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Abstract 

Buckwheat (BW) is a gluten-free pseudo cereal that belongs to the Polygonaceae family. BW grain is a 

highly nutritional food component that has been shown to provide a wide range of beneficial effects. 

Main effects of buckwheat on human health are its anti-hypertensive, hypoglycaemic, 

hypocholesterolemic, neuroprotective and antioxidant effects. Thus, it is considered an alternative food 

component in dietary treatment for chronic and metabolic diseases, such as diabetes, hypertension and 

celiac disease. Also, its rich nutrient content supports daily diet and provides a better eating profile. As a 

result, buckwheat is accepted as a functional food, suggested to improve human health and is used in the 

treatment of diseases. Buckwheat is rich in anti-hypertensive compounds is a potential antihypertensive 

food, and a significant number of reports concerning its blood pressure lowering (BPL) effects have been 

reported. In the present study, reports of in vitro studies, preclinical and clinical trials dealing with the 

antihypertensive effect of buckwheat. There are numerous reports of potential health benefits of 

consuming buckwheat, which may be in the form of food, dietary supplements, home remedies or 

possibly pharmaceutical drugs. It is a good source of many vitamins and minerals and has balanced 

nutritional value. Because of its nutrient content and many positive effects on human health, buckwheat 

has become a functional food, recently. The aim of this review is to explain some positive effects of 

buckwheat on human health for managing the hypertension. The literature also indicates that buckwheat 

is safe to consume and may have various beneficial effects on human health. 

 

Keywords: Buckwheat, hypertension, blood pressure lowering effect, health effect, functional food, rutin 

and quercetin 

 

Introduction 

Buckwheat (Fagopyrum esculentum), a member of the Polygonaceae family, is a possible 

antihypertensive diet with a large number of studies on its blood pressure lowering (BPL) 

benefits [1, 2]. It is a member of the buckwheat pseudo-cereals family, which has many of the 

same features as grains including wheat, rice, and barley [3]. Buckwheat has gained popularity 

as a raw food material in recent years as a result of its "rediscovered" nutrient value and health 

advantages. The most commonly grown species among the main nine agriculturally important 

types are common buckwheat and Tartary buckwheat (also known as bitter buckwheat) [3]. 

Buckwheat grain is a very nutritious food grain that has been demonstrated to provide a range 

of health benefits. Buckwheat has been linked to lower plasma cholesterol levels, 

neuroprotection, anticancer, anti-inflammatory, and ant diabetic benefits, as well as improve 

hypertension conditions. Addition, BW has been shown to have prebiotic and antioxidant 

properties [4]. Food sources are buckwheat species [5]. Buckwheat is now mostly grown in the 

northern hemisphere, with Russia and China being the leading producers. Its use is also on the 

rise in the United States, Canada, and Europe [6]. Buckwheat is considered as a nutritionally 

valuable food source due to the high protein, lipid, dietary fibre, and mineral content, and other 

health-promoting components. As a result, it's growing in popularity as a possible functional 

food. Buckwheat is superior to other grains in terms of amino acid content and nutritional 

value, and it is also one of the most biologically valuable protein sources. Buckwheat also 

includes minerals including zinc, copper, manganese, selenium, potassium, sodium, calcium, 

and magnesium, as well as vitamins like B1, B2, B3, and B6; flavonoids, polyphenols, 

inositol, organic acid, and a high amount of dietary fibre [7]. Buckwheat seeds are commonly 

consumed as groats, flour, and noodles in Asia and Western countries. Buckwheat plant leaves 

and stems are edible and are used as a herbal medicine in eastern Asia. Buckwheat and its 

components have been shown to have antihypertensive properties in a single oral dose test in 

rats, an in vitro angiotensin I-converting enzyme (ACE) inhibitor assay, and aortic 

vasorelaxation preparation. In spontaneously hypertensive rats, neo-fermented buckwheat 

sprouts (neo-FBS) include angiotensin-converting protein (ACE) inhibitors and vasodilators 

with blood pressure-lowering (BPL) effects (SHRs) [8]. 
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There have been various claims of buckwheat's possible 

