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INTRODUCTION.  Spices and herbs are essential components in kitchens worldwide, 

adding depth, aroma, and flavor to various dishes. However, to preserve their potency for 

long periods, drying is often necessary. The drying process of herbs and spices is critical in 

retaining their valuable oils, flavors, and nutrients. Among various methods of drying, low-

temperature drying is one of the most effective techniques to ensure the preservation of their 

unique qualities. In this article, we’ll explore the benefits, techniques, and steps involved in 

the drying process of spices and herbs at low temperatures. Spices and herbs are rich in 

essential oils, antioxidants, vitamins, and minerals, all of which are prone to degradation 

when exposed to air, light, and heat. Drying helps to remove moisture, which prevents 

microbial growth, mold formation, and spoilage [1,2]. By reducing the moisture content of 

herbs and spices, their shelf life is greatly extended, allowing for use in a variety of culinary 
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applications. However, traditional drying methods can sometimes strip away these delicate 

properties, particularly when high heat is applied. To maintain the integrity of flavor, aroma, 

and nutrients, drying at low temperatures is highly recommended. Low-temperature drying 

helps preserve the volatile oils and phytochemicals responsible for the herbs’ and spices’ 

potency. 

1. Flavor Retention: One of the primary benefits of low-temperature drying is the 

retention of flavor. Many essential oils and aromatic compounds found in herbs and spices 

are heat-sensitive. Using low temperatures helps to retain these compounds, ensuring that 

the dried product retains its fresh flavor. 

2. Nutrient Preservation: Herbs and spices contain several valuable nutrients, such as 

vitamins (like vitamin C) and minerals. High temperatures can degrade these nutrients. By 

drying at lower temperatures, you prevent the loss of essential nutrients, making dried herbs 

and spices a healthier choice. 

3. Color and Appearance: Drying at low temperatures helps to maintain the natural 

color of herbs and spices. High heat can cause browning, which diminishes the aesthetic 

appeal of the dried product. A low-temperature drying process preserves the vibrant greens 

of herbs and the rich hues of spices. 

4. Preventing Over-Drying: Excessive heat can lead to over-drying, where herbs and 

spices lose their essential oils and become brittle. Low-temperature drying reduces the risk 

of over-drying, ensuring that the product retains its texture and aroma [3]. 

There are various ways to dry herbs and spices at low temperatures. Each method has its 

advantages depending on the available resources, space, and the specific needs of the herb 

or spice being dried. 

1. Dehydrators: One of the most effective ways to dry herbs and spices at low 

temperatures is by using a food dehydrator. These appliances allow you to control the 

temperature precisely. Most food dehydrators have a setting for temperatures between 95°F 

and 115°F (35°C to 46°C), which is ideal for drying herbs without compromising their 

flavor and nutrients. Herbs are placed in trays, and the dehydrator circulates warm air 

around them, gently removing moisture. 

2. Oven Drying at Low Temperature: An oven can be used to dry herbs and spices at 

low temperatures by setting it to a very low heat, typically around 100°F to 130°F (38°C to 

54°C). The oven door should be left slightly ajar to allow moisture to escape. This method 

works well for drying larger quantities of herbs but requires careful monitoring to prevent 

overheating. 
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3. Air Drying: For herbs with low moisture content, air drying can be a simple and 

natural method of drying. The herbs are hung in small bunches in a dry, well-ventilated area 

out of direct sunlight. While air drying is often used at room temperature, it can also be 

done in a controlled environment with gentle airflow and cooler temperatures, particularly 

in regions where humidity is not a concern. 

4. Freeze Drying: Freeze drying, although more expensive and not commonly used at 

home, is one of the best ways to preserve the freshness of herbs and spices at very low 

temperatures. In this process, herbs are frozen and then placed in a vacuum chamber where 

the moisture is sublimated. The result is a lightweight, nutrient-rich product that retains its 

color, flavor, and nutritional value. 

5. Sun Drying: In dry climates, sun drying is a traditional method for drying herbs and 

spices. While effective in hot, dry conditions, this method does require careful monitoring 

as direct sunlight and high temperatures can degrade the quality of the herbs. A cooler, 

shaded drying spot with low ambient temperature is preferred for better results [4,5,6]. 

