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Stability of Astaxanthin from Xanthophyllomyces dendrorhous
during Storage

XU Xue-ming'?, CHEN Xiao-ming®, JIN Zheng-yu'
(1. School of Food Science and Technology, Southern Yangtze University, Wuxi 214036, China; 2. Key Laborato-
ry of Natural Ministry of Education on Food Science and Safety, Wuxi 214036, China; 3. Department of Food Sci-
ence and Technology, Huaiyin Institute of Technology, Huaiyin 223001, China)

Abstract ; Stability studies were conducted on astaxanthin (carotenoids) of the broken yeast with
alkali process. The degradation kinetics of pigment could be described by two first order
equations with two different rate constants. The initial first order reaction was faster, which
corresponded to the rapid degradation of carotenoids in destroyed lipid globules. The second first
order reaction was much lower, which was corresponding to slow loss of carotenoids in intact
lipid globules. Comparing with the results and rate constants under different storage conditions,
it was indicated that moisture (<12%) and metal ions had less negative effect on degradation of
pigment, but lower storage temperature, baffling light and oxygen, adding some antioxidants
would be very useful to reduce the rate of loss of pigment in broken yeast.
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Effect of temperature on stability of carotenoids from yeast during storage
/ /d
C 0 7 14 21 28 35 42 49 56
5 0. 295 0. 281 0.275 0. 253 0. 247 0. 247 0. 245 0.243 0.241
15 0.295 0.243 0.211 0. 204 0.203 0.181 0.178 0.176 0.164
25 0.295 0.232 0. 207 0.189 0.184 0.165 0.158 0.157 0.151
35 0. 295 0.226 0.181 0.164 0. 156 0.144 0.136 0.139 0.134
45 0. 295 0. 247 0.171 0. 149 0.137 0.129 0.122 0.120 0.101
2
Tab. 2 Kinetic equations of degradation of carotenoids from yeast at different temperature
t./ t L)z
/C d /d InA=-ki+InA, R? k/d /d ti2/d /%
5 28 t<t. Y=—0.006 6X—1. 0.966 0 0.006 6 105 81.7
t>t. Y=—0.000 9X—1. 0.940 6 0.000 9 770
15 14 1<<t. Y=—0.023 9X—1. 0.9918 0.0239 29 55.6
1>1. Y=—0.006 0X—1. 0.943 2  0.006 0 116
25 14 t<t. Y=—0.025 3X—1. 0.9594 0.0253 27 51.2
1>>1. Y=—0.007 5X—1. 0.9389 0.007 5 92
35 15 t<t. Y=—0.034 9X—1. 0.997 6 0.0349 20 35 45.4
t>t. Y=—0.007 0X—1. 0.903 5 0.007 0 99
45 16 1<<t. Y=—0.039 2X—1. 0.960 3 0.039 2 18 21 34.2
t>>t. Y=—0.010 8X—1. 0.9500 0.0108 64




32 25
2 O] o
ks
kl ’ ’ o
;® 3 A*l‘ ’
’ ’ n
R ki , k , lg (-dCcar/
, dt)—IlgCcar ( R*)
o , 28 d 40 d,
(P<C0.05),
) k o
ln(kz/kl)ziEa/R(l/Tlil/ .
Ty)( ,R 8.314 J/mol « K, T ,
s 273.15+tK) °
3 ( )
Tab. 3 Kinetic equations of degradation of carotenoids from yeast at different temperature by differential calculus
A—1t lg(—dCcar/dt) —IgCcar .
//‘C Rz R2 n R
5 A=2E—05¢"—0.002 3¢+0.295 8 0.97 Y=5.847 5X+0.534 9 0.93 5. 85 3.43
15 A=5E—05t*—0.004 5¢+0. 281 3 0.94 Y=2.737 2X—0.804 2 0.95 2.74 0.16
25 A=6E—05t*—0. 005 4z+0. 280 9 0.96 Y=2.069 0X—1.1030 0.96 2.07 0.08
35 A=8E—05 ¢ —0.007 0¢t+0.279 8 0.96 Y=1.636 2X—1.2200 0.96 1. 64 0.06
45 A=9E—05 t2—0. 007 8¢+0. 287 3 0.96 Y=1.484 4X—1.2758 0.96 1.48 0.05
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Tab. 4 Kinetic equations of degradation of carotenoids from yeast under different oxygen concentration
t./ te L2
d /% /d InA=-ki+1nA, R? k/d /d /%
14 68. 1 1<<t. Y=—0.0253X—1.2418 0.959 4 0.025 3 27 51.2
1>t Y=—0.007 5X—1.499 3 0.938 9 0.007 5 92
27 69. 8 t<t. Y=—0.012 3X—1.250 9 0.956 3 0.012 3 56 67.1
1>, Y=—0.001 4X—1.538 3 0.926 4 0.001 4 495
13 63.2 1<<t. Y=—0.027 8X—1.258 4 0.899 1 0.027 8 25 48. 8
1>1. Y=—0.008 1X—1.514 6 0.956 7 0.008 1 86
2.4 0 5. 6
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Tab. 5 Kinetic equations of degradation of carotenoids from yeast with different moisture content

