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Abstract: Apricot is an important traditional fruit tree in China, with fruits rich in bioactive compounds such as carotenoids,
phenolics, and flavonoids, offering antioxidant, anti-inflammatory, and chronic disease prevention properties. However, apricots
exhibit high postharvest respiration rates, are prone to softening and decay, have a short storage life, and suffer from fresh fruit
loss rates as high as 30%—-50%, which severely restricts industrial development. Drying, as a key processing method for apricot
fruits, can significantly extend shelf life, enhance added value, and promote sustainable development of the apricot industry. This
paper systematically reviews research progress in apricot drying technologies, focusing on the process characteristics, drying
effects, and limitations of methods such as natural sun drying, solar drying, hot-air drying, infrared drying, microwave drying,
vacuum freeze-drying, and gas jet impingement drying. Currently, apricot drying still faces challenges including inconsistent
product quality due to non-uniform maturity and size of raw materials, a lack of efficient quality-preserving drying technologies
and equipment, and food safety and environmental risks associated with chemical pretreatments. Looking ahead, it is essential
to develop efficient quality-preserving drying processes and intelligent equipment that eliminate the need for chemical
pretreatments, tailored to the material characteristics of apricot fruits, thereby driving the apricot drying industry toward greener,
safer, and higher-quality transformation and upgrading.
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[4]. According to incomplete statistics [5], there are over

1. Overview of Apl’lCOt Fruit 3,000 apricot cultivars worldwide, of which more than 2,000,

The apricot (Prunus armeniaca L.) is a deciduous tree accounting for about 66.67%, are found in China. While
belonging to the genus Prunus within the family Rosaceae. cultivated in Xinjiang, apricot trees are ?150 w1.dely grown n
Originating from the Xinjiang region of China [1], it is one of ~northern, northwestern, and eastern China. It is reported [6]
the fruit trees with a long history of cultivation in China [2]. ~that in 2022, the national apricot cultivation area reached
Historical records indicate [3] that apricot cultivation in China approximately 225,800 hectares with a total production of
dates back approximately 4000 years, with cultivation 1.381 million tons. In the same year, Xinjiang's apricot
techniques spreading to Central Asia and the Roman Empire cultivation area was about 118,300 hectares, yielding
by the Western Han Dynasty. Currently, global apricot approximately 781,000 tons, representing 52.4% of the
production is primarily concentrated in countries along the national area and 56.6% of the national production. The
Mediterranean coast, such as Turkey, Spain, Italy, and France cultivation area and production of apricots across China in

2022 [6] are presented in Table 1.

Table 1. Apricot Planting Area and Yield across China in 2022

serial number Region Cultivation Area Proportion of National Area Production Proportion of National Production
(10,000 hectares) (%) (10,000 tons) (%)
1 Xinjiang 11.83 52.4 78.1 56.6
2 Hebei 1.54 6.8 10.5 7.6
3 Shanxi 1.07 4.7 7.3 5.3
4 Inner Mongolia 0.96 43 54 3.9
5 Shanxi 0.85 3.8 6.2 4.5
6 Gansu 0.72 3.2 4.6 33
7 Shandong 0.61 2.7 4.1 3.0
8 Henan 0.58 2.6 3.9 2.8
9 Liaoning 0.43 1.9 2.8 2.0
10 Jilin 0.35 1.6 1.9 1.4
11 Other Regions 3.64 16.1 13.3 9.6
12 National Total 22.58 100 138.1 100
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The dried apricot (Prunus armeniaca 'Diao Gan'), also
known as tree-dried apricot, is widely cultivated in the Ili and
Aksu regions of Xinjiang [7]. The fruit is round in shape with
a smooth and glossy surface, and its flesh exhibits a
yellowish-red color, as illustrated in Figure 1. The apricot
fruit possesses a sweet and sour taste, along with a distinctive
aroma and flavor, making it highly favored by consumers and
recognized as a high-quality fruit with unique characteristics
[7]. The fresh fruit contains over 85% water, along with
various nutrients such as carbohydrates, proteins, dietary fiber,
vitamins, and minerals [8]. Additionally, it is rich in bioactive
compounds, including carotenoids, phenolics, and flavonoids
[9], all of which exhibit antioxidant properties [10]. Phenolic
compounds can effectively scavenge excess free radicals in
the human body, prevent excessive oxidative stress, and slow
down cellular aging, contributing to human health through

