
* Corresponding author: Trần Văn Hiếu; Email: 

Copyright © 2024 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0. 

Comparison of drying methods for agricultural products applying in traditional 
medicine 

Nguyễn Văn Lực 1 and Trần Văn Hiếu 2, * 

1 President, Nha Trang College of Engineering Technology, Nha Trang 650000, Khanh Hoa, Vietnam. 
2 Head of Refrigeration Department - Faculty of Electrical – Electronics. Nha Trang College of Engineering Technology, Nha 
Trang 650000, Khanh Hoa, Vietnam. 

International Journal of Science and Research Archive, 2024, 11(01), 2540–2543 

Publication history: Received on 03 January 2024; revised on 20 February 2024; accepted on 23 February 2024 

Article DOI: https://doi.org/10.30574/ijsra.2024.11.1.0222 

Abstract 

Drying medicinal herbs is one of the necessary methods to maintain a stable quality of medicinal herbs. Currently, there 
are many methods of drying medicinal herbs, such as sun drying, freeze drying, infrared drying, ultrasonic drying, 
microwave drying, and convection drying. Each method produces different quality medicinal materials with advantages 
and disadvantages in productivity, product quality, energy costs, and applications. Therefore, the paper focuses on other 
methods of drying agricultural medicinal herbs with the above issues, such as a basis for scientists and manufacturing 
enterprises to choose appropriate drying methods. 
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1. Introduction

The drying method of agricultural products is not mainly in traditional medicine, but it is applied in the preservation 
and processing of some herbs and medicinal foods. Here are some roles of drying methods in this context: Preservation 
of product quality through drying that is effective to remove water from agricultural products, preventing the growth 
of bacteria, mold and harmful bacteria [1-4]. The thing helps preserve the quality of herbs and medicinal foods, prevent 
decomposition and minimize nutrient loss. Convenience of use is enhanced. Dried products can be easier to store and 
transport than fresh products [5,6]. The creates convenience in the use and consumption of herbs and medicinal foods 
in traditional medicine. Risk reduction of contamination using drying method to help reduce the risk of environmental 
pollution and loss due to damage by bacteria and mold. Reducing water in the product also helps prevent the growth of 
harmful microorganisms to health [7]. Improvement of stability and durability of chemical components in herbs and 
medicinal foods also get effective using drying method. The help maintain the potency and effectiveness of products 
over time, which is necessary in traditional medicine [8-10]. However, the drying methods can also affect some 
nutritional and active ingredients in herbs and medicinal foods. The thing should also be noted. The drying should be 
considered to ensure for the maintain of the product quality and effectiveness. 

Different drying methods can be found, such as convection drying [4], solar drying [11], infrared freeze drying [1-3, 
12,13], IR drying [14], microwave combined drying [15,16], and ultrasonic combined drying [17,18]. However, no 
publications exhibit drying methods according to energy costs, production scale, operating principles, applications, 
wind speed, price, and product quality. Therefore, this article focuses on the issue just mentioned. 
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2. Material and methods 

Documents related to drying medicinal herbs from agricultural sources such as freeze drying, infrared drying, 
convection drying, ultrasonic drying, microwave drying with energy calculations, costs, production scale production, 
operating principles, applications, and product quality when applying the above drying method, were used in this study. 
Besides, the methods of expert and empirical are applied. 

3. Results and discussion 

Currently, many different agricultural drying methods applied to preserve and process medicine products from 
agricultural. Here are some common types: 

 Sun drying: Using solar energy to dry agricultural products. Traditional and popular method in many rural 
areas.  

 Convection freeze drying: Use cold air to absorb and remove moisture from the product. Suitable for 
agricultural products such as vegetables, fruits and processed foods. Drying temperature is from 125 °C to 50 
°C with the drying time of 20 min to 116 min [1, 9,10]. 

 Infrared radiation drying: Infrared rays give heat energy to the product and evaporate water. Product quality 
could be maintain better than convection freeze drying. Drying temperature is from 40 to 60 °C [1,14]. 

 Ultrasonic drying: Mechanical sound waves create high temperature and pressure, evaporating water from the 
product. Suitable for products that are temperature sensitive and require speed. 

 IR drying: Low frequency infrared waves transmit energy and dry products. Suitable for agricultural products 
and foods that require careful temperature control [14]. 

