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Development of Value-Added Products from Dioscorea alata for Commercialization
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Abstract

The development of value-added products from Dioscorea alata for
commercialization was conducted between October 2022 and September 2024. The
study examined the process of producing D. alata flour to add value to the product. It
was found that D. alata flour has outstanding properties suitable for use as a healthy
flour. It is gluten-free, has a high resistant starch content of 54.25%, and a low glycemic
index of 51.29. The D. alata flour can be stored in aluminum foil bags for at least 6
months while maintaining moisture content and water activity similar to the initial
month. A petty patent application has been filed for D. alata flour under the name
"Process for Producing Flour from D. alata" Further studies were conducted on
developing processed products from D. alata flour into healthy bakery products. This
study investigated the resistant starch content and glycemic index of bakery products
using D. alata flour compared to wheat flour in the production of butter cookies
brownies and tuiles. It was found that all three products made with D. alata flour had
more than 10 times higher resistant starch content than those made with wheat flour.
Furthermore, all products made with D. alata flour had a low glycemic index (Gl < 55),
while the products made with wheat flour had a Gl higher than 55 in all cases. Using
D. alata flour as a substitute for wheat flour in various ratios to make butter cookies
resulted in sensory acceptance similar to the control recipe using 100% wheat flour.
The butter cookies exhibited higher resistant starch content and a lower glycemic index
than those made with wheat flour, were gluten-free, and were subsequently produced
and sold under the name Fahsai Bakery.The study also explored the commercialization
of high-value processed products from D. alata flour, specifically focusing on the use
of D. alata flour. D. alata flour is produced and sold under the name "Ploenprai Brand"
(Food Registration Number 36-2-00866-6-0032), and D. alata flour noodle products are
produced and sold under the name "Senchai" (Ploenprai Brand) (Food Registration
Number 36-2-00866-6-0035). The Krua Suan Sawoei restaurant also produces and sells
D. alata flour chiffon cake. All three products are sold at Krua Suan Sawoei and

Ploenprai Organic Home in Chaiyaphum Province.
Keywords: Dioscorea alata, flour, resistant starch, glycemic index
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Table 1 The Color Value (L* a* b* WI) of D. alata flour

Varieties of Solution Lightness Green-Red Blue-Yellow  Whiteness

(L*) (@*) (b*) Index (WI)
0.25% (w/v) Potassium metabisulfite 63.70 0.60 4.20 63.43
0.25% (w/v) Acetic acid 61.50 0.70 4.20 61.23
0.25% (w/v) Sodium chloride 62.70 0.80 4.70 62.40
Distilled Water 62.70 0.70 4.70 62.41
CV(%) 2.00 23.40 10.80 1.28

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
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wdsansiuanuzndndladluinngiauamistasuinis uandlu Table 3

Table 2 Compares the properties of D. alata flour wheat flour and wheat flour

Amount per 100 grams of flour

Type of flour Gluten RS al Carbohydrate protein Fat

(%) (%) (%) (%) (%)

D. alata ND 54.25 51.29 83.48 6.70 0.66
wheat flour 10-12% 0.67 55.14 76.67 10.00 0

ND = Not Detected

Table 3 Nutritional value of D. alata flour

Nutritional value Unit D. alata flour

Gluten Allergen me/ke ND
Total Energy kcal/100g 366.66
Energy from fat kcal/100g 5.94
Total Fat g/100¢ 0.66
Total saturated fatty acid g/100g 0.29
Cholesterol mg/100g 0
Protein (N x 5.70) ¢/100g 6.70
Total Carbohydrate (Include fiber) g/100g 83.48
Total Dietary Fiber g/100g 10.72
Moisture g/100g 6.21
Ash g/100g 2.95
Total sugar g/100g 12.4
Sodium mg/100g 122
Calcium mg/100¢ 25.8
Iron mg/100g 1.07
Total Vitamin A pg/100g 0
Vitamin B1 mg/100g 0

Vitamin B2 mg/100¢ 0.4

ND = Not Detected
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%wﬁ’hgjqﬂﬁ (Lamberti and Escher, 2007)
Table 4 The amount of moisture content (%) in D. alata flour by various packages and

stored at room temperature for 6 months

Moisture content (%)

Month PE LLDPE Aluminum foil
0 517 aA 5.17 aA 517  aA
2 6.00 bB 6.00 b B 500 aA
4 700 cB 7.00 cB 500 aA
6 8.00 dB 8.00 dB 500 aA

CV.@) =3.6% CV.b)=3.4%
In a column, means followed by the same common letter are not significantly different at the 5% level by DMRT.

In a row, means followed by the same capital letter are not significantly different at the 5% level by DMRT.
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Table 5 The amount of water activity (ay) in D. alata flour by various packages and

stored at room temperature for 6 months

Water activity

Month
PE LLDPE Aluminium foil
0 025 aA 025 aA 025 bA
2 026 bB 026 aB 019 aA
4 036 cB 038 bB 025 bA
6 042 dB 041 cB 020 aA

CV.a) =4.1% CV.(b)=53%
In a column, means followed by the same common letter are not significantly different at the 5% level by DMRT.
In a row, means followed by the same capital letter are not significantly different at the 5% level by DMRT.
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Table 6 Compare products made from D. alata flour and wheat flour

Product Resistant starch (RS) Glycemic index (GI)
Wheat flour D. alata flour Wheat flour D. alata flour

Butter Cookie 0.08 13.95 64.60 39.12

Brownies 0.27 10.73 55.59 36.68

Tuile 0.38 12.51 59.50 40.18

Cookie Brownies Tuile

Figure 1 Products made from D. alata flour (B) and wheat flour (A)
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Table 7 Sensory evaluation of butter cookies produced from wheat and D. alata flour

Amount of Scoring
D. alata flour
(%) Color Flavor Taste Texture Overall
0 7.3 6.6 6.8 6.4 6.9
50 7.0 6.7 6.4 6.5 6.6
100 7.1 6.7 6.6 6.1 6.6
CV(%) 13.2 18.3 19.8 18.2 17.5

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 8 Nutritional value of cookies produced from D. alata flour

Nutritional value Unit D. alata flour
Gluten Allergen me/kg ND
Total Energy kcal/100g 501.76
Energy from fat kcal/100g 242.28
Total Fat ¢/100g 26.92
Total saturated fatty acid g/100g 16.5
Cholesterol mg/100g 19.3
Protein (N x 5.70) ¢/100g 4.89
Total Carbohydrate (Include fiber) g/100g 59.98
Total Dietary Fiber g/100¢ 7.65
Moisture g/100g 6.06
Ash g/100g 2.15
Total sugar g/100g 24.2
Sodium mg/100g 334
Calcium mg/100g 48.9
Iron mg/100g 0.89
Total Vitamin A pg/100g 93.6
Vitamin B1 mg/100g ND
Vitamin B2 mg/100g 0.04

ND = Not Detected
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