health advantages, which can come in the form of food, 

nutritional supplements, home remedies, or prescription 

medications. The utilization of buckwheat again for treatment 

of hypertension has grown in popularity during the last 

decade. This pseudocereal is high in BPL compounds such 

rutin [10] and-aminobutyric acid (GABA), which help to 

reduce blood pressure [11]. Rutin improves blood vessel 

flexibility in spontaneously hypertensive rats (SHRs), but 

GABA reduces blood pressure. Buckwheat also contains 2′′-

hydroxynicotianamine, a very powerful angiotensin I 

converting enzyme (ACE) inhibitor with an IC50 of 0.08 M 
[13]. As a result, buckwheat is among the most studied cereals 

in terms of extracting functional elements for the treatment of 

high blood pressure as well as other cardiovascular diseases. 

Because various biochemical reactions followed by 

germination could promote their production, these BPL 

compounds are generally obtained from buckwheat sprouts, 

where they are more plentiful than in unsprouted seeds [14]. In 

fact, at a dosage of 600 mg/kg/day for 5 weeks, germinated 

buckwheat grains, which contain 1.92 times more rutin than 

buckwheat seeds, have been shown to have antihypertensive 

effects in SHRs [15]. Hypertension, typically known as high or 

increase the blood pressure, is a disorder in which the blood 

vessels have an abnormally high pressure for an extended 

amount of time. WHO [16] has highlighted hypertension as one 

of the most important risk factors for morbidity and mortality 

in the globe, with an estimated nine million people dying each 

year [9]. High blood pressure (BP), also known as 

hypertension, is defined as a clinic blood pressure of 140/90 

mmHg or higher confirmed by a subsequent ambulatory blood 

pressure monitoring daytime average (or home blood pressure 

monitoring average) of 135/85 mmHg or higher by the 

National Institute for Health and Care Excellence (NICE) [10]. 

Because of its part of this increase, hypertension is a serious 

public health concern [18, 19]. 

High blood pressure is responsible for approximately 7.5 

million fatalities per year, or 12.8 % of all deaths worldwide 
[20]. In 2025, it is predicted that 1.56 billion adults would've 

had hypertension [21]. Chronic heart disease, stroke, and 

coronary heart disease are all linked to high blood pressure. 

High blood pressure is linked to an increased risk of stroke 

and coronary heart disease. Heart failure, peripheral vascular 

disease, renal impairment, retinal bleeding, and visual 

impairment are among the complications, in adding to 

coronary heart disease and stroke [22]. It is a silent killer since 

no symptoms are visible in the early stages until a Heart 

attacks, strokes, and chronic renal failure are examples of 

significant medical crises [23-25]. Since most people are 

unaware of high blood pressure, the only approach to spot it is 

through measurements. Although the majority of hypertensive 

patients are asymptomatic, some persons with HTN have 

headaches, light headedness, vertigo, impaired vision, or 

fainting episodes [26]. Hypertension is caused by a variety of 

factors. These factors differ from nation to country, and even 

within a single country, there are differences between urban 

and rural areas [27]. Hypertension prevention is critical in 

lowering the risk of these chronic illnesses. Antihypertensive 

foods are attracting more attention since they are predicted to 

reduce hypertension while having fewer adverse effects than 

antihypertensive medication [28]. 

The goal of this study is to describe some positive effect of 

buckwheat on public health via literature studies. 

 

Types of hypertension 

1. Primary hypertension 

Primary hypertension, also known as essential hypertension, 

is a kind of high blood pressure. This is the case for the vast 

majority of hypertensive individuals. Despite years of 

investigation, a precise aetiology for hypertension has yet to 

be identified. Genetics, nutrition, lifestyle, and age are 

considered to all have a role. Smoking, drinking too much 

alcohol, stress, being overweight, eating too much salt, and 

not getting enough exercise are all lifestyle issues. Changes in 

your food and lifestyle can help you decrease your heart rate 

and blood pressure your risk of hypertension issues. 

 

2. Secondary hypertension 

Secondary hypertension occurs when your blood pressure is 

caused by an identifiable-and potentially reversible-cause. 

The secondary causes only up to 5 to 10% of hypertension. 

