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ABSTRACT 

Onion (Allium cepa L.) are one of the most widely grown and consumed crops worldwide. 

This plant is known to contain various chemical components such as flavonoids, phytosterols 

and saponins. Quercetin, the main polyphenol of the flavonoid class, has great biological 

potential for the treatment of hypertension. The aim of this review is to analyze the potential 

for quertin to lower blood pressure in hypertensive patients as well as the bioactive components 

and mechanisms involved in this process. This review is a literature study. Based on the results 

of the review, it shows that quercetin supplementation has a significant effect on reducing blood 

pressure by taking into account the factors that affect this compound. Therefore, quercetin can be 

considered as an adjunct to antihypertensive therapy as well as herbal-based preventive therapy. 
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INTRODUCTION 

Hypertension as a very common risk factor that can cause long-term morbidity and is quite 

commonly known by the general public. The cardiovascular system is the part of the body 

that is most exposed to the effects of this condition, followed by the cerebrovascular and 

renal systems. This explains that almost all cardiovascular pathologies are always associated 

with hypertension as a risk factor. Symptoms that occur can vary in each individual and are 

almost the same as the symptoms of other diseases. Some of the symptoms include 

headache/heaviness in the neck, vertigo, heart palpitations, fatigue, ringing in the ears 

(tinnitus), blurred vision, and nosebleeds. Hypertension is a silent killer because it has the 

potential to affect a person's quality of life for a long time with minimal symptoms. This is 

not very capable of being noticed or detected but through regular health checks (Carey et al., 

2018). 

Hypertensive conditions are characterized by an increase in systolic blood pressure of more 

than 140 mmHg and diastolic more than 90 mmHg after two separate measurements 

(Sidabutar and Wiguno, 1999). Meanwhile, epidemiologically, hypertension affects 

approximately 2/3 of the population aged 60 years or older and is responsible for 

approximately 7.5 million deaths each year which has the potential to increase significantly 

in the future (Delacroix et al., 2014).  Data on the prevalence of hypertension in Indonesia 

have been published several times with a prevalence rate of 25.80% in the population aged 

18 years and over. This correlates with other publications regarding the world prevalence 

rate which is around 31.1%. In addition, WHO in 2019 has also stated that the trend of 
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hypertension is currently increasing from 594 million in 1975 to 1.13 billion in 2015 

dominated by low and middle income countries. This increase was mainly due to an 

increase in hypertension risk factors in this population (Arum, 2019; Mills et al., 2020). 

Indonesia is an archipelagic country with an uneven distribution of society. This is the cause 

of the problem of limited health service infrastructure facilities in Indonesia, especially in 

Disadvantaged Regions, Borders and Islands (DTPK) (Lestari, 2013). This condition raises an 

urgency to create a therapeutic modality against very common pathologies such as 

hypertension with several essences as alternative therapies such as the standard available in 

massive quantities, it is hoped that it does not require very large costs, is easy to produce and 

evenly distributed (Alfiana et al., 2014). Herbs are an alternative that comes from natural 

sources for the healing process, disease prevention and maintaining a healthy body. The 

potential of herbs in Indonesia is very promising. Indonesia has nearly 1,000 types of herbal 

plants that can be used as traditional medicine. This is supported by Indonesia's large biological 

wealth, considering that Indonesia has been named the largest biodiversity mega center in the 

world after Brazil. In addition, the exploration of natural resources in Indonesia must be 

maximized based on the utility of the herbal category. such as shallots or onions (Allium cepa L.) 

(Sarson, 2014). 

Shallots are one of the strategic commodities in Indonesia. Shallot farming is a source of 

income and job opportunities for farmers in Indonesia, which contributes significantly to 

regional economic development. Shallots are one of the horticultural commodities that are 

included in the high value commodity category, so that many farmers cultivate it (Darmawan, 

2018). The characteristics of shallots have a structure that is easy to change in terms of quality 

and quality, such as changes in volatility, weight loss, and is easily damaged or rotten because 

the water content in shallots is sufficient. 

