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Quinoa: The Superfood with Untapped Potential
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Quinoa (Chenopodium quinoa Willd.), belongs to
family chenopodiaceae is a pseudo-cereal which is
native to the Andean region. For many parts of the
world quinoa is a new crop which has garnered
substantial attention as a viable substitute for
traditional cereals such as rice, wheat, and corn in the
last few decades. Certainly, quinoa was one of the
main food crops of the pre-Columbian civilizations of
Latin America and remains an important food for the
Quechuas and Aymaras settled in rural areas of the
Andes, South America. In the Quechua language,
quinoa is called chisiya, which means mother grain [1]

The surge in popularity is primarily due to
which
includes being a complete protein source, rich in fiber,

quinoa's exceptional nutritional profile,
gluten-free, and abundant in essential vitamins, nine
essential amino acids and minerals. This trend has
relegated a vast number of plants as “Neglected and
Underutilized Species” (NUS). One of them is
Chennopodium quinoa. Health benefits associated with
quinoa consumption are manifold. Its low glycemic
index aids in stabilizing blood sugar levels, making it
a suitable food choice for individuals managing
diabetes [2]. The high magnesium content and
abundance of antioxidants in quinoa contribute to
cardiovascular health, potentially reducing the risk of
heart disease. Furthermore, the combination of protein
and fiber in quinoa fosters prolonged satiety, which
can be advantageous for weight management and
obesity prevention. The year 2013 has been declared
the International Year of Quinoa (IYQ) by the United
Nations. This made it possible to recognize the
importance of the biodiversity of quinoa and the high
nutritional value of its seeds [3]. Two scientists at the
National Aeronautics and Space Administration
(NASA), USA, Dr. Greg Schlick and Dr. David L.
Bubenheim, put quinoa back on the map when they
concluded in their research that “quinoa has desirable

food qualities for long term space missions - high
protein and desirable amino acid composition”. From
an environmental perspective, quinoa presents several
sustainable benefits. The crop is resilient and
adaptable to different climates, enabling it to be
This
potential as a

cultivated in various regions worldwide.

adaptability contributes to its
sustainable agricultural product. Moreover, quinoa
requires less water for cultivation compared to water-
intensive grains like rice, which is a critical advantage

in the context of global water conservation efforts [4].
Processing of quinoa:
Removing the Saponins

Processing of quinoa includes methods like
milling soaking, fermentation, and autoclave. One of
the most critical steps in quinoa processing is
removing the toxic compound such as saponins
present on hull part of the grain, gives a bitter, soapy
molecules that coat the tiny seeds [5]. These saponins
act as natural pesticides for the plant but taste very
unpleasant to humans. Traditionally, quinoa seeds
were soaked in water and then carefully rinsed in
baskets to remove as much of the saponin coating as
possible.

Modern commercial processing uses abrasive
mechanical scourers, rotating drums, or specialized
machines to rub off the saponin layer from the seeds.
By Using Abrasive mechanical scourers the saponin
content was reduced by 68% [6]. The seeds may also
undergo a water rinsing stage to wash away any
remaining saponin residues. This desaponification
process is crucial for improving quinoa's palatability.

Other Processing Steps:

After desaponification, the quinoa seeds go
through drying, sieving, sorting, and polishing steps.
Drying removes any residual moisture; while sieving
and sorting separate out any remaining plant debris or
damaged seeds. Polishing gives the seeds their
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distinctive shine through gentle abrasion. For
products like quinoa flour or flakes, the seeds undergo
additional grinding or rolling steps. Some quinoa may
also be pre-rinsed or pre-cooked before packaging for

consumer convenience.

excellent source of manganese, phosphorus,
magnesium, iron, copper and zinc. One cup of cooked
quinoa can supply over 25% of the recommended
daily intake of important B-vitamins like folate,

thiamin, riboflavin and vitamin B6 [11].

Protein per cent is one of the important
parameters considered in cereals. Most of the cereal’s
loss considerable amount of protein during
processing. Quinoa on the other hand showed
increased in protein content after processing. Percent
protein content of raw seed is 14.42% and processed
seed showed increased protein per cent of 15.39%.
Micro nutrient like Fe and Zn (mg/kg) has also

increased [6]

Table. 1 Protein per cent, Iron and Zinc content of
Raw, processed seed and quinoa bran. [6]

Fig.1 Processing of quinoa [6]
Nutritional value

Hailed as a super-food and an ancient "mother
grain," quinoa has taken the world by storm in recent
decades. But this seed from the goosefoot plant isn't
just a dietary fad - it packs a staggering array of
nutrients that make it one of the most nutrient-dense
foods on the planet.