Start by harvesting your herbs and spices at the peak of their flavor and aroma. Ideally, 

herbs should be picked early in the day when the oils are concentrated and before the sun 

evaporates too much of their moisture. Wash the herbs and spices thoroughly to remove dirt 

and contaminants. Pat them dry gently with a towel to remove excess moisture before 

beginning the drying process. Some herbs, such as basil and mint, benefit from being 

stripped of their leaves before drying, while others like thyme and rosemary can be dried on 

the stem. Whether you’re using a dehydrator, an oven, or air drying, arrange the herbs in a 

single layer, allowing air to circulate around them. This ensures that they dry evenly and 

don’t mold or spoil [7,8]. 

Keep a careful eye on the temperature throughout the drying process. The goal is to keep 

it under 130°F (54°C). The drying process can take anywhere from a few hours to several 

days, depending on the method used and the moisture content of the herbs. Once dried, 

allow the herbs to cool before storing them in airtight containers to avoid moisture 

reabsorption. Glass jars, vacuum-sealed bags, or mylar bags are ideal for keeping herbs 

fresh. Store them in a cool, dark place, away from direct sunlight. Drying herbs and spices 

at low temperatures is a delicate but rewarding process. By using lower heat, you ensure 

that the volatile oils, nutrients, and flavors are preserved for future use. Whether using a 

dehydrator, oven, or air drying, maintaining a low drying temperature is key to achieving 

high-quality dried herbs and spices that can enhance your culinary creations year-round. 
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Whether for personal use or as a business, understanding the best techniques for low-

temperature drying will help you make the most out of your spices and herbs [9]. 

Analysis of literature. The drying process of herbs and spices is crucial for preserving 

their flavor, color, aroma, and nutritional value. Traditional methods of drying, such as sun 

drying and oven drying, are commonly used; however, they can compromise the integrity of 

volatile oils, antioxidants, and other essential compounds found in herbs and spices. This is 

particularly true when exposed to high temperatures. Low-temperature drying has garnered 

attention as a method that preserves the quality of herbs and spices while extending their 

shelf life. In this analysis, we will review existing literature on the methods, benefits, and 

challenges of low-temperature drying techniques for herbs and spices. The drying process, 

by definition, removes moisture from plant materials to prevent microbial growth and 

spoilage. According to Bae et al. (2019), the traditional method of sun drying exposes herbs 

to high temperatures and intense sunlight, which can degrade essential oils and compounds, 

especially in aromatic herbs like basil, mint, and thyme. This is particularly problematic 

when the drying temperatures exceed 140°F (60°C), leading to a loss of valuable volatile 

compounds (Mujeeb et al., 2017) [10]. 

To avoid these issues, the literature highlights several alternative low-temperature drying 

methods, such as food dehydrators, freeze-drying, and oven drying at controlled 

temperatures. Studies by Doymaz (2015) and Sharma et al. (2017) show that dehydrators 

with controlled airflow and temperature settings (between 95°F and 115°F or 35°C to 46°C) 

are effective in preserving the quality of spices and herbs while removing moisture 

efficiently. These techniques also retain the vibrant color of the herbs and preserve key 

nutrients such as vitamins, minerals, and antioxidants, which may otherwise degrade at 

higher temperatures (Sharma et al., 2017). The primary advantage of low-temperature 

drying lies in its ability to preserve the aromatic compounds and essential oils found in 

herbs. As demonstrated by the work of Chourasiya et al. (2020), drying herbs at 

temperatures below 140°F (60°C) prevents the evaporation of volatile oils, which are crucial 

for the flavor and medicinal properties of the herbs. For instance, in mint and oregano, 

essential oils account for up to 4% of the plant's dry weight, and losing these oils can 

significantly reduce their efficacy (Chourasiya et al., 2020). Nutrient retention is another 

critical benefit of low-temperature drying. Research by Cacace et al. (2017) indicates that 

herbs dried at lower temperatures retain higher levels of vitamin C, antioxidants, and 

phenolic compounds compared to those subjected to high heat. This is particularly 

important for herbs like parsley, basil, and thyme, which are rich in bioactive compounds 
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that provide significant health benefits. Low-temperature drying methods, therefore, not 

only preserve the culinary value of the herbs but also their potential health-promoting 

properties [11,12,13]. 

