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Quality Evaluation Using Spectral Reflectance and

Tristimulus Values of Peaches

SBER
Y. H. Kim

Summary

In order to evaluate the quality of peaches non-destructively, the surface color and spectral reflecta-
nces of KURAKATAWASE, MIBAEKTO, and OKUBO cultivar were measured. Also an attempt was
made to correlate reflectance characteristics and tristimulus values with quality evaluation parameters
such as chlorophyll content, soluble solids; Janthocyanin content, and firmness. Further analysis of the
correlation coefficients showed that spectral reflectance would be effective for the quality evaluation

of peaches.
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Table 1. Color space coordinates values obtained from a Minolta CR-200 chroma meter.

Cultivar Y X y L a* b*
KURAKATAWASE
(less matured)
Mean 36.27 0.386 0.369 66.51 7.52 25.03
S.D. 541 0:011 0.014 4.26 721 3.12
(fully matured)
Mean 30.56 0.401 0.347 61.46 18.13 20.24
S.D. 8.00 0.014 0.014 731 7.07 3.60
MIBAEKTO
(less matured)
Mean 43.62 0.369 0.408 71.86 -—10.05 34.22
S.D. 4.26 0.006 0.010 3.15 349 2.58
(fully matured)
Mean 4426 0.369 0.393 72.10 —5.81 30.54
S.D. 6.05 0.007 0.013 3.98 2.86 4.79
OKUBO
(less matured)
Mean 39.42 0.375 0.399 68.82 —5.13 31.88
S.D. 6.11 0.011 0.015 4.49 7.18 345
(fulty matured)
Mean 33.07 0.394 0.372 63.47 8.11 25.98
S.D. 8.88 0.024 0.018 7.83 10.66 371
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Table 2. Range of dominant wavelength of the surface color of the peaches obtained from the chromati-
city coordinates.

Cultivar Range of dominant wavelength
KURAKATAWASE 572nm~780nm
MIBAEKTO 562nm~582nm
OKUBO 565nm~ 600nm

Table 3. Comparison of the highest correlation coefficients for the three different model of ‘KURAKA-
TAWASE' cultivar.

Model variable Chlorophyll Soluble solids Anthocyanin Firmness
Single wavelength —0.8275*" 0.6769* 0.7437** —0.6705*
(Rw (Rooo) (Rooo) (Row) (Reso)
Difference —0.6040 0.6947* 0.6724* 0.6510*
(R.u - Ru) (Rmo—soo) (Rsoo~55<n) (Rm—soo) (Rmo-—sso)
Ratio 0.4847 —0.8128""* 0.4674 0.7794"*
(Ru/Ri2) (Resarso) (Ressorson) (Resoreno) (Rmorsso)

* means significance level at the 5%
* * means significance level at the 1%

Table 4. Comparison of the highest correlation coefficients for the three different model of ‘MIBAE-

KTO' cultivar.
Model variable Chlorophyll Soluble solids Anthocyanin Firmness
Single wavelength —0.8270*"*"* 0.8754**" —0.6816""*"* —0.8623"**
R (Rsw) (Res) (Rsso) (Raw)
Difference 0.7232°*** —0.7425**" —-0.7650"** —0.8959""*
(Ru—R:2) (Rroo-600)” (Roco-es0) (Roo-600) (Reoo-s00)
Ratio 0.7603*** —0.7562*** -0.7651*** 0.8623***
(R&l/RAZ) . (R7WW) (R7Wﬂ'ﬂ) (Rmm) (RW)

* % % means significance level at the 0.1%

Table 5. Comparison of the highest correlation coefficients for the three different model of ‘OKUBO’

cultivar. .
Model variable Chlorophyll Soluble solids Anthocyanin Firmness
Single wavelength —0.7955"** 0.8112*** 0.8115*°*" -0.7170***
(Rw) (Reso) (Roo) (Row) (Reoo)
Difference —0.7702*** 0.8399*** 0.8528*** 0.5468***
(RM_RA'_’) (Reuo—sm) (R7oo—sm) (Rsoo—sso) (Rm—sso)
Ratio 0.7563*** 0.7559*** 0.8078*** 0.5750***

* % * means significance level at the 0.1%
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Table 6. Comparison of the correlation coefficients for the tristimulus values of ‘KURAKATAWASE’

cultivar.

Tristimulus values Chlorophyll Soluble solids Anthocyanin Firmness
Y 0.1871 —0.3646 —0.2428 —0.6767"
X —0.4260 0.5879 0.5517 0.6209
y 0.4448 —0.6209 —0.4697 —0.6992°
L 0.1707 —0.3266 —0.1936 —0.6762*
a* —0.4805 0.6621* 0.5643 —0.6528"
b* 0.3797 —0.5626 —0.3644 —0.7417*

* means significance level at the 5%

Table 7. Comparison of the correlation coefficients for the tristimulus values of ‘MIBAEKTOQ’ cultivar.

Tristimulus values Chlorophyll Soluble solids Anthocyanin Firmness
Y —0.3142 0.2025 —0.3384 -0.0710
X 0.1723 —0.3290 0.1559 —0.1199
y 0.7417*** —0.8417*** —0.5468" 0.6358"*
L* —0.2622 0.1561 —0.3823 —0.0429
a* —-0.7163*** 0.7757*** 0.6322** —0.7188***
b* 0.6498"* -0.7597*** —0.5668" * 0.5224*

* means significance level at the 5%

* ¥ means significance level at the 1%
* % * means significance level at the 0.1%

Table 8. Comparison of the correlation coefficients for the tristimulus values of ‘OKUBQ’ cultivar.

Tristimulus values Chlorophyll Soluble solids Anthocyanin Firmness
Y 0.2094 —0.4923" —0.5692*" —0.3559
X —0.4002 0.5841** 0.6631""* =0.1159
y 0.6966*** -0.7030*"* —0.7545*** 0.1916
L* 0.1948 - —0.4852* —0.5687"* —0.3724
a' —0.6260** 0.7025*** 0.7646*** —0.0906
b* 0.6547** —0.6750"* —0.7206*** 0.1279

* means significance level at the 5%
* * means significance level at the 1%
* * * means significance level at the 0.1%
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Fig. 1. Chromaticity coordiantes of the surface
color of ‘KURAKATAWASE" peaches.
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Fig. 3. Chromaticity coordiantes of the surface
color of ‘OKUBQ’ peaches.
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Fig. 5. Reflectance curves for ‘MIBAEKTO’
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Fig. 2. Chromaticity coordiantes of the surtace
color of ‘MIBAEKTO’ peaches.
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Fig. 4. Reflectance curves for ‘KURAKATA-
WASE’ cultivar of peaches.
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Fig. 6. Reflectance curves for ‘OKUBO’ culti-
var of peaches.





