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Effects of Gamma Irradiation on Physicochemical Properties of Red Beet and
Stability of Betalain in the Red Beet (Beta vulgaris L.)
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Abstract

The physicochemical properties of red beets and the stability of betalain pigments irradiated at 2.5, 5, 10
and 30 kGy were evaluated. Betalain extraction yield of irradiated red beets was not significantly different
from non-irradiated red beet. The red beet irradiated at 5 kGy showed high optical density value in betacyanin
and betaxanthin. In Hunter’s color value, lightness (L), redness (a) and yellowness (b) decreased with incre-
ment of irradiation dose. All red beets showed no difference in pH. The red beets irradiated above 10 kGy
had poor textural property quality but antioxidant activity of betalain was not significantly changed by gamma
irradiation. Considering natural colorant and textural quality, the gamma irradiation above 10 kGy was an
undesirable technique for red beets.
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Table 1. Changes in optical density of betalain pigment
from red beet by gamma irradiation

EZ4 2 Betalain M4 HAA ] ml2E 9 455

Table 3. Changes in pH of betalain from red beet by gamma
irradiation

Irradiation dose Optical density

(kGy) 535 nm'’ 476 nm”
0 2.84+0.01° 2.97+0.01°
25 2.80%0.01° 2.94+0.01°
5 2.85+0.01° 2.98+0.01°
10 2.80+0.01¢ 2.93+0.01¢
30 2.78+0.00° 2.91+0.01°

SEM? 0.00 0.00

YBetacyanin’s max optical density.

?)Betaxanthin’s max optical density.

¥Standard errors of the mean (n=4).

“Means with the same letter in a column are not significantly
different (p<0.05).

Table 2. Changes in Hunter’s color value of red beet by
gamma irradiation

Irradiation 2) 3) 4) 5)
dose (kGy) L a b AE

0 23.89-+0.10° 26.06+0.33" 812+0.15* 71.59+0.11¢

25  2091+0.06° 24.80%0.36° 7.35+0.08° 73.93+0.18

5 20.25+0.12° 20.80+0.12° 7.11+0.05° 73.23%£0.13°

10 1863=0.13% 18.44+0.20° 6.64-£0.05 74.19%0.11

30 17.38+0.07° 13.37+0.26° 548+0.08° 74.29+0.07°
SEMY 0.07 0.19 0.06 0.09

I)Standard errors of the mean (n=4).
L Degree of lightness.
a Degree of redness.
B Degree of yellowness.
VUE= VAZ™+ A+ AP
“Means with the same letter in a column are not significantly
different (p<0.05).
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Irradiation dose (kGy) pH
0 6.69°%
25 6.46°
5 6.87°
10 6.72°
30 6.55°
SEMY 0.00

UStandard errors of the mean (n=4).
YMeans with the same letter are not significantly different
(p<0.05).
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Table 4. Changes in textural quality of red beet by gamma irradiation

Irradiation dose Texture

(kGy) Springiness Cohesiveness Chewiness Gumminess Hadrness
0 0.69" 0.69° 2202 A7® 3230.15° 4580.97°
25 0.69° 051° 2418.44° 2820.14 4040.27™
5 0.83° 0.64° 1930.35" 2331.96™ 3636.57%
10 0.82° 0.64° 1421 .56% 1732.37 2775.93°
30 0.84° 0.32° 747 05° 833.76" 2777.20°

SEM" 0.05 0.04 3690.72 450.44 655.48

YStandard errors of the mean (n=3).

PMeans with the same letter in a column are not significantly different (p<0.05).
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Fig. 1. Electron donating ability of betalain from red beet
(p<0.05) by gamma irradiation.

The concentration of test samples was 0.1 mg/mL (in 80% meth-
anol).
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