) carried out a spontancous fermentation using Wickerhamomyces
anomalous (KNU18Y?3) strain on green coffee beans. Similarly, Cheng et al. (2019) showed that coffee processing using
the vacuum drying method with the aid of a microwave can maintain the phenolic compounds in green coffee.
Furthermore, Microwave-roasted coffee beans have a lower reducing power in ICso and total phenol compared to
unprocessed coffee beans (Salamatullah et al., 2021). Samsonowicz et al. (2019) explained that the addition of bioactive
compounds from cereal herbs increases the antioxidant and total phenols in coffee drinks and Bajaj & Ballal, (2021)
reported that instant coffee incorporated with Ganoderma lucidum extract powder has a large number of anti-tumor and
anti-oxidative properties because it contains triterpenoids as the main bioactive compounds. Rashidinejad et al. (2021)
explained that the addition of milk to coffee can reduce its functional properties due to the interaction of milk
components with the phenolic compounds in coffee.

A previous study showed that coffee contains bioactive compounds, which interact with each other to produce several
beneficial effects when combined with other bioactive compounds. One of the bioactive compounds potentially used is
catechin derived from the gambir plant. This plant has high antioxidants, namely (+)-catechins (Yeni et al., 2014).
Santoso et al. (2018, 2019) added that the inclusion of gambir catechin extract in canna-based edible films increases
antioxidant and antibacterial properties, respectively. Pambayun et al. (2019) stated the addition of gambir catechin
extract in the formulation of marshmallow candy inhibits the growth of the bacterium Streptococcus mutans, which
causes human dental plaque. Kamsina & Firdausni (2018) reported that the addition of gambir catechin extract to yam
cake can increase the shelf life by inhibiting the growth of Escherichia coli and Salmonella bacteria with an inhibitory
value of 11 mm and 15 mm, respectively. The incorporation of gambir catechin extract of about 600 ppm in margarine
can reduce free fatty acids in these products (Aini et al., 2020).

2 Material and methods

2.1 Tools and materials

The tools used consist of a blender (Philips, Holland), hot plate, Whatman No 1 filter paper, analytical balance (Kenko,
Japan), drying oven, pH meter (Eutech, Malaysia), rotary vacuum evaporator, 80 mesh filter, and a spectrophotometer (A
and E Lab, USA). The various materials used are robusta coffee powder with medium to dark roast type from JagadRaye
Coffee Pagar Alam, South Sumatra; gambir powder from Babat Toman Village, Musi Banyuasin, South Sumatra; tannic
acid; 2,2-diphenyl- 1-picrylhydrazyl (DPPH); ethanol, methanol, gallic acid, pH 4 buffer, pH 7 buffer, and Folin-
Ciocalteu from the chemical laboratory of agricultural products, Sriwijaya University.

2.2 Study design

A non-factorial completely randomized design was used in this study. A total of five treatments are carried out using the
percentage ratio of robusta coffee powder with crude gambir extract (F1 = 100:0, F2 = 95:5, F3 =90:10, F4 = 85:15, and
F5 = 80:20) with 3 repetitions. In addition, 15 samples were used for each parameter in such a way that the total samples
used for the 5 parameters were 75. Furthermore, the data were analyzed using an analysis of variance with the SAS
Windows 9 program. The parameters observed consist of total phenol, antioxidant activity, acidity level (pH), solubility
percentage (Gontard et al., 1993), and the sensory test was conducted using the hedonic method of taste, color, and aroma
on a scale (1 = dislike very much, 2 = dislike, 3=like, and 4 = very much like) (Pratama, 2018).

a. Total Phenol

The total phenol level was determined based on Marjoni et al. (2015) which have been modified are as follows: 50 g of
coffee powder were weighed, 500 mL of distilled water were added and stirred until homogeneous. 100 mg of the extract
are then dissolved to 10 mL with distilled water to obtain a concentration of 10 mg/mL. The concentration of 10 mg/mL
was pipetted into 1 mL and diluted to 10 mL with distilled water and the concentration of the extract was 1 mg/mL.
Pipette 0.2 mL of extract, add 15.8 mL of distilled water and 1 mL of Folin-Ciocalteu reagent, shaken and allowed to
stand for 8 minutes. Add 3 mL of 10% Na,COs to the mixture, leave the solution for 2 hours at room temperature. The



absorption was measured using a UV-Vis spectrophotometer with an absorption wavelength of 765 nm. The phenol
content was obtained as mg gallic acid equivalent/g sample and created a calibration curve with the regression equation y
=ax + b, where X is the concentration and Y is the absorbance.