One of the specific substances of shallots is Quercetin (Qr) which has anti-inflammatory and 

antioxidant properties. This substance comes from the phenolic group which until now is 

thought to have abundant potential. This can be used as a past, present, or even future 

therapeutic modality (Burri et al., 2017; Rodrigues et al., 2017). Therefore, the authors are 

interested in knowing the potential of Quercetin from shallot (Allium cepa L.) extract to lower 

blood pressure as an herbal-based preventive therapy for hypertension. This is very necessary 

so that people with hypertension can be helped to control their blood pressure and avoid 

complications. 

RESEARCH METHODS 

This literature study is a qualitative study. The stage of this study is to carry out a library study 

that collects primary and secondary library sources. There is a classification of data based on a 

theoretical grid. In the advanced stage, data processing or reference citation is carried out. The 

data from the literature study are displayed and interpreted to produce knowledge for drawing 

conclusions. The analysis in this paper focuses on the prevention and treatment of herbal-based 

hypertension using shallots. Studies on the content and interrelationships of shallot elements 

will be discussed so as to find reasons as a form of prevention against hypertension. 
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RESULTS AND DISCUSSION 

Hypertension 

Hypertension, also known as high blood pressure, is an increase in blood pressure that 

exceeds the normal threshold of 135/85 mmHg at the age of 18 years and over. If the blood 

pressure exceeds 140/90 mmHg, the diagnosis of hypertension can be made. (Bell et al., 

2015). Hypertension is the most important modifiable risk factor for all-cause morbidity and 

mortality worldwide and is associated with an increased risk of cardiovascular disease. This 

disease cannot be diagnosed from a single factor because this disease can generally be caused 

by several factors (Oparil et al., 2018). 

Table 1. Classification of Hypertension 

Classification Systolic Blood Pressure 

(mmHg) 

Diastolic Blood Pressure 

(mmHg) 

Normal <130 <85 

Pre hypertension 130-139 85-89 

Hypertension grade 1 140-159 90-99 

Hypertension grade 2 ≥160 ≥100 

Source: Unger (2020) 

According to Unger (2020), the International Society of Hypertension (ISH) classifies 

hypertension based on systolic blood pressure (SBP) and diastolic blood pressure (DBP). It 

is divided into four categories: normal, prehypertension, grade 1 hypertension and grade 2 

hypertension. This classification is based on an average examination of at least two 

measurements from a minimum of two clinical visits and is used in adults (over 18 years). If 

the SBP and DBP are in different categories, the blood pressure is determined based on the 

two blood pressures being higher. Pre-hypertension is not considered a disease, but has a 

tendency to progress to grade 1 or grade 2 hypertension in the future. 

Hypertension can also be classified based on the cause, namely primary hypertension and 

secondary hypertension. Primary hypertension is hypertension with unknown causes with the 

highest prevalence, which is 90% of all hypertension. Damage to the cardiovascular system, 

arteries and other organs is often found when someone is diagnosed with this type of 

hypertension as a result of high blood pressure that lasts for a long time and is not realized 

by the patient. Meanwhile, secondary hypertension is the most common hypertension in 

children or 30% of all hypertension. The causes of this type of hypertension include 

endocrine disorders, congenital disorders of the heart and kidneys (Gupta-Malhotra, 2015). 

Factors that trigger hypertension can be divided into non-modifiable (genetic, age, gender) 

and modifiable (obesity, smoking, lack of exercise, excessive salt and alcohol consumption). 

In addition, like a mosaic, people with hypertension come from diverse risk groups. This 

group is also dual, namely endogenous (genetic, hormones and neurotransmitters) and 

exogenous (nutrients, stressors and cigarettes). 
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Pathophysiology 

The cause of the development of hypertension in 95% of cases comes from genetic or 

environmental factors while the remaining 5% is caused by other diseases such as stroke, 

cardiovascular disease or kidney dysfunction. Hypertension is based on a disorder of one or 

several mechanisms involved in the regulation of normal blood pressure, including 1) cardiac 

output and peripheral resistance, 2) central and local renin-angiotensin aldosterone system 

(RAAS), 3) microvascular changes, 4) inflammation, 5) insulin sensitivity (Beevers et al., 

2001). Here's the explanation. 

