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Preparation and Degradation Kinetics of Lycopene Microemulsion
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ABSTRACT: The work aims to design an encapsulation technique to improve the stability of lycopene to the maximum
extent and delay the degradation rate of lycopene, thus expanding the application of lycopene. With lycopene crystal as
the target core material, the optimal formula of lycopene microemulsion was obtained by pseudo-ternary phase diagram.
The light and thermal stability of lycopene before and after encapsulation was investigated by the kinetic model of pho-
todegradation and thermal degradation. The optimal formula of lycopene microemulsion was as follows: ethyl acetate as
oil phase, Tween 60 as surfactant, anhydrous ethanol as cosurfactant, and ratio of surfactant to cosurfactant (K,,) as 2 - 1.
Under this condition, the maximum microemulsion area was 53.05%, the content of lycopene in lycopene microemulsion
was 352.90 pg/mL, the average particle size was 13.22 nm, the PDI was 0.054 8, and O/W microemulsion was obtained
which had good centrifugal stability and storage stability. After illumination for different time and treatments at different
temperature, the degradation of lycopene conformed to the first-order degradation kinetics and the degradation rate of ly-
copene in microemulsion was lower than that of lycopene crystal. The water solubility and stability of lycopene encapsu-

lated in microemulsion is improved, and the encapsulation can effectively delay the light and thermal degradation rate of
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lycopene crystal, thus protecting the lycopene.

KEY WORDS: lycopene crystal; microemulsion; pseudo-ternary phase diagram; degradation kinetics
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Tab.1 Apparent stability of lycopene
microemulsion after centrifugation
%Eﬂ AR B2 /mm PDI
(rrmin )
2000 RorJE 14.69+0.13  0.055 9£0.016
4 000 Koy 2 14.36£0.21  0.044 8+0.011
6 000 F N/ 14.73£0.42  0.046 7+0.023
8 000 K2 14.99+£0.36  0.055 7+0.027
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Fig.7 Variation of lycopene retention
rate with temperature
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Tab.2 Apparent stability of lycopene
microemulsion after heating

REE/SC AP HifE/nm PDI
50 bRl 19.35+0.11 0.042 3+0.031
60 B 45.15+2.88 0.045 6+0.025
70 B 76.93+6.34 0.055 0+0.019
80 pEALH 245.4+8.76 0.075 1£0.042
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Fig.12 Degradation of lycopene crystal and its microemulsion at different temperature
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Tab.3 Thermal degradation parameters of lycopene crystal and its microemulsion during thermal treatment

QIO
FESWEFR  t°C k! hp/h togy/h 9/°C E,/(kJ-mol™")
50~70°C 70 ~90 °C

50 0.080 65(0.9932)  8.59  28.55
T &
o 70 0.207 75(0.992 0)  3.34  11.08  67.29 1.60 1.17 31.19
HH

90 0.286 62(0.995 4)  2.42 8.03

50 0.072 85(0.9844)  9.51  31.61
&
e o 70 0.147 27(0.996 3)  4.71 15.64  71.45 1.42 1.32 28.62
AL

90 0.257 38(0.990 5) 2.63 8.95
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Fig.13 Color degradation of lycopene crystal and its microemulsion at different temperature
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Tab.4 Thermal degradation parameters for color of lycopene crystal and its microemulsion during thermal treatment

Oio
FE 5 24 1/°C k™! fi2/h togv,/h g/°C E,/(kJ-mol ")
50~70°C 70 ~90 °C
50 0.075 42(0.992 3) 9.19 30.53
LLER
ﬁﬁjﬁﬁ 70 0.122 10 (0.998 0) 5.68 18.86  90.37 1.27 1.31 2481
HH
90 0.208 98 (0.998 6) 3.32 11.02
50 0.064 02(0.984 1) 10.83 35.97
AR
%im”i % 70 0.095 81(0.990 4) 7.23 24.03  108.6 1.22 1.25 20.65
LW
90 0.149 53 (0.996 3) 4.64 15.40
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