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1. Food and Drug Administration
2. Bioavailability
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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 Betanln-M
syrup Powder pov
GMB1 33 31.5 8 3 0.1 -
GMBO0.5 33 31.5 8 3 0.1 - C
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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Fig 2 photograph images of Gummy candies.
GMBI: 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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3. Antioxidant capacity
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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 S 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.

Ny P
Sbaase Sy glamll LT 5 Lol @B Y ds
Ui Jsbaa LF (S5 bl ase 0l 1 ey
(oS 55 PSR do B (S20) fhoo o 5 02 U5,
il 535 Olsee 5 Rl Sl ol Sl ) Sl
3 S Jurel lawisas LF il Olye J2alS sl o
oS s GMBO.5 wsas 53 L* Ol op 22 &5 555k
A% Sy bl polie ad edalis GBI s 5 53 0 5
a3l 5 303 SO, Dolae ote ppalie 5 o3 g 3 5doels
AL el o O Sl s il e SO ol
Ol 5 Slisss &5 ol Ol fauly sladised 5> SO
sandly bl sy m oo sme 0 el eslinal il
Ly 5 0 5eS s GBL wge 4 by @™ Oljs 0 20y
b* S, bl e slie st e GMBO.5 <40 o
Aol Q_J Ky Jslas Of e ol 5 5,5 K Jslee

yva

DSt 5T S 5 s owly oS b O 51 ol sl
Gl ol Ho e Al Janly 05 Yse b
b s ol okl Ol (s Sl Jool il (oS
LY 0) 0,es 5 Hani il o (5 )ha 0l ke
oo oV oslas gl fael (Sl Ol s
Sl a glaia A S Oley e Jsb s Ly
O ol 4 o 0393580 o5las Ol Rl381 L a5 Lkew
ol Ol csd8 L Jy asl a5l 50 DPPH S ylssL
IVE] b S2alS olsgme ook 4 (SAsla3L Olps
St g el S iash s 5 OLKes 5 Pitalua
oy dsb o 1) e B sk olas bl slad S5 S
533l 3 3 se il ol glacdlad s (g5l
[EEPRCIP V- IRRAN-) A RRRVAR b & SRR VAR R RO RP PCIN|PF
Iob 3 St T el oKy iVl chale s gl

DY L5 S5 oalins 55, 80 (5 13K ke

g
1
g
]
v 1 ) 1
a 1 ! ¢ —a-GMBOS
- | d 681
[
i3
§ 6805
a2

10

0 . , ; )

0 1 2 3 4
storage time (week)

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*
GMB1 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 + (.88 14.09 + 1.85¢
GB0.5 24 +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.
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