Younger folks are more prone to it. Secondary hypertension 

affects around 30% of people aged 18 to 40. 

 

3. Other types of hypertension 

Subtypes that fit within the categories of primary or 

secondary hypertension include:  

1. Resistant hypertension  

2. Malignant hypertension 

3. Isolated hypertension 

 

Diagnosis of hypertension 

The first step is to confirm the hypertension diagnosis. The 

recommendation advised taking at least two blood pressure 

readings on at least two times, using a standard measuring 

procedure and approved equipment, including a properly 

sized cuff [30]. For the diagnosis of white coat hypertension or 

masked hypertension, the 2017 ACC/AHA hypertension 

guideline advised the use of ambulatory BP measurement or 

home BP monitoring [30]. When blood pressure is elevated at a 

hospital or clinic but normal in an ambulatory BP monitoring 

technique or at home, white coat hypertension is diagnosed. 

Masked hypertension is indicated when blood pressure is 

normal at a hospital or clinic but rises in an ambulatory blood 

pressure monitoring technique or at home. Ambulatory blood 

monitoring may measure blood pressure as patients go about 

their daily routines and can calculate mean blood pressure 

over the course of the monitoring session, mean blood 

pressure during the day and night, and diagnose symptomatic 

hypotension [30]. Once the diagnosis has been established, a 

thorough history should be conducted to determine any 

concomitant conditions and contributory variables, such as 

lifestyle, CV risk factors linked to hypertension, and features 

that might indicate secondary causes of hypertension. The 

presence of carotid, abdominal, or femoral bruits on 

examination raises the risk of renal artery stenosis. Aortic 

coarctation or severe aortoiliac disease is indicated by 

diminished femoral pulses or a difference in arm and thigh 

blood pressure. Abdominal striae, moon faces, and significant 

interscapular fat accumulation are all signs of Cushing 

disorder. Primary hypertension is indicated by a steady rise in 

blood pressure that is coupled with weight gain and a 

favourable family history, whereas secondary hypertension is 

indicated by multiple patients with target organ damage. The 

initial laboratory study, as indicated in Table 2, should look 

for any existing conditions that might alter the patient's 

reaction to the medicine, as well as assess for target organ 

damage. The aldosterone/renin ratio is an effective primary 

aldosteronism screening test [31]. Estimating dietary salt and 

http://www.phytojournal.com/


 

~ 204 ~ 

Journal of Pharmacognosy and Phytochemistry http://www.phytojournal.com 
potassium consumption, calculating creatinine clearance, and 

quantifying aldosterone excretion can all benefit from 24-hour 

urine collection during ingestion of the patient's usual diet. 

The measurement of urinary metanephrines or plasma 

metanephrines over the course of 24 hours is a useful 

screening tool for individuals with Pheochromocytoma [32]. 

Renal artery stenosis imaging should be reserved for patients 

who have a high level of suspicion. In terms of target organ 

damage, resistant hypertension is related to increased 24-hour 

urine albumin production and left ventricular mass index [33]. 

 

Classification of blood-pressure in adult according to 

acc/aha 2017 hypertension guidelines [34] 

According to the 2017 ACC/AHA hypertension 

recommendations, normal blood pressure is 120/80 mmHg. 

Elevated blood pressure is defined as systolic blood pressure 

of 120-129 mmHg and diastolic blood pressure of 80 mmHg, 

and it should be managed with lifestyle changes. Stage 1 

hypertension is defined as a systolic blood pressure of 130-

139 mmHg or a diastolic blood pressure of 80-89 mmHg, and 

stage 2 hypertension is defined as a systolic blood pressure of 

140 mmHg or a diastolic blood pressure of 90 mmHg, as 

indicated in Table 1. 

 
Table 1: Classification of blood pressure in adults according to 

ACC/AHA 2017 hypertension guidelines 
 

Blood Pressure Category Definition 

Normal 
Systolic BP < 120 mm Hg and diastolic 

BP < 80 mm Hg. 

Elevated 
Systolic BP 120-129 mm Hg and 

diastolic BP< 80 mm Hg. 

Hypertension 

Stage1 
Systolic BP 130-139 mm Hg and 

diastolic BP 80-89 mm Hg. 