Moreover, low-temperature drying prevents over-drying and texture degradation, a 

common issue when herbs are exposed to high temperatures. According to Giri and Prasad 

(2019), while herbs dried at high temperatures may appear crisp and brittle, they often lose 

their flavor and aroma due to the destruction of essential oils. Low-temperature drying 

maintains the softness of the herbs, allowing them to retain both their texture and flavor 

profile. While the benefits of low-temperature drying are evident, several challenges persist 

in the practical application of these techniques. One of the main concerns highlighted in the 

literature is the longer drying time required for low-temperature methods. Dehydrators and 

air-drying methods can take several hours to days to fully dry herbs and spices, compared to 

the quicker drying times associated with higher temperatures (Mujeeb et al., 2017). This 

extended drying time can be a limiting factor for large-scale production, where efficiency 

and speed are critical. Additionally, the use of low temperatures requires controlled 

environments to avoid the growth of mold or bacterial contamination. As Bae et al. (2019) 

caution, moisture levels must be carefully monitored during low-temperature drying to 

prevent the risk of spoilage. This can be a challenge in environments with high humidity or 

inconsistent airflow [14,15]. 

Another consideration is the cost associated with specialized drying equipment. Freeze-

drying and certain dehydrators require significant upfront investment, and their energy 

consumption may not be feasible for small-scale or home operations. Doymaz (2015) 

suggests that while freeze-drying is one of the most effective methods for preserving the full 

nutritional and flavor profile of herbs, its high cost makes it less accessible for many 

producers. Recent advances in technology have introduced new approaches to low-

temperature drying. For example, superheated steam drying and microwave-assisted drying 

have shown promise in preserving flavor while reducing drying times. These techniques 

involve utilizing steam or microwaves to gently dry herbs at lower temperatures, as 

described by Shi et al. (2021). Such innovations could potentially address some of the 

efficiency challenges associated with traditional low-temperature methods while 

maintaining the quality of the final product. Furthermore, research by Cacace et al. (2017) 

emphasizes the potential of combining low-temperature drying with vacuum conditions to 

preserve volatile compounds. Vacuum drying, where pressure is reduced to facilitate 
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moisture removal at lower temperatures, is gaining traction as an alternative method that 

improves both the speed and quality of the drying process [16,17]. 

Low-temperature drying methods for herbs and spices are increasingly recognized as 

effective techniques for preserving flavor, aroma, and nutritional value. The literature 

suggests that controlled environments, such as food dehydrators and freeze-drying, are 

particularly beneficial in retaining essential oils, antioxidants, and vitamins, which are 

critical for both culinary and medicinal purposes. However, challenges such as longer 

drying times, the potential for spoilage, and the cost of specialized equipment must be 

considered when choosing a method for drying. Ongoing research into alternative methods 

and advancements in drying technology continue to improve the efficiency and accessibility 

of low-temperature drying for both home users and large-scale producers. 

  Conclusion. Low-temperature drying of spices and herbs is a highly effective 

method for preserving their essential flavors, aromas, and nutritional content. This process 

helps retain valuable compounds, such as volatile oils and antioxidants, which are often lost 

when exposed to high temperatures. Techniques like food dehydrators, freeze-drying, and 

oven drying at controlled temperatures offer significant advantages over traditional drying 

methods by ensuring the retention of the herbs' full potency. While low-temperature drying 

provides numerous benefits, including flavor preservation, nutrient retention, and improved 

aesthetic quality, it is not without its challenges. These include longer drying times, the need 

for careful environmental control to prevent spoilage, and the higher costs associated with 

specialized equipment. Despite these limitations, the growing awareness of the importance 

of preserving the nutritional and medicinal properties of herbs continues to drive innovation 

in drying technologies. Ongoing research into alternative drying methods and improvements 

in technology, such as vacuum drying and microwave-assisted drying, are helping to 

overcome some of these challenges, making low-temperature drying more efficient and 

accessible. As a result, this method remains a preferred choice for both small-scale 

producers and large-scale operations aiming to deliver high-quality, nutrient-rich, and 

flavorful dried herbs and spices. In conclusion, low-temperature drying is a promising 

approach for ensuring the long-term preservation and quality of herbs and spices, enhancing 

their value in both culinary and medicinal contexts. 
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