i{{® MedCrave

Step into the Wonld of Research

Journal of Analytical & Pharmaceutical Research

Review Article

8 Open Access M) CrossMark

Nutritional functional value and therapeutic

utilization of Amaranth

Abstract

Amaranth is a rich nutrient pseudo cereal consumed since long time ago by ancient
civilizations as the pre-Hispanic Mexicans who named it Huautli or Xtes. Today,
Amaranth keeps being included in human diet because of its nutraceutical relevance.
Amaranthis considered asa “super food” because it counts with high nutraceutical values
such as: high-quality protein including several essential amino acids, unsaturated oils
as omega-3 and omega-6, dietary fiber, squalene, tocopherols, phenolic compounds,
flavonoids, phytates, vitamins and minerals. Amaranth compared to other crops, has
higher amounts of protein, dietary fiber, calcium, iron, manganese and magnesium
and is resistant to climate changes. This mini review provides information about the
composition, antioxidant properties, and potential medical benefits of “Amaranth a
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Introduction

In the actuality, there is an increasing trend to consume healthy/
super foods, such as Amaranth: a super crop of this millennium with
high nutraceutical values. Amaranth can be considered as a “super
food” because it is a gluten-free pseudo cereal that besides being a
relevant source of vegetable protein, provides to the human diet, a
balanced content of essential amino acids, significant amounts of
calcium, dietary fiber, omega-3, omega-6, vitamins, minerals and
antioxidants. The aim of this mini review is to provide insights into
Amaranth’s health benefits such as helps to improve nutrition and
health as it is a powerful vegetable protein source adequate to fight
high cholesterol, avoids chronic inflammation, oxidative stress,
osteoporosis, gastric problems, bad nutrition due to gluten intolerance,
diabetes among others relevant diseases.

Amaranth’s brief history

This pseudo cereal “Amaranthus spp.” is commonly called
Amaranth, its name comes from the Greek word Amaranthus that
means eternal flower and it is considered as an important nutritional
crop.! Amaranth has been included in the human diet since long
time ago by the pre-Columbian Mesoamerican among other ancient
civilizations.? The Aztecs called Amaranth “Huautli” and the Mayas
named it “Xtes”. In the actuality, Mexicans make Amaranth sweets
calling them “Alegria” meaning happiness. Now, around the World,
Amaranth is being considered as a “super crop” as more evidence
comes out demonstrating that is a rich nutrient pseudo cereal as
shown herein. Around the 80’s, Amaranth was considered by the U.S.
National Academy of Sciences like an “underexploited tropical plant
with promising economic value™ since then, research to know more
about Amaranth properties has increased in order to gain insights
into its nutritional and agronomic values.* Amaranth can be easily
recognized among other crops as each plant has an “immortal colorful

flower” that based in our own experience, contains around 1Kg of
seeds as shown in Figure 1.
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Figure | (A) Amaranthus hypochondriacus plant and (B) Amaranth seeds.

Nutritional properties: Amaranth is becoming to be a super food
as its composition includes high quality of carbohydrates, dietary
fiber, lipids as omega-3 and omega-6, essential amino acids and
other important constituents, such as squalene, tocopherols, phenolic
compounds, flavonoids, phytates, vitamins and minerals.

Amaranth’s nutritional composition: Amaranthus spp. belongs to
Amaranthaceae family and produces a pseudo-cereal grain. Amaranth
seeds contain significant amounts of high-quality proteins, lipids,
carbohydrates, dietary fiber, vitamins and minerals, as shown in
Figure 2 & Table 1.

An important nutritional fact is that besides containing a high
amount of protein, Amaranth’s seeds help to have a balanced protein
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diet because they provide several amino acids including those
considered as essential that need to be taken from the diet (Table 2).°
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Figure 2 Nutrients composition.
Table | Minerals and vitamins of Amaranth seeds’
Minerals Amarantha (g per100g)
Calcium 159mg
Copper 0.53mg
Iron 7.6Img
Magnesium 248mg
Manganese 3.33mg
Phosphorus 557mg
Potassium 508mg
Sodium 4mg
Zinc 2.87mg
Selenium 18.7 mcg
Vitamins
Ascorbic acid 4.20mg
Riboflavin 0.20mg
Folate 82mcg
Niacin 0.92mg
Thiamin 0.12mg
Vitamin A 2|V
Pantothenic acid,Vit. B55 1.46mg
Vitamin B-6 0.59mg
Vitamin E 1.19mg
(alpha-tocopherol)
Vitamin E 0.96mg
(beta-tocopherol)
Vitamin E 0.69mg
(delta-tocopherol)
Choline 69.8mg
Betaine 67.6mg
Lutein 28mcg

