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INTRODUCTION  
Barley is in a relatively ancient position in planting crops, more 

than 5,000 years ago. Barley was first discovered in Paleolithic 

sites in the eastern Mediterranean, gradually spread to China, and 

is now planted in Tibet, Qinghai, Sichuan and Yunnan. Because 

of its unique climate conditions, Diqen Prefecture is the main 

planting land of barley in Yunnan Province. Due to its long-term 

cultivation and domestication, many barley varieties have been 

produced in various parts of China (Gangopadhyay et al., 2015, 

Yang et al., 2018). Barley not only plays an important position 

in the field of food and wine making, but also its bioactive 

ingredients have become the research hotspot of researchers 

today. Among them, barley quercetin, as a typical representative 

of natural flavonoid substances, has attracted the attention of a 

large number of scientific researchers due to its extensive 

biological activities (García‐Castro et al., 2023, Yang et al., 

2019). 

 

In 1936, Hungarian physiologist Albert (Szent Gyorgyi) first 

discovered quercetin found that quercetin has antioxidant 

effects, and later extracted in taxane, chinensis, larch and other 

plants. In 2003, Professor Yingo Vito, from the Department of 

Agriculture at Shizuoka University in Japan, announced that 

wheat tea (made from baked barley) contained quercetin (Guo et 

al., 2020, Yang et al., 2013), which gradually came into view. 

Studies have found that quercetin has anti-inflammatory, 

antioxidant, anti-cancer, antibacterial and other effects, which 

provide potential medicinal value for the prevention and 

treatment of many diseases through complex mechanisms. 

With the development of society and people's attention 

to their own health, more and more in-depth research, 

development and utilization of natural products. The extraction 

and utilization technology of quercetin in barley has been 

continuously optimized and innovated (Idehen et al., 2017, Yang 

et al., 2012), and the research on bioactive ingredients covers 
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various disciplines. In various fields, the application potential of 

barley quercetin is being gradually explored. Although many 

research results have been achieved, there are still many 

limitations in the research and utilization of barley quercetin, 

such as the optimization of low stability, low dissolution rate and 

low utilization rate and the evaluation of the safety of quercetin. 

This paper aims to discuss the research progress of barley 

quercetin, provide reference for barley quercetin related 

researchers, and promote the further development of the research 

and utilization of barley quercetin (Kamiyama and Shibamoto, 

2012, Wang et al., 2020). 

 

The content and distribution of quercetin in barley 

The quercetin content in barley varies vary on to variety and 

environmental conditions. Studies have proved that quercetin 

content is positively correlated with spike color, and that purple 

and black purple grain grain grains are high, and that quercetin 

content is almost undetectable in common barley (Karre et al., 

2019, Piasecka et al., 2017). In addition, different environmental 

characteristics and growth conditions have a certain impact on 

the content of quercetin, such as the relatively high content of 

quercetin grown in good soil fertility, sufficient light and suitable 

temperature.  

Quercetin is also distributed differently in various parts of 

barley. It is distributed in mature grains, malt, flowers, leaves, 

etc. of barley, and its content in flowers is significantly higher 

than that in other parts (Lachman et al., 2005, Migut et al., 2021). 

The content and distribution of quercetin in barley will also 

change during its growth process. Yu Chunlei conducted 

dynamic detection of quercetin content in barley after flowering, 

and found that there were differences in different parts and at 

different time points after flowering (Idehen et al., 2017, 

Mierziak et al., 2014). 

 

Extraction method of quercetin in barley 

The extraction of quercetin in barley mainly utilizes its 

characteristics such as solubility in different solvents, adsorption 

ability with other substances, and partition coefficient, etc. 

Current extraction methods include ultrasonic assisted extraction 

method, microwave assisted extraction method, molecular 

imprinted polymer extraction method, and ethanol-water reflux 

extraction method (Karre et al., 2019, Yang et al., 2013, Yang et 

al., 2019). 

