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Table 1 Formulations of gluten free cookies

Ingredients (%) Control Treatment1l Treatment2 Treatment3

Flour 30 30 30 30

Egg 10 10 10 10
Baking powder 04 0.4 04 04
Vanilla 04 04 04 04
Milk 11 14.8 16.7 27.6
Xanthan 0.6 0.6 0.6 0.6

Gel 0.2 0.2 0.2 02

Sugar 17 13 11 0
Glycyrrhizia glabra 0 0.2 03 04
Shortening 134 134 134 134
Liquid shortening 4.6 4.6 4.6 4.6
Cacao powder 0.2 0.2 0.2 0.2
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Table 2 Chemical test results of gluten free cookies

Insoluble

Treatments pH Moisture Fat Protein Ash Sugar Acidity Peroxide
0 (Control) 6.52° 12.55¢ 39.76 ° 1591¢ 0.028 ¢ 24.49° 14° 0.88°
Treatment1  6.47° 1436 ¢ 39.69° 16.13¢ 0.186 ¢ 2035° 14° 0.79 °
Treatment2  642°¢ 18.75° 39.62° 18.18 ° 0.232° 19.53 ¢ 14° 0.66 ¢
Treatment3  6.34¢ 25.65° 39.57¢ 18.88 ° 0.253b 1829 ¢ 14° 0.54 ¢

Values in the same column followed by different superscripts are significantly different (P<0.05)
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Fig 1 Sensory analysis results
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Celiac disease is an autoimmune disease that occurs in genetically predisposed
people where the ingestion of gluten leads to damage in the small intestine. The
production of gluten-free products is of particular importance to these patients.
So, in this study, we inroduced gluten-free cookie containing millet, soybean and
rice flour for celiac patients. Also, we enriched the cookies Glycyrrhiza glabra to
produce a dietary and low-calorie product for diabetic patients. Gluten-free
cookies were prepared as treatment control (0% Glycyrrhizia glabra), treatment 1
(0.2% Glycyrrhizia glabra), treatment 2 (0.3% Glycyrrhizia glabra) and treatment
3 (0.4% Glycyrrhizia glabra). Statistical analysis of data obtained from chemical
parameters showed that sugar substitution with licorice powder had a significant
effect on pH, moisture, insoluble ash in acid, protein, sugar, fat and peroxide
treatments (P <0.05). The results of sensory analysis also showed that treatments

1 had the best overall acceptance and it was chosen as the best treatment.
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