Another relevant nutritional characteristic that recently makes
athletes and persons with food allergies as vegans to consume Amaranth
is that is a gluten-free pseudo cereal ideal for persons that born with
celiac disease who are allergic to gluten and cannot eat cereals that
contain it, also it is perfect for persons non-celiac gluten sensitivity
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(NCGS). Amaranth also counts with the presence of unsaturated fats,
like linoleic (or omega-6) fatty acid and alpha-linolenic (or omega-3)
fatty acid (Table 3) and with several antioxidants®'? as shown in Table
4.

Table 2 Essential amino acid profile of Amaranth seeds’

Components Amaranth (g per100g)
Arginine 1.06
Histidine 0.39
Isoleucine 0.58
Leucine 0.88
Lysine 0.75
Methionine 0.23
Phenylalanine 0.54
Threonine 0.56
Tryptophan 0.18
Valine 0.68

Table 3 Fatty acid composition of amaranth (Amaranthus hipochondriacus) oil

in seeds’
Component Amaranth (value per 100g)
Palmitic acid (C16:0) 1.154
Stearic acid (C18:0) 0.223
Oleic acid (C18:1) 1.671
Linoleic acid (C18:2) w-6 2.736
Linolenic acid (C18:3) -3 0.042

It is important to mention that Amaranth’s seeds contain more
protein than other crops as corn and rice'® and contain several essential
amino acids as shown in Table 2,” making from Amaranth a pseudo
cereal that is a good option to consume.'* Also there is a high amount
of protein in the Amaranth’s leafs."> In Amaranth’s seeds, besides
omega-6, omega-3, Oleic, Palmitic and Stearic acids (Table 3),% also
other nutraceutical constituents as squalene.'®

Table 4 Phytonutrients in amaranth seeds®

Components Amaranth seed (mcg/g)

Flavonoids (polyphenols)

Quercetin 68a(18)
Nicotiflorin 6b(6)
Myricetin ~ —--e-
Rutin 6.15b(6)
Phenolic acids

Ferulic acid 310¢(9)
Gallic acid 41d(5)
Caffeic acid 6.5¢(9)
p-Coumaric acid 1.2¢(9)
Chlorogenic acid =~ ------
Epigallocatechin =~ ------
Anthocyanins 35.2¢(17)

As shown herein through Table 1-4 Amaranth seeds contain
in a balanced proportion several relevant nutrients for human diet,

Citation: Soriano-Garcia M, Arias-Olguin Il, Montes JPC, et al. Nutritional functional value and therapeutic utilization of Amaranth. | Anal Pharm Res.

2018;7(5):596-600. DOI: 10.15406/japlr.2018.07.00288


https://doi.org/10.15406/japlr.2018.07.00288

Nutritional functional value and therapeutic utilization of Amaranth

therefore its starch has been used to prepare healthy food.!”!*
Amaranth’s benefits

High source of protein: The high-quality protein that can be taken
when Amaranth’s seeds are consumed is important as it provides many
of the essential amino acids which are key molecules that build new
cells and tissues allowing proper neuronal function, helps immune
system and recovery of muscles."”

Reduce inflammation: The intake of Amaranth could help to avoid
diseases caused by inflammation because it has been described that
extruded Amaranth protein hydrolyzates prevented inflammation by
the activation of bioactive peptides that reduced the expression of
several pro-inflammatory markers.?’ That is why the consumption of
pseudo cereals helps to reduce inflammation.?! In this context, it is
recommended to include Amaranth seeds in the diet in order to reduce
inflammation and may help to prevent chronic diseases derived from
inflammation.

Bone health: Calcium is a key player in the generation and
maintenance of healthy bones as it supports mineralization.”
Amaranth contains more calcium than other seeds, which makes it
a valuable food that helps to have a healthy development of bones
helping to prevent osteoporosis.?*** Therefore, the intake of extruded
Amaranth products could help to improve the proper intake of
calcium® to support healthier bones.

