4D07

R\-miaiiE SvUakiEERAVVEYIEVEREED
in vitro, in vivo TOHHT
BFEL, CREEER, CHURR M
OftEEH", Phiranuphon Meksiarun', JbiEEEE", Lellel Zhang“, BT,
TR EE, R

Investigation of lycopene aggregation in vitro and in vivo using UV-VIS and
Raman spectroscopies

oMika Ishigaki®, Phyranuphon Meksiarun!, Yautaka Kitahama®, Leilei Zhang?, Hideki
Hashimoto?, Takuma Genkawa?®, Yukihiro Ozaki*
1 School of science and technology, Kwansei Gakuin University, Japan
2 College of Life Sciences, China Jiliang University, China
3 Faculty of Life and Environmental Sciences, University of Tsukuba, Japan

[Abstract] The present study investigated the structure of lycopene aggregates both in vitro
and in vivo using ultraviolet-visible (UV-VIS) and Raman spectroscopies. The electronic
absorption bands of the J- and H-aggregates in vitro shift to lower and higher energies,
respectively, compared to that of the lycopene monomer. Along with these results, the
frequencies of the vi Raman bands were shifted to lower and higher frequencies, respectively.
By plotting the frequencies of the vi Raman band against the So—S; transition energy, a linear
relationship between the data set with different aggregation conformations can be obtained.
Appling this knowledge to an in vivo measurement of a tomato fruit sample, the relationship
between the aggregation conformation of lycopene and the spectral patterns observed in the
UV-VIS as well as Raman spectra in different parts of tomato fruits were discussed in detail.
Raman imaging indicated that lycopene with different aggregate conformations was
distributed inhomogeneously. In this manner, the presence of lycopene distributions with
different aggregate conformations was unveiled in vivo.
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Fig.1 (A) UV-VIS spectra of lycopene acetone/water solutions. (B) The 2" derivative Raman spectra of
lycopene in vitro using 532 nm excitation. (C) The plot of the frequency of the v Raman band (cmt) at 532
nm excitation versus the So—S; transition energy (cm™) of lycopene in vitro and in vivo.
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