Stage2 
Systolic BP ≥ 140 mmHg and diastolic 

BP ≥ 90 mm Hg. 

 

Basic investigation of hypertension 

 
Table 2: Following are Basic investigation of hypertension [35, 36, 37, 

38, 39] 
 

Sr. No. Investigation 

1. Complete blood count-TLC, DLC, HB%, RBC 

2. 
Renal function test-Blood urea, serum creatinine, potassium, 

sodium, calcium, uric acid 

3. Blood sugar level 

4. Urinalysis 

5 Lipid profile 

6. Thyroid function test 

7. Electrocardiography 

8. Urine albumin to creatinine ratio 

9. Measure plasma aldosterone/rennin ratio 

10. Measurement of 24 hours urinary metanephrines. 

 

Treatment of hypertension 

Non-pharmacologic and pharmacological treatments are used 

to treat hypertension. If you have a CV, DM, or CKD, your 

treatment options are limited. The 2017 AHA/ACC guideline 

advocated calculating a 10-year risk of cardiovascular disease 

in patients with stage one hypertension who did not have 

these comorbidities. If the risk is less than 10%, it is 

appropriate to undertake lifestyle changes on their own for 3 

to 6 months. Both lifestyle adjustment and medicine are 

suggested for stage 2 hypertension with pre-existing 

conditions such as diabetes mellitus (DM), CKD, and a 10-

year risk of CV event of 10% or higher. 

Non-pharmacological treatment 

Following are the non-pharmacologic way to treatment of 

hypertensions. 

 

Dietary Salt Restriction 

The limit dietary salt intake is below 1500 mg per day [40]. 

Dietary salt restriction is related with a decrease of 5 to 10 

mmHg in systolic blood pressure and 2 to 6 mmHg in 

diastolic blood pressure in general hypertensive patients. 

 

Weight Loss 
If a patient is overweight or obese, weight loss offers a 

demonstrable advantage in terms of lowering blood pressure 

and reducing the number of medications given [41]. Long-term 

weight loss studies have shown that a 10 kg weight loss is 

connected with a 6 mmHg systolic BP decrease and a 4.6 

mmHg diastolic BP reduction. 

 

Physical Activity 
Regular aerobic exercise reduced systolic blood pressure by 4 

mmHg and diastolic blood pressure by 3 mmHg on average. 

As a result, patients are advised to engage in 90 to 150 

minutes of aerobic or resistance exercise each week [42]. As a 

result, all hypertensive patients are recommended to exercise. 

 

Moderate Alcohol Intake 

All hypertension patients are recommended to drink 

moderately—2 drinks per day for males and 1 drink per day 

for women—to lower systolic and diastolic blood pressure by 

3 to 8 mmHg and 1 to 4 mmHg, respectively [43]. 

 

High Fibre and Low-fat Diet  

Dietary strategy to stop hypertension (DASH) lowered 

systolic BP in hypertension patients by 11.4 mmHg and 

diastolic BP by 5.5 mmHg [44]. A diet high in fruits and 

vegetables not only lowers blood pressure but also increases 

endothelial function. 

 

Withdrawal of Interfering Medications 
Medicines that may interfere with blood pressure regulation, 

particularly NSAIDS, should be avoided or, if this is not 

possible, the lowest effective dose should be used. When 

starting therapy for hypertension with these drugs, keep a 

close eye on your blood pressure since you may need to 

change your antihypertensive regimen. Nonsteroidal anti-

inflammatory medicines, oral contraceptive pills, 

corticosteroids, tricycle antidepressant drugs, and monoamine 

oxidase inhibitors are only a few examples [45]. 

 

Pharmacological Treatment 

The 2017 ACC/AHA guideline advised that antihypertensive 

medication treatment be started with two first-line drugs from 

distinct classes, either separately or in a fixed dosage 

combination, and that the goal blood pressure be less than 

130/80 mmHg [46]. 