Lowers cholesterol: It has been proven that Amaranth’s oil can
reduce total and bad cholesterol (LDL) increasing good cholesterol
as tested in animal’s models by Berger et al.,” also it has been proven
that Amaranth affects cholesterol metabolism.*’

Fights duodenal peptic ulcer: It has been found that duodenal peptic
ulcer and chronic gastritis caused by Helicobacter pylori can be
treated with Amaranth oil

Fights diabetes: Another relevant benefit obtained when Amaranth
is included in diet is that due to its high amount of manganese it
represents a good option for regulating sugar levels in the organism
as manganese helps during gluconeogenesis, in this way, when
manganese is obtained in a sufficient amount by consuming Amaranth,
it is possible to prevent diabetes.” Also manganese beside regulating
blood glucose, it can boost the immune function.®® Also it is known
that manganese it is needed in adequate levels to avoid abnormalities
in cholesterol levels, skin and bone health, in glucose®! and renal
health.*? Diabetic mellitus type II patients have shown that glucose
absorption is driven at regular intervals when Amaranth starch has
been taken®** and their health heart is better when Amaranth oil is
consumed.*

Amaranth is gluten—free

Recently Amaranth has gained more relevance because it is a
gluten-free pseudo cereal being an alternative option when cereals
such as wheat that do contain gluten cannot be consumed in order to
avoid allergies. Amaranth is also an excellent choice when healthier
life and better performance are aims to be achieved by athletes,
vegans, vegetarians and those persons that had acquired allergies or
have celiac disease or problems of intestinal absorption.

Amaranth has become an excellent protein source for persons
that are non-celiac gluten sensitivity (NCGS) who acquire gluten
intolerance and also for those that born with Celiac disease.* Persons
with Celiac disease cannot eat gluten a protein that is present in
various cereals because their have a severe immunological reaction
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causing in them problems to absorb nutrients because of a extended
damage in their intestinal villi leading to chronic fatigue, diarrheas,
poor memory, joint pain among other symptoms.*’-

Helps pregnant women

Intake of Folic acid is suggested especially when women are
pregnant in order to avoid spina bifid, heart defects.* In Amaranth
grain is 88.0mcg of folate in (Table 1), which is a nutritional advantage
because folate helps in the formation of new cells. Therefore,
Amaranth folate* and bioactive peptides could help to decrease the
presence of organism defects.”!

Amaranth prevents constipation

Amaranth can contribute to avoid constipation because its starch
binds water and also helps that insoluble fiber is present in a higher
proportion (around 80%) than soluble fiber.*>#

Amaranth’s antioxidants against oxidative stress

Free radicals, although are normally produced in organisms during
metabolic processes, can cause toxic effects when are accumulated
in an abnormal way causing oxidative stress implicating damage to
nucleic acids, lipids and proteins which can induce the appearance
of diseases. The negative effects of oxidative stress can be prevented
or limited by antioxidants that will protect cells, which capacity
as antioxidant systems can be affected by the consumption of rich
nutrients foods. In this context, Amaranth is an important weapon that
can provide to aerobic organisms protection against oxidative stress
as it is an excellent source of antioxidants like polyphenols, ascorbic
acid, phenolic acids and tocopherols (Table 4).*

Amaranth is a super food that improves good nutrition
and health

As reviewed herein, Amaranth supports several biological
processes acting as an anti-hypertensive, anti-oxidant, antithrombotic,
anti-proliferative among others.*# Besides being an important
vegetable protein with high quality nutrients, Amaranth is a crop that
resist climate changes and it is produced at low cost and grows fast
even under drastic conditions.! Thus, amaranth should be considered
as a super crop that is perfect to achieve better nutrition and to avoid
chronic inflammation, high cholesterol, bad nutrition due to gluten
intolerance, diabetes among others relevant diseases.

Conclusion

Amaranth’s seeds are becoming to be more included in the diet
of kids, adolescents, adults and older people that suffer bad nutrition/
poor diet because of poverty or because they have diseases as anorexia
among others where protein must be fulfilled because it is a pseudo
cereal that counts with several nutrients in a balanced proportion
including dietary fiber, essential amino acids, relevant lipids,
antioxidants and high amounts of calcium, manganese and iron. In
this context, Amaranth can be considered as a main vegetable protein
with high nutraceutical values converting it into a pseudo cereal that
easily can compete at a nutritional level with other cereals or healthy
foods. Therefore, as revisited herein, Amaranth can be considered as
a “super food” as it is a rich nutrient gluten-free pseudo cereal that
improves human health.

