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Keywords Abstract

Quinoa Chenopodium quinoais known for its flexibility, adaptability
Protein multifaceted nutritional importance with several medicinal
Amino acid benefits. It has high protein content and balanced amino acid
Nutrition profile which is as an excellent source of nutrition,
Health particularly for those seeking plant-based protein alternatives.
Super food etc High digestibility of proteins makes it suitable for food

fortification. The presence of bioactive peptides generated
through proteolytic activity contributes to health benefits,
including antimicrobial, antioxidant, anti-inflammatory
effects alongwith cardiovascular health. Due to exceptional

nutritional profile and therapeutic potential, it has gained the

popularity as ‘Super Food’.

Introduction

Quinoa (pronounced "keen-wah™) is a versatile and nutritious grain-like crop that has gained
significant popularity in recent years.In the Andean area of South America, namely in Peru,
Bolivia, Ecuador, and Colombia, it has been grown for thousands of years. Because it is not a
true grass like wheat or rice, quinoa, which is a member of the Amaranthaceae family, is
categorized as a pseudocereal in botany. The plant is a vital staple crop for the native
populations of the Andes because it is resilient and can flourish in a variety of challenging
environments, such as high elevations and unfavorable soils. In terms of culinary
applications, cooked quinoa has a fluffy, slightly crispy texture and a mild, somewhat nutty

flavor. It is quite adaptable and works well in many different recipes. Quinoa is a grain that
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may be prepared on its own and used as a foundation for soups, salads, and side dishes. It can
also be used in breakfast cereals, baked goods, and even in place of rice in recipes like pilafs
and stir-fries. Furthermore, quinoa may be used in a variety of inventive dishes due to its
versatility in terms of flavors and ingredients. It blends well with herbs, spices, vegetables,
fruits, and proteins, making it a popular choice for those looking to experiment with new and
healthy recipes.

Quinoa's remarkable nutritional profile is one of the factors contributing to its growing
appeal. For vegetarians, vegans, and anyone wishing to increase their intake of plant-based
proteins, this makes it a great option.

Nutritional composition

Quinoa is a complete protein source because of its high concentration comprising of all nine
necessary amino acids. The nutritional and functional aspects of pseudocereals, especially
quinoa, are highlighted by Nandan et al. (2024) emphasizing that quinoa's high vitamin,
mineral, and dietary fiber content makes it a superfood. Magnesium, iron, and zinc—essential
elements that promote a variety of physiological functions—are especially abundant in
quinoa (Figure 1).

It contains 10 to 15.079/100g of dietary fibre (Lamothe et al., 2015; Miranda et al., 2013) and
12 to 31 mg/100g of vitamin C (Miranda et al., 2010). B-carotene is the main carotenoid in
quinoa leaves, with a Total Carotenoid Index (TCI) ranging from 49.6 to 73.8 g/100g (Tang
et al., 2014). Quinoa also boasts a high protein content of 12% to 23% (Abugoch James,
2009), with albumin ranging from 28.5% to 43.3% and globulin from 27.9% to 37% (Olivera
et al., 2022). These attributes make quinoa a great complement to a nutritious diet. Moreover,
Huang et al. (2024) provide a comprehensive review of quinoa greens, underscoring their
nutritional composition, functional activities, and food applications. The plant is renowned
for having high quantities of dietary fiber, vitamins A and C, and antioxidants, all of which

are good for promoting health and preventing disease.
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Dietary Fiber 10 15.07
Vitamin C 0.012 0.031
p-Carotene 49.6 73.8
Protein Content 12 23
Minerals - 0.2453
Iron - 0.0055
Magnesium - 0.206
Calcium - 0.032
Zinc - 0.0018

Figure 1: Main nutritional components of Chenopodium quinoa. A: Content of different
nutritional component in g/100g of quinoa seed. B: Concentration of different minerals in
quinoa seed. C: Table of concentrations of different components in minimum and maximum
amount.

Quinoa protein

Quinoa (Chenopodium quinoa) is a valuable source of protein for a variety of purposes, such
as food and nutritional supplements, due to its high protein content and balanced amino acid
profile. Thus, extraction and hydrolysis of quinoa proteins have garnered significant attention
due to their potential health benefits and functional properties.

Protein Content and Composition

Quinoa seeds contain a substantial amount of protein, often higher than many other grains.
The perisperm is high in starch, while the protein is mostly found in the seed's embryo.
Albumin and globulin are the two primary protein fractions found in quinoa, and their
contents can differ based on the plant material and extraction technique. According to various
reports, the ranges for albumin and globulin content are 28.5% to 43.3% and 27.9% to 37%,
respectively (Olivera et al., 2022).

Protein Hydrolysates
Enzymatic hydrolysis of proteins results in the production of protein hydrolysates into
smaller peptides. According to Tang et al. (2015), this procedure can improve the proteins'

bioavailability and functional characteristics. The bioactive qualities of quinoa protein
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hydrolysates, such as their antioxidant and dipeptidyl peptidase IV (DPP-I1V) inhibitory
capabilities, have been investigated. These properties suggest potential health benefits,
particularly in managing conditions like diabetes. In a preclinical model of gestational
diabetes, a study showed that the antidiabetic properties of quinoa protein hydrolysate
prevented glucose intolerance and improved insulin signaling (Busso et al., 2023).Advanced
approaches have been used to extract and identify individual peptide sequences responsible
for these health advantages in order to better understand and exploit these bioactive qualities.
Certain bioactive peptide sequences from quinoa protein hydrolysates have been identified
using bioactivity-guided fractionation techniques such as reversed-phase high-performance
liquid chromatography (RP-HPLC) and ultrafiltration. Promising ACE and a-glucosidase
inhibitors include peptides such as FHPFPR, NWFPLPR, NIFRPF, LAHMIVAGA, and
VAHPVF (Guo et al., 2021).Quinoa's proteins and protein hydrolysates have been
investigated for a range of medicinal uses.