 

Initial drug selection 

Angiotensin converting enzyme inhibitors (ACE inhibitors), 

angiotensin receptor blockers (ARBs), calcium channel 

blockers (CCBs) and thiazide type diuretics are the four types 

of antihypertensive medications, and each class of 

antihypertensive drugs lowers CV events [47]. Except for the 

major effect of beta blockers administered after MI reducing 

CAD event and calcium channel blockers reducing stroke, a 

meta-analysis of 147 randomized trials of 464,000 patients 
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with hypertension found that all major antihypertensive drug 

classes (diuretic, angiotensin converting enzyme inhibitors, 

angiotensin receptor blockers, beta blockers, and calcium 

channel blockers) cause reduction in CAD event and stroke 

for reduction in BP. According to the 2011 ACC/AHA 

hypertension guideline, the effectiveness, tolerability, 

existence of certain comorbities, and cost of antihypertensive 

medications in the treatment of adult hypertension are all 

factors to consider [48]. 

 

New approach for treatment of hypertension 

 
Table 3: New approach for treatment of hypertension are given as 

 

Sr. 

No 

New approach for treatment 

Of hypertension 
Work 

1. New Drugs for Treatment of Hypertension 

 Antialdosterone Agent 
Aldosterone is a mineralocorticoid that controls electrolytes and is linked to the development of hypertension 

and other diseases such as myocardial hypertrophy, myocardial fibrosis, and heart failure [49]. 

 Vasopeptidase Inhibitors 

The zinc metalloprotease neprilysin is a therapeutic target for hypertension and other forms of cardiovascular 

disease because it degrades the natriuretic peptides atrial (ANP) B type natriuretic peptides (BNP) and 

urodilatin and increase in circulating natriuretic peptide levels that results from neprilysin inhibition leads to 

natriuresis, vasodilatation, rennin-Angiotensin-aldosterone system inhibition, reduced sympathetic drive, and 

antiproliferative and antihypertrophic effects on heart [50]. 

 
Dopamine β-Hydroxylase 

Inhibitor 

Dopamine-hydroxylase is a therapeutic target for the treatment of hypertension and other cardiovascular 

problems because it catalyses the hydroxylation of dopamine to generate noradrenaline in the sympathetic 

nervous system. 

2. Interventional Approach for Treatment of Hypertension 

 Renal Denervation 

With multiple published publications on RDN, this is a fast emerging study subject. 

The development, maintenance, and acceleration of arterial hypertension are all influenced by increased 

sympathetic activity [51]. 

 
Baroreflex Activation 

Therapy 

Baroreflex activation treatment is a surgically implanted device that reduces sympathetic response and, as a 

result, lowers blood pressure by electrically activating carotid sinus baroreceptors. 

 Carotid Body Ablation 
Carotid body ablation investigations in animals and humans demonstrated increased carotid body sensitivity 

in hypertension, although the cause of the aberration is unknown [52]. 

 Renal artery Stenting 

For renal artery stenosis, percutaneous transluminal angioplasty with stenting is controversial. Recent clinical 

trials have found that using renal artery stenting in hypertensive patients with renal artery stenosis has little or 

no effect for blood pressure control, kidney function maintenance, or the avoidance of CV or renal events [53]. 

 

Effect of buckwheat on human health 

Buckwheat's rich and diversified nutritional composition 

provides a number of health benefits. Buckwheat is 

considered to help prevent disorders including excessive 

cholesterol, hypertension, atherosclerosis, and diabetes. Rutin, 

which is found in high concentration in buckwheat, is utilised 

in medicine in many countries to prevent or minimise 

capillary deformations caused by hemorrhagic illnesses and 

hypertension [54]. Buckwheat products are utilised as food and 

medicine since it is employed in many functional foods 

manufactured across the world [55]. Positive effects of 

buckwheat on health are shown in Fig. (1) 

 

 
 

Fig 1: Effect of buckwheat on health 

 

1. Antioxidebt effect 

In research, buckwheat's nutrition and functional features 

have served as a guide to studies that will be done to 

investigate its antioxidant effects. The antioxidant capacity of 

blood plasma samples collected from healthy persons who 

consumed 1.5 g buckwheat per kilogramme at once was 

measured in a research with 37 people [56]. Intake of 160 

grammes of buckwheat honey in a litre of water or black tea, 

as well as buckwheat enhanced bread consumption, yielded 

comparable results [57]. Buckwheat's antioxidant effects were 

discovered to be related to its high phenolic component 

concentration in in vitro experiments [58, 59]. Zieliński and 

Kozlowska (2000) in their study, identified the antioxidant 

capacity of some cereals as buckwheat>barley>oats> rye [60]. 