1. Cardiac output and peripheral resistance  

Cardiac output and peripheral resistance, have important roles to estimate systolic and diastolic 

blood pressure, respectively. Increased peripheral resistance is one of the main contributors to 

arteriolar narrowing, which is most likely due to cardiac dysfunction. Genetic and 

environmental factors also contribute to increased cardiac output and peripheral resistance. In 

addition to affecting peripheral blood vessels, cardiac output has a major role in regulating 

cerebral circulation, which affects blood pressure. Cardiac output also increases in obese 

patients due to an increase in the amount of fat and plasma volume (Tariq Javed et al., 2018). 

2. Central and peripheral Renin-Angiotensin Aldosterone System (RAAS) 

The brain as the body's control center also regulates the circulatory system. Studies show that 

the central RAAS is more active than the peripheral RAAS. As the main factor of this system, 

Angiotensin II, a neuropeptide that plays an important role in the modulation of blood pressure 

and RAAS receptors AT1a, AT1b are located in the cerebral hemispheres of the brain. One of 

the targets of this system is to reduce the nerves supplying the kidneys which can lower blood 

pressure. In addition to its regulatory function, the RAAS also acts as a marker of the onset of 

hypertension (Yang et al., 2017; Meng et al., 2015). 

3. Changes in micro blood vessels 

Decreased levels of Nitric Oxide (NO) or changes in metabolic pathways due to increased 

oxygen radicals that can cause hypertension. The diameter of the arteriolar vessels is very 

small, so in this situation, if there is a modification of the blood vessels, the perfusion of blood 

to the organs is reduced. If this happens for a long time, it will cause ischemia or rupture of 

blood vessels due to cell lysis which leads to organ damage (Tariq Javed et al., 2018).  

4. Inflammation  

Prolonged inflammation will affect the vascular system through the activation of smooth muscle cells, 

endothelial cells and fibroblasts so that hypertension can occur. Inflammatory mediators such as 

cytokines, chemokines and prostaglandin E2 (PGE2) are also implicated as triggers of hypertension 

because they increase blood pressure through thickening of blood vessels (Pugliese et al., 2018). 

5. Insulin sensitivity 

Disruption of insulin action in obese and diabetic patients is caused by reduced number of 

endothelial cell NO as a result of impaired glucose supply to tissues and relaxation of micro 

blood vessels (Tariq Javed et al., 2018). 
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Governance 

According to the Joint National Committee (JNC), the main focus in the management of 

hypertension is the achievement of a blood pressure target of <140/90 mmHg with the aim of 

reducing the morbidity and mortality of cardiovascular and renal diseases. Meanwhile, the 

target blood pressure <130/80 mmHg is given to hypertensive patients with comorbid diseases 

such as diabetes and kidney disease (Bell et al., 2015). 

A. Non Pharmacological 

Lifestyle changes are the primary treatment for hypertension. Various research results state that 

lifestyle changes in hypertensive patients have a significant impact on reducing blood pressure 

as well as reducing the risk of cardiovascular disease. Restrictive diets, such as Dietary 

Approaches to Stop Hypertension (DASH), have been shown to lower blood pressure. The 

DASH diet includes increasing consumption of fruits, vegetables, whole grains, poultry, and 

fish while limiting sweets, sugar-sweetened beverages, red meat and reducing salt intake to less 

than 1500mg per day. In addition, this diet also recommends that men limit alcohol intake to 

two or less drinks a day and women to one or less. Aerobic exercise and endurance are also 

recommended in non-pharmacological therapy for hypertension. The American Heart 

Association (AHA) recommends moderate-intensity aerobic exercise such as jogging, swimming 

and cycling for 40 minutes, three to four times a week (Bell et al., 2015). This therapy can be 

carried out for 4-6 months in patients with grade 1 hypertension who do not have cardiovascular 

disease. If the therapeutic target is not achieved or the patient has risk factors for cardiovascular 

disease, then pharmacological therapy can be started immediately (PERKI, 2015). 

