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Fig 1 A) Dunaliela Salina Alga Powder and B) Potato
Fiber
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Table 1 Treatments studied in this study
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AR Sample containing 1.5% Dunaliela Salina Alga Powder T6

Combined sample containing 0.5% potato fiber + 0.5%

Dunaliela Salina Alga Powder 7
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Table 2Chemical composition of semolina flour, potato fiber and Dunaliela Salina Alga Powder

Semolina flour Potato fiber

Dunaliela Salina Alga Powder

Chemical composition

13.80 + 0.44 18.73 +0.39 11.16 + 0.44 Moisture(%)
13.40 +0.61 7.70+0.28 2242+043 Protein(%)
1.10+0.13 1.10+0.09 3.00 + 0.05 Fat (%)
0.74 +0.05 3.51+0.07 6.81 = 0.09 Total ash(%)
3.90+0.28 6.05 +0.32 548 +0.21 Crude Fiber(%)
Table 3 Moisture, protein, fat and ash content of all pasta treatments
Moisture (%) Protein(%) Fat (%) Total ash (%)  Crude Fiber (%) Sample
9.69+0.32¢  1127+0.43% 096+0.07° 0.767+0.026°  2.81+0.23° Control sample
1032£0.17¢  1042+022° 087+0.04¢ 0859+0.014¢  3.65+0.12° 0.5% potato fiber
1042+£0.21" 1051+0.20° 093+0.06°  0.88+0.013 4.17+0.15° 1% potato fiber
10.58+027> 1031+£0.30° 090+0.05° 0.897+0.007°  4.63+0.19° 1.5% potato fiber
1043029  1233+0.18°  1.14+0.018°  0.94+0.019° 3.36+0.13 ¢ 0.5% Alga Powder
10.62£0.17°  12.86+0.32°  128+0.10°®  0.967+0.015° 3.74+0.22°¢ 1% Alga Powder
11.40+033%  13.61£039°  1.42+0.12° 1.053+0.020° 4.13+0.14° 1.5% Alga Powder
10.63£020°  12.24£026°  1.12+0.06° 0.939+0.037° 3.86+0.15" 0.5% potato fiber + 0.5% Alga Powder

* Different letters indicate significant differences between the values of the difference in level of 95%.
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Table 4 Baking Dilution and Texture Rigidity of Different Macaroni Treatments

(%)Baking Dilution Texture Rigidity(Newton) Sample
7.50+0.41° 6.63+0.53° Control sample
6.76£0.33* 5.92+0.36* 0.5% potato fiber
6.11£0.32™ 4.83+0.28¢ 1% potato fiber
5.84+0.24° 5.81£0.31% 1.5% potato fiber
6.10£0.35™ 5.69+0.32™ 0.5% Alga Powder
5.71£0.39°¢ 5.13+£0.27 1% Alga Powder
4.99+0.25¢ 5.07+0.41< 1.5% Alga Powder
546+0.47 5.19+0.46 ™ 0.5% potato fiber + 0.5% Alga Powder

* Different letters indicate significant differences between the values of the difference in level of 95%.
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Table 5 Raw fiber content and color indexes of different pasta treatments

b* a* L* Sample
28.96+0.47° 0.96+0.19° 65.51+£0.22° Control sample
28.26+0.25° 1.17+0.07° 65.90+0.25 ™ 0.5% potato fiber
27.72+039 1.12+0.10° 66.38+0.24 * 1% potato fiber
27.13+033¢ 1.03£0.16° 66.53+0.34° 1.5% potato fiber
31.37+041° -4.13+£0.22°¢ 50.57+0.49° 0.5% Alga Powder
32.33+0.51° -4.81+0.17¢ 49.50+0.32" 1% Alga Powder
34.28+0.35" -5.55+0.16° 47 69+0.27¢ 1.5% Alga Powder
30.44+043 ¢ -2.82+0.13° 53.53+0.52¢ 0.5% potato fiber + 0.5% Alga Powder

Different letters indicate significant differences between the values of the difference in level of 95%.
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In recent years, using additives and different components to improve quality and nutritional properties of
macaroni have been considered. Therefore, the objective of this study was to evaluate the effect of
fortification with Dunaliella Salina microalgae powder and potato fiber on physicochemical and sensory
properties of macaroni. For this purpose, different levels of these two additives (0.5, 1, 1.5 and combined)
were replaced by semolina flour in pasta formulation.The obtained results of chemical tests showed that
increasing potato fiber and algae powder levels in formulation led to increase the content of moisture, ash
and fiber in samples. By adding the different levels of potato fiber in macaroni, protein content
significantly was decreased (p<0.05), but, significant changes in the amount of fat was not observed.
However, by increasing the D. salina algae powder in formulation, the amounts of protein and fat were
increased.The results of physical tests showed that the increase in the concentrations of potato fiber and
algae powder reduced the cooking loss of the samples. The hardness amounts of samples containing
different levels of potato fiber and algae powder were lower when compared with those of control sample.
By adding potato fiber to macaroni formulation, the L* amount was increase, but the b* amount was
decreased.However, addition of different concentrations of algal powder in the samples led to the
reduction of L * and a * indices. The results of sensory evaluation of macaroni samples showed that
treatments containing high levels of D. salina algae powder (1 and 1.5%) had lower scores than other
samples. With the exception of the samples containing 1 and 1.5% alae powder, other examples in terms
of sensory characteristics were acceptable. From the above results it can be concluded that the addition of
D. salina algae and potato fiber to macaroni improved the cooking property and nutritional quality of the
macaroni products. Finally, the sample containing 0.5% potato fiber and 0.5% D. salina algae powder can
be introduced as the best treatment in this study.

Keywords: Macaroni, Fortification, Dunaliella salina algae, Potato fiber, Nutritional quality.
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