Quinoa proteins and protein hydrolysate properties

e Nutritional Profile:

o Amino Acid Composition: Quinoa protein is a complete protein source since
it contains all nine necessary amino acids. Lysine, an amino acid that is
frequently lacking in other plant proteins, is especially abundant in it (Ruales
& Nair, 1993).

o Protein Content: Quinoa seeds typically contain about 12-23% protein, which
is higher than most common grains like wheat, rice, and corn (Abugoch
James, 2009).

e Functional Properties:

o Solubility: Quinoa proteins have good solubility, which can be beneficial in

various food formulations (Abugoch James, 2009).

o Emulsifying and Foaming Properties: Quinoa protein can be used to
manufacture baked goods, dairy substitutes, and beverages due to its good

emulsifying and foaming properties (Vega-Galvez et al., 2010).

o Digestibility and Improved Absorption: Since hydrolyzed proteins are
typically simpler to digest and absorb, they are appropriate for people with
impaired digestion or athletes who need to consume large amounts of protein
quickly (Ryan et al., 2007).
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o Reduced Allergenic Potential: Enzymatic hydrolysis can reduce the
allergenicity of proteins, making hydrolysates a safer option for individuals

with protein allergies (Megias et al., 2004).

Therapeutic Activities of Quinoa protein and hydrolysates

Quinoa protein hydrolysates have been shown to have multifunctional bioactivity, such as
angiotensin-converting enzyme (ACE) inhibitory, dipeptidyl peptidase 1V (DPP-IV)
inhibitory, antioxidant, and antihypertensive and antidiabetic effects. It has been found that a
number of bioactive peptides derived from quinoa protein hydrolysates can prevent the
breakdown of dietary lipids, which reduces the absorption of cholesterol. In contrast to
greater molecular weight fractions, quinoa protein hydrolysates with smaller molecular
weights (< 5 kDa) have demonstrated enhanced bioactivities (Ajayi et al., 2023; Guo et al.,
2021). The following reports on some of the quinoa protein hydrolysates' medicinal
properties.

o Antioxidant Activity: According to Alvarez-Jubete et al. (2010), quinoa
protein hydrolysates have strong antioxidant qualities that can aid in lowering
oxidative stress and averting associated illnesses.

o Antihypertensive Effects: Angiotensin-converting enzyme (ACE), which
regulates blood pressure, can be inhibited by quinoa protein hydrolysates. This
implies possible advantages for the treatment of hypertension (Pihlanto, 2006).

e Anti-inflammatory Properties: Certain peptides derived from quinoa proteins have
demonstrated anti-inflammatory effects, which can be useful in treating inflammatory
conditions (Aluko, 2015).

e Cardiovascular Health:

o Blood Pressure Regulation: The antihypertensive peptides can help in

managing blood pressure levels (Clemente, 2000).

o Cholesterol Reduction: It has been demonstrated that quinoa protein
hydrolysates have hypocholesterolemia effects, which may help control

cholesterol levels (Vermeirssen et al., 2004).
e Antioxidant Defence:

o Oxidative Stress Reduction: According to Lamothe et al. (2015), antioxidant
peptides aid in the neutralization of free radicals, preventing cell damage and

lowering the risk of chronic illnesses including cancer and cardiovascular disease.
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Anti-inflammatory Effects:

o Chronic Inflammation Management: Anti-inflammatory peptides can aid in the
reduction of chronic inflammation, which has been connected to a number of

illnesses, such as metabolic syndrome and arthritis (Vilcacundo et al., 2017).
Gut Health:

o Prebiotic Potential: quinoa protein hydrolysates may have prebiotic effects that
enhance gut health by encouraging the growth of good gut flora (Guo et al.,
2009).

Antimicrobial Activity

o Quinoa protein hydrolysates is helpful as natural food preservatives as they have
demonstrated strong inhibitory effects against bacteria such as Escherichia coli
and Streptococcus pyogenes.

o A peptide concentration of 800 ug/ml, an enzyme/substrate ratio of 60 AU/kg
protein, and hydrolysis at 50°C for 150 minutes produced the greatest growth
inhibition (Mahdavi-Yekta et al., 2023).

Applications in Functional Foods and Nutraceuticals

Fortified Foods: Quinoa proteins and hydrolysates can be incorporated into a wide

range of food products to enhance their nutritional value (Coda et al., 2012).

Supplements: Because of their high digestibility and therapeutic advantages, quinoa
protein hydrolysates can be used into protein powders and nutritional supplements

(Repo-Carrasco-Valencia et al., 2010).

Specialized Nutrition: Quinoa proteins and hydrolysates can be included in products
targeted at particular demographics, such as athletes, the elderly, or people with
particular medical concerns, to provide specific health benefits (Hernandez-Ledesma
et al., 2019).

Conclusion

The study on quinoa (Chenopodium quinoa) provides compelling evidence of its potential as

a source of functional proteins with significant health benefits. Various methodologies,

including ion exchange chromatography, SDS-PAGE, and bioactivity assays, elucidates the

complex protein profile of quinoa and its implications for nutrition and health.
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The identification of key proteins emphasizes quinoa's status as a complete protein source,
containing all nine essential amino acids. The functional properties of these proteins,
including their emulsifying and foaming abilities, further enhance quinoa's applications in the
food industry. In conclusion, the research underscores quinoa's potential as a valuable
ingredient in functional foods and nutraceuticals.
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