Preparation of gallic acid calibration curve with Folin-Ciocalteu. Phenol reagent: 50 mg of gallic acid was weighed, 1 mL
0f 96% ethanol was added, distilled water was added until the final volume was 50 mL in such a way that a concentration
of 1 mg/mL was obtained as the mother liquor. The mother liquor was pipetted to 1 mL, 1.25 mL, 1.5 mL, 1.75 mL, and
2 mL, respectively and then diluted with distilled water to a final volume of 10 mL at concentrations of 100, 125, 150,
175, 200 ppm gallic acid. Furthermore, a 0.2 mL pipette of each concentration of the gallic acid solution was added, then
15.8 mL distilled water and 1 mL Folin-Ciocalteu reagent are added and the mixture was stirred until homogeneous and
allowed to stand for 8 minutes. 3 mL of 10% Na>COs solution was added, shaken homogeneously, and then allowed to
stand for 2 hours at room temperature, and the absorption was measured at an absorption wavelength of 765 nm.

b. Antioxidant Activity (ICso)

The antioxidant activity test was carried out by calculating the 1Cso value using the DPPH method (1.1 diphenyl 2
picrilhydrazil) according to Association of Official Analytical Chemists (2005), which has been modified: The combined
ground coffee sample weighed + 0.1 g and then dissolved with 100 mL of methanol (1000 ppm). The sample solution
was formulated into 5 concentration series, namely 100 ppm, 80 ppm, 60 ppm, 40 ppm, and 20 ppm. A series of 100 ppm
dilution was created from 0.5 mL of sample added to 4.5 mL of methanol in a test tube and homogenized. The 80 ppm
dilution series was composed from 0.4 mL of the sample, 4.6 mL of methanol was added, placed in a test tube, and
homogenized. A series of 60 ppm dilutions were produced from 0.3 mL of sample added to 4.7 mL of methanol in a test
tube and homogenized. A 40 ppm dilution series was prepared from 0.2 mL of sample added to 4.8 mL of methanol in a
test tube and homogenized. A series of 20 ppm dilutions were prepared from 0.1 mL of sample added to 4.9 mL of
methanol in a test tube and homogenized. In addition, 0.2 mL of each concentration was taken and 2 mL of DPPH
solution (0.0038 g DPPH plus 50 mL methanol) was added and homogenized with a vortex. The DPPH solution was
placed into a cuvette and the absorbance value was measured using a spectrophotometer (wavelength 517 nm) and was
recorded as absorbance blank (Asiank). The solution that has been vortexed was left in a dark room for 30 minutes and
then placed into a cuvette and the absorbance value was measured using a spectrophotometer (wavelength 517 nm) and
recorded as sample absorbance (Asample). Antioxidant capacity (% inhibition) can be calculated using the following
formula: Percent Inhibition (%) = (Ablank-Asamplc)/Ablank < 100%. The value of antioxidant capacity (% inhibition) of each
concentration was used to find a linear equation. The linear regression equation (y = ax + b) was obtained to determine
the ICso value. The value of y = 50 in such a way that the value of x can be obtained as the value of the antioxidant
activity.

c. Acidity Level (pH)

According to Kumesan et al. (2017), the pH value was determined using a modified pH meter as follows: The pH meter
must first be calibrated to the sensitivity of the pointer with a pH 7 buffer solution. The sample of about 10 g was
weighed and homogenize with 20 mL of distilled water for 1 minute, and pour into a 10 mL beaker. The electrode was
immersed in the sample and waited for a while until the pH is stable. The pH value can be directly read on the pH meter
scale, after which the electrodes were removed and rinsed with distilled water.

d. Sensory Test

A sensory test was carried out on functional coffee using the hedonic method with semi-trained panelists. A panel of 25
students of the Agricultural Products Technology Study Program, Sriwijaya University who had previously been trained
in testing the properties of ground coffee and had studied plantation plant processing technology courses, especially
coffee processing were used in this study. The functioning of the hedonic test is based on (Pratama, 2018), where
panelists are asked to provide responses regarding the level of likes or dislikes of the sample presented. Samples are
presented one at a time, then the panelists assess the sample based on the level of preference for color, aroma, and taste.
Based on available value standards. Score scale: strongly dislike = 1, dislike = 2, like = 3, and like very much = 1).