Acknowledgements

None

Citation: Soriano-Garcia M, Arias-Olguin Il, Montes JPC, et al. Nutritional functional value and therapeutic utilization of Amaranth. | Anal Pharm Res.

2018;7(5):596-600. DOI: 10.15406/japlr.2018.07.00288


https://doi.org/10.15406/japlr.2018.07.00288

Nutritional functional value and therapeutic utilization of Amaranth

Conflict of interest

Authors declare that there is no conflict of interest.

References

1.

10.

11.

12.

13.

14

15.

16.

17.

18.

19.

Rastogi A, Shukla S. Amaranth: A New Millenium Crop of Nutraceutical
Values. Crit Rev Food Sci Nutr. 2013;53(2):109-125.

Alvarez—Jubete L, Auty M, Arendt EK, et al. Baking properties and
microstructure of pseudocereal flours in gluten—free bread formulations.
Eur Food Res Technol. 2010;230(3):437-445.

National Academy of Sciences. Amaranth: modern prospects for an
ancient crop. Washington, DC: National Academic of Sciences; 1984.

Ulbricht C, Abrams T, Conquer J, et al. An Evidence—based systematic
review of amaranth (Amaranthus spp.) by the natural standard Research
collaboration. J Dietary Supplements. 2009;6(4):390—417.

Venskutonis PR, Kraujalis P. Nutritional Components of Amaranth Seeds
and Vegetables: A Review on Composition, Properties, and Uses. Compre
Rev Food Sci Food Saf- 2013;12(4):381-412.

Jahaniaval F, Kakuda Y, Marcone MF. Fatty acid and triacylglycerol com-
positions of seed oils of five Amaranthus accessions and their comparison
to other oils. J Am Oil Chem Soc. 2000;77(8):847-852.

USDA. National Nutrient Database for Standard Reference. Amaranth
grain; 2016.

Kalinova J, Dadakova E. Rutin and total quercetin content in amaranth
(Amaranthus spp.). Plant Foods Hum Nutr. 2009;64(1):68-74.

Barba de 1a Rosa AP, et al., Amaranth (Amaranthus hypochondriacus) as
an alternative crop for sustainable food production: phenolic acids and
flavonoids with potential impact on its nutraceutical quality. J Cereal Sci.
2009;49(1):117-121.

Gorinstein S, Antonin Lojek, Milan Ciz et al. Comparison of
composition and antioxidant capacity of some cereals and pseudocereals.
Intl J Food Sci Technol. 2008;43(4):629-637.

Klimczak I, Matecka M, Pachotek B. Antioxidant activity of ethanolic
extracts of amaranth seeds. Nahrung—Food. 2002;46(3):184-186.

Lopez VRL, Razzeto GS, Giménez MS, et al. Antioxidant properties
of Amaranthus hypochondriacus seeds and their effect on the liver of
alcohol-treated rats. Plant Foods Hum Nutr. 2011;66(2):157-162.

Bejosano FP, Corke H. Protein quality evaluation of Amaranthus whole
meal flours and protein concentrates. J Sci Food Agric. 1998;76(1):100—
106.

. Pisarikova B, Kracmar S, Herzig I. Amino acid contents and biological

value protein in various Amaranth species. Czech J Anim Sci.

2005;50(4):169-174.

Shukla S, Vibha Pandey, G Pachauri, et al. Nutritional contents of
different foliage cuttings of vegetable amaranth. Plant Food Hum Nutr.
2003;58(3):1-8.

Kraujalis P, Venskutonis PR. Optimization of supercritical carbon
dioxide extraction of amaranth seeds by response surface methodology
and characterization of extracts isolated from different plant cultivars. J
Supercrit Fluids. 2013;73:80-86.

Vasco Méndez NL, Soriano—Garcia M, Moreno A, et al. Purification,
Crystallization and Preliminary X-ray Characterization of a 36kDa
Amaranth Globulin. J Agric Food Chem. 1999;47(3):862-866.

Caselato—Sousa VM, Amaya—Farfan J. State of Knowledge on Amaranth
Grain: A Comprehensive Review. J Food Sci. 2012; 97(4):R93-R104.

