FIER AP EERACEE, 26 28 &, 1-11 =—3, 2026 4F
Mem. Fac. Sci. Ehime Univ., Vol. 28, p. 1-11, 2026

REIDHIKRICED Y FRFRBEDIFU S
16 B ET 4

Ve 1 « INEREE 2

DR R B

2B Rt A T
MNE = DI

L He A RRD L A —

Tracing study on the cuticles of tomatoes during their
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Abstract

The cuticles of plants play a role of barriers against water, oxygen and light. In this
study, the cuticles of tomatoes are traced along their ripening by means of several
vibrational spectroscopies such as ATR (attenuated transmittance reflection), microscopic
IR (infrared) and VCD (vibrational circular dichroism). The compositions of main
components such as water, lipid, sugar and phenolic compounds were analyzed at each
step of ripening. In particular, the chiral nature of water molecules was investigated from
VCD spectra. It was suggested that water molecules acquired molecular chirality due to

binding with sugars and other chiral substances at particular steps.

Keywords: ATR, microscopic IR, vibrational circular dichroism, tomato
cuticle, chiral induction of water molecule
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Fig. 1. Schematic drawing of the structure of a cuticle
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Fig. 2. Photograph of tomato cuticle samples. The steps of ripening are indicated by G (green),
Y (yellow), O (orange) and R (red), successively.
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Fig. 3. ATR spectra for G (a), Y (b), O (c) and R (d) cuticle samples, respectively. (¢) shows all
samples plotted with an offset.

Table.1 Assignment of IR peaks

vibrational peak /cm’! assignment

1730 C=0 ester

1627 C=C phenolic acid

1551 C-C aromatic

1514 C-C aromatic conjugated with C=C

FE(G)TIE 1740 emM ITH—E— 7 BB LD, P DLEYICRDHE AT, 1730 ecm’!
HEICESE O E— 7 BZET-ICBNTZ, 6O —27 X AT /L (ester) @ C-O fififfi#R
BB IND, LER-ST, ZOEBETHOLIIC= AT URERR I D &fsim LT,
1730-1687 cm™ 1371 cutin (7 F>) C-O---HIEBENZIRBE SN D, FFlZ, HY)IZBWT
X2 0DIUNBEETH T, ZNBITKSFEDHEERORRTH D LR LT, T
bbb, EEEN C-0 L DOFHVIKERAOBEIER, REE RN HEERZ#R LT
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Fig. 4. Microscopic IR spectra for G (a), Y (b), O (c) and R (d) cuticles samples, respectively.
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Fig. 5. Microscopic IR images for G (a), Y (b), O (c) and R (d) cuticle samples, respectively.
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Fig. 7. (a) Microscopic VCD (upper) and IR (lower) spectra for G cuticle sample at two
different domains. A circle indicates the related H>O vibration. (b) Comparison of microscopic
VCD (upper) and IR (lower) spectra of G (green line) and Y (yellow line) cuticle samples,
respectively.
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Fig. 8. FT-IR (lower) and VCD (upper) spectra for G (a), Y (b), O (c) and R (d) cuticle samples,
respectively.
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