(b

effects such as anti-tumor, antibacterial, and anti-
inflammatory activities [11]. Flavonoids possess significant
medicinal value, demonstrating notable efficacy in the
treatment of cardiovascular and cerebrovascular diseases,
hypertension, hyperlipidemia, diarrhea, cough, and phlegm
[12]. Carotenoids serve as the primary source of vitamin A in
the human body and help prevent various diseases, including
cataracts, skin disorders, and tumors [13]. Furthermore,
apricots contain multiple amino acids, such as aspartic acid,
glutamic acid, and alanine, which contribute to their high
edible value and unique flavor [14]. Beyond the
aforementioned functions, research has also explored their
potential applications in areas such as antioxidant activity and
the prevention of degenerative diseases, Parkinson's disease,
and Alzheimer's disease [8,10].
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Figure 1. Diaogan apricot trees (a), fresh Diaogan apricots (b), dried apricots (c), and dried apricot slices (d)

The maturation period of apricots primarily occurs during
the summer, which imposes seasonal constraints. Due to their
high respiration rate and vigorous physiological metabolism,
apricots are highly susceptible to softening and spoilage
during storage [15]. Under ambient conditions, the storage
duration of apricots is typically limited to 3-5 days [16], while
cold storage extends this period to only 2-3 weeks [17],
presenting significant challenges for long-term quality
preservation. According to incomplete statistics [18], the
annual postharvest loss rate of fresh apricots ranges between
30% and 50%. The inherently high moisture content of fresh
apricots prevents extended storage, severely compromising
their quality and shelf life, and thus restricting both the
application and industrial development of apricots. Moreover,
the remote and arid geographical conditions of Xinjiang
further limit the feasibility of long-distance transportation of
fresh apricots, thereby hindering sustainable local economic
development.

Following harvest, apricots can not only be consumed fresh
but also be processed into various products such as dried
apricots, apricot kernels, and apricot jam [19]. In early
summer, fresh apricots hold a significant position in the fruit
market, effectively regulating supply and demand during this
season. However, the limited demand for fresh consumption
often leads to seasonal oversupply, compounded by
substantial postharvest losses, which severely constrains the
sustainable development of the apricot industry. Drying, as a
common agricultural processing method [20], effectively
removes internal moisture from agricultural products,
achieving water activity levels safe for storage, extending
shelf life, and reducing the risk of spoilage [21]. This process
significantly enhances the economic value of apricots,
mitigates economic losses and resource waste, and
contributes to the sustainable development of agricultural
products [22,23].

149

2. Drying is an Important Processing
Method for Apricot Fruits

Drying is an effective technique for reducing the internal
moisture content of materials to achieve a safe water activity
level for storage. This process effectively inhibits bacterial
growth and microbial proliferation, ensuring food production
safety [23]. Drying facilitates the conversion of fresh apricots
into value-added products such as dried apricots, preserved
apricots, apricot jam, and others. This promotes the
development of apricot-based products, improves resource
utilization, and supports the growth of the apricot industry
[19]. Within the global dried fruit trade system, dried apricots
hold a significant position, with market demand in countries
such as the United States, the United Kingdom, Germany, and
Australia showing a continuous upward trend [24]. Currently,
Xinjiang serves as the primary production region for dried
apricots, where approximately 70% of the fresh apricot
harvest is utilized for drying and processing [25]. Dried
apricots represent a traditional export product with global
influence from China, exhibiting strong and widespread
demand across the Asia-Pacific market.

However, apricots are seasonal fruits. To avoid nutritional
deficiencies caused by premature or delayed harvesting, the
typical harvest period generally spans from late June to late
July. Due to the high susceptibility of fresh apricots to decay
and spoilage post-harvest, initial processing at the production
site is essential to enhance their utilization. The primary
processing methods for dried apricots (Diao Gan) at origin
involve either whole-fruit processing or pitting and slicing, as
illustrated in Figure 2. Pitting and slicing are labor-intensive
and time-consuming, whereas whole-fruit processing is
relatively simpler. Consequently, whole-fruit processing
currently dominates both production sites and markets. The
specific workflow includes picking, sun-drying, grading,



cleaning, and packaging, as shown in Figure 3. Natural drying
is a critical step in the initial processing of dried apricots at
their origin. The dried apricots undergo weight reduction,

which facilitates storage and transportation, extends shelf life,
and ultimately increases the economic income for fruit
farmers in remote areas.
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Figure 2. Processing flow of Diaogan apricots in their place of origin
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Figure 3. Natural drying site (a), Classification (b), Cleaning (c)