Buckwheat sprouts contain a variety of flavonoids, including 

orientin, isoorientin, vitexin, isovitexin, rutin, and quercetrin, 

but Tartary buckwheat exclusively contains rutin [61]. 

Buckwheat sprouts contain a variety of flavonoids, including 

orientin, isoorientin, vitexin, isovitexin, rutin, and quercetrin, 

but Tartary buckwheat has solely rutin [61]. Buckwheat's high 

flavonoid and polyphenol content is known to have anti-

oxidant properties, which may benefit human health [62]. 

Common buckwheat (Fagopyrum esculentum Moench) and 

tartary buckwheat (Fagopyrum tataricum Gaertn.) are often 

studied in terms of their overall composition, functional 

components, and antioxidant capabilities when considering 

the antioxidant content of buckwheat. Buckwheat decreases 

intracellular peroxide formation and cleans superoxide anions 

in liver cells, according to studies. Tartary buckwheat has 

been shown to significantly lower celluar oxidative stress 

caused by quercetin [63]. 

 

2. Hypocholesterolemic Effect 

Buckwheat is increasingly being used as a cholesterol-

lowering functional food [64]. Increased cholesterol 

consumption may lead to an increase in oxidative stress and 

plasma cholesterol levels. By increasing the regulation of 

low-density lipoprotein and oxide LDL, this potential rise 

may contribute to the development of chronic illnesses such 

atherosclerosis [65]. Buckwheat has been shown to control 

cholesterol levels and prevent the development of 
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cardiovascular illnesses in both in vivo and in vitro 

experiments [66, 67]. The effects of buckwheat protein on mice 

with hypercholesterolemia were investigated in a research. 

Buckwheat was found to lower protein plasma cholesterol 

levels more than other grains, limit sterol absorption from the 

intestines, increase the quantity of sterol eliminated from the 

body, and assist control the activity of liver cells linked to 

high cholesterol [66]. 

 

3. Hypoglycaemic Effect 

The study of buckwheat's antihypertensive and anti-

hypercholesterolemic qualities has led to a focus on the 

effects of buckwheat on diabetes [68]. In China, buckwheat is 

utilised in the nutritional therapy of diabetes [69]. Skrabanja et 

al. (2001) fed 10 healthy people boiling buckwheat grouts, 50 

percent buckwheat flour enhanced bread, and white bread in a 

research. The study found that people who ate buckwheat 

products, particularly buckwheat groats, had lower 

postprandial plasma glucose and insulin production than those 

who ate white wheat bread [70]. Su-Que et al. (2013) randomly 

selected 10 diabetics who consumed buckwheat bread and 

found that their plasma glucose levels were 51 percent lower 

after 2 hours than those who consumed white bread [71]. 

 

4. Neuroprotective Effect 

In animal experiments, buckwheat feeding was found to 

prevent the degeneration of brain functioning. In rats 

subjected to recurrent brain ischemia, 600 mg/kg buckwheat 

ingestion for 21 days reduced nitric oxide levels via blocking 

glutamate release and improved memory impairments by 

avoiding hippocampus cell necrosis and apoptosis [72]. In an in 

vitro investigation, ethyl acetate and ethanol extracts of root 

and buckwheat seed were found to have inhibitory effects on 

the development of neurological diseases by acting as 

antioxidants and inhibiting enzymes such as 

acetylcholinesterase, butyrylcholinesterase, and tyrosinase [73]. 

 

Anti-hpyertensive effect of buckwheat 

In 2000, hypertension afflicted more than a quarter of the 

world's population (roughly 1 billion people) and this number 

is expected to rise to 1.56 billion by 2025 [74]. Blood pressure 

is controlled by the renin-angiotensin system. 

