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2. Hardness
3. Gumminess
4. Cohesiveness
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1. whey protein concentrate: WPC
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Table 2 Statistical analysis result of reduced second-order polynomial fitted model on the response

data
Standard 2 2 1. Lack of
Test Model Average deviation R R"-adj fit
Moisture M =2130-0.56x) —12.54x, —0.60x5 + 0.042x12 - 26.92x§ =351xyx5 21.13 0.19 0.95 0.93 0.133
2
aw = 0.66 + 0.022x; — 0.136x, — 0.0304x, + 0.67x5 — 0.017x;x
Water ! 2 3 2 172 0.87 0013 097 096 0317
activity
+ 0.16x2x3
Hardness(N) H =0.244 - 0.0046 x; — 0.044x, —0.025x5 0.21 0.0058 0.92 0.91 0.692
2 2
Coh = 0.924 + 0.014x) +1.22x,5 - 0.107x3 —00067x; —3.86x,
Cohesiveness ) 1.09 0.0042 0.99 0.99 0.121
+ 0.085x3 + 0.0106x1x3
Volume V =96.72 - 5.13x] —2.52xy —4.27x3 + 0.402x]2 +3.21xyxy + 1.98x x5 95.67 1.38 0.98 0.98 0.248
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Fig 2 The effectiveness of the response surface
curves a) Maltodextrin and Inulin b) Maltodextrin
and WPC on water activity of cake
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Fig 1 The effectiveness of the response surface
curves a) Inulin and WPC b) Maltodextrin and
Inulin on moisture content of cake
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WPC on cohesiveness of cake
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Inulin on hardness of cake
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Fig 5 The effectiveness of the response surface
curves a) Maltodextrin and Inulin
b) Maltodextrin and WPC on volume of cake
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Table 3 The results of the optimization of formulation of low calorie

Moisture(%) aw *hardness(N) *cohesiveness  Volume(cm®)
Low fat cake 18.08 0.78 0.18 1.26 96
control 17.91 0.76 0.21 1.24 95

* (significant difference at P < 0.05)
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ABSTRACT

ARTICLE INFO

One of the most common problems in modern communities is long-term high
energy intakes due to consumption of high energy foods, resulting in
overweight and obesity. Therefore the aim of this study was to produce low
calorie cake, by reducing fat and optimization of formulation with whey
protein concentrate, Maltodextrin and Inulin to calorie reducing. In this study,
response surface methodology and central composite design In order to
evaluate and optimization of theindependent variables including whey protein
concentrate (x1:3-13%), Maltodextrin (x2: 0-0.3%) and Inulin (x3:0-1%) on
the characteristics of the final product were used. The results of optimization
showed that with reduced fat and add Maltodextrin and Inulin, moisture
content and water activity of the cake, better preserved which leads to reduced
stiffness and increases the cohesiveness, therefore softer cake with a longer
sshelf-life was produced. The uses of these compounds in the cake
formulation can offset the negative effect from the fat reducing results in
reduce the porosity and volume of the cake. Formulation optimization done to
minimize stiffness as well as to maximize the volume and cohesiveness of
cake that was confirmed in practical tests for Independent parameters of the
WPC, Maltodextrin and Inulin 6.6%, 0.3% and 1% respectively. At this point,
the optimal response levels include humidity, aw, stiffness, the cohesiveness
and volume of samples was 18.07%, 0.78, 0.18 N, 126 and 96 cm’
respectively.

Article History:

Received 2021/ 09/22
Accepted 2022/ 12/ 01

Keywords:

Low-calorie cake,
Maltodextrin,

Inulin,

Textural characteristics,
Response surface.

10.22034/FSCT.19.133.187
DOR: 20.1001.1.20088787.1401.19.133.16.1

*Corresponding Author E-Mail:
Reza karazhyan2002@yahoo.com

Y41


http://dx.doi.org/10.22034/FSCT.19.133.187
https://dorl.net/dor/20.1001.1.20088787.1401.19.133.16.1
https://fsct.modares.ac.ir/article-7-55807-fa.html
http://www.tcpdf.org

