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Abstract

Possibility of measuring the storage-time of pork meat was studied using image processing and VIS/NIR
spectroscopy. During the storage of the meat samples, digital images and absorbance spectra were acquired. R,
G, and B values were calculated from the digital images, and fitting procedures between the values and
storage-times were conducted in 2nd-order polynomial. The regression model using R values was the most
significant for the storage-times measurement. Correlation analysis between the absorbance and storage-times
showed that correlation coefficients in wavelengths near 1500, 1550, 2150, and 2250~2300 nm were higher.
The regression model between the absorbance or its 1st, 2nd derivatives and storage-times was made by step-
wise regression. The regression model which used 1st derivative as independent variables had the highest

determination coefficient.
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Fig. 1. The image processing system for acquiring and
processing digital images.
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Fig. 2. Changes in R-valune of crushed samples during

storage. M—M: Crushed sample I, —: Regression line of

crushed sample I, [3{1: Crushed sample II, ---: Re-

gression line of crushed sample II.
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Fig. 3. Changes in R-value of non crushed samples dur-
ing storage. —M: Non-crushed sample I, —: Regression
line of non-crushed sample I, —{7: Non-crushed sample
11, ---: Regression line of non-crushed sample II.
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Table 1. The coefficient values and statistics of the re-
gression model for each samples

a; a, c r F

CR1I -0.0013  0.4486 178.0796 0.83  20.98***
CR1II -0.0011 03670 159.2489 0.77 16.09**
NCR I -0.0013  0.4790 170.3330 0.67 8.59*
NCRII -0.0011 03732 180.7661 052  4.87*

CR I: Crushed sample I, CR II: Crushed sample II, NCR I:
Non-crushed sample I, NCR II: Non-crushed sample II.

***: significant at 0.001 level, **: significant at 0.01 level,
*: significant at 0.05 level.
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R: value used for description of redness in CIE
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a;, a,, c: coefficients and constant of the regression
model
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Fig. 4. Changes in G-value of samples during storage.
®—M, (—{1: crushed sample 1, II; ¢—&, O—C: Non-
crushed sample I, II.
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Fig. 5. Changes in B-value of samples during storage.
B—8, (—: Crushed sample I, Il; ¢—¢, O—O: Non-
crushed sample I, II.
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Fig. 6. The changes of absorbance in VIS/NIR during
storing.
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Fig. 7. The correlation spectrum between storage times
and absorbance.
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Table 2. Result of calibration and validation for regression model between absorbance, 1st, 2nd derivative and

storage time
Absorbance 1st derivative 2nd derivative
Selected 496, 1428, 1684, 504, 632, 752, 648, 664, 680,
Wavelength 1732, 1788, 1996, 2460 808, 1308 792, 856, 1252,
r 0.89 0.86 0.87
SEC 43.46 48.23 46.80
SEP 68.78 67.23 71.60
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