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Photostability and degradation kinetics of amylose-lycopene complexes
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Abstract; To evaluate the photostability and degradation kinetics of amylose-lycopene complexes ( ALCs) ,
the lycopene content, retention rate and antioxidant activity were investigated under UV, natural light and
darkness, respectively. The study found that the complexation index of the ALCs was 15.53%+1.01% and
its encapsulation efficiency was 83.97% 0. 16%. Lycopene content and antioxidant activity in ALCs were
highest in darkness and degraded most slowly. Meanwhile, the retention rate of lycopene in ALCs reached
87.49% +0. 06% and the clearance rate of DPPH by ALCs was 34. 65%+0. 05% , which were significantly
higher than those of 84.31% +0. 42% and 20. 86% +0. 31% in lycopene standards (lycopene) , respectively
(P<0.01). Furthermore, the degradation behavior of lycopene in ALCs accorded with second-order reac-
tion kinetics. The lifetimes of ALCs with T, and 7,,,, were 99. 41 hours and 15. 00 hours, which were
significantly longer than those of lycopene of 69.55 hours and 10.54 hours, respectively. The results
showed that ALCs was effective in enhancing lycopene stability and maintaining the lycopene content and
antioxidant activity.
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Fig.1 Change in lycopene retention of ALCs under different light treatment conditions
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T, HROEXT ALCs BT R AL 3% Pk 5 ROk,
HEEWER 5 F/MAEEZ GG, 68 3R 75 H 4t
A YE W FIAL G Y ALCs W] A RO R
AR M X P RE 5 AR B R B A R R
MO RREAR, SEERE Y EAFMHAR
YK o O Y ST AR TE M S L AT R Y A
5 Cefali 281 FU A 43 BT AS TH) 5 il 2 04 L 4R
P3G P, & BEAS [ & B 3 i ) 7 0 2 3R B A
o, HBU AR Ty bk oY HLR B R E R 2
VEH 4> F P R 4 A B R IR B IR E A5
TET AN A Hh I3 (AL BE 375 550 b B8 i e 4E ) AR
FTF, Hoor 1 0 & A B G IR 45 4 e 5%
TE WL T 8% 7K P ) 22 T 0858 25 s 45 0 X I
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Table 1 Change in the lycopene content of ALCs and lycopene standards under different
light treatment conditions pg/mL
HF I /h 2500 FAR i

ALCs lycopene ALCs lycopene ALCs lycopene
0 14.38+0. 00 14.38+0. 00 14.38+0. 00 14.38+0. 00 14.38+0. 00 14.38+0. 00
2 12.57+0.23 12.33+0.23 12.80+0. 34 12.61+0. 34 13.24+0. 14 12.96+0. 14
4 12.22+0. 06 11.97+0. 06 12.53+0. 12 12.31+0. 12 13.10+0. 12 12.86+0. 12
6 11.52+0. 21 11.38+0. 21 12.25+0. 09 11.87+0.09 13.06+0. 09 12.76+0. 09
8 11.39+0. 07 10. 46+0. 07 12.15+0. 23 11.59+0. 23 12.92+0.13 12.70+0. 13
10 10.79+0. 15 8.99+0. 35 11.70+0. 13 11.15+0. 13 12.58+0.13 12.12+0. 13
12 10.40+0. 13 8.11+0. 45 11.33+0. 17 9.63+0. 21 12.35+0. 11 11.75+0. 21
24 8.80+0. 12 5.26+0. 35 10. 56+0. 03 8.32+0.03 11.17+0. 13 10.52+0. 03
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FEERAMG A SRIE TN G A5 1R T 1 B i 3l g 23U
HHREM R <R <R, B S1EA R 3N
K AP A RN 8N T R R i R 5

i

HE i (6 B2 ) 78 58 Al 25 1F 8 1 B A 3 g 24U
B, R TIF A R KN 0.986 5, £ 6 —%
SN B 7 A AR [ fifp o R 5 i 41 3R 1 ) B vk
B — R 7 ROE B, 5 Lee 551 19 0F 58 45 1 —
B 0 B TE B RO AR 5 1F T B B A 3 ) 2
WA, RS N F= WA R K TG R
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Fig. 3 Fitting diagram of degradation kinetics of ALCs under different light treatment conditions
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(5.02 h) JBEE(10.54 h)  EAMNECEM T BT R
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K1, T, 450KV, FL LS MR
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FUT,, o J 2 BT AR A 72 v 5 2 A 1 AS %
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Table 2 Fitting parameters of degradation kinetics

of ALCs and lycopene standard under different

light treatment conditions
FE i 44 FR H A& Jr k/(pg-mLfl-hil) Ty,,/h Ty/19/h A&
ELISin y=0.001 7x+0. 004 9 0.001 7 40.93 6.20 —t3
ALCs EEAP/0 y=0.000 9x+0. 005 3 0.000 9 77.32 11.71 —%
G y=0.000 7x+0. 002 4 0. 000 7 99. 41 15. 00 =
2500 y=0.041 6x+0.023 7 0.041 6 16. 66 2.53 —
lycopene ER:3a y=0.002 1x+0. 002 8 0.002 1 33. 14 5.02 =t/ 3
i ¥=0.001 0x+0. 003 1 0.001 0 69. 55 10. 54 -t/
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