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Table 1 Formulation of coated cakes with different biopoérs for evaluation in hedonic test

Test

NO. Feature
1 Gluten free cake coated with 186dium caseinate solution
2 Gluten free cake coated with 1% xanthan solution
3 Gluten free cake coated with 1% sodium alginatatzni
4 Gluten free cake coated with 1% corn starch satutio
5 Control (no coating)
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Table 2 Formulation of coated cakes contain betateae in biopolymer or inside of cake for
evaluation in hedonic test

Test NO.

Feature

~NOORrWNE

Gluten free cake coated with 1% corn starch satutio
Gluten free cake coated with 1% sodium caseindtgiso
Gluten free cake coated with 1% corn starch satutiantain 0.28 mg Beta-carotene
Gluten free cake coated with 1% sodium caseir@tgisn contain 0.28 mg Beta-carotene
Gluten free cake contain 2.5 mg Beta-carotene doaith 1%corn starch solution
Gluten free cake contain 2.5 mg Beta-carotene doatith 1%sodium caseinate solution
Control ( no coating)
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skl Response Surface Methodology (RSM)

Table 3 Selected factors and levels for optimization usR8M

Factors

Test NO. Biopolymer concentration (%) Drying temperaturé(C)

1 15
2 1
3 0.79
4 15
5 15
6 15
7 2
8 15
9 15
10 2.2
11 2
12 1
13 15
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Table 4 The average of acceptance of samples in thesfamge using five points hedonic test.

Taste rate Aromarate  Colorrate  Tissue rate Sample
3/6%+0.70 3441 3/4+1 3/3+0.7 Corn starch
3/22+0.78 3/4°+0.56 3/4+0.73 3/F+1.1 Xanthan
3/1%073 3/2+0.92 3%0.52 3%0.81 Sodium caseinate
2/9%+0.99 3%+0.63 2/7+0.81 2/6*+0.87 Sodium alginate
2/9+1 3/1%+0.51 3%:0.86 2/9%+0.91 Control

Means within each row with different lower case sigmificantly (P < 0.05) different
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Table 5The average acceptance of taste of samples settend stage using five points hedonic test.
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Coated cake

Average acceptance

With 1% corn starch solution 3.530.7
With 1% sodium caseinate solution Fu0.73

With 1% corn starch solution contain beta carotene 3.86+0.83

With 1% sodium caseinate solution contain betateam 3.68%0.9
Cake contains beta caroten coated with 1% corntstlution 4.2:0.67
Cake contains beta caroten coated with 1% sodisgirate solution 3.480.83
Control (without beta carotene) 248.96

The Means within each row with different lower case significantly (P < 0.05) different
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Table 6 The average acceptance of aroma of samples settend stage using five points hedonic

Coated cake

Average acceptance

With 1% corn starch solution 3.20.73

With 1% sodium caseinate solution 368063

With 1% corn starch solution contain beta carotene 3.53+0.91

With 1% sodium caseinate solution contain betateam 3.48:0.82
Cake contains beta caroten coated with 1% corntstlution #40.84
Cake contains beta caroten coated with 1% sodis®itate solution 3.780.7

Control 3.334+0.48

0.05) differenéMeans within each row with different lower case aignificantly (P
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1Y sadhise boedd sdidsy 3o Bl gyl KS 4 by e

S e g dald sl 4 Sl g S 3 00wl

Table 7The average acceptance of color of samples ingtensl stage using five points hedonic test
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Coated cake

Average acceptance

With 1% corn starch solution 3.86:0.63

With 1% sodium caseinate solution F%600.73

With 1% corn starch solution contain beta carotene 3.66°%0.9

With 1% sodium caseinate solution contain betateam 3.260+0.77
Cake contains beta caroten coated with 1% cornts&lution 4.2%0.86
Cake contains beta caroten coated with 1% sodasgmaicate solution % 0.84
Control 3.06+0.7

Means within each row with different lower case significantly (P < 0.05) different
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Table 8 The average acceptance of texture of sanmplhe second stage using five points hedonic

test
Average acceptance Coated cake
b3 13+0.51 With 1% corn starch solution
€2.86+0.83 With 1% sodium caseinate solution
a3 93+0.79 With 1% corn starch solution contain lpeteotene
abe3 33+0.9 With 1% sodium caseinate solution con@ta carotene
%4.06+0.7 Cake contains beta caroten coated witltdi%b starch solution
%4.06+0.79 Cake contains beta caroten coated witlsddium caseinate solution
€2.53+0.91 Control

