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Effects of Water Activity and Light on the Oxidation of Carrot Carotenoids
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Abstract

The effects of water activity and light on the oxidation of carotenoid were studied using both the
model systems of carrot lipids and freeze dried carrot. Autoxidation of crude lipids from the freeze
dried carrot and the stability of carotenoids in controlled systems varing water activities and/or lights
were examined. The degree of autoxidation of crude lipid stored at 30C for 16 days was significant(p<
0.05) and 71.8% destruction of carotenoid in the crude lipids were observed. When the powdered
solid models of freeze dried carrot were stored at 30C for 35 days under various water activities
and the presence of light, the maximum stability of carotenoid was found at a, 0.42 and the damaging
effect of lights on the stability of carotenoid was significant (p<0.05). The absoprtion spectra of carote-
noids changed according to the degree of oxidation, but shifts of the maximum wavelength was not

observed.
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Table 1. Oxidation stability of carotenoids in crude li-
pid of the freeze-dried carrot reacted at 30°C for 16

days* (Absorbance at 450 nm)
Storage period (days) Carotenoids fraction
0 0.886+ 0.006* (100)**
4 0.798+ 0.001" (90.1)
3 0.475% 0.001° (53.6)
12 0.348+ 0.001¢ (39.3)
16 0.250+ 0.001° (28.2)

*Different letters in the same column are significantly
different at the level of 5% (p<0.05)

**Values in parentheses represent the percentile amount
of carotenoid retention
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Fig. 1. Change in the absorption spectra of carotenoid
in the crude lipid of freeze-dried carrot stored at 30°C
for 0 and 8 days
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Fig. 2. Effects of water activities on the stability of
carotenoids in freeze dried carrot stored at 30°C for
35 days
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*The initial amount of freeze dried carrot carotenoids
was 73.3 mg per 100g powder
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Fig. 3. Changes in absorption spectra of freeze-dried
cattotcarotenoid at various water activities stored at 30
°C for 35 days
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Fig. 4. Effects of lights on the stability of carotenoid
in the freeze-dried carrot stored at 30°C for 35
days

The water activity of the model system was controlled
to be 0.23 with sat. CH; COOK solution(I} and 0.57 with
sat. NaBr solution(l).

@—@; dark, O—0O; light

Table 2. Effects of lights on the carotenoids retention
in the freeze dried carrot powder stored at 30°C for
35 days*

S iod(days) a, 0.23 ay 057
Storage period(days
ge P Y dark  light dark light
0 100™** - - -
7 933 878> 922¢ 85.1°
14 829* 787 816* 76.0°
21 7250 683" 69.7° 659"
28 62.3* 589" 599° 56.7°
35 543 484° 498 45.7°

*Different letters on the same water activity and row are
significantly different at the level of 5% (p<0.05)
**Values represent the percentile amount of carotenoid
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