Quinoa is one of the few plant-based complete
protein sources, containing all nine essential amino
acids our bodies require [7].With around 8 grams of
high-quality protein per cooked cup, quinoa is an
excellent option for vegetarians, vegans and anyone
looking to boost their intake of this vital macronutrient
[8] What's more, quinoa is remarkably high in dietary
fiber, providing over 5 grams of a healthy mix of
insoluble and soluble fiber per cooked cup [9]. This
fiber is critical for digestive health, blood sugar
regulation and cholesterol reduction [10]. As a whole
grain that is naturally gluten-free and has a low
glycemic index, quinoa is an ideal choice for those
with celiac disease, gluten intolerance or diabetes [7].

Product Protein Fe Zn
Content (mg/kg) (mg/kg)
(%)
Raw seed 14.42% 57.35 20.54
Processed 15.39 61.55 22.30
seed
Quinoa 14.99 101.64 180.85
Bran
Value Added Products

Quinoa Flour

Quinoa flour is produced by grinding quinoa
seeds into a fine powder. It is a versatile, gluten-free
flour that can be used in baking bread, pastries, and
cookies, as well as in pancakes and waffles. It can also
be used as a thickener for soups and sauces.

Quinoa Pasta

Quinoa pasta is a gluten-free alternative to
traditional wheat pasta. It is made by combining
quinoa flour with other gluten-free flours, resulting in
a nutritious and protein-rich pasta option that is
suitable for people with gluten intolerance or celiac
disease.

Quinoa Breakfast Cereals

Quinoa can be used to create breakfast cereals,
such as puffed quinoa, quinoa flakes, or quinoa
granola. These cereals can be enjoyed with milk or
yogurt, providing a healthy, high-protein start to the

day.
But where quinoa truly distinguishes itself is in
its provision of essential vitamins and minerals. It is an
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Quinoa chikki

1200 C

Jaggery syrup was prepared by checking its
consistency

|

Add roasted quinoa and mix it thoroughly

|

Pour the mixture on a greased plate with a
drop of ghee

|

‘ Cut into pieces once cooled ‘

Fig. 2 Preparation of roasted quinoa chikki [13]

Roasted quinoa chikki

Fig. 3 Roasted quinoa chikki [13]
Quinoa Snacks

Quinoa can be incorporated into various snack
products, such as quinoa chips, crackers, and energy
bars. These snacks are often marketed as healthy
alternatives to conventional snacks, offering higher
nutritional value and appealing to health-conscious
consumers.

Quinoa Milk

Quinoa milk is a plant-based milk alternative
made by blending quinoa with water and then
straining the mixture. It is a nutritious, lactose-free
beverage that can be used in place of dairy milk in
various recipes and as a drink.

Quinoa Baking Mixes

Quinoa baking mixes, such as those for
muffins, cakes, and breads, provide a simple way for
consumers to incorporate quinoa into their homemade
baked goods. These mixes often include quinoa flour
and other gluten-free ingredients.

Quinoa Beverages

Innovative beverages such as quinoa-based
protein shakes or smoothies are becoming popular.
These drinks often blend quinoa with fruits,
vegetables, and other nutrient-dense ingredients,
offering a quick and healthy option for on-the-go
nutrition.

Quinoa-based Fermented Products

Quinoa can be used to create fermented
products such as quinoa kombucha or quinoa tempeh.
These products leverage the nutritional benefits of
quinoa along with the health benefits of fermentation.

Quinoa Protein Powder

Quinoa protein powder is made by extracting
and concentrating the protein from quinoa seeds. It is
used as a supplement in smoothies, shakes, and other
foods to boost protein intake, particularly for athletes
and those seeking plant-based protein sources.

Conclusions

The versatile and nutrient-dense quinoa grain
offers immense potential for value addition and
product diversification. The awareness and demand of
gluten-free products among the population has
greatly raised. Quinoa has the ability to meet up the
increasing demand as it has wide adaptability on
extreme climate conditions like drought, resistant to
pests and diseases. As consumer demand for healthier,
plant-based, and sustainable food options continues to
rise, quinoa value-added products present a lucrative
food and

opportunity  for manufacturers

entrepreneurs.