2.3 Procedure

This study was carried out in 2 different stages, namely the production of crude gambir extract and functional robusta
coftee.

a. The Production of Crude Gambir Extract

The crude gambir extract was produced using a modified maceration method (Damanik et al., 2014) as the 80% crude
extract of gambier produced: dry gambir powder was pulverized in a blender and sieved through an 80 mesh sieve. A
total of 100 g of dry gambir powder was added to the Erlenmeyer flask, and then 300 mL of 70% ethanol was poured into
it and the maceration process was performed for 24 hours. The macerated powder was filtered using Whatman No.1 filter
paper to obtain gambir filtrate. The filtrate was evaporated using a rotary vacuum evaporator at a temperature of 85 °C



until the ethanol evaporates. Furthermore, the process continued with the drying using a drying oven at a temperature of
85 °C until the crude gambir extract was obtained. The extract was mashed with a blender and filtered using an 80 mesh
sieve and was placed in an airtight and light-tight bottle.

b. The Production of Functional Coffee

Functional coffee was produced based on a predetermined formulation of robusta coffee powder and crude gambir extract.
Furthermore, functional coffee of 30 g with a powder size of 80 mesh was placed in a beaker, and 250 mL of coffee was
added at 80 °C and stirred for 15 seconds using a magnetic stirrer. Functional coffee drinks are filtered using a bleached
paper filter and can be analyzed according to predetermined parameters.

3 Results and discussion
3.1 Solubility percentage

The measurement of the solubility percentage was carried out on the conventional coffee powder. Functional robusta
coffee powder has a solubility percentage of 27.55-31.15% with the lowest F1 treatment and the highest F5 treatment.
The average solubility percentage is shown in Figure 1.

The percentage comparison of the coffee powder with crude gambir extract has a significant influence on the percentage
solubility of the functional coffee produced. The solubility percentage increases with the higher concentration of crude
gambir extract (Figure 1). This is influenced by the polarity nature of the catechin compounds in crude gambir extract.
Pambayun et al. (2007b) stated that gambir powder extracted using the maceration method with a mixture of water and
ethanol as a solvent with a polarity index of 7.7 produced the highest catechin extract. Based on these results, it can be
concluded that the catechin extract is polar. Furthermore, polar compounds only dissolve polar solvents such as ethanol,
methanol, butanol, and water, while non-polar compounds only dissolve in non-polar solvents, such as ether, chloroform,
and n-hexane (Leksono et al., 2018). Yeni et al. (2017) states that catechin compounds from gambir powder dissolve well
in hot water.

These results are similar to a study performed by Budiyanto et al. (2021), which states that the solubility of kirmanan and
juremian clones at different degrees of roasting ranged from 21.67-45.00%. Azizah et al. (2019) and Siregar et al. (2020)
explained that arabica coffee processed by the fermentation method using Saccharomyces cerevisiae and lactic acid
bacteria results in a solubility value of 30.35-30.74% and 4.26-4.56%, respectively.

3.2 Total phenol

The total phenol functional coffee ranges from 10.65-101.20 mg/mL GAE. The highest total phenol is found at the F5
treatment at 101.20 mg/mL GAE and the lowest with the F1 treatment at 10.65 mg/mL GAE. The average total functional
phenol of coffee is shown in Figure 2.

The honest significance difference test (Figure 2) shows that the total functional coffee phenol produced increases
significantly with the increase in the concentration of crude gambir extract. In addition, it can be explained that the
extract contains antioxidants. Pambayun et al. (2007b) and Rauf et al. (2010) explained that gambir powder contains
catechin with a total phenol of 50.96% and 62.13%, respectively. Kamsina et al. (2020) report that adding gambir
catechin extract increases total phenol in wet noodles by 84%.

The total phenol produced from coffee was similar to that of Nichmah et al. (2019), which shows that cinnamon coffee
bags contain a total phenol of 34.46 mg/mL GAE. This functional coffee has a higher total phenol content than oven-
roasted coffee, namely 16.66 mg/mL GAE (Alkaltham et al., 2020), The well-known branded coffee that is circulating in
Indonesia is 46.27 mg/mL GAE (Lelyana & Cahyono, 2015) and roasted arabica coffee is 49.90 mg/mL GAE
(Odzakovi¢ et al. 2016). Compared to the study by Gornas et al. (2016), unroasted green robusta coffee contains 208.89
mg/mL GAE of total phenol and 119.22 mg/mL GAE in roasted coffee.

3.4 Antioxidant activity

The antioxidant activity of this functional coffee uses ICso. The resulting ICso values range from 40.10-583.06 pg/mL
with the highest value in F1 treatment and lowest in F5. The average ICso value of the functional coffee produced is
shown in Figure 3.