B. Pharmacology 

The basis for the management of hypertension is lifestyle changes with the use of hypertension 

drugs. The choice of drug for the initial therapy of hypertension is based on its effectiveness in 

lowering blood pressure and the body's tolerance for the drug. These drugs include angiotensin-

converting enzyme (ACE) inhibitors, calcium channel blockers (CCBs), angiotensin receptor 

blockers (ARBs) and thiazide diuretics. Treatment begins with the use of one type of drug while 

a combination of drugs is recommended at an average blood pressure of >200/100 mmHg or 

hypertension grade 2. Other factors that influence drug choice are age, socio-economic 

conditions, drug interactions and comorbidities. The combination of ACE inhibitors and ARBs 

should be avoided because there is a decrease in the effectiveness of each drug while there is 

an increased risk of side effects (William et al., 2018). 

Complications 

Patients with hypertension have a greater chance of coronary heart disease, chronic heart 

disease and stroke. Hypertension can also lead to peripheral vascular disease, heart failure, 

retinal bleeding, visual disturbances and kidney problems (Singh et al., 2017). The course of 

hypertension with increased blood vessel damage will increase the risk of complications. 

Increasing age, male gender and longer duration of illness are also associated with the 

development of complications. Hypertension that is not treated regularly causes complications to 

several vital organs and results in premature death. Diseases that often appear as complications 

of hypertension and lead to death are heart disease and stroke (Tan et al., 2009). 
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Table 2. Nutritional content and nutritional value of raw shallots 

Nutrient content Nutritional value per 100 g 
Energy 72 kkal 
Water 79,80 g 
Carbohydrate 16,80 g 
Total sugar 7,87 g 
Total fiber 3,2 g 
Protein 2,5 g 
Total fat 0,1 g 
Saturated fatty acids 0,089g 
Monounsaturated fatty acids 0,011 g 
Polyunsaturated fatty acids 0,249 g 
Vitamin C 31,2 mg 
Vitamin B1 (thiamin) 0,20 mg 
Vitamin B2 (riboflavin) ,11 mg 
Vitamin B3 (niasin) 0,7mg 
Vitamin B6 (piridoksin) 1,235mg 
Vitamin B9 (asam folat) 3 ug 
Vitamin A 9 IU I 
Vitamin E 0,08mg 
Vitamin K 1,7 ug 
Calcium 181 mg 
Iron 1,7 mg 
Magnesium 25 mg 
Fosfor 153 mg 
Potassium 401 mg 
Natrium/sodium 17 mg 
Seng 1,16 mg 
Selenium 14,2 ug 

Source: Kuswardhani (2016) 

Red onion 

Shallots, considered a member of the Liliaceae family, but according to the latest taxonomic 

scheme, this plant belongs to the Amaryllidaceae family, subfamily Allioideae. Shallots are 

biennial plants with tubers that are concentrically shaped like enlarged leaves (fleshy leaf 

bases). The tubers are covered by two layers that resemble sheets or commonly called onion 

skin by the general public, namely the outer skin is dry and thin and the inner skin is thicker 

and slightly fused with the main tuber (Marrelli et al., 2018). 

Shallots are often used as food and herbal ingredients for a disease. Every part of this plant can 

be eaten raw or processed into various products such as salads and juices. This plant is also 

known as the "Queen of the Kitchen" because of its unique taste and rich aroma. Shallots as a 

herbal plant certainly contain nutrients and natural active chemical compounds that can affect 

human health, especially as herbal remedies from plants. Shallots in their nutritional content 
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have high nutritional value and can be beneficial for the human body. The nutritional content 

of the shallot herbal plant is depicted in Table 2 which explains that the potassium mineral 

content in shallot is quite large. The function of potassium itself is very good for metabolism in 

the body. In addition, shallots also contain minerals that can balance blood pressure, anticipate 

thickening of blood vessels, sterilize blood vessels from elements of bad cholesterol, and regulate 

the process of muscle contraction of nerves and brain in humans. Other content in shallots are 

calcium and phosphorus minerals that can maintain healthy bones and teeth (Aryanta, 2019). 

Thus, shallots hold great biological potential in the treatment and prevention of a number of 

diseases. A. Cepa is known to contain many vitamins and minerals and is rich in sulfur amino 

acids. Secondary metabolites contained in this species, such as flavonoids (especially flavonols 

and anthocyanins), phytosterols and saponins, have been extensively studied in various studies 

around the world (Pareek et al., 2017; Marrelli et al., 2018). 