Leveraging quinoa's exceptional nutritional
profile, which includes high-quality protein, fiber, and
a range of essential vitamins and minerals, these
innovative products cater to diverse dietary needs and
preferences. Moreover, quinoa's adaptability to
various processing techniques allows for the creation
of texturally appealing and flavorful products that can

compete with their conventional counterparts.

By embracing quinoa value addition, the food
industry can not only tap into a rapidly growing
market but also contribute to sustainable agriculture
practices and support local economies in quinoa-
producing regions. As research and development
efforts continue to explore novel applications and
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processing methods, the future of quinoa value-added
products looks promising, offering a wealth of
opportunities for innovation, economic growth, and
improved nutritional well-being.

References

1. Abugoch James., LE. Quinoa (Chenopodium
Willd.):
nutritional and functional properties. Adv. Food
Nutr. Res. 2009, 58, 1-31.

2. Bazile, D.; Jacobsen, S.E.; Verniau, A. The global
expansion of quinoa: Trends and limits. Front.
Plant Sci. 2016, 7, 622.

3. Bazile, D.; Bertero., H.D.; Nieto., C. (Eds.) Estado del
Arte de la Quinua en el Mundo en 2013; FAO:
Rome, Italy; CIRAD: Montpellier, France, 2014;
724p, Available online:
http:/ /www .fao.org/3/a-i4042s/index.html
(accessed on 16 November 2020)

4. Sharma V, Chrandra S, Dwiveli P, Parturkar M.

willd): a

nutritional healthy grain. International Journal

of Advanced Research. 2015; 3(9):725-736.

5. Sharma G, Lakhawat S. Nutrition facts & functional
potential of quinoa (Chenopodium quinoa), an

quinoa Composition.  chemistry.

Quinoa (Chenopodium quinoa

ancient Andean grain: a review. Journal of

Pharmacognosy 2017;
6(4):1488-1489.

6. Hirich, A.; Rafik, S.; Rahmani, M.; Fetouab, A.;
Azaykou, F.; Filali, K.; Ahmadzai, H.; Jnaoui, Y;

M., et al

Development of Quinoa Value Chain to Improve

and Phytochestry.

Soulaimani, A., Moussafir,

Communities in Rehamna, Morocco: Lessons
Learned and Perspectives. Plants 2021, 10, 301.

7. Vega-Gélvez, A., Miranda, M., Vergara, J., Uribe, E.,
Puente, L., & Martinez, E.A. (2010). Nutrition
facts

and functional potential of quinoa

(Chenopodium quinoa willd.), an ancient
Andean grain: A review. Journal of the Science

of Food and Agriculture, 90(15), 2541-2547.

8. Navruz-Varli, S., & Sanlier, N. (2016). Nutritional
and health benefits of quinoa (Chenopodium
quinoa Willd.). Journal of Cereal Science, 69,
371-376.

9. Maradini Filho, A.M. (2017). Quinoa: Nutritional
aspects, applications, and processing. In M.
Siddiq & M.A. Harte (Eds.),
Composition of Fruit Cultivars (pp. 645-675).

Nutritional

Academic Press.

10. Koziol, M.J. (1992). Chemical composition and
nutritional evaluation of quinoa (Chenopodium
quinoa Willd.). Journal of Food Composition
and Analysis, 5(1), 35-68.

11. Bhargava, A., Shukra, S., & Ohri, D. (2006).
Chenopodium quinoa - An Indian perspective.
Industrial Crops and Products, 23(1), 73-87.

12. Coulter, L., & Lorenz, K. (1990). Quinoa -

Composition, nutritional value, food
applications. Industrie Alimentari, 29(7), 589-
597.

13. Pritham, S. M., M. L. Revanna, Usha Ravindra, B.
Kalpana, Niranjana Murthy andMadhusudan.
2021. Quinoa (Chenopodium quinoa) Grains

Food and Nutritional Security in Rural Processing and its Value Added Products.
Int.J.Curr.Microbiol. App.Sci. 10(04): 681-691.
AgriTech Volume 2, Special Issue (June, 2024) 96
(%< :.mr/Today

=