Negro M, Giardina S, Marzani B, et al. Branched—chain amino acid
supplementation does not enhance athletic performance but affects
muscle recovery and the immune system. J Sports Med Phys Fitness.
2008;48(3):347-351.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

Copyright:

©2018 Soriano-Garcia et al. 599

Montoya—Rodriguez A, de Mejia EG, Dia VP, et al. Extrusion improved
the anti—inflammatory effect of amaranth (4dmaranthus hypochondriacus)
hydrolysates in LPS—induced human THP-1 macrophage-like and mouse
RAW 264.7 macrophages by preventing activation of NF—«B signaling.
Mol Nutr Food Res. 2014;58(5):1028—-1041.

Laparra JM, Haros M. Inclusion of ancient Latin—-American crops in
bread formulation improves intestinal iron absorption and modulates
inflammatory markers. Food Funct. 2016;7(2):1096—102.

Macdonald HM, New SA, Golden MH, et al. Nutritional associations with
bone loss during the menopausal transition: evidence of a beneficial effect
of calcium, alcohol, and fruit and vegetable nutrients and of a detrimental
effect of fatty acids. Am J Clin Nutr. 2004;79(1):155-165.

Levis S, Lagari VS. The role of diet in osteoporosis prevention and
management. Curr Osteoporos Rep. 2012;10(4):296-302.

Sacco SM, Horcajada MN, Offord E. Phytonutrients for bone health
during ageing. Br J Clin Pharmacol. 2013;75(3):697-707.

Galan MG1, Drago SR, Armada M, et al. Iron, zinc and calcium
dialyzability from extruded product based on whole grain amaranth
(Amaranthus caudatus and Amaranthus cruentus) and amaranth/Zea mays
blends. Int J Food Sci Nutr. 2013;64(4):502-507.

Berger A, Gremaud G, Baumgartner M, et al., Cholesterol-lowering
properties of amaranth grain and oil in hamsters. Int J Vitam Nutr Res.
2003;73(1):39-47.

Mendonga S, Saldiva PH, Cruz RJ, et al. Amaranth protein presents
cholesterol-lowering effect. Food Chem. 2009;116:738-742.

Cherkas A, Zarkovic K, Cipak Gasparovic A, et al. Amaranth oil
reduces accumulation of 4—hydroxynonenal-histidine adducts in gastric
mucosa and improves heart rate variability in duodenal peptic ulcer
patients undergoing Helicobacter pylori eradication. Free Radic Res.
2018;52(2):135-149.

Lee SH, Jouihan HA, Cooksey RC, et al. Manganese supplementation
protects against diet-induced diabetes in wild type mice by enhancing
insulin secretion. Endocrinology. 2013;154(3):1029-1038.

Aschner JL, Aschner M. Nutritional aspects of manganese homeostasis.
Mol Aspects Med. 2005;26(4-5):353-362.

Rucker D, Thadhani R, Tonelli M. Trace element status in hemodialysis
patients. Semin dial. 2010;23(4):389-395.

Koh ES, Kim SJ, Yoon HE, et al., Association of blood manganese level
with diabetes and renal dysfunction: a cross—sectional study of the Korean
general population. BMC Endocr Disord. 2014;14:24-32.

Mansueto P, Seidita A, D’Alcamo A, et al. Non—celiac gluten sensitivity:
literature review. J Am Coll Nutr. 2014;33(1):39-54.

Miroshnichenko LA, Zoloedov VI, Volynkina AP, et al. Influence dietary
therapy with use sunflower and amaranth oils on parameters of immune
reactivity in patients with diabetes mellitus 2 type. Voprosy Pitaniia.
2009;78(4):30-36.

Yelisyeyeva O, Semen K, Zarkovic N, et al. Activation of aerobic
metabolism by Amaranth oil improves heart rate variability both in
athletes and patients with type 2 diabetes mellitus. Arch Physiol Biochem.
2012;118(2):47-57.

Rahaie S, Gharibzahedi SM, Razavi SH, et al. Recent developments
on new formulations based on nutrient-dense ingredients for the
production of healthy—functional bread: a review. J Food Sci Technol.
2014;51(11):2896-2906.

Inglett G, Chen D, Liu S. Physical properties of gluten—free sugar
cookies made from amaranth—oat Composites. LIWT — Food Sci Technol.
2015;63(1):214-220.

Mansueto P1, Seidita A, D’Alcamo A, et al. Non—celiac gluten sensitivity:
literature review. J Am Coll Nutr. 2014;33(1):39-54.