The extraction time using ultrasonic-assisted extraction method 

is shorter than that of reflux method, and the amount of solvent 

used is less, saving energy. However, the extraction steps are 

complex and the extraction rate is low. The extraction time using 

microwave-assisted extraction method is significantly shorter 

than that of ultrasonic extraction method (García‐Castro et al., 

2023, Mierziak et al., 2014, Yang et al., 2013), but due to the 

limitation of the instrument, it is not suitable for large-scale 

industrial production. The molecular imprinted polymer 

extraction method has a high extraction speed and efficiency, 

high purity, but requires special instruments to support, making 

it difficult to be widely used. The ethanol-water reflux extraction 

method has a high extraction rate, but it takes a longer time and 

has low purity (Kamiyama and Shibamoto, 2012, Piasecka et al., 

2017).  

 

The bioactivity of quercetin in barley  

Quercetin has anti-inflammatory, antioxidant and other 

functional properties. Quercetin is considered a natural 

antioxidant because it has multiple hydroxyl (-OH) functional 

groups, and it can react with free radicals to remove free radicals 

from the body, thereby reducing oxidative stress on cells and 

alleviating the damage caused by oxidative stress to cells 

(Mahmood, 2024, Ullah et al., 2024). Therefore, it is widely used 

in clinical experiments. Some experiments have shown that 

quercetin not only can resist oxidative stress reactions in 

Alzheimer's disease to produce neuroprotective effects, but also 

can treat hypoxic-ischemic encephalopathy in newborns, thus 

being significant for the treatment of neurodegenerative diseases 

(Nawaz, 2024, Rizwan et al., 2024).  

 

Quercetin can regulate the formation pathway of 

inflammatory factors, inhibit the release of inflammatory factors, 

and increase anti-inflammatory factors at the same time, thereby 

providing good protection against atherosclerosis. In recent 

years, some researchers have used the properties of quercetin and 

applied it to the cosmetics industry (García‐Castro et al., 2023, 

Migut et al., 2021, Yang et al., 2018). Quercetin has anticancer 

effects. Many experiments have shown that quercetin can inhibit 

the proliferation of cancer cells and induce apoptosis of cancer 

cells. Quercetin in barley can play an anticancer role by 

regulating cell production, inhibiting angiogenesis and 

enhancing immune function. Although the current study is not 

enough to prove that quercetin can completely cure cancer, it can 

be used as an adjunct to reduce the risk of cancer. Liu Yang 

measured the effects of quercetin and olaparil on the viability, 

apoptosis and migration of ovarian cancer cells SKOV-3 and 

A2780 cells, and found that quercetin could inhibit the 

proliferation of ovarian cancer cells SKOV-3 and A2780 cells. 

The combination of two drugs can enhance the proliferation of 

A2780 and SKOV3 cells induce cell apoptosis, inhibit cell 

migration and cell colony formation (García‐Castro et al., 2023, 

Kamiyama and Shibamoto, 2012, Yang et al., 2012). 

 

Quercetin has a regulating effect on lipid metabolism. 

Studies have shown that quercetin has a positive effect on 

accelerating lipid decomposition, inhibiting fatty acid intake and 

fat generation, and is a flavonoid plant chemical that can improve 

lipid metabolic disorders at multiple targets. Zhang Yan used 

different concentrations of quercetin to intervene in normal 

HHL-5 liver cell lines after palmitic acid induction and detected 

the content of triglycerides in cells, the accumulation of lipid 

droplets, and the expression of lipolysis and liphagy-related 

molecules (Rashid et al., 2024, Mushtaq et al., 2024, Murtaza et 

al., 2024, Li et al., 2024). The results showed that the content of 

triglycerides and lipid accumulation in cells were significantly 

reduced, the protein expression level of lipolysis and liphagy-

related molecules was significantly increased, and the 

experimental group with the highest quercetin concentration 



Xing huai Jing et al       Scientific Research Timelines Journal (2025), 3(1):1-4 
 

3 

 

showed the most obvious results (Idehen et al., 2017, Yang et al., 

2012, Yang et al., 2018). 