 Microwave drying: Microwaves using heat and dry the product from the inside, help dry quickly and maintain 
the original color and quality of the product. Drying power is about 8.0–11.2 W g−1 of mint [8, 14-16].  

 Vacuum drying: Creates a vacuum environment to reduce pressure and the boiling point of water, evaporating 
water from the product. Suitable for products that need to preserve good taste and quality [5,16]. 

The following are operating principle, drying speed, drying capacity, cost and energy efficiency, product quality, and 
application of drying methods to each condition. 

3.1. Operating principle 

Convection Freeze Drying: Uses cold air to absorb and remove products moisture. Radiation-infrared freeze drying uses 
infrared rays to transmit heat energy to the product and evaporate water. Microwave drying: Generates microwaves to 
excite water molecules in the product, increasing the temperature and evaporating water. Ultrasonic-assisted drying 
creates the sound waves to form variable pressure points in the liquid, causing a cavitational effect and generating high 
temperature and pressure that evaporates the water. Low-frequency infrared drying: Uses low-frequency infrared 
waves to transmit energy and dry products. Vacuum drying: Creates a vacuum environment to reduce the pressure and 
boiling point of water, evaporating water from the product [19]. 

3.2. Productivity 

Convection freeze-drying often apply large quantities of product and do more quickly than infrared radiation freeze-
drying. Infrared Radiation Freeze Drying: Suitable for applications requiring precise temperature control and 
gentleness to the product. Suitable for large scale and can handle large quantities of products. Microwave drying is 
suitable for small to medium scale and used for household applications. 

3.3. Drying speed 

Infrared radiation freeze drying: Usually requires longer drying time than microwave drying and ultrasonic drying. 
Microwave drying: Can dry quickly due to direct effect on water molecules. Ultrasonic drying could dry quick and 
effective, especially in drying products with good water absorption. Low-frequency infrared drying depend on the 
specific device, rapid and uniform more. Vacuum drying is possible rapid drying more. It depend on the drying 
conditions and the product characteristics. 

3.4. Cost and energy efficiency 

Convection freeze drying usually has a higher initial investment cost, but can be more energy efficient in the large drying 
scale. Infrared radiation freeze drying could be more energy efficient in some cases, but may require high investment. 
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Infrared radiation freeze drying: Good energy efficiency can be achieved, especially in drying products with large 
thicknesses. Microwave drying is energy efficient, but temperature control and temperature uniformity in the 
demanding products in the complex control technology. Ultrasonic drying often more energy efficient in other 
applications because it can dry quickly and does not require direct exposure to high temperatures. Low-frequency 
infrared drying could have good energy efficiency, especially in drying products that require careful temperature 
control. Special equipment is demanded and is more expensive than some other methods. Vacuum drying: Usually good 
energy efficiency due to the reduction of the boiling point of water in a vacuum environment [20]. 

3.5. Product quality 

Convection freeze drying reduce product quality due to the impact of cold air. Infrared radiation freeze-drying usually 
gives better results in terms of product quality because of non-cold air. Microwave drying cause changes in the structure 
and quality of the product, especially for temperature-sensitive foods. Ultrasonic drying provide good product quality, 
but performance may depend on specific product characteristics. Low-frequency infrared drying often maintains good 
product quality, especially in color and flavor. Vacuum drying also maintains product quality, keeping color and quality 
intact. Requiring special vacuum equipment and may have higher investment costs [21]. 

3.6. Application 

Convection freeze drying is suitable for applications in the large scale products, such as in the food and chemical 
industries. Infrared radiation freeze-drying: Suitable for temperature-sensitive applications, such as organic foods or 
medical products. Ultrasonic drying: Suitable for small to medium applications, especially in the medical and research 
fields. Low-frequency infrared drying is suitable for drying products that need to maintain color and quality, such as 
processed foods, herbs, and medical products. Vacuum drying is suitable for a variety of products, for example, 
processed foods, pharmaceuticals, and industrial raw materials. Each method has its own advantages and limitations, 
and the choice between them often depends on the specific requirements of the drying process and the processed 
product. 

4. Conclusion 

The article analyzed and compared the advantages and disadvantages of infrared freeze drying, convection drying, sun 
drying, microwave drying, and ultrasonic drying in energy costs, product quality, production scale, operating principle, 
drying speed, and application of each drying method. This article will be valuable for analyzing and choosing methods 
of drying medicinal herbs from agricultural sources, which will minimize time and investment costs for the operation 
of medicinal herbs drying. 
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