Review Form 3

	

	Journal Name:
	Journal of Scientific Research and Reports 

	Manuscript Number:
	Ms_JSRR_153872

	Title of the Manuscript: 
	Modelling and Analysis of Thin-Layer Drying Kinetics for Freeze-Dried Carrot Slices

	Type of the Article
	


	PART  1: Comments
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	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	The manuscript addresses an important topic in food process engineering modelling thin-layer drying kinetics of carrot slices under freeze-drying conditions. The work combines experimental drying data with mathematical modelling and diffusion analysis. The topic is relevant to food preservation, especially for heat-sensitive products.

However, the manuscript requires major revision before it can be considered for publication. There are inconsistencies in methodology, statistical reporting, model description, terminology, temperature values, and language clarity. Several sections need restructuring, clarification, and technical strengthening.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Clear and relevant. Indicates modelling and drying kinetics focus. The term “Thin-Layer Drying” is typically associated with convective drying, yet this study uses a freeze dryer. There appears to be conceptual mixing between convective drying and freeze drying. Clarify whether:

This is true freeze-drying (sublimation under vacuum), or

A hybrid plate-heated vacuum drying system.

Suggested revision:

“Modelling and Analysis of Thin-Layer Drying Kinetics of Carrot Slices under Vacuum Freeze-Drying Conditions”
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	Abstract has a clear objective, statistical evaluation has mentioned, best model has identified

Major issues are:

There is temperature inconsistency. Abstract states 40, 50, 60 °C while methods section states 30, 40, 50 °C.

Abstract states that 5 models were used, but Table lists 6 models. Activation energy has mentioned in the methods section but has not addressed in the abstract results. Language of the abstract also needs rephrasing.

Recommendations:

Correct the temperature values. Ensure the consistency in the number of models. Briefly mention the Deff range and activation energy values. Improve the grammar and writing.
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is not fully scientifically sound in its current form. It contains several major scientific issues and weaknesses in methodology and procedures that must be corrected before it can be considered scientifically correct. 

Major Scientific issues:

The study claims to investigate freeze-drying, but it has applied thin-layer models commonly used for convective hot air drying. It has discussed convective heat transfer mechanisms. It has cited mostly hot air-drying literature.

It has used heating plate temperatures of 40 – 60 °C.

True freeze-drying involves:

Freezing, primary drying (sublimation under vacuum) and secondary drying (desorption)

In freeze-drying, heat transfer is mainly by conduction and radiation, moisture removal is by sublimation, not liquid diffusion, internal diffusion assumptions differ from hot-air drying, yet the manuscript models “moisture movement using Fick’s diffusion equation” can typically be applied to convective drying. The drying mechanism has not properly justified.

There is temperature Inconsistency because the “Methods” section has mentioned 30, 40, 50 °C while the “Results” section has discussed 40, 50, 60 °C.

The study reports that Deff has increased with the increase in slice thickness. This is scientifically questionable because the effective moisture diffusivity is a material property. It can’t increase simply with the increase in thickness. Thickness can affect the drying time, not the intrinsic diffusivity. If the Deff has increased with thickness, the authors should provide a strong explanation or verify that whether the calculation method is correct or not.

The manuscript states:

Logarithmic model indicates the best but Table 3 lists: “Logistic regression model”. These are completely different models. This inconsistency affects the model interpretation, statistical validity and conclusions.

(MR, Fick’s model, Arrhenius) are incomplete or missing in the text. A scientific manuscript must clearly show:

MR = Mi​−Me  ∕ Mt​−Me​​

ln(MR) = − (π2 Deff  ∕ 4L2) t

Without properly stated equations, the work lacks transparency.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	Some references are incorrect or unrelated. The formatting is inconsistent. Some journals have been improperly capitalized.

Ozkan 2007 has been written twice.

Use the consistent format (journal-required style).

Some cited papers are unrelated to drying kinetics (e.g., banking sector paper, liposome study).

The below citations are incorrect or unrelated:

Aremu & Ekpo (2013) — topic unrelated to food drying kinetics

Wang et al. (2006) — liposome study.

Most cited references are for hot-air drying, not related to freeze-drying, which have different drying mechanisms and kinetics behaviours.

This manuscript should contain three categories of citations:

A) Freeze-Drying Theory and Mechanisms

B) Thin-Layer Drying Modelling

C) Modeling Techniques & Statistical Evaluation
	

	Is the language/English quality of the article suitable for scholarly communications?


	The manuscript demonstrates that the authors understand the technical subject, but the English writing needs to be improved. The manuscript requires major English editing and professional proofreading before it can meet academic journal standards.
	

	Optional/General comments


	The manuscript has investigated the thin-layer drying kinetics of carrot slices under freeze-drying conditions and attempted to identify the most suitable mathematical model for predicting drying behaviour. The topic is relevant and potentially valuable for food processing and preservation research, particularly for optimizing drying systems for heat-sensitive materials. The study has demonstrated effort in experimental data collection and comparative model evaluation using statistical indicators however, several improvements are necessary to enhance the scientific clarity of the manuscript.

The work has potential but requires major revision to improve conceptual clarity, methodological consistency, and presentation quality before it can be considered suitable for publication.
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	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in detail)

There are no obvious major research ethics violations
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