Angiotensinogen is converted to angiotensin I by plasma 

renin, which is then turned into angiotensin II by angiotensin 

converting enzyme (ACE) in the presence of angiotensin 

converting enzyme (ACE) [75].  

Due to its high polyphenol content, buckwheat, a functional 

food with high rutin and quercetin content and used to prepare 

various functional meals, is thought to have an 

antihypertensive effect through modifying the renin-

angiotensin system. Buckwheat sprouts also contain more 

phenolic compounds and have higher antioxidant activity than 

other grain sprouts [76]. 

Excess dietary salt consumption is regarded to be one of the 

most important factors in hypertension development. The 

amount of salt consumed and the kind of food consumed are 

both essential variables in the prevention and treatment of 

hypertension [77]. A study looked at the impact of high-salt 

diets on the blood pressure of hypertensive rats. The rats were 

divided into two groups: those who did not eat buckwheat and 

those who did eat it. According to the findings of the study, 

the high salt diet significantly increased blood pressure and 

serum Na+ levels in the control group. Buckwheat has been 

proven to reduce blood pressure, protect against oxidative 

damage, and increase Na+/K+ ATPase [78]. Buckwheat 

reduces systolic blood pressure and oxidative stress in artery 

endothelial cells, resulting in antihypertensive effects [79]. 

Another study on hypertensive rats indicated that buckwheat 

sprout feeding boosted endogenous vasodilators such 

bradykinin and nitric oxide, as well as low blood pressure and 

strong antioxidant capacity, as compared to rats eating other 

cereals. A similar research looked at the effects of 

immunoreactivity on systolic blood pressure and aortic 

endothelial cells in mice after 5 weeks of buckwheat eating. 

Buckwheat consumption was shown to lower systolic blood 

pressure and oxidative stress by lowering immunoreactivity in 

aortic endothelial cells in the research [79]. 

In vitro and in vivo studies support the hypotensive effect 

found in persons who consume BW. ACE inhibitory activity 

in BW has been determined to be high [80]. The administration 

of 0.01-10 mg kg-1 of lactic-fermented BWS to SHRs 

decreased systolic and diastolic blood pressure, and this effect 

was associated with a decrease of the ACE activity and 

vasorelaxation effect on the blood vessel rings [81, 82]. 

Merendino et al. recently measured the levels of certain 

molecules involved in blood pressure control, as well as the 

antioxidant status, in normotensive Wistar Kyoto rats and 

SHRs to assess the hypotensive and antioxidant responses to 

pasta containing tartary BWS. There was an increase in the 

expression of bradykinin (BK) and NO (vasodilators) in this 

research, as well as a decrease in endothelin-1 (ET-1) 

(vasoconstrictor) and an improvement in antioxidant status 
[83]. According to Koyama et al., lactic fermentation in BWS 

increases the quantity of blood pressure-lowering chemicals 

such-aminobutyric acid (GABA) and tyrosine, which might 

help explain why lactic-fermented BWS lowers blood 

pressure in SHRs rats [84]. 

Tsai et al. reported that extracts of several parts of BW, as 

well as rutin and quercetin, had a significant inhibitory effect 

on ACE activity [85]. 

Ushida et al. studied the effects of rutin-free tartary BW ext 

on isolated rat thoracic aortas [86]. 

A hydrolysate of BW protein produced a substantial ACE 

interference, according to Kawakami et al. [87]. 

In vitro and in vivo ACE inhibitory action was shown in 

tartary BW peptides produced during in vitro digestion, 

according to Li et al. [88]. 

Different peptides extracted from lactic-fermented BWS 

inbibited ACE activity in thoracic aorta tissue and reduced 

angiotensin II-mediated vasoconstriction, according to 

Koyama et al. [89]. 

 

Conclusion 

In conclusion, buckwheat is a food with rich nutrient content 

and important functional properties. It can show positive 

effect such as antioxidant, anti-inflammatory effects, on 

human health. It can also show significant effect on lowering 

the high blood pressure. Numerous reports have shown the 

potential benefit of consuming buckwheat for the 

management of hypertension. It can conclude that the 

literature indicates the buckwheat is safe to consume and may 

have beneficial effect on the hypertension.  
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