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Table 1 Chemical properties of rice flour samples
Moisture Insoluble ash Total ash Protein Fiber 0 0
%) %) %) %) %) Fat (%) Amylose (%)
e 9.18 0.4 0.8 8.85 0.51 177 26.9
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Table 2 Effects of extrusion process on vitamin D; and Zn content (%)

Treatment Initial rate (ug/100g)  Residual (%)  Treatment Initial rate (ug/100g) Residual (%)
VD1 2.5 83.5° Z01 5 95.7¢
VD2 5 83.9° Z02 10 95.8°
VD3 7.5 85.6° Z03 15 96.1°
VD4 10 85.8° Z04 20 96.3°

In each column, mean that at least one letter in common, not significant difference at 5%

Residual (%)

7.5
10 mTreatment (Vitamin D)

Initial rate (ug/100g)

Fig 1 Effect of extrusion process on vitamin D3 and Zn content (%)
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Table 3Vitamin Dj; residues in extruded rice during storage (%) (Before and after cooking)

Concentration

(M9/1009)
25 5 7.5 10
Time BC AC BC AC BC AC BC AC
0  835+0.2° 64.4+0.2" 83.9+0.2° 66.4+0.2° 85.6+0.1° 68.4+0.5° 85.8+0.1° 70.4+0.3°
30 68.1+0.2" 58.3+0.4" 67.610.5 58.3+0.3" 67.5+0.5° 60.6+0.4° 66.8+0.4° 61.30.5%
60 6144059 53.4+0.4' 59.6+0.3° 53.4+0.4/ 60.6+0.59 53.4+0.4' 60.6+0.59 53.4+0.5!
90 58.1+0.3" 51.240.4% 57.8+0.4" 50.8+0.8% 57.840.4" 51.6+0.4 57.9+0.3" 51.5+0.4%
120  56+0.3'  48.7+0.6' 57.1+0.5" 48.5+0.5' 56.540.3' 51.4+0.4% 53.5+0.50 48.5+0.5'
150 53.8+0.5' 47.5+0.5™ 53.9+0.6! 47.5+0.5™ 53.9+0.5' 485+0.5' 51.9+0.4 46.5+0.5™
180 51.740.5  46+0.5"  51.7+0.6¢ 45.60.5" 51.3+0.6% 45.7+0.5" 51.7+0.5¢ 45.5+0.5"
Mean that at least one letter in common, not significant difference at 5%; BC: Before cooking; AC: After
cooking
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Fig 2 Vitamin D3 residues in extruded rice during storage (before and after cooking) (%)
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Table 4 Zinc residues in extruded rice during storage (%) (Before and after cooking)

Concentration

(mg/100g)
5 10 15 20
Time BC AC BC AC BC AC BC AC
0 95.7+0.3° 85.64+0.3% 095.8+0.32° 81.43+0.2' 96.140.2°  83.6+0.2" 96.3+0.3* 80.79+0.3!
30  92.8+0.2° 78.88+0.4¢ 92.8+0.2° 80.73+0.3! 92.840.2° 81.66+0.2' 92.840.2° 77.95+0.3'
60  91.6+0.3° 78.77+0.4X 91.6+0.3° 79.01+0.4 91.640.5° 81.52+0.2' 91.6+0.3° 77.86+0.3'
90  89.9+0.3% 77.31+0.4' 89.9+0.4 77.31+0.3' 89.9+0.4% 78.71+0.4¢ 89.9+0.3' 76.50+0.5"
120 87.5+0.2° 74.57+0.6" 87.5+0.2° 75.65+0.5™  87.5+0.2° 76.5240.4™ 87.5+0.5° 75.53+0.5™
150 85.9+0.3" 72.15+0.5° 85.9+0.3f 73.87+0.5° 85.9+0.3" 74.73+0.5™ 85.9+0.3" 74.64+0.5"
180 84.74+0.29 71.14+0.29 84.7+0.2° 71.14+0.2¢ 84.740.29 72.84+0.5° 84.7+0.2° 72.84+0.5°
Mean that at least one letter in common, not significant difference at 5%; BC: Before cooking; AC: After
cooking
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Food fortification for the prevention and treatment of micronutrient deficiency disorders is one of the
most widely methods that because of its low cost and no need to change dietary habits was used all
around the world. In grain fortification, immersion and spraying methods are usually used, and
extrusion processes are used for cereal flour. In extrusion fortification method, the used extensions are
into the food matrix so their output during different processing stages is less than other enrichment
methods. In this study, rice reconstituted by extrusion cooking method, was enriched with vitamin Dj
(100000 1U/qg) at concentrations of 2.5, 5, 7.5 and 10 pg/100g and Zinc (as Zinc oxide) concentrations
of 5, 10, 15 and 20 mg/100g and then remaining of Vitamin D3 and Zinc were measured before and
after extrusion and before and after cooking in 30 days intervals during 180 days storage period.
According to the results, storage period and also the cooking process at all initial concentrations have
a significant effect (p<0.5) on Vitamin Ds; and Zinc stability of extruded fortified rice so that the
average content of Vitamin Dz and Zinc at the end of storage period of 180 days showed a loss of 32.9
and 11.3% (before cooking), 38.9 and 24.0% (after cooking), respectively but these materials had a
good stability during the extrusion process. Overall, during the different processing stages, the
average content of Vitamin Dz and Zinc showed a loss of 87.1 and 39.0%, respectively.
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