 

Figure 1. Quercetin and some of its derivatives. 

Semper: Malik et al., 2014 
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Quercetin 

Quercetin (Qr), with the chemical formulas 2-(3,4-dihydroxyphenyl)-3,5,7-

trihydroxychromen-4-one and C15H10O7, is a flavonol, which is the main polyphenol 

flavonoid from the other six subcategories. Qr comes from the Latin word “Quercetum”, which 

means Oak Forest. This compound cannot be produced by the human body but can be found in 

various vegetables and fruits, such as berries, coriander, apples, and onions. Qr is one of the 

most important plant molecules that has shown many pharmacological activities, such as 

anticancer, antiviral, and treating allergy, metabolic, and inflammatory disorders, eye and 

cardiovascular diseases, and arthritis. Qr also has psychostimulant properties and has been 

documented to prevent platelet aggregation, capillary permeability, and lipid peroxidation, and 

enhance mitochondrial biogenesis. 

Antioxidant Activity 

Under normal circumstances, endogenous antioxidants produced by the body can provide 

protection against reactive species, such as reactive oxygen species (ROS) and reactive 

nitrogen species (RNS). However, when there is an imbalance in the defenses of reactive 

species, this condition called oxidative stress arises. Oxidative stress can cause an increase in 

ROS degradation resulting in excessive free radical production. The role of exogenous 

antioxidants can play a role in reducing free radicals and damage that occurs during oxidative 

stress (Ulusoy and Sanlier, 2019). 

Quertin acts as an antioxidant through various mechanisms. Quercetin can activate the 

expression of antioxidant enzymes, such as heme oxygenaase-1 (HO-1), thioredoxin reductase 

(TrxR), and superoxide dismutase (SOD), through activation of nuclear factor erythroid 2-

related factor 2-antioxidant response elements (Nrf2-ARE). (Marunaka, 2017). QR as an 

efficient iron chelator can protect cells from oxidative damage caused by iron overload. The 

ability to normalize the redox status and increase calcium absorption of Qr is seen in digestive 

diseases associated with oxidative stress such as celiac disease and irritable bowel syndrome 

(De Barboza et al., 2017). 

Antiviral Activity 

Quercetin has shown antiviral activity against a wide variety of viruses. This compound can 

suppress dengue virus type-2 and hepatitis C virus by suppressing the activity of non-structural 

protease 3 protein. Quercetin-3-O-β-D-glucuronide, quercetin-enriched lecithin formulations, 

and quercetin 7-rhamnoside have been reported for efficacy against swine epidemic diarrhea 

virus and influenza-A virus (Batiha et al., 2020). 

Antimicrobial Activity 

Quercetin has shown strong bacteriostatic activity against various types of bacteria with higher 

effectiveness on Gram-positive bacteria than Gram-negative bacteria. Qr derivatives (such as 

quercetin 4' ,5-diphosphate (QDP), quercetin 3' ,4' ,3,5,7-pentaphosphate (QPP), quercetin 5'-

sulfonic acid (QSA)) have soluble properties and antibacterial activity. which is highly 

biocompatible with Listeria monocytogenes, Pseudomonas aeruginosa, and Aeromonas 

hydrophila. In fact, the antifungal effect on Qr was very strong against Candida albicans, 

Cryptococcus neoformans, and Aspergillus niger (Abd-Allah et al., 2015). 
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Antiprotozoal Activity 

Quercetin is well known for its effectiveness to inhibit various protozoan parasites, such as 

Toxoplasma, Babesia, Theileria, Trypanosoma and Leishmania, both in vitro and in vivo. 

Inhibitory effect of Qr on Toxoplasma gondii by preventing heat shock protein 90 (hsp90), 

hsp70, and hsp27 synthesis thereby suppressing the induction of bradyzoite development. 

Lehane and Saliba (2008) described the antiplasmodial activity of Qr against chloroquine-

sensitive (3D7) and chloroquine-resistant (7G8) chains of Plasmodium falciparum. 

Anti-Inflammatory Activity 

Quercetin has been shown to be a long-lasting anti-inflammatory agent with excellent activity. 

