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Abstract

NIRS(Near-infrared spectroscopy) scanning from 1300nm to 2400nm was appl ied for the
DEHP(di—(2 -ethylhexyl)phthalate) in PVC(polyvinyl chloride)packing material.

All samples were devided into calibration group and validation group. As a result of
conducting the multiple regression analysis on the correlation between the NIR spectrum data
and chemical assay value obtained by the Korea Food Sanitation Act.

The validation model for measuring the DEHP content had R of 0.997, SEC of 0.132, SEP
of 0.176 by MLR and R of 099, SEC of 0.142, SEP of 0.198 by PLS and the detection limit
was 0.1%.

The obtained results indicate that the NIR procedure can potentially be used as a
nondestructive analysis method for the purpose of rapid and simple measurement of DEHP in
PVC packing material.
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Fig. 1. Raw spectrum of PVC by NIRS at
1300 ~2400nm.
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Fig. 2. Raw spectrum of PET by NIRS at

1300 ~2400nm.
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Fig. 3. First derivative spectrum of PVC by
NIRS at 1300~2400nm.
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Table. 2 Statistical comparison of DEHP between
calibration group and validation group

Calibration group Validation group

Max.(%) 11.6874 8.94K3
Min.(%) 0 0

Mean.(%) 2.1274 3.3459
SD 2.4929 2.6265

SD : Standard Deviation
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Table 3. Result of verifying calibration expression for respective DEHP by MLR
Calibration Validation
Wavelength used(nm) .
R SEC Bias R SEP
Step 2124 0.871 0875 0.2175 0.8%4 0942
up 2124 1948 0.933 0628 0.2146 0.894 0942
2124 1948 2260 0.956 0.513 0.2189 0.981 0.458
2124 1948 2260 1652 0.974 0.391 0.2189 0.981 0.458
2124 1948 2260 1652 1460 098 0.281 0.0932 0975 0.448
Step 1620 2308 1372 1764 2060  0.997 0.132 0.0319 0.99% 0.1759
wise 2260 1662 2188

R ¢ Coefficient of determination

SEC :
SEP :
Bias :

A s sA A7 432002)

Standard Error of Calibration
Standard Error of Prediction
Mean difference
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Fig. 4. Relationship between NIR calculated
value for calibration group and the {ood
sanitation act of DEHP by MLR.
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Fig. 5. Relationship between NIR calculated
value for calibration group and the food
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Table 5. Detection amount of DEHP from PVC packing material

No. of DEHP Contents(%)
0. 0
. Less than Over 0.1%~ Over 4%~
1 o I}
samples | Mean Max. Min. N.D 0.1% Less than 4% Less than 7% Over 7% Remar]
196 23 117 ND 78(39.8) 33(16.8) 34(17.4) 44(22.4) 7(36) 118(60.2)°

N.D.: Not detected

Max. : Maximum

Min. : Minimum

Y Number of samples of DEHP used in PVC
? Parenthesis is percent of DEHP used in PVC
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