The ICso value decreases along with the concentration of the crude gambir extract (Figure 3). This means that the
antioxidant activity of functional coffee increases with the higher concentration of crude gambir extract, and this increase
is due to its antioxidants. Gambir (Uncaria gambir Roxb) is a plant that contains derivatives of polyphenolic compounds,
namely: catechins, tannins, epicatechin, quercetin epigallocatechin, and others. Most of the catechin are found in gambir,
hence the plant is known as antioxidants and antibacterials (Aditya & Ariyanti, 2016). Kurniatri et al. (2019) explained
that gambir extract contains 92.45% of catechin compounds.

Compared to the study by Haile & Kang (2020), green coffee beans fermented with Wickerhamomyces anomalous (Strain
KNU18Y3) have an ICso of 25.51 ppm. Desai et al. (2019) cover the antioxidant compounds of green coffee using the



12.78 nug/mL microencapsulation method, the results are lower than that in this study. This was higher than that of
Bobkova et al. (2020), which stated that low-quality roasted green coffee powders are about 69.08-78.55 pg/mL and
Isnindar et al. (2017). Masek et al. (2020) reported that robusta coffee and robusta green coffee contain antioxidants with
an ICso 0f 2210 pg/mL and 81.6 pg/mL, respectively.

3.5 Acidity level (pH)

The functional coffee has a pH ranging from 5.43-5.51 with the lowest reported in the F5 treatment and the highest in F1.
The average pH is shown in Figure 4. The average pH is shown in the figure below.

The acidity level (pH) of functional coffee decreases along with the increase in the concentration of crude gambir extract
(Figure 4). This is because the extract is a weak acid and stable under acidic conditions. These results agree with
Pambayun et al. (2007a) according to which the catechin in the gambir extract has many hydroxyl groups (characteristic
of Arrhenius base compounds) because it binds directly to the phenolic ring and forms acidic compounds. Yeni et al.
(2017) respectively stated that the antioxidant activity of gambir catechin extract increased and catechin is a weak acid
that can be easily oxidized at a neutral pH value (pH 6.9) and stable at a low pH value (pH 2.8 and 4.9). The pH value of
functional coffee hardly differs from robusta coffee, which is around 5.47 (Suwarmini et al., 2017), fermented robusta
coffee 5.25-5.37 (Budi et al., 2020), brewed robusta coffee 5,16-5,69 (Aditya & Ariyanti, 2016), and instant powder
beverage with mangosteen-peeled coffee ranged from 5,26-5,63 (Apriani et al., 2016).

The relationship between the parameters of solubility percentage, total phenol, antioxidant activity (IC50), and pH is
closely related to the content of catechin compounds in crude gambier extract. It is known that catechin compounds are
polar, classified as phenolic compounds, antioxidants, and stable at acidic pH conditions, so that the higher the crude
gambier extract content, the higher the solubility level and total phenol, the lower the ICso and pH values.

3.6 Sensory test

The method used to sensory test the taste of functional coffee taste, flavor, and the color is hedonic using 25 semi-trained
panelists. The test results are presented in Figure 5.

The average hedonic scales for the taste, color, and flavor of functional coffee are 2.64-3.38; 2.8-3.16; and 2.8-3.4,
respectively (Figure 5). The results of the Friedman-Conover test show that the combined treatment of robusta coffee
powder with crude gambir extract has no significant influence on the taste, color, and flavor of the functional coffee
produced. Furthermore, it is interpreted that the addition of crude gambir extract in a concentration of 20% (w/w) does
not change the parameters mentioned. Furthermore, The sensory test also showed that the score for taste, color, and flavor
of functional coffee is above 3, which means that this coffee is preferred by the members of the panel.

4 Conclusion

The addition of crude gambir extract in robusta coffee powder improves the antioxidant properties of functional robusta
coffee with a sensory preference of the panelists. Robusta coffee which is incorporated with crude gambir extract has
total phenol of 10.65-101.20 mg/mL GAE, antioxidant activity (ICso = 583.06-40.10 pg/mL), acidity level (5.43-5.51),
and the solubility percentage of 27.55-31.15%.
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Figure 1 [[Q1: Q1]]. The average solubility percentage of functional robusta coffee powder.
Description: F1 = 100% robusta coffee powder: 0% crude gambir extract. F2 = 95% robusta coffee
powder: 5% crude gambir extract. F3 = 90% robusta coffee powder: 10% crude gambir extract. F4
= 85% robusta coffee powder: 15% crude gambir extract. F5 = 80% robusta coffee powder: 20%
crude gambir extract.

Figure 2. The average total phenol of functional robusta coffee powder.
Figure 3. The average ICso value (ug/mL) of functional coffee.
Figure 4. The average acidity level (pH) of functional robusta coffee.

Figure 5. Sensory test on taste, color, and flavor of functional robusta coffee.
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Figure 4. The average acidity level (pH) of functional robusta coffee
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