Citation: Soriano-Garcia M, Arias-Olguin Il, Montes JPC, et al. Nutritional functional value and therapeutic utilization of Amaranth. | Anal Pharm Res.
2018;7(5):596-600. DOI: 10.15406/japlr.2018.07.00288


https://doi.org/10.15406/japlr.2018.07.00288
https://www.ncbi.nlm.nih.gov/pubmed/23072528
https://www.ncbi.nlm.nih.gov/pubmed/23072528
https://link.springer.com/article/10.1007/s00217-009-1184-z
https://link.springer.com/article/10.1007/s00217-009-1184-z
https://link.springer.com/article/10.1007/s00217-009-1184-z
https://www.ncbi.nlm.nih.gov/pubmed/22435521
https://www.ncbi.nlm.nih.gov/pubmed/22435521
https://www.ncbi.nlm.nih.gov/pubmed/22435521
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12021
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12021
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12021
https://link.springer.com/article/10.1007/s11746-000-0135-0
https://link.springer.com/article/10.1007/s11746-000-0135-0
https://link.springer.com/article/10.1007/s11746-000-0135-0
https://www.ncbi.nlm.nih.gov/pubmed/19067170
https://www.ncbi.nlm.nih.gov/pubmed/19067170
https://www.sciencedirect.com/science/article/pii/S0733521008001355
https://www.sciencedirect.com/science/article/pii/S0733521008001355
https://www.sciencedirect.com/science/article/pii/S0733521008001355
https://www.sciencedirect.com/science/article/pii/S0733521008001355
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2621.2007.01498.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2621.2007.01498.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2621.2007.01498.x
https://www.ncbi.nlm.nih.gov/pubmed/12108218
https://www.ncbi.nlm.nih.gov/pubmed/12108218
https://www.ncbi.nlm.nih.gov/pubmed/21547507
https://www.ncbi.nlm.nih.gov/pubmed/21547507
https://www.ncbi.nlm.nih.gov/pubmed/21547507
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291097-0010%28199801%2976%3A1%3C100%3A%3AAID-JSFA931%3E3.0.CO%3B2-B
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291097-0010%28199801%2976%3A1%3C100%3A%3AAID-JSFA931%3E3.0.CO%3B2-B
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291097-0010%28199801%2976%3A1%3C100%3A%3AAID-JSFA931%3E3.0.CO%3B2-B
https://www.agriculturejournals.cz/publicFiles/52533.pdf
https://www.agriculturejournals.cz/publicFiles/52533.pdf
https://www.agriculturejournals.cz/publicFiles/52533.pdf
https://link.springer.com/article/10.1023/B:QUAL.0000040338.33755.b5
https://link.springer.com/article/10.1023/B:QUAL.0000040338.33755.b5
https://link.springer.com/article/10.1023/B:QUAL.0000040338.33755.b5
https://www.sciencedirect.com/science/article/pii/S0896844612003439
https://www.sciencedirect.com/science/article/pii/S0896844612003439
https://www.sciencedirect.com/science/article/pii/S0896844612003439
https://www.sciencedirect.com/science/article/pii/S0896844612003439
https://www.ncbi.nlm.nih.gov/pubmed/10552382
https://www.ncbi.nlm.nih.gov/pubmed/10552382
https://www.ncbi.nlm.nih.gov/pubmed/10552382
https://www.ncbi.nlm.nih.gov/pubmed/22515252
https://www.ncbi.nlm.nih.gov/pubmed/22515252
