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Table 1 Ingredients used for formulation of 100 g fortified energy food

Ingrdients F, F, F;
Meat powder (g) 45 45 45
Soybean powder (g) 25 25 25
Vegetable oil (g) 15 15 15
Vitamin A (mg) 3 3 3
Vitamin D (ng) 50 50 50
Vitamin E (g) 1 1 1
Vitamin K (pg) 50 50 50
NaCl (g) 0.5 0.5 0.5
Minerals (g) 0.5 0.5 0.5
Gums (g) 0.5 1 2

Table 2 Level of variables investigated in the

study
Levels
Gums 1 0 o]
watercress seed 0 1 2

Zedo 0 1 2
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Table 3 Selected formulation based on energy content and viscosity

Formulation Watercress Zedo Energy content Viscosity Protein
seed gum (%)  gum (%) (kcal) 50/s (pa.s) (%)
A 0.92 1.23 277.03 1.95 35.25
B 1.26 0.95 266.06 1.84 35.11
C 0.99 1.17 252.86 1.76 34.93
D 0.79 1.04 243.00 1.68 34.58
E 0.44 1.21 232.06 1.47 3447
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Table 4 Contents of minerals and fat-soluble vitamins in formulations

Micronutrients Control A B C D E
Minerals (%) 0.40 0.50 047 0.48 043 041
Fe (mg/100 g)-day0 19.41 19.51 19.51 19.49 19.47 19.45
Fe (mg/100 g)-dayl4 19.39 19.51 19.51 19.49 19.44 19.45
Zinc (mg/100 g)-day0 2843 28.58 28.57 28.55 28.54 28.51
Zinc (mg/100 g)-dayl 4 2841 28.58 28.57 28.55 28.54 28.51
Vit A (mg/100g)-day0 2.970 2.969 2971 2.963 2974 2972
Vit A (mg/100g)-dayl 4 2.968 2.969 2.970 2.962 2.973 2971
Vit D (ng /100g)-day0 49.864 49.863 49.865 49.864 49.861 49.862
Vit D (ug/100g)-dayl 4 49.860 49.863 49.864 49.863 49.860 49.862
Vit E (g/100g)-day0 2.224 2.229 2228 2226 2225 2.225
Vit E (g/100g)-dayl14 2.190 2228 2227 2224 2223 2222
Vit K (ng /100g)-day0 49.892 49.895 49.894 49.896 49.895 49.895
Vit K (ug /100g)-dayl 4 49.890 49.894 49.893 49.895 49.894 49.893
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Table 5 Water activity (g H,O/g) of fortified
energy food samples

Time Control A B C D E

D(;ly 0.23 032 031 028 025 0.24

Dlzy 0.18 032 029 026 023 021
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The fortification process is carried out to improve the micronutrient intake in the
target community. The aim of this study was to produce energy food fortified
with micronutrients using zedo and watercress seed gums and to investigate the
effect of the gums on the stability and recovery of minerals and vitamins. The
formulation included meat powder, soy powder, oil, fat-soluble vitamins,
minerals (iron and zinc) and sodium chloride. Among the formulations that had
the highest amount of energy and viscosity, 5 were selected and the amount of
minerals, iron and zinc, vitamins A, D, E and K and the amount of water activity
were measured. Formula A had the highest amount of energy and viscosity with
0.92% of watercress seed gum and 1.23% of zedo gum. The data showed that the
presence of gums preserves the content of fat-soluble vitamins in the samples and
there is no significant difference between the amount of vitamins A, D, E and K
on days 0 and 14, but in the control the amount of vitamins decreased. The
response obtained from the simultaneous presence of zedo gum and watercress in
the formulation of energy food showed that the type and concentration of gum
had no effect on the preservation of minerals (iron and zinc). The best
formulation in this study contained 35.25% protein and 0.5% minerals, which
provides 277.03 kcal of energy, the total daily requirement of vitamins A, D and
E, 62.5% of the daily requirement of vitamin K and 100% of the daily
requirement of iron and zinc.
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