Means within each row with different lower case significantly (P < 0.05) different
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Table 9 Experimental design for beta-carotene stabilityirdycoating at Day zero and seven

Beta-carotene (mg/14g cake) Factors
Day seven Day zero  Biopolymer concentrations Drying temperatures
0.97 1.17 15 50
1.01 1.14 1 55
1.24 1.18 0.79 50
1.07 1.11 15 57
11 0.92 15 50
1.09 1.08 1.5 50
0.95 1.28 2 55
0.98 1.10 1.5 50
1.01 1.16 1.5 50
1.07 1.17 2.2 50
1.15 1.20 2 45
1.07 1.17 1 45
0.92 1.02 15 42
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Table 10Analysis of variance of drying temperature andpoblgmer concentration at Day zero

Coefficient
Source . f-value p-value
estimate

Model 1.09 0.90 0.531
Linear 0.36 0.712
Temperature 0.018 0.33 0.581
Polymer concentration 0.019 0.38 0.557
Lack-of-fit - 043 0.741

R-square 39.08

Coefficient of variation (CV) 7.9%

Table 11 Analysis of variance of drying temperature andobigmer concentration at Day seven

Coefficient

Source estimate F-value P-value

Model 1.07 1.01 0.478

Linear - 0.43 0.669

Temperature -0.008 0.06 0.812

Polymer concentration -0.029 0.79 0.403

Lack-of-fit 3.52 0.128
R-square 41.82
Coefficient of variation (CV) 8.3%
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Table 12The average amount of Beta-carotene in the caateghles and control at Days zero, three
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and ten.
Beta- carotene (mg/14q) Day
Control Coated samples
2.285%+0.34 1.989°+0.02 Zero
1.885"+0.15 2.124%+0.13 Three
1.134%+0.16 1.417"+0.31 Ten
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Means within each column with different lower case significantly (P < 0.05) different
Means within each row with different upper casesagaificantly (P < 0.05) different
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Fig 1 Appearance of cake without coating (control)

after 10 days storage at ambient temperature

Fig 2 Appearance of coated cake after 10 days of

storage at ambient temperature
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Table 13 Water activity of control and coated sagilDay zero and seven of storage

Water activity (%)
Day seven Day zero

Sample

0.24 0.31
0.26 0.78

Control (no coating)
Coated cake with 2.2% corn starch salutio
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Table 14 Moisture content (%) of control and coaahples

Muisture content (%)

8.09%

Control(no coating)

16.07% Coated cake with 2.2% corn starch solution
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Optimization of envelopment in enriched gluten freecakeswith
beta — carotene using response surface methodology
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In celiac disease, patients are not capable tcstlige gluten of food. Beta-carotene is precureor f
vitamin A and one of the most powerful fat-soluaigioxidants. Enrichment of gluten free cakes with
beta-carotene and extension of shelf life of bet@tene by coating can improve nutritional quadity
diet in celiac patients and even healthy peopléhénpresent research the effect of coating ofeglut
free cakes on sustainability of added beta-caroteaee investigated and effective factors on coating
and enrichment of gluten free cakes were optimilethe first phase, gluten free cakes were covered
by alginate, xanthan, corn starch and caseinatamaol solution (1%) and sensory evaluated. In the
second phase, beta-carotene was added into the dakgh, directly or into the biopolymer solutions
of sodium caseinate or corn starch and cakes vem®osy evaluated. According to the results, cakes
contain beta-carotene coated with corn starchisolutere selected. The concentration of biopolymer
and drying temperature was then optimized by respeunrface methodology (RSM). Based on RSM
results, the optimum condition was 2.2% corn stdmrhbiopolymerconcentration and 42 °C for
drying temperature. After this, beta-carotene dilitalin optimized condition was evaluated. Results
showed that reduction of beta-carotene in coatedpkss was significantly lower than control
(without coating) during 10 days storage. Therefamating with 2.2% corn starch could increase
durability of beta-carotene inside the cake dustggage.

Keywords: Gluten free cakes, Coating, Biopolymer, Beta-car@t®©ptimization
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