3. Modern Mechanical Drying
Technologies

Dried apricot represents the primary deep-processing
product of fresh apricots. Scholars both domestically and
internationally have conducted extensive research on apricot
drying techniques [25-27]. With "drying rate - quality
preservation" serving as the core constraint for process
optimization, existing drying methods (such as natural sun-

drying on the Gobi Desert, shaded ventilation drying, and hot-
air drying) commonly face issues including low drying
efficiency, prolonged drying time, degradation of nutritional
activity under high temperatures, and poor product color. To
effectively elucidate the impact of low-temperature pulsed
low-humidity controlled drying versus other conventional
natural and mechanical drying methods on the drying quality
of fresh apricots, clarifying the physical properties of apricots,
drying processes, and product parameters is essential.

Table 2. Drying Methods of Apricot Fruits

Drying Method Process Parameters Key Findings Reference
Natural Sun Daytime max. temperature: 38 °C; Nighttime min. Drying time: 11 days; B-carotene content decreased by 49%—
: 18 0 [29]
Drying temperature: 18 °C 59%.
Utilized the SHT-2 solar dryer (developed by Effectively shortened drying time, energy-efficient and
Solar Drying Xinjiang Academy of Agricultural Sciences); environmentally friendly; better preserved sensory qualities [30]
Drying period: 10:00-22:00 (color, texture) of apricots.
A ' Different drying temperatures (40, 50, 60 °C) and Drying temper‘atl?re 51'gn1ﬁcantly influenced drying time and
Hot Air Drying . s product quality; noticeable color changes occurred under [16]
air velocities (2, 3, 4 m/s) . . .
different temperature and velocity conditions.
. . Drying time: 330-690 min; Effective diffusivity
Infrared Drying Infrared power: 62-104 W (D<sub>eff</sub>): 2.37x10°° — 6.23x 10~ ms. [31]
Microwave Drying time: 18 h (60 °C) and 12 h (70 °C); L* value decreased
. Drying temperatures: 60 and 70 °C by 24.4% and 20.1%, respectively; B-carotene content reduced [32]
Drying . o
by approximately 50%.
Apricot slices pretreated with ultrasound were . . . .
- Ultrasonic pretreatment improved processing efficiency;
Vacuum Freeze- frozen for 8 h and dried in a freeze-dryer (shelf . .
. . o . o resulted in better texture retention, moderate hardness, and [33]
Drying temperature: —25 °C, cold trap: —40 °C, vacuum enhanced chewabilit
<100 Pa, drying time: 6 h) o
) Blanched with superheated steam at 110 °C for 120 Dried apricots gnder all tgste_d copdltlons showed acceptable
Jet Impingement . . . . sensory quality, but variations in color and texture were
Dryin; s to inactivate PPO and POD; followed by drying at observed. Further research on quality dynamics during dryin, [34]
yme different temperatures and air velocities ’ s recomcinen d}c; dyn & &

In recent years, to enhance drying rates, reduce energy
consumption, and improve product quality, researchers both
domestically and internationally have developed various
novel drying methods and equipment. Representative new
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drying approaches include vacuum-pulsed drying, infrared
radiation drying, heat pump dehumidification drying, and
various combined drying processes (such as microwave-
vacuum drying and heat pump-hot air combined drying) [28].



Each of these technologies has distinct characteristics, and
their application in the processing of agricultural products
(e.g., dried apricots, apple slices, and rice) has made
significant progress. Apart from natural drying [29], solar
drying [30], and hot air drying [16], other common drying
methods for apricot fruits include infrared drying [31],
microwave drying 32], vacuum freeze-drying [33], and gas jet
impingement drying [34]. Specific details of these methods
are presented in Table 2.

