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Table 1 Red beet extract samples

Sample name Solvent B -cyclodextrin concentration (%) Complex formation type
w Water - -
W/BCD1 Water 1 After extraction
W/BCD5 Water 5 After extraction
E Ethanol - -
E/BCD1 Ethanol 1 After extraction
E/BCD5 Ethanol 5 After extraction
WBCD1 Water 1 With extraction
WBCD5 Water 5 With extraction
EBCD1 Ethanol 1 With extraction
EBCD5 Ethanol 5 With extraction
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Fig 1 photograph images of red beet extract powders.
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2. Fourier transforms infrared
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Fig 2 Fourier transforms infrared (FT-IR) spectra
of W, WBCD1, WBCD5 and EBCD5 samples.
W: water, E: Ethanol, BCD: B -cyclodextrin.
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Fig 3 UV-Vis spectra of powder samples. W:
water, E: Ethanol, BCD: B -cyclodextrin.
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Fig 4 Betanin content of powder samples. Data are

expressed as mean + standard deviation (n=3) and

different letters show significant difference at the

5% level in Duncan’s test (p < 0.05). W: water, E:
Ethanol, BCD: B -cyclodextrin.
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Fig 6 DPPH radical scavenging activity of powder
samples. Data are expressed as mean + standard
deviation (n=3) and different letters show
significant difference at the 5% level in Duncan’s
test (p < 0.05). W: water, E: Ethanol, BCD: §3 -
cyclodextrin.
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Data are expressed as mean + standard deviation
(n=3) and different letters show significant
difference at the 5% level in Duncan’s test
(p < 0.05). W: water, E: Ethanol, BCD: §3 -
cyclodextrin.
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Table 2 Color parameters of powder samples.

Color parameters

Powder samples L a b

w 22.14 + 1.68° 21.63 +1.35° 1.20 £ 0.27
W/BCD1 2219+ 1.71° 23.15 +0.88% 0.61 +0.09f
W/BCD5 31.23+1.31° 24.48 + 1.01° 2.16 + 0.20°
E 27.17 + 1.50¢ 17.46 + 1.43° 5.25 + 0.36"
E/BCD1 35.61 + 1.20° 13.70 + 1.02f 8.35+0.70°
E/BCD5 42.63 + 0.98° 17.37 + 1.55° 12.55 + 0.73?

WBCD1 21.66 + 1.69° 27.19+1.81° 46 +0.05°
WBCD5 23.63 + 0.98° 29.60 + 1.25% 2.46 +0.43°
EBCD1 32.04 +1.42° 16.61 + 1.16° 6.27 + 0.45°
EBCD5 28.78 + 1.22¢ 22.38 +1.72% 7.83+0.98°

Data are expressed as mean + standard deviation (n=3) and different letters show significant difference at the
5% level in Duncan’s test (p < 0.05). W: water, E: Ethanol, BCD: B -cyclodextrin.
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Red beet has nutritional and health benefits due to presence of bioactive components such as phenolic
and betalain compounds. Thus, the improving of extraction efficiency and stability of red beet
compounds has gained the attention of researchers. In this study, f-CD-enhanced ultrasound assisted
extraction was used for extraction of red beet extract and the lyophilized extracts were characterized
with FTIR and UV-Vis spectrophotometry analyses. The extracted samples with aqueous 5 % B-CD
solutions revealed highest content of betanin (2.24 + 0.04 mg /g DW) and total phenolic compounds
(20.03 £ 1.28 mg GAE/g DW) and as well highest DPPH inhibition activity (59.87 = 4.94 %). In
conclusion, the B-CD-enhanced ultrasound assisted extraction is a suitable technique to extraction and
stabilize the red beet compounds for applications in functional food, nutraceutical, and medical fields.
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