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Abstract. The effect of light, heat, acids, oxidant and reducing agent on the stability of carotenoids
from Rhodotorula were studied, The results showed that the carotenoids from Rhodotorula are
sensitive to heat, light, acid and oxidant . The absorbance at 475nm of carotenoids was weakened
with the raise of temperature. Carotenoids was unstable under light especially outdoor sunlight.
Carotenoids were also unstable under ultraviolet and indoor scattering. The absorbance at 475nm of
carotenoids is almost no change in light-free condition. It has been found that the carotenoids from
Rhodotorula were unstable under acidic condition. Oxidant (hydrogen peroxide) can also oxidized
the carotenoids from Rhodotorula. However, Reducing agent (Vc) has protective effect on the
carotenoids from Rhodotorula.
Introduction
Carotenoids are an important group of natural pigments with specific applications as colourants,
feed supplements, nutraceuticals, medicine, cosmetic and biotechnological purposes [1]. They are
precursors of vitamin A and are thus used for modifying the color of fats, oils, cheese and drinks [2].
Carotenoids are roughly classified into two groups. One is the hydrocarbon carotenes such as βcarotene, torulene, and the other is the oxygenated xanthophylls such as torularhodin and astaxanthin
[3]. Astaxanthin has several essential biological functions including protection against UV light
effects; immune response; pigmentation; communication; reproductive behavior and improved
reproduction [4]. The major market for astaxanthin is as a pigmentation source in aquaculture,
primarily in salmon and trout [5]. β-Carotene is an orange-yellow pigment of carotenoid family. It
has been demonstrated that β-Carotene has anticancer and antioxidant properties [6]. Carotenoids can
also serve as light quenchers and play an important role in photo protection [7]. The fruits can
display different colour phenotypes, from orange to orange-red, depending on the
lycopene/betacarotene ratio [8]. Carotenoids are significant industrially pigments which can be
produced by many bacteria, fungi, and plants. It biosynthesis in yeasts is involved in stress response
mechanisms. Thus, the controlled physiological and nutrition stress can be used for enhanced
pigment production [9]. In this experiment, the effect of light, heat, acids, oxidant and reducing agent
on the stability of carotenoids were studied to understand the physical and chemical properties of
carotenoids from Rhodotorula [10].
Materials and Methods
The Extraction of Carotenoids. To take 500ml fermentation liquor, after centrifugation the
supernatant was discarded, the wet cells were blanched into 3mol/l HCl solution at 28℃, and boiled
in water for 4 - 5min and rapid cooled, and then centrifuged at 8,000 rpm for 15 min. The
supernatant was discarded and then acetone was added into the broken cells. The broken cells were
washed 2 times by distilled water. Thereafter, extraction of carotenoids was carried out under the
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condition of 100 rpm for 15min at 28℃. The supernatant was obtained by centrifugation (8,000 rpm,
15min)
The Effect of Temperature on the Stability of Rhodotorula Pigment. In the condition of PH
6.0, the tube was wrapped with black paper that make it in the light-free condition. The extraction
of carotenoids from Rhodotorula was incubated at 20 ℃30 ℃, 40 ℃, 50 ℃, 60 ℃ respectively.
The absorbance at 475nm was determined periodically to analyze the effects of temperature on the
stability of the Rhodotorula pigment.
The Effect of Light on the Stability of Rhodotorula Pigment. Pigment extraction of
Rhodotorula was placed under the condition of light-free, indoor scattering light, outdoor sunlight
and ultraviolet light respectively at 30 ℃and PH 6.0. The absorbance at 475nm was determined
periodically to analyze the effects of light on the stability of the Rhodotorula pigment.
The Effect of Acid on the Stability of Rhodotorula Pigment. Pigment extraction of
Rhodotorula was placed at 30 ℃ under the condition of light-free with different concentration of
acetic acid. The absorbance at 475nm was determined periodically to analyze the effects of acid on
the stability of the Rhodotorula pigment.
The Effect of Oxidants on the Stability of Rhodotorula Pigment. Pigment extraction of
Rhodotorula was placed at 30 ℃ under the condition of light-free and different concentration of
hydrogen peroxide. The absorbance at 475 nm was determined periodically to analyze the effects of
oxidants on the stability of the Rhodotorula pigment.
The Effect of Reducing Agents on the Stability of Rhodotorula Pigment. Pigment extraction
of Rhodotorula was placed at 30 ℃ under the condition of light-free and different concentration of
Vc. The absorbance at 475nm was determined periodically to analyze the effects of reducing agents
on the stability of the Rhodotorula pigment.
Results
Effect of Temperature on Carotenoids Stability. As shown in Fig. 1，when the temperature was
lower than 40 ℃，the absorbance at 475nm of the Rhodotorula pigment was almost no change
during 3h incubation. This indicated that the Rhodotorula pigment was stable at temperature no
more than 40 ℃. When the temperature is 50 ℃ and 60 ℃, the absorbance at 475nm of the
Rhodotorula pigment was decreased during 3h incubation. Therefore, when the temperature rises to
above 40 ℃, it will affect the stability of the Rhodotorula pigment.

Figure 1. The effect of tempera ture
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Effect of Light on Carotenoids Stability.

Figure 2. Effect of ultraviolet light

Figure 3. Effect of different absorbance
As shown in Fig. 2 and Fig. 3，the Rhodotorula pigment is unstable to UV light and outdoor
light.Light is a significant factor that can decrease the stability of Rhodotorula pigment; especially
for Outdoor light. The absorbance values of Rhodotorula pigment was decreased substantially with
the increase of exposure time under Outdoor lingt. The absorbance values of Rhodotorula pigment
was decreased to zero in a very short time, The UV, indoor light and Keep in dark also have an
impact on the stability of rhodotorula pigment.
Effect of Acid on Carotenoids Stability
Fig. 4 showed the effect of acid on carotenoids stability
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Figure 4. Effect of acid(acetic acid)
Acid have a certain impact on the stability of the carotenoids. As shown in Fig. 4. After the
addition of acetic acid, a larger decrease in absorbance of Rhodotorula pigment within 10 hours has
been found. However, different concentrations of acetic acid had no significant effect on the results
in this experiment.
692

Absorbance/A

Effect of Oxidants on Carotenoids Stability. Fig. 5 showed the effect of oxidants on the
stability of carotenoids from Rhodotorula
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Figure5. effect of oxidant (H2O2)

Oxidant is a greater impact factor on the stability of rhodotorula pigment. After adding an
oxidizing agent, The absorbance values of Rhodotorula pigment was decreased rapidly
Effect of Reducing Agents on Carotenoids Stability. Fig. 6: showed the effect of reducing
agents on the stability of carotenoids from Rhodotorula
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As shown in Fig. 6, reducing agents has a good protective effect on rhodotorula pigment. After
adding reducing agent, the absorbance values of Rhodotorula Time/h
pigment did not change significantly
with the increase of storage time.
Figure6.effect of reducing agent(Vc)
Conclusion
The rhodotorula carotenoids is unstable to temperature.. it is sensitive and very unstable on outdoor
light especially sunlight. Also, the rhodotorula carotenoids is acid unstable. Oxidant (hydrogen
peroxide) can oxidize the carotenoids from Rhodotorula. However, Reducing agent (Vc) has
protective effect on the carotenoids from Rhodotorula.
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