https://www.ncbi.nlm.nih.gov/pubmed/18974721
https://www.ncbi.nlm.nih.gov/pubmed/18974721
https://www.ncbi.nlm.nih.gov/pubmed/18974721
https://www.ncbi.nlm.nih.gov/pubmed/18974721
https://www.ncbi.nlm.nih.gov/pubmed/24431078
https://www.ncbi.nlm.nih.gov/pubmed/24431078
https://www.ncbi.nlm.nih.gov/pubmed/24431078
https://www.ncbi.nlm.nih.gov/pubmed/24431078
https://www.ncbi.nlm.nih.gov/pubmed/24431078
https://www.ncbi.nlm.nih.gov/pubmed/26787109
https://www.ncbi.nlm.nih.gov/pubmed/26787109
https://www.ncbi.nlm.nih.gov/pubmed/26787109
https://www.ncbi.nlm.nih.gov/pubmed/14684412
https://www.ncbi.nlm.nih.gov/pubmed/14684412
https://www.ncbi.nlm.nih.gov/pubmed/14684412
https://www.ncbi.nlm.nih.gov/pubmed/14684412
https://www.ncbi.nlm.nih.gov/pubmed/23001895
https://www.ncbi.nlm.nih.gov/pubmed/23001895
https://www.ncbi.nlm.nih.gov/pubmed/23384080
https://www.ncbi.nlm.nih.gov/pubmed/23384080
https://www.ncbi.nlm.nih.gov/pubmed/23256750
https://www.ncbi.nlm.nih.gov/pubmed/23256750
https://www.ncbi.nlm.nih.gov/pubmed/23256750
https://www.ncbi.nlm.nih.gov/pubmed/23256750
https://www.ncbi.nlm.nih.gov/pubmed/12690910
https://www.ncbi.nlm.nih.gov/pubmed/12690910
https://www.ncbi.nlm.nih.gov/pubmed/12690910
https://www.sciencedirect.com/science/article/pii/S0308814609003161
https://www.sciencedirect.com/science/article/pii/S0308814609003161
https://www.ncbi.nlm.nih.gov/pubmed/29251014
https://www.ncbi.nlm.nih.gov/pubmed/29251014
https://www.ncbi.nlm.nih.gov/pubmed/29251014
https://www.ncbi.nlm.nih.gov/pubmed/29251014
https://www.ncbi.nlm.nih.gov/pubmed/29251014
https://www.ncbi.nlm.nih.gov/pubmed/23372018
https://www.ncbi.nlm.nih.gov/pubmed/23372018
https://www.ncbi.nlm.nih.gov/pubmed/23372018
https://www.ncbi.nlm.nih.gov/pubmed/16099026
https://www.ncbi.nlm.nih.gov/pubmed/16099026
https://www.ncbi.nlm.nih.gov/pubmed/20557491
https://www.ncbi.nlm.nih.gov/pubmed/20557491
https://www.ncbi.nlm.nih.gov/pubmed/24606630
https://www.ncbi.nlm.nih.gov/pubmed/24606630
https://www.ncbi.nlm.nih.gov/pubmed/24606630
https://www.ncbi.nlm.nih.gov/pubmed/24533607
https://www.ncbi.nlm.nih.gov/pubmed/24533607
https://www.ncbi.nlm.nih.gov/pubmed/19999816
https://www.ncbi.nlm.nih.gov/pubmed/19999816
https://www.ncbi.nlm.nih.gov/pubmed/19999816
https://www.ncbi.nlm.nih.gov/pubmed/19999816
https://www.ncbi.nlm.nih.gov/pubmed/22393897
https://www.ncbi.nlm.nih.gov/pubmed/22393897
https://www.ncbi.nlm.nih.gov/pubmed/22393897
https://www.ncbi.nlm.nih.gov/pubmed/22393897
https://link.springer.com/article/10.1007/s13197-012-0833-6
https://link.springer.com/article/10.1007/s13197-012-0833-6
https://link.springer.com/article/10.1007/s13197-012-0833-6
https://link.springer.com/article/10.1007/s13197-012-0833-6
https://www.sciencedirect.com/science/article/pii/S0023643815002091
https://www.sciencedirect.com/science/article/pii/S0023643815002091
https://www.sciencedirect.com/science/article/pii/S0023643815002091
https://www.ncbi.nlm.nih.gov/pubmed/24533607
https://www.ncbi.nlm.nih.gov/pubmed/24533607

