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Study on photoisomerization and thermal stability of lycopene
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(College of Food Engineering, Harbin University of Commerce, Harbin 150076, China)

ABSTRACT: Objective To optimize the technological conditions of photoisomerization of all-trans lycopene and
study its stability. Methods The method of light synergistic photosensitizer was used to isomerize all-trans
lycopene. Taking cis-proportion as an index, the optimal conditions were selected by response surface experiment.
Results The results of response surface optimization experiment showed that the mass concentration of lycopene
was 0.16 mg/mL, the mass concentration of fluorescein was 0.14 mg/mL, and the time was 56 min. Under this
condition, the highest proportion of lycopene was 33.71%. The structure of lycopene was determined by high
performance liquid chromatography). Five kinds of lycopene isomers were obtained, including (5,9)-cis-lycopenes,
13-cis-lycopenes, lycopene isomer 1, lycopene isomer 2 and all-trans lycopene. The results of qualitative experiments
showed that different isomers of lycopene could be degraded at different temperatures. The changes of lycopene
isomers were the most significant at 37°C and the slowest at 4°C. In addition, all-frans lycopene showed the highest
stability among several major lycopene isomers, followed by (5,9)-cis-lycopenes, while (13)-cis-lycopenes had the
lowest stability. Conclusion In this study, the cis proportion of lycopene is improved by photoisomerization, and its
thermal stability is studied to provide a theoretical basis for the development of lycopene series products.
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Fig.1 Molecular structure of major lycopene isomers!!
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Fig.2 Effects of solvent species on the cis-type proportion of lycopene
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35| —— M 1 0(0.15) 0(0.10) 0 (60) 32.19
2 = RAHE | 2 0 0 0 32,01
20l b 3 0 1(0.20) 1 (90) 27.55
- | P 4 0 0 0 32.02
S S 5 0 1 -1 (30) 29.17
725t i 6 ~1(0.10) 0 1 26.77
i ] 75@ 7 0 0 0 32.15
= 8 1(0.20) 0 -1 28.71
20 ¢ 9 1 1 0 30.03
R \ 170 10 0 -1 (0.05) 1 25.17
151 11 -1 -1 0 26.83
. ‘ . . . P 12 1 -1 0 27.35
0 20 40 60 80 100 120 13 -1 1 0 28.51
B GBS} (] /min 14 -1 0 -1 27.59
15 0 -1 -1 26.19
6 RS A e A 2D Z I & EE 5 e 16 1 0 2739
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Table 3 Regression equation coefficients and significance tests
7 23R S5 A 2% F P Pk
[ ] Y A 7Y 89.50 9 9.94 371.64 <0.0001 Hokk
A 2.01 1 2.01 75.02 <0.0001 ok ok
B 11.81 1 11.81 44135 <0.0001 ok
C 2.96 1 2.96 110.76 <0.0001 ok
AB 0.26 1 0.26 9.76 0.0168 *
AC 0.06 1 0.06 2.34 0.1703
BC 0.11 1 0.11 4.13 0.0816
A? 11.33 1 11.33 423.47 <0.0001 ok
B 27.73 1 27.73 1036.49 <0.0001 ok ok
c 33.02 1 33.02 1234.09 <0.0001 ok
hk2E 0.19 7 0.03
PR 0.14 3 0.05 3.51 0.1281
aliiR 0.05 4 0.01
Hit 89.69 16

TE: * IR 2257 1.3 (P<0.05); ***3K /R 2 57t ik 3 (P<0.001)
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Table 4 Identification data for lycopene isomers
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2 FEAMLAR T 2 21.297 360 448 470 498 0.28 - - - -
3 13- T AL R 21.63 361 436 464 494 0.50 361 437 463 494 0.52°
4 (59X T E 22.761 361 440 466 496 0.20 361 440 467 496 0.20°
5 RATEMLLE 24.412 364 448 474 504 0.12 365 446 473 503 0.11°
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Fig.9 Deation kinetics of lycopene isoforms at different temperatures
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