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Fig 1 photograph images of Betanin-Maltodextrin
powder (a), Betanin powder (b)
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Table 1 Formulation of gummy candies (100
g) containing different amounts (0.5, 1 g) of
betanin powder and other ingredients (g)

Samples  Sugar Glucose Gelatin  Citric Acid Flavor Betanin Betamn-M
syrup Powder pov
GMBI1 33 31.5 8 3 0.1 -
GMBO0.5 33 31.5 8 3 0.1 - (
GB1 33 31.5 8 3 0.1 1
GBO0.5 33 31.5 8 3 0.1 0.5

YVY

G: gummy candy, B: Betanin, M: Maltodextrin
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4. RAL standard color sheets
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Fig 2 photograph images of Gummy candies.
GMBI1: gummy candy containing 0.5 g betanin
encapsulated with maltodextrin, GMBO0.5: gummy
candy containing 1 g betanin encapsulated with
maltodextrin, GB0.5: gummy candy containing 0.5
g free betanin, GB1: gummy candy containing 1 g
free betanin.
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Fig 3Betanin stability of gummy candy samples
during 4 weeks. All of the results are presented as
mean =+ standard deviation of the means. Points
labeled with different subscript letters in the same
group are significantly different (p<0.05). G:
gummy candy, B: Betanin, M: Maltodextrin.
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Fig 5 water activity of gummy candies. All of the
results are presented as mean =+ standard deviation
of the means. Points labeled with different
subscript letters in the same group are significantly
different (p<0.05). G: gummy candy, B: Betanin,
M: Maltodextrin.
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Fig 4 DPPH inhibition retention of gummy candy
samples during 4 weeks. All of the results are
presented as mean =+ standard deviation of the
means. Points labeled with different subscript

letters in the same group are significantly different

(p<0.05). G: gummy candy, B: Betanin, M:
Maltodextrin.
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Table 2 Color parameter (L* a* b* value) of gummy candies

Samples L* a* b*
GMBI1 252+22° 27.03+0.51° 26.63 = 0.65°
GMBO.5 39.94 +2.99* 12.59 + 1.02¢ 35.08 + 0.69*
GB1 18.83 +1.76° 29.98 +0.88" 14.09 + 1.85¢
GBO0.5 24 4 2.44° 24.08 +1.02° 6.13£1.3¢

All of the results are presented as mean + standard deviation of the means. Points labeled with different
subscript letters in the same group are significantly different (p<0.05). G: gummy candy, B: Betanin, M:

Maltodextrin.
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Fig 6 Sensory analyses of gummy candies. All of
the results are presented as mean =+ standard
deviation of the means. Points labeled with

different subscript letters in the same group are
significantly different (p<0.05).
G: gummy candy, B: Betanin, M: Maltodextrin.
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Betanin is a food additive which is confirmed it's bioactive and food safety consume. But, despite of
instability and poor bioavailability, the potential applications of betanin in food, pharmaceuticals and
cosmetics is very limited. Therefore, in this research, the encapsulation of betanin was used to
increase the stability so that the two concentration of 0.5 and 1 % w/w of free or encapsulated betanin
with maltodextrin were used in gummy candy. The stability and antiradical capacity investigation of
betanin showed that betanin content and antiradical capacity in gummy candy containing encapsulated
betanin is more significantly than gummy candy containing free betanin, (p<0.05). The difference
between water activity of the samples containing free and encapsulated betanin was significant
(p<0.05) and the encapsulation of betanin caused to decrease of water activity of gummy candy. The
color parameters investigation of gummy candy samples showed that the encapsulation of betanin
leads to increase the lightness (L*), yellowness (b*) and decrease of the redness (a*) of gummy candy
samples. Finally, the obtained results of sensory evaluation of samples showed that the in spite of low
sensory acceptability of gummy candy containing 1 gram betanin, the encapsulated betanin caused to
improve the sensory characterization of gummy candy and the highest points of overall acceptance
were applied to samples containing 1 gram encapsulated betanin.

Keywords: Betanin, Encapsulation, Gummy candy, Red beet, Stability

*Corresponding Author E-Mail Address: l.roufegari@iaut.ac.ir

YA»



