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Table 1 anthocyanin and stevia levels

Anthocyanin and

. stevia Anthocyanin
stevia levels
Level 1 (0.05)S; (0.035)A,
Level 2 (0.1)S, (0.9)A,
Level 3 (0.15)S; (1.4)A;

Table 2 Coding of beneficial low-calorie pastel
samples

sample code Anthocyanin / stevia (%)

SiA, (0.05S-0.035 A)
SA, (0.1S-0.035 A)
S:A, (0.15S-0.035 A)
SiA, ( 0.05S-09 A)
S;A, (0.18-09A)
S;A, (0.15S- 09 A)
SiA3 (005S-14A
S,A;3 (0.1 S-14A)
S;A; (0.15S- 14 A)
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Table 3 Results of anthocyanin concentration in different conditions of extraction

Temperature Time Solvent / Solids Anthocyapm
Number () (h) (ml/g) Solvent type concentration
(mg/)
1 40 1 20 -1 300.53
2 80 1 20 -1 18.15
3 40 3 20 -1 20.26
4 80 3 20 -1 7521
5 40 1 40 -1 222.68
6 80 1 40 -1 124.54
7 40 3 40 -1 300
8 80 3 40 -1 119.21
9 40 1 20 1 155.03
10 80 1 20 1 232.15
11 40 3 20 1 232
12 80 3 20 1 185
13 40 1 40 1 119.21
14 80 1 40 1 118.88
15 40 3 40 1 123.07
16 80 3 40 1 113.27
17 40 2 30 0 212.16
18 80 2 30 0 141.50
19 60 1 30 0 227.77
20 60 3 30 0 202.69
21 60 2 20 0 226.30
22 60 2 40 0 144.93
23 60 2 30 -1 221
24 60 2 30 1 172/53
25 60 2 30 0 188.31
26 60 2 30 0 193.22
27 60 2 30 0 189.72
28 60 2 30 0 200
29 60 2 30 0 179.46
30 60 2 30 0 230
Table 4 ANOVA for different model of anthocyanin extraction efficiency
Sources SS DF MS F p Sig R,
Average 1.085 1 1.085
Linear 46177.41 4 1154435 9.05 0.00001 0.59
model
Model 2FL 18983.28 6 3163.88 4.66 0.0045 N 0.83
Quadratic 2291.40 4 572.85 0.81 0.53 0.86
model
Cubic 335931 8 419/91 0.41 0.88 0.90
model
Residual 7256.68 7 1036.67
Total 1.163 30 3575688
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Table 5 ANOVA and significance of regression coefficients in optimization of anthocyanin extraction

Sourc SS DF MS F P Sig
Model 65160.69 10 6516.07 9.59 0.0001 ok
X 15220.09 1 15220.09 2240 0.0001 ok
X 569.29 1 569.29 0.84 0.37
X3 18326.49 1 18321.49 2698 0.0001 ok
X4 12061.55 1 12061.55 17.75 0.0005 ok
XiXs 774.63 1 74.63 1.14 0.29
Xi1X; 182.36 1 982.36 1.45 0.24
X1 X4 1517285 1 15172.85 2233 0.0001 ok
XX 12.55 1 12.55 0.018 0.89
XXy 307.81 1 307.81 0.45 0.50
X3X4 133.08 1 1733.08 2.55 0.12
Residual 12907.40 19 679.34
Lack of fit 11359.34 14 818.38 2.62 0.14 Not sig
Eroor 1548.06 5 309.61
Total 78068.09 29
PR S N -
) Ty L 3 ot
186.003 ““‘“‘:““:.“?@;g

156.157

Anthocyanin Yield

D: Solvent type

Fig 1 Interaction of temperature and solvent type on
anthocyanin efficiency
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Table 7 Results of Sensory parameters

