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4. PASTING CHARACTERISTIC OF WAXY CORN STARCH GEL
CONTAINING BEETROOT EXTRACT

The research material consisted of gels made on the basis of the following raw
materials: waxy corn starch (WCS) from Cargill, Germany and freeze-dried beetroot
from LYOFOOD, Poland. In order to prepare gel samples with the addition of
freeze-dried beetroot extract, first, an aqueous extract of freeze-dried beetroot was
prepared. Based on the above-mentioned raw materials, a waxy corn starch gel and
three variants of gels containing beetroot extract were made. Starch gel without the
addition of beetroot extract (5% WCS) was a control sample. The functional additive
in the gels was an aqueous extract from freeze-dried beetroot, its share in the tests
was 5%, 10% and 15% (w/w) of the total sample weight, the remaining part was
water (Table 1).

Table 1 . Composition of gels

Ingredients [%o]

Sample Sum|%]
WCS B Water
5%WCS 5.0 0.0 95.0 100.0
5%SKW+5%B 5.0 5.0 90.0 100.0
5%SKW+10%B 5.0 10.0 85.0 100.0
5%SKW+15%B 5.0 15.0 80.0 100.0

WCS- waxy corn starch, B — beetroot extract; e.g. 5% WCS — gel containing 5% (w/w) waxy corn starch (control
sample), 5% WCS+5%B — gel with 5% (w/w) waxy corn starch and 5% (m/m) aqueous beetroot extract in the sample, etc.

The addition of beetroot extract to the waxy corn starch gel did not
significantly affect the parameters of the gelatinization process, such as: maximum
viscosity, temperature at maximum viscosity, viscosity at 95°C, and BD parameter.
The differences between the individual results of the above parameters were
insignificant. The values of the above parameters did not differ statistically
significantly (Table 2).
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Table 2. Parameters of the pasting characteristics of waxy corn starch gels and
starch gels with plant extract

TO MNmax T max N9sec BD SB TMs0°C
Sample n
p [°C] [BU] [°C] [BUJ [BUJ [BU] [BU]
5%WCS 69.5° 347.0° 752% 1485  221.5° 31.0° 156.5%
(CONTROL) L1 sk 5.7 0.1 =163 £19.1 5.7 & 19,1
69.9% 338.5° 756  158.5%  206.5° 27.0° 159.0°
0, 0
S%WCS+5%B +0.3 +61.5 +04 £92 +67.2 +1.4 +7.1
69,9 381.0° 7550 149.0°  260.0° 1352 134.5%
0 0 2
SUWCSHO%E o4 142 +£01 442 14 +49  +106
b a a a a a a
suwWCSHis%p 102 380.0 75.6° 1475 2655 95 124.0

+:0,1 +42 +0.1 2,1 3.5 .35 +4.2

Parameters marked with the same letter in the column do not differ significantly at a confidence level of o = 0,05.
Ty (°C) - temperature of the beginning of pasting; Ny, (BU) - maximum viscosity; Ty (°C) - temperaturg at maximum
viscosity; Nes.c (BU) - viscosity at 95°C; BD (BU) - breakdown; SB (BU) - setback; nse.c (BU) - viscosity after cooling to
50°C; BU - Brabender Units; WCS - waxy corn starch; B-beetroot extract

The analysis of the obtained results showed that the addition of beetroot
extract influenced the temperature at the beginning of gelatinization. It differed
statistically significantly in the case of the gel sample without the addition of extract
(69.45°C) and with 15% of beetroot extract (70.15°C). The values of the maximum
viscosity parameter ranged from 338.5 BU 1n the gel sample with 5% added extract
to 381.0 BU in the gels sample with 10% added beetroot extract. According to
research by Lewandowicz et al. (2016), the maximum viscosity of 5% waxy corn
starch gel was 627.0 BU, which is higher than the value obtained.

The setback parameter (SB) was the lowest in the case of samples
5%WCS+10%B and 5%WCS+15%B, which may indicate that the extract used in
amounts of 10 and 15% may affect the stabilization of the tested samples. The
control sample and 5% WCS+5%B had the highest gel viscosity after cooling to 50°C

(Mso°c)-
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