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Table 1- Formulation of carrot powder cake (g/100g
flour or carrot powder)

Formulation Replacing carrot powder (%)
0 5 10 15
Wheat flour 51 46 41 36
Liquid oil 10 10 10 10
Low-fat milk 20 20 20 20
White sugar 6 6 6 6
Whole egg 8 8 8 8
Baking powder 2 2 2 2
Vanilla 1 1 1 1
Salt 2 2 2 2
Carrot powder 0 5 10 15
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Table 2- Characteristics of chemical carrot powder

Spification Result
Moisture (%0) 8.75+0.01
Total phenol (mgGA/100gDM) 490.81+15.43
DPPH (%) 83.57+2.41
Fiber (g/100gDM) 26+1.14

* Data are included means + standard error.
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Table 3- Effect of carrot powder on the amount of moisture and weight after cooking

Replacing carrot powder(%b6) 0

5 10 15

Moisture
Weight after cooking

19.53+0.52¢
19.65+0.41*

21.90+0.25¢ 23.97+0.35" 25.21+0.46°
15.25+0.28° 12.40+0.19° 11.51+0.37¢

*Data are included means + standard error.*®<¢ Means whitin the same line whit different superscripts differ

significantly (P<0.05).
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Table 4- Effect of carrot powder on color values

Replacing carrot powder(%6) 0 5 10 15
L* 73.57+0.2° 75.73+0.37% 72.31+0.18" 71.20+0.74°
a* 16.14+0.79° 18.95+0.18” 20.30+0.35" 23.85+0.36°
b* 31.05+0.77% 34.90+0.7°¢ 38.61+0.49° 42.46+0.31°

*Data are included means * standard error *°<4 Means whitin the same line whit different superscripts differ

significantly (P<0.05).
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Tabl 5- Effect of carrot powder on textural properties
Replacing carrot powder(%o) 0 5 10 15

24 hours 776.40% 471.40" 680.80° 1242.50°

Hardness(g)

72 hours 1410.10* 905.70° 1260.40° 1447.30°
24 hours  0.545°  0.540c  0.605° 0.665%

72 hours  0.420°  0.490¢  0.600° 0.620°
abcdef Means whitin the same line whit different superscripts differ significantly (P<0.05).

Cohesiveness
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Texture 41> 42> 45 3.6°
Surface color 349 42 46 38°
Color of inside 45% 4.4% 41> 37°
Odor 45 45° 42> 35°
Taste 3.9 447 4.3 3.4°
Overall acceptabillity 45% 462 4.2° 3.6°

Result are reported as an average of 20 assessors. *¢4 Means
whitin the same line whit different superscripts differ
significantly (P<0.05).
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Introduction: The functional foods are the main factor in delivering useful components to the body
in form of diet which in addition to having nutritional properties also reduce the risk of chronic
diseases (Khelgati and zomorrodi 1395). Cake is one of the most popular bakery products which is
used among every groups of society because it is ready to use and economical (jad et al. 2017). the
purpose of this study was to investigate the cupcake enriched with carrot powder which is a rich
source of edible fibers B caroten and minerals.

Material and methods: in this study in order to produce functional oily cake first the dough cake
must be produced and for that the ingredients were mixed in two stages. In the first stage solid
materials which are flour, sugar, Ammonium bicarbonate, vanilla, and salt, were mixed with a low
speed in the mixer for about half a minute, then while mixer was working with a low speed, milk
was added so that the dough cake was formed (note that in the samples containing the carrot
powder, the powder was added in the first stage along with the other solid materials.) In the second
stage the speed of the mixing was increased and the rest of the milk, oil and egg was added to the
mixture and was mixed with a medium speed for about 90 seconds. finally, the mixture was put in
the oven with the temperature of 150 °C for 21 minutes (Payan 1385). Effect of substituting carrot
powder in different levels (0%, 5%, 10%, 15%) with flour on qualitative properties (moisture, color,
texture, weight decrease after cooking) along with nutritional characteristics (Acrylamide, total
phenol, and DPPH) was evaluated in a form of completely random statistical plan.

Results and disscution: Adding carrot powder in different densities considerably increased the
moisture of the cake (P<0.05), the maximum values are for the cake with 15 % carrot powder
(Table 3). In another study which investigates the addition of apple powder in production of cake
(Khelgati and zomorrodi 1395) similar result are reported. On the other hand, the baking weight
loss has decreased (P<0.05), and the the minimum result is for the cake which contained 15%
(Table 3). Similar studies have been done considering the addition of apple powder in cake
(Khelgati and Zomorrodi 1395) and addition of Prickly pear powder in sponge cake (Kim et al.
2012). The amount of L* has been reduced and the amount of a* and b* has been increased
(P<0.05), the minimum amount of L* and also the maximum amount of it was related to the sample
with 15% powder (Table 4). In another study a reverse result has been observed adding Persian
Gum and carrot powder (Nouri et al. 2017) on the features of donut. Considering the structural
features, the cake which was produced by adding %5 and %15 carrot powder, did have less stiffness
(P<0.05) while the unity of the sample with 15% carrot powder was more. Similar results about the
hardening of cakes (Gomez et al. 2008; Lebesi and Tzia 2011) was observed. By adding the carrot
powder the phenol compounds and antioxidants activity of the cake samples considerably increased
(Fig 1). Similar results in the research of (Sudha et al. 2007) which added dried apple scum by
substituting the wheat flour in sponge cake was observed while the acryamil content was reduced.
The lease result was in the sample with 15% powder (Fig 2). Similar results in the research of
(Sudha et al. 2007) in the antioxidants effects of Bamboo leaves and green tea essence and
Rosemary essence was observed. From the total acception point of view the samples with 5 and
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10% carrot powder gained the maximum credits. Similar results were gained by sensory evaluators
in the study of Hernandez Ortega 2013) by adding the carrot powder scum by substituting flour to
the cookie which the maximum results of total acception was for the sample with 5% carrot powder.
Conclusion: regarding the results, it can be expressed that nowadays due to increasing awareness in
the field of food stuffs, the request for the production of functional healthy food stuffs with high
nutritional value, low fat, high fiber has increased. Adding fiber to peoples main and daily used
food such as bakery products, cake, cookie and donut, can be a pragmatic and suitable way for
increase of fiber intake in people’s diet. Carrot is a rich mixture of soluble and insoluble dietary
fiber and polyphenols which leads to high antioxidants character of this compound in foodstuffs,
therefore it has a lot of healthy effects such as boosting the safety system, increasing the absorption
of calcium and reducing the risk of colorectal cancer. Adding carrot powder led to the decrease of
acrylamide level while being economic (P<0.05). among the tested samples always the least sensory
credit was related to the sample with 15% carrot powder but samples with 5% and 10% carrot
powder did have reasonable credits in many tests and there fore are recommended as the best levels
for producing the cake from nutritional components and edible fibers.
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