Several in vitro studies demonstrated that quercetin prevented the development of 

lipopolysaccharide (LPS)-mediated tumor necrosis factor-α (TNF-α) in macrophages and the 

development of IL-8-induced LPS in A549 lung cells (Li et al., 2016) . In addition, quercetin 

can inhibit TNF- and interleukin (IL)-1α from LPS-induced mRNA so that there is a decrease 

in neuronal cell apoptosis caused by microglial activation. Quercetin suppresses the production 

of inflammatory enzymes (eg, lipoxygenase (LOX) and cyclooxygenase (COX)). Quercetin 

substantially stimulates gene expression and development of interferon-γ (IFN-γ) derived from 

T helper-1 (Th-1) cells and decreases IL-4 derived from Th-2 by normal peripheral blood 

mononuclear cells. Quercetin is also known to have inhibitory activity against COX-2, nuclear 

factor-kappa B (NF-κB), activator protein 1 (AP-1), mitogen-activated protein kinase (MAPK), 

NOS and reactive C-protein (CRP). which causes inflammation (Batiha et al., 2020).  

Anticancer Activity 

Several studies have shown that Quercetin has anticancer activity both in vitro and in vivo. In 

vitro, Qr plays a role in preventing angiogenesis in tamoxifen-resistant cancers, while in vivo 

Qr is associated with antioxidant activity. Qr is considered to be the strongest anticancer 

candidate due to its chemoprotective activity through metastasis and apoptosis against tumor 

cells (Dajas, 2012; Bangel, 2012). The proliferation of various types of cancer (e.g., breast, 

lung, prostate, cervical, liver, and colon cancer) can be prevented by Qr through a variety of 

mechanisms of action, including cellular signaling, binding to cellular receptors and proteins, 

and inhibitory enzymes responsible for for carcinogen activation (Batiha et al., 2020). 

Antihypertensive Activity  

The main mechanism of Qr to reduce cardiovascular risk is its vasodilator and antihypertensive 

effect. This mechanism works by influencing cardiac output, blood volume, nervous system, 

and angiotensin system. QR can lower blood pressure by reducing oxidative stress, increasing 

the RAAS, and improving vascular function. The antihypertensive effect was seen to be 

significant when quercetin was taken at a dose of 500 mg/day and more by individuals with 

hypertension or pre-hypertension (Ulusoy and Sanlier, 2019). A cohort study showed that 

consumption of flavonoid-rich foods was associated with a lower risk of cardiovascular disease 

(Serban et al. 2016). 
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RESULTS AND DISCUSSION 

Blood pressure (BP) is regulated by various mechanisms such as: 1) Cardiac output and 

peripheral resistance; 2) Central and local Renin-Angiotensin Aldosterone System (RAAS); 3) 

Micro-vessel changes; 4) Inflammation; 5) Insulin sensitivity. These factors have a specific 

role to maintain the physiological condition of BP. However, the disorder of one or more of 

these mechanisms can trigger hypertension through changes in BP, both systolic and diastolic 

(Beevers et al., 2001). 

Shallots are a rich source of bioflavonoids that are often used in the treatment of metabolic and 

inflammatory disorders. Many flavonoids have potential as antihypertensive, anti-atherosclerotic, 

antiplatelet activity, and have a positive effect against endothelial dysfunction. Years of flavonoids 

such as quercetin have a broad spectrum of biological activity that may have a positive influence 

on cardiovascular diseases, such as hypertension. These compounds exhibit vasorelaxant properties 

against isolated arteries which help lower blood pressure and prevent the development of 

cardiac hypertrophy. Qr has also been reported to decrease harmful cardiovascular factors such 

as fibrinogen and C-reactive protein in human transgenic mice (Maalik et al., 2014). 

Research conducted by the American Heart Association in 2016 showed that Qr had a very 

large antihypertensive effect, namely a decrease of 3.04 mmHg SDB and 2.63 mmHg DBP. In 

addition, according to the duration of supplementation, there was no significant effect in the 

study subset lasting <8 weeks, while a significant decreasing effect was observed in trials with 

a follow-up of 8 weeks. The antihypertensive effect of Qr is also influenced by the dose given. 

