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Gluten-Free Flours Reveal
Impressive Phytonutrient and
Antioxidant Payloads
In this study, flours made from eighteen different varieties of cereals,
pseudocereals, and legumes were analyzed through chemical and metabolomic
assays for macronutrient and phytonutrient contents and for antioxidant
capacity values. The results clarify the particular nutritional strengths of these
plant food classes as well as the notable health value of ancient varieties of food
plants.
...

The late 20th and early 21st centuries witnessed considerably increased incidences of celiac
disease, wheat allergy, and non-celiac gluten sensitivity. These conditions are linked to
consumption of common grains, such as wheat, barley, rye, and oats that contain gluten or
chemically-related food components. This phenomenon has caused consumers and health care
practitioners alike to consider other plant foods that contain no gluten yet may be ground into
flour and employed similarly in food preparation.

The benefits of choosing gluten-free flours, however, extends far beyond the exclusion of grain
constituents that cause disease in susceptible individuals. These “alternative” flours represent
plants and plant families that were more commonly eaten in ancient times, and are often
exceptionally endowed with phytonutrients that are now touted for contributing to healthy aging
and immunometabolic function.

The plants analyzed consisted of the following:
● Cereals: 6 types of rice (including pigmented and wild varieties), 2 types of sorghum, and

teff
● Pseudocereals: amaranth, buckwheat, and 2 types of quinoa
● Legumes: black chickpeas, red adzuki beans, black beans, kidney beans, and red lentils
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Commercial flours made from these plants were tested for total phenolic contents (expressed as
gallic acid equivalents, or GAE), macronutrients, total anthocyanins (expressed as
cyanidin-3-glucoside equivalents, or CGE), oxygen radical absorbance/antioxidant capacity
(ORAC; expressed at Trolox equivalents or TE), and ferric reducing antioxidant power (FRAP;
expressed as GAE).

The authors assert that ancient cereals and pseudocereals include buckwheat,
quinoa, teff, sorghum, pigmented rice, amaranth, and blue corn. They
emphasize that these plants are distinguished by containing high levels of
bioactive phytochemicals that exert health-promoting influence.

Study Findings

Metabolomic and chemical analysis showed for the flours made from these 18 foods:

● Among the pseudocereals, buckwheat showed the highest total phenolics contents, at
275.5 mg GAE/100 g flour.

● Buckwheat also showed the highest ORAC value among the pseudocereals, with a
value of 8177.1 µmol TE/100 g flour.

● The study points out that the antioxidant properties and phenolic contents of buckwheat
relate strictly to its cultivar, meaning its particular agricultural species, subspecies, strain,
or geographical specialization. (A recent analysis of Himalayan Tartary Buckwheat
revealed an ORAC value of about 3 times the above figure for buckwheat; common
buckwheat is Fagopyrum esculentum, whereas Tartary Buckwheat is F. tataricum.)

● Among the pseudocereals, buckwheat showed the highest FRAP value, at 494.2 µmol
GAE/100 g flour. Violet rice flour showed the highest overall FRAP, at 2090.1 µmol
GAE/100 g.

● Among the cereals, violet rice flour showed the highest total phenolic contents, as 500.4
mg GAE/100 g flour. It also showed the highest ORAC value, at 11,783.7 µmol TE/100 g.

● Among these 18 plants, violet rice flour showed the highest total anthocyanin contents,
at 247.8 mg CGE/100 g.

● Legumes tended to show the highest crude protein contents, with red lentils topping the
list at 25.97 g/100 g flour.

● The two quinoa varieties showed the highest crude lipid contents, while violet and black
rice showed the highest total starch contents.

● Red lentil flour showed the highest total dietary fiber contents, at 19.05 g/100 g.
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CONCLUSION

According to research cited in this study, “buckwheat can be considered a
great source of some phenolic classes, such as flavonoids and phenolic
acids.”

Understanding the phytonutrient and macronutrient composition of ancient
and pigmented pseudocereals, cereals, and legumes will enable development
of gluten-free foods with improved nutritional and health value for those with
related allergies or sensitivities. Buckwheat, violet rice, and red lentil flours
may be worthy of particular consideration, in this light.
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