
i The content of this promotion campaign represents the views of the author only and is his/her sole responsibility. 
The European Research Executive Agency (REA) do not accept any responsibility for any use that may be made of the information it contains.



i The content of this promotion campaign represents the views of the author only and is his/her sole responsibility. 
The European Research Executive Agency (REA) do not accept any responsibility for any use that may be made of the information it contains.



i The content of this promotion campaign represents the views of the author only and is his/her sole responsibility. 
The European Research Executive Agency (REA) do not accept any responsibility for any use that may be made of the information it contains.

CAN SORGHUM FLOUR REPRESENT A 
VALID ALTERNATIVE IN GLUTEN-FREE 
DIET?

Dott. Stefano Bibbò
CEMAD Digestive Disease Center
Fondazione Policlinico Universitario Agostino Gemelli IRCCS
Roma, Italy



i

What is gluten free diet?

• Gluten free diet (GFD) is a complex diet without gluten containing food

• Consumption of a gluten-free diet requires a major lifestyle change (gluten 

is contained in a variety of foods that are commonly consumed in the 

Western diet)

• Foods containing wheat, rye, and barley should be avoided

• Rice, corn, buckwheat, soybean or tapioca flours, and potatoes are allowed
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Nutritional aspects of gluten free diet
• Patients often prefer to consume industrial gluten free products (GFPs)

• GFPs are lack of vitamins, micronutrients and fiber

• Rich in lipids

• High glycemic index

• Rice and maize usually contain high amounts of nichel that worsen 

gastrointestinal symptoms

• If unbalanced GFD, development of nutritional deficiency or metabolic 

diseases
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Clinical indications for gluten free diet

• Celiac disease (recommended)

• Non-celiac gluten sensitivity (strongly suggested)

• Irritable bowel syndrome (sometimes suggested)

• Infertility (sometimes suggested)

• Autoimmune diseases (considered)

The content of this promotion campaign represents the views of the author only and is his/her sole responsibility. 
The European Research Executive Agency (REA) do not accept any responsibility for any use that may be made of the information it contains.



i

Celiac disease
• Celiac disease is an immune-mediated disease of the small intestine

• Triggered by the ingestion of gluten in genetically predisposed individuals

• Estimated global prevalence is 1%

• Variability of clinical manifestations (diarrhea, abdominal pain, 

malabsorption, dermatitis, metabolic or neuropsychiatric disorders)

• The only treatment is a strict gluten-free diet
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Non-celiac gluten sensitivity 

• Clinical condition with gastrointestinal symptoms similar to celiac disease

• Absence of intestinal mucosal damage or serological alterations

• No evidence of malabsorption or mild forms

• Marked clinical response, with reduction of gastrointestinal symptoms, 

after the start of the gluten free diet

• Benefit from the diet for many years
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Other clinical conditions 

• GFD is a treatment option for many patients with irritable bowel syndrome

• Some cases of infertility can improve with GFD, even in the absence of 

obvious celiac disease

• Some condition of autoimmunity (as thyroiditis, hepatitis  or 

entheropathies) could benefit from GFD

• Recent studies suggest a role for GFD in  autism or psychiatric disorders
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What is the role for sorghum?

• Sorghum is naturally free of gluten 

• Safe and well tolerated in celiac disease or patients requiring GFD

• Modern food techniques have made sorghum  based products more 

palatable

• Pasta, cake or baked goods are produced with satisfactory patient 

acceptance

• Good nutritional profile 
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Cereals frequently used in gluten free products 
compared to sorghum

Carbohydrates 
(g/100g) 

Protein 
(g/100g)

Fat 
(g/100g)

Minerals 
(mg/100g)

Rice 73.70 7.70 2.20 1.20

Maize 65 8.80 3.80 1.30

Sorghum 72.60 10.40 1.90 1.60
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Sorghum foods from around  the world

Khoddami, et al.  Crit Rev Food Sci Nutr. 2021
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But from a nutritional point of 

view, what do we know about 

sorghum?
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Sorghum grain composition

• Carbohydrates

• Proteins

• Lipids

• Vitamins and Minerals

• Phenolic compounds
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Carbohydrates
• Polysaccharides starch (amylose 

and amylopectin)

• Fructosan

• Raffinose

• Sucrose

• Maltose 

• Free sugar 1-2%

• Non starch polysaccharides 

(NSPs).
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Proteins
•Albumins

•Globulins

•Glutelins

•Kafirins (high in cysteine 

and methionine)
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Lipids
• Sorghum grain contain 1-3% of lipids

• Linoleic 49%

•Oleic 31%

•Palmitic 14%

• Linolenic 2.7%

• Steric 2.1%
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Vitamins and Minerals
• Abundance of B-carotene and 

tocopherols

• Lipid-soluble vitamins (Vit. A, D and K)

• Water soluble vitamins (thiamin, 

riboflavin and pyridoxine)

• Minerals (Magnesium, iron, zinc, 

copper, calcium, phosphorus)

• Phenolic compounds (flavonoids, 

phenolic acids, tannins)
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Is there any evidence on the role 

of sorghum in maintaining health 

or preventing chronic disease?
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Amarakoon et al., J Sci Food Agric, 2021
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Xu et al., Foods, 2021
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Anti-diabetic and anti-atherogenic effect of phenolic extracts of 
sorghum grains
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Health benefits
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• Absence of gluten (fundamental in gluten free-diet)

• Help in control of glycemic response (low glycemic index)

• Lower level of cholesterol absorption (policosanols)

• Rich in minerals (calcium, phosphorous) and vitamins

• Reduce chronic inflammation and oxidative stress

• Relevant in cancer and cardiovascular disease prevention

• Antimicrobial and anthelminthic activities

Khoddami, et al.  Crit Rev Food Sci Nutr. 2021
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Gasbarrini GB et al., Dig Liver Dis, 2021
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Our experience 
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Future perspectives? 

• Well-designed clinical trials with a large sample of individuals are needed

• Longer follow-up patients to follow for many months or years

• Evaluation of the acceptance of the diet in the long term

• Evaluation of nutritional and biometric parameters (bioimpedence, 

magnetic resonance of muscle)

• Evaluation of the  development of chronic diseases over time
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CONCLUSIONS
• Products made with sorghum flour represent a valid alternative in GFD 

• Sorghum products has a good nutritional profile

• Studies in vitro or animal models suggested several implications in 

maintaining health or preventing chronic disease

• Preliminary experience on humans demonstrate encouraging results in 

promoting well-being

• High palatability and digestibility could favor the diffusion among consumers

• The high retail price could still represent a limitation for large-scale diffusion