t/ L the
/% d /% /d InA= —ks+1nA, R? k/d /d /%
5 14 68. 4 <<t. Y=—0.0253X—1.2418 0.959 4 0.025 3 27 51.2
1>t Y=—0.007 5X—1.499 3 0.938 9 0.007 5 92
8 22 60. 7 t<t. Y=—0.022 0X—1.236 6 0.993 0 0.022 0 35 49. 2
t>1, Y=—0.006 6X—1.577 5 0.945 9 0.006 6 105
12 14 64.5 t<t. Y=—0.028 8X—1.237 6 0.979 6 0.028 8 24 45. 8
1>, Y=—0.008 7X—1.536 5 0.950 5 0.008 7 77
6
Tab. 6 Effect of different metal ions on kinetic equations of degradation of carotenoids from yeast
t./ ot Lz
d /% /d InA=—kt+1nA, R’ k/d /d /%
14 68. 4 1<t. Y=—0.025 3X—1.241 8 0.959 4 0.025 3 27 51.2
1>1. Y=—0.007 5X—1.499 3 0.938 9 0.007 5 92
FeSO, 15 64.5 1<t, Y=—0.026 7X—1.248 8 0.936 9 0.026 7 26 50. 8
1>1. Y=—0.006 8X—1.577 8 0.862 1 0.006 8 102
ZnS0O, 14 67.1 t<t. Y=—0.028 5X—1.225 3 0.99 80 0.028 5 24 50.5
[ Y=—0.007 6X—1.509 2 0.959 1 0.007 3 95
CuSO0O; 14 65.7 1<<t. Y=—0.027 1X—1.2450 0.953 8 0.027 1 26 50. 8
1>t Y=—0.006 8X—1.537 1 0.946 7 0.006 8 102
MnSO, 14 67.0 1<<t. Y=—0.026 3X—1.2381 0.974 1 0.026 3 26 52.2
1>, Y=—0.007 1X—1.5237 0.919 6 0.007 1 98
CaCl, 14 69. 8 1<t Y=—0.023 9X—1.250 8 0.912 1 0.023 9 29 50. 2
1>1. Y=—0.007 0X—1.489 6 0.879 2 0.007 0 99
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Tab. 7 Effect of antioxidants on kinetic equations of degradation of carotenoids from yeast
t./ t. ti/z
d /% /d InA=—kt+1nA, R? k/d /d /%
14 68. 4 1<<t. Y=—0.0253X—1.241 8 0.959 4 0.025 3 27 51.2
1>1. Y=—0.007 5X—1.499 3 0.938 9 0.007 5 92
BHA 7 90. 0 t<t. Y=—0.016 1X—1.234 4 1. 000 O 0.016 1 43 80. 1
1>1. Y=-—0.001 9X—1.3330 0.923 2 0.001 9 365
BHT 28 65.8 1<<t. Y=—0.0153X—1.222 2 0.986 2 0.015 3 45 57.8
1>t Y=—0.004 8X—1.523 5 0.937 0 0.004 8 144
EQ 15 66.7 1<<t. Y=-—0.026 8X—1.244 6 0.991 3 0.026 8 26 52.9
1>1. Y=—0.006 2X—1.554 6 0.923 3 0.006 2 112
TBHA 33 60. 8 1<t. Y=—0.0157X—1.2505 0.964 5 0.015 7 44 56.9
1>1. Y=-—0.003 6X—1.641 5 0.807 9 0.003 6 193
PG 14 64. 3 1<<t. Y=—0.0358X—1.194 0 0.938 6 0.035 8 19 50. 3
1>t Y=—0.0050X—1.639 7 0.849 9 0.005 0 139
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Tab. 8 Kinetic equations of degradation of carotenoids from yeast with different degree of disruption
./ )
/% d /% /d InA= —kt+1InA, R? k/d /d /%
80 14 68. 4 1<<t. Y=—0.0253X—1.2418 0.959 4 0.025 3 27 51.2
>t Y=—0.007 5X—1.499 3 0.938 9 0.007 5 92
50 7 78.7 1<t Y=—0.037 4X—1.220 8 1.000 0 0.037 4 19 56.9
t=>t, Y=—0.0069 X—1.4111 0.964 5 0. 006 9 100
1<t
0 0 - Y=—0.010 2X—1.229 4 0.972 4 0.010 2 68 54.9
1>,
(ki >ky)
3
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