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ABSTRACT Fourier transform - infrared spectroscopy (FT-IR) provides biochemical profiles containing
overlapping signals from a majority of the compounds that are present when whole cell extracts are analyzed.
We attempted to determine the ripeness of strawberry fruit flesh by FT-IR. Fruit ripeness was divided into four
developmental stages based on fruit skin color: ‘yellow-green’, ‘pink-green’, ‘pink’, and ‘red’ stages. Principal
component analysis of FT-IR data of inside fruit flesh extracts clustered samples of four different developmental
stages into three discrete groups: (1) ‘yellow-green’ group, (2) ‘pink-green’ group, and (3) ‘pink’ and ‘red’ group.
The most remarkable difference between four different developmental stages was found in the carbohydrate
fingerprint region (1,000-1,100 em™) of the FT-IR spectrum, indicating that differences in carbohydrate
compounds represented the ripeness of strawberry fruit. Overall results indicate that FT-IR in combination with

PCA enables discrimination of the ripeness of strawberry fruit flesh.
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Figwe 1. Four different developmental stages of strawberry named ‘yellow-green’, ‘prink-green’, ‘pink’, and ‘red’ stages based-

on fruit skin color.
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Figure 2. Preprocessing of FT-IR spectra data. After baseline correction, area normalization and mean centering of raw spectral

data, PCA analysis was conducted.
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Figure 3. PCA of FTIR data from inside fruits of four different
developmental stages based on skin color. The abbreviations yg,
pg, ps, and rs refer to ‘yellow-green’, ‘pink-green’, ‘pink’, and
‘red’ stages, respectively. The first numbers next to the
abbreviations indicate different samples obtained from different
fruits and the second numbers 1, 2, and 3 indicate three
replicates obtained from the same fruits.
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Figure 4. PCA score loading plot for PC score 1 and 2.
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Figure 5. FT-IR Spectra comparison of representative samples
from four different developmental stages based on skin color.
The abbreviations vg, pg, ps, and rs refer to ‘yellow-green’,
‘pink-green’, ‘pink’, and ‘red’ stages, respectively. The numbers
next to the abbreviations indicate different samples obtained
from different fruits.
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