Nutritional functional value and therapeutic utilization of Amaranth

39.

40.

41.

42,

Butterworth CE, Tamura T. Folic acid safety and toxicity: a brief review.
Am J Clin Nutr. 1989;50(2):353-358.

Feinleib, Shirley AA Beresford, Barbara A, et al. Folate Fortification
for the Prevention of Birth Defects: Case Study. Am J Epidemiol.
2001;154(12):S60-S69.

Silva—Sanchez C, de la Rosa AP, Leon-Galvan MF, et al. Bioactive
Peptides in Amaranth (Amaranthus hypochondriacus) Seed. J Agric Food
Chem. 2008;56(4):1233—-1240.

Lamothe LM, Srichuwong S, Reuhs BL, et al. Quinoa (Chenopodium
quinoa W.) and amaranth (dmaranthus caudatus L.) provide dietary fibers
high in pectic substances and xyloglucans. Food Chem. 2015;167:490—
496.

43,

44,

45

46.

Copyright:

©2018 Soriano-Garcia etal. 900

King DE, Mainous III AG, Lambourne CA. Trends in Dietary Fiber Intake
in the United States, 1999-2008. J Acad Nutr Diet. 2012;112(5):642-648.

Pasko P, Barton H, Zagrodzki P, et al. Anthocyanins, total polyphenols
and antioxidant activity in amaranth and quinoa seeds and sprouts during
theirgrowth. Food Chem. 2009;115(3):994-998.

. Sabbione AC, Adriana Scilingo, Maria Cristina Afnén. Potential

antithrombotic activity detected in amaranth proteins and its hydrolysates.
LWT-Food Sci Technol. 2015;60(1):171-177.

Quiroga A, Barrio D, Afion MC. Amaranth lectin presents potential
antitumor properties. LWT— Food Sci Technol. 2015;60(1):478-485.

Citation: Soriano-Garcia M, Arias-Olguin Il, Montes JPC, et al. Nutritional functional value and therapeutic utilization of Amaranth. | Anal Pharm Res.
2018;7(5):596-600. DOI: 10.15406/japlr.2018.07.00288


https://doi.org/10.15406/japlr.2018.07.00288
https://www.ncbi.nlm.nih.gov/pubmed/2667316
https://www.ncbi.nlm.nih.gov/pubmed/2667316
https://watermark.silverchair.com/s60.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAhcwggITBgkqhkiG9w0BBwagggIEMIICAAIBADCCAfkGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMC1JlS1q7MxZiiiYcAgEQgIIByvMVyrIqEBHua3nu4aEMQs1691juBNbZwG0RBYgw4kd_OSaQ3Nkg
https://watermark.silverchair.com/s60.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAhcwggITBgkqhkiG9w0BBwagggIEMIICAAIBADCCAfkGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMC1JlS1q7MxZiiiYcAgEQgIIByvMVyrIqEBHua3nu4aEMQs1691juBNbZwG0RBYgw4kd_OSaQ3Nkg
https://watermark.silverchair.com/s60.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAhcwggITBgkqhkiG9w0BBwagggIEMIICAAIBADCCAfkGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMC1JlS1q7MxZiiiYcAgEQgIIByvMVyrIqEBHua3nu4aEMQs1691juBNbZwG0RBYgw4kd_OSaQ3Nkg
https://www.ncbi.nlm.nih.gov/pubmed/18211015
https://www.ncbi.nlm.nih.gov/pubmed/18211015
https://www.ncbi.nlm.nih.gov/pubmed/18211015
https://www.ncbi.nlm.nih.gov/pubmed/25149016
https://www.ncbi.nlm.nih.gov/pubmed/25149016
https://www.ncbi.nlm.nih.gov/pubmed/25149016
https://www.ncbi.nlm.nih.gov/pubmed/25149016
https://www.ncbi.nlm.nih.gov/pubmed/22709768
https://www.ncbi.nlm.nih.gov/pubmed/22709768
https://www.sciencedirect.com/science/article/pii/S0308814609000624
https://www.sciencedirect.com/science/article/pii/S0308814609000624
https://www.sciencedirect.com/science/article/pii/S0308814609000624
https://www.sciencedirect.com/science/article/pii/S0023643814004460
https://www.sciencedirect.com/science/article/pii/S0023643814004460
https://www.sciencedirect.com/science/article/pii/S0023643814004460
https://www.sciencedirect.com/science/article/pii/S0023643814004666
https://www.sciencedirect.com/science/article/pii/S0023643814004666

	Title
	Abstract 
	Keywords
	Introduction 
	Amaranth´s brief history
	Nutritional properties
	Amaranth´s nutritional composition

	Amaranth´s benefits 
	Reduce inflammation
	Bone health
	Lowers cholesterol
	Fights duodenal peptic ulcer
	Fights diabetes

	Amaranth is gluten-free 
	Helps pregnant women 
	Amaranth prevents constipation
	Amaranth´s antioxidants against oxidative stress
	Amaranth is a super food that improves good nutrition and health

	Conclusion
	Acknowledgements 
	Conflict of interest
	References 
	Figure 1
	Figure 2
	Table 1 
	Table 2 
	Table 3 
	Table 4 