Sample Clearness Color flavor Adhesiveness  Chewiness Tgxtqre; General

desirability  acceptance
Si1A, 2.10£0.66 41 3+0.76 2.23+1.02 3.07+0.70 2.47+0.64 3.23+£0.37
S,A, 2.13£0.83 3+1.58 2.53+0.74 2.97+1.17 3.20+0.86 3.20+0.56 3.17+£0.56
S;A, 2.07£1.10 3.6+1.14 2.37+0.77 3.27+0.88 3.10+0.76 3.13+0.85 3.37+£0.55
Si1A; 2.33+0.72 4+0.70 2.87+0.74 3.30+0.90 3+0.65 2.93+0.59 3.10+£0.34
S,A, 2.33+0.70 4.5+0.70 2.50+0.94 3.53+0.52 3.40+0.63 3.33+0.75 3.43+0.50
S;A, 2.33+0.82 4.5+0.54 2.70+0.96 3.40+0.74 3.23+0.73 3.50+0.68 3.23+£0.37
SiAs 2.30+0.75 4.6+0.89 2.73+1.10 3.17+0.75 3.17+0.75 2.83+1.03 3.10+£0.34
S,A3 2.23+0.92 4.6+0.54 2.67+£0.90 3.20+0.68 3.20+0.68 2.87+0.92 3.17+£0.56
S3A3 2+0.76 4.6+1.34 2.93+0.80 3.03+0.72 3.03+0.72 2.97+0.81 3.37+£0.55
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Table 8 Results of texture analysis

Sample Hardness Gumminess Sapple Adhesiveness Cohesiveness  Springiness
SiA, 88.20+6.11 44324098 199.94+0.56 0.84+0.63 0.50+0.024 4.51+0.01
SHA 89.08+4 48.45+1.88 225.05+4.19 0.54+0.05 0.54+0.04 4.26+0.002
S;A, 51.93+£10.17 34314693  154.27+£34.35 0.26+0.35 0.66+0.004 4.65+0.004
Si1A, 54 43+4.58 42.02+0.55 179.51+4.63 0.01+0.01 0.39+0.01 449+0.01
SHA, 101.14+0.52 52.93+£2.56 219.11+0.83 0.25+0.10 0.5340.01 4.14+0.03
S;A, 113.0449.2 58.35+0.83  262.21£12.88 0.82+0.28 0.52+0.050 449+0.03
S1A; 5214+5.7 22.09+0.61 89.21+0.78 1.28+0.79 0.43+0.03 4.04+0.02
SHA; 48.9946.8 22.79+1.47 92.09+7.16 1.85+0.51 0.47+0.035 4.04
S;3A; 45.034+6.6 22.1849.32 89.12+40.40 2.08+1.01 0.48+0.13 3.99+0.02
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The purpose of this study was to optimize the extraction of anthocyanin from red
cabbage and its application in low calorie gummi candy with replacement of
stevioside as a natural sweetener instead of sucrose.

In this study, the extraction of anthocyanin from red cabbage powder was performed
by maceration method. Extraction variables include solvent type (acidic water, acid
ethanol, acid water- acid ethanol, 50:50 ratio), solvent / solids ratio (1.20, 1.30, 1.40)
ml/g, extraction temperature (40-60-80 °°), extraction time (1-2-3 h). The
anthocyanin extracted in the production of functional low-free calorie gummi candy
was used as a food model system.

The variables in this section included three levels of Stevioside (0.5-0.1-0.15,w/w) g
and three levels of anthocyanin extracted from red cabbage (0.035-0.9-1.4, v/w) ml.
Statistical analysis was performed using RSM method and a Central composite design
in anthocyanin extraction stage and completely randomized design based on factorial
test at 95% confidence level.

According to the results, Maximum extraction efficiency was predicted under the
conditions of Temperature and time, 40 ° and 1 hour and the solvent / solids ratio of
20 ml/g, with acidic solvent. The results of analysis of variance showed that the FI2
model was significant for the anthocyanin yield. The R2 was 0.835, and the lack of fit
was not significant. The total anthocyanin concentration predicted was 300.53
(mg/100 g of dry matter). Based on the results of the tissue profile, gummi candies
containing 0.9% anthocyanins and 0.1% stevia were selected and with appropriate
characteristics Based on the results, red cabbage anthocyanins can be used as natural
dye in the production of functional foods such as gummi candy and by substituting
sugar (using stevioside and inulin), healthier, more nutritious products with optimal
quality characteristics produced.
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