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Measurement of Iodine Value of Pork’s Subcutaneous Adipose Tissue

by Interval Partial Least Square and Raman Spectroscopy

Zhao Fang, Peng Yankun
College of Engineering, China Agricultural University, Beijing 100083, China

Abstract Iodine value is an important index for evaluating quality of the fatty acid. In order to research the feasibility of
measuring unsaturation degree of fatty acid of intact fat sample by using the Raman spectroscopy and chemometrics
method, we use pork’s subcutaneous adipose tissue as research object to obtain the Raman spectra in the wavelength range
of 300-2000 cm ' with utilization of self-constructed Raman spectroscopy detection system. Both of preprocessing methods
and iodine value related variables are optimized. Using the iodine value obtained by traditional Wijs titration as reference, we
build the calibration model of iodine value in fat sample by partial least square algorithm. The experimental results show
that the optimal preprocessing method is the 8" order polynomial fitting method. The optimal combination band, 1106-
1470 cm ™', is obtained by interval partial least square method. Based on the optimized pretreatment method and selected
variables, the iodine value prediction model is developed, the prediction set coefficient (R,) and root mean square error of
prediction (RMSEP) of the model are 0.9463 and 2.5391 X 10 *, respectively. The study results indicate that optimized
variable can be used in rapid and nondestructive measurement of iodine value of intact pork fat, which provides theoretical
basis for on-line, rapid, and nondestructive measurement of unsaturation degree of fatty acid in pig carcasses based on
Raman spectroscopy.
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Table 1 Distribution of iodine value in fat samples 107¢
Data set Minimum Maximum Mean Standard deviation
Calibration set 59.72 92.15 71.80 8.42
Prediction set 61.09 83.62 71.43 7.41
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Table 2 Modeling results of partial least square for iodine value in full wavelength

Preprocessing method Latent variables R. RMSEC /10* R, RMSEP /10 *
Raw spectrum 6 0.9251 3.0617 0.9220 3.5648
SG smoothing 7 0.9268 3.1656 0.9262 3.0765
8" order polynomial fitting 4 0.9314 3.0684 0.9314 3.0609
First derivative 4 0.9762 1.8815 0.8516 3.3773
Standard normal variate 6 0.9693 2.0710 0.9090 3.4428
SG and polynomial fitting 6 0.9388 2.9017 0.8869 3.7101
Polynomial fitting and first derivative 4 0.9772 1.8414 0.8563 3.3448
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