 

Quercetin has antibacterial effects. Quercetin has an 

inhibitory effect on a variety of bacteria and fungi, which can 

help prevent and treat infectious diseases, and also has a certain 

inhibitory effect on drug-resistant bacteria, which helps to 

enhance the antibacterial ability, and also has a certain promoting 

effect on the ecological balance of bacteria in the body (Rashid 

et al., 2024, Mushtaq et al., 2024). Researchers fed different 

doses of quercetin (a control group was set up) to mice that had 

successfully established an intestinal microbiota imbalance 

model, that is, the mice had cleared the gut microbes, but the 

presence of Proteobacteria, firmicutes, and bacteroides bacteria 

in the gut. The results showed that all three doses of quercetin 

effectively reduced the ratio of bacteria to bacteria. It is 

concluded that low dose quercetin can promote the production of 

beneficial bacteria, while medium and high dose quercetin can 

inhibit the formation of pathogenic bacteria (García‐Castro et al., 

2023, Mierziak et al., 2014, Yang et al., 2013) 

 

Application of quercetin in barley 

In the food industry, barley quercetin can be used as a natural 

food preservative and antioxidant, to prevent food from 

deterioration due to oxidation and prolong the shelf life of food. 

Compared with synthetic plastic film, barley quercetin has 

higher safety. Barley quercetin can also be added to functional 

foods according to its biological activities, such as health care 

products and nutritional fortified foods, to add additional health 

effects to the food (Kamiyama and Shibamoto, 2012, Mierziak 

et al., 2014, Wang et al., 2020). 

In the medical field, quercetin has the ability to fight 

oxidative aging, which can effectively remove free radicals in 

the body and reduce oxidative stress to cells. It can also inhibit a 

variety of malignant tumor cells, such as liver cancer, gastric 

cancer, breast cancer, etc. Its anticancer mechanism is very 

complex, including induction of tumor cell apoptosis, inhibition 

of tumor cell proliferation and metastasis, and regulation of 

related mechanisms. Also can reduce the occurrence of 

inflammation, chronic bronchitis, asthma has a certain 

therapeutic effect (Kamiyama and Shibamoto, 2012, Yang et al., 

2012).  

In the cosmetics industry, quercetin has a protective and 

repair effect on the skin, and can be used in the development of 

whitening, light spots, cosmetics, such as facial masks, face 

creams, etc. It can also reduce the damage to the skin and remove 

free radicals produced by ultraviolet radiation to resist 

photooxidation (Migut et al., 2021, Yang et al., 2019). Quercetin 

has a variety of biological activities, including antioxidant, anti-

inflammatory, anti-cancer, and antibacterial properties. These 

biological activities have been gradually verified in recent years, 

and the application prospects in various fields are very extensive 

(Zeng et al., 2024, Saeed et al., 2024). However, due to the 

characteristics of low solubility and low extraction rate of 

quercetin, the dissolution efficiency is limited, and the 

bioavailability is reduced, which restricts its clinical application 

(Guo et al., 2020, Yang et al., 2012, Yang et al., 2018). Some 

researchers have modified the quercetin molecular structure by 

adding functional groups, lipids, and ethers, and conducted 

experiments on mice to compare the resistance of pathological 

cells to the unmodified quercetin and the modified quercetin 

derivatives. 

 

Conclusion and prospects 

The results showed that the resistance of the modified quercetin 

derivatives was enhanced; thereby verifying the view that 

structural modification of quercetin can effectively improve its 

utilization rate. However, these experiments are based on animal 

experiments and cell experiments and lack evidence from human 

clinical trials. In the future, a large number of clinical trials are 

still needed to verify the safety and effectiveness of quercetin in 

clinical treatment. For the limitations caused by the low 

solubility, low stability, and low utilization rate of quercetin in 

barley, it is possible to combine quercetin with other drugs, 

which may produce coordinated and synergistic effects, thereby 

improving the effect of treating diseases. Recently, the 

biosynthetic pathway of barley quercetin has been intensively 

studied, and related enzymes and genes were gradually 

identified. By studying the key genes in the barley quercetin 

synthesis pathway, the modified gene sequence also improved 

the content and availability of quercetin. At present, the 

mechanism of action of quercetin is not fully understood. In the 

future, we can further study the cell and action mechanism of 

quercetin in barley and its interaction with each target can be 

defined, to improve a more convincing theoretical basis for 

clinical application. With the progress of science and 

technology, the question of whether quercetin can be consumed 

directly from eating barley will be favored by more researchers 

and solved easily. 
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