4. Challenges in the Drying and
Processing of Apricot Fruits

4.1. Quality Degradation Caused by
Inconsistent Raw Material Characteristics

The inconsistent maturity of harvested apricots
significantly impacts product quality. Underripe apricots tend
to be overly sour, exhibit poor color, contain lower levels of
nutrients, and possess a weaker aroma. Conversely, overripe
apricots have reduced firmness and are prone to physical
damage and microbial contamination, increasing their
susceptibility to browning and mildew during drying.
Furthermore, variations in apricot size lead to differing drying
requirements. If the drying time is insufficient, larger apricots
may not dry completely, while excessive drying can over-dry
smaller apricots, causing increased skin hardness and
enzymatic browning. This inconsistency ultimately results in
inferior quality of the final dried product. Therefore, effective
sorting of apricots by maturity and physical size prior to
drying is a crucial step that must be addressed, emphasizing
the need for uniformity in the raw material before processing.

4.2. Lack of Suitable High-Efficiency, Quality-
Preserving Drying Technologies and
Equipment

Due to Xinjiang's inland location with significant diurnal

temperature variations, it possesses favorable natural drying
potential. The primary method for apricot drying remains
natural sun-drying on the Gobi Desert, supplemented by
shaded ventilation drying [26]. However, during natural sun-
drying, apricots are susceptible to sandstorms, pests, and
microorganisms, leading to issues such as mildew, browning,
and animal predation. These factors result in uncontrollable
quality of the final dried product. During the day, excessive
solar radiation can cause the apricot skin to harden and form
a crust. At night, as temperatures drop, moisture migrates
from the interior to the skin surface, softening it and creating
a "tempering" effect, which slows the drying process. In
commercial apricot processing, apricots are often dried in
drying rooms, a process that is time-consuming (exceeding
96.0 hours) and increases costs. Researchers both
domestically and internationally have explored modern
drying techniques—such as hot air drying [27], infrared
drying [35], and gas jet impingement drying [36]—for apricot
processing. While these methods can improve drying
efficiency, they often compromise the quality of the dried
product. Currently, compared to mainstream industrial drying
technologies, these methods have not demonstrated
significant superiority. Therefore, it is essential to develop
drying technologies tailored to apricot processing needs that
enhance both drying efficiency and product quality, thereby
ensuring better preservation and value addition.
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4.3. Food Safety and Environmental Risks
Associated with Chemical Pretreatment

Furthermore, to accelerate dehydration and preserve the
bright yellow color of apricots, chemical reagents such as
alkaline drying accelerants and sulfides are commonly used
in production for preprocessing fresh fruits [37]. While these
methods can improve drying efficiency and appearance to
some extent, they also pose potential risks to food safety and
environmental protection [37, 38]. Alkaline drying
accelerants are prone to leaving residues in the final product,
which may adversely affect the human respiratory and
digestive systems [39, 40]. The combustion process of
sulfides releases harmful sulfur dioxide gases, contributing to
environmental pollution. Additionally, the disposal of highly
corrosive waste solutions from these accelerants remains an
unresolved technical challenge, further exacerbating
environmental concerns.

In light of these issues, there is an urgent need to develop
novel drying processes and equipment that eliminate the need
for preprocessing fresh apricots. This advancement holds
significant practical and strategic value for enhancing drying
efficiency, improving product quality, and promoting the
sustainable development of the apricot industry.

5. Conclusion

Drying and processing are crucial steps in enhancing the
added value of apricot fruits, reducing postharvest losses, and
extending the industrial chain. While apricot drying
technologies have evolved from traditional natural sun-drying
to various mechanical and combined drying methods,
challenges such as low drying efficiency, inconsistent product
quality, high energy consumption, and reliance on chemical
pretreatment persist. The main bottlenecks hindering the
modernization of the apricot drying industry include
inconsistent raw material characteristics, a lack of suitable
high-efficiency and quality-preserving drying equipment, and
the safety and environmental risks associated with chemical
additives. Future research should focus on: (1) Establishing a
graded preprocessing system based on the maturity and
physical characteristics of raw materials; (2) Developing
novel drying processes (low-temperature pulsed low-
humidity drying, combined drying) and intelligent equipment
tailored to the material properties of apricot fruits; (3)
Promoting green drying technologies to replace chemical
pretreatment, ensuring product safety and environmental
sustainability. Through technological innovation and
industrial upgrading, the efficient, high-quality, and
sustainable development of apricot drying and processing can
be achieved. This will provide scientific and technological
support for value-added apricot industries and rural
revitalization in major production regions such as Xinjiang.
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