Qr exerted a significant effect in the subset of trials giving doses 500 mg/day, but not in the 

subset with <500 mg/day. The results showed a significant antihypertensive effect of Qr 

supplementation on SBP and DBP (Serban et al., 2016). 

This study also found factors that could affect the performance of Qr to lower blood pressure, 

such as the degree of hypertension and age. Changes in SBP and DBP did not occur when 

healthy volunteers (mean age 42 years) with a mean blood pressure of 122/79 mmHg and a 

mean BMI of 26 kg/m2 were given a high (non-nutritional) dose of 1000 mg of quercetin daily 

for 8 weeks. In contrast, supplementation with a Qr dose of 730 mg daily for 4 weeks showed 

a decrease in SBP (7mmHg) and DBP (5mmHg) in patients with grade 1 hypertension but this 

was not the case in prehypertensive patients (Egert et al., 2009). Age is also an important factor 

in the BP-lowering effect of Qr. Ferenczyova et al (2020) reported that Qr has the potential to 

prevent hypertension in individuals with type 2 diabetes; however, increasing age can affect 

the effectiveness of the protective function of Qr. This study used Zucker rat subjects with 

diabetes and demonstrated that Qr exerted a protective effect on blood pressure in 6-month-old 

rats. On the other hand, administration of Qr for 6 weeks in 1 year old mice did not significantly 

affect blood pressure. This is because increasing age triggers structural damage and disease in 

the arteries of the larger tract. This atherosclerotic modification of the blood vessels worsens 

with age so that the potential to improve vascular function decreases. 

The mechanisms that play a role in producing this effect of QR are not fully understood. Cell 

signaling and gene expression being the most likely mechanisms. Several studies have 

attempted to elucidate the mechanism of quercetin in hypertension. The hypotheses were tested 

in several experimental and clinical studies such as the following: decreased oxidative stress, 
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improvement in the renin-angiotensin system, increased endothelial function, decreased 

endothelin-1 expression, decreased nicotinamide adenine dinucleotide phosphate-oxidase 

regulation, increased activity of endothelial cell NO synthesis, decreased expression of the 

angiotensin II 1a receptor in the kidney, or an increase in the balance between endothelin-1 and 

NO in the circulation (Serban et al., 2016). 

Qr is recognized as safe status by the US Food and Drug Administration with some mild side 

effects such as headache, nausea, and tingling in the extremities in long-term use of quercetin 

1000 mg/day supplementation. The Recommended Dietary Allowance of total flavonoids may 

be between 250 and 400 mg/day (Peluso, 2015). This is contrary to the doses commonly used 

in research, but an experiment has shown that the habit of consuming flavonoids in Europe 

with doses that are not too high has been shown to have a significant effect on health 

(Vogiatzoglou A, 2015). 

Thus, in principle, shallots as herbal plants contain nutrients and natural active chemical 

compounds that can affect human health, especially as herbal remedies from plants that have a 

considerable influence on public health so that the productivity of shallots becomes an integral 

part of the needs of the community. Based on this explanation, the potential of shallots for 

public health needs to be further developed. 

CONCLUSION 

Quercetin is a flavonoid with antioxidant properties that is abundant in onion extract. Quertin 

provides many beneficial effects on health, including antioxidant effects that prevent 

hypertension. Although the mechanism responsible for producing this effect of quercetin is not 

fully understood, various studies have demonstrated clinically that regular quercetin 

supplementation has a significant effect on lowering blood pressure by taking into account the 

factors that affect the effectiveness of this compound. Therefore, quercetin can be considered 

as an adjunct to antihypertensive therapy as well as herbal-based preventive therapy. 

This study shows that shallots have good treatment opportunities for hypertension, both for 

direct consumption and as a complementary ingredient in food. However, further research 

needs to be done in order to increase the effectiveness of using shallots as herbal therapy for 

hypertension. In addition, this study can be used as a consideration in developing agribusiness 

opportunities, especially shallots. Empowerment of quantity and quality of cultivation results 

need to be increased so that the potential of this plant can be maximized. Related parties must 

work together to develop this sector which has an impact on increasing the income and quality 

of life of shallot farmers as well as improving public health. 
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