T B

B | | g s | EOG OISR AT | 4 N | i abHEAT AT L1005

B G MRS SR b = R U B ZT A AR T P B A AR AR b I 241, 2013,29(13):244-254
SLRA TP = IR U 2 O 1 A UGS DU T B A A
Optimization of scanning conditions on near-infrared microscopic imaging for melamine detection in soybean meal
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Abstract: Melamineis used as a non-protein nitrogen adulterant in soybean meal to increase the protein content, and it is harmful to the animals. The existing conventional
detecting techniques have the shortcomings of complex pretreatment, high cost, and cannot achieve online detection. Near-infrared microscopic (NIRM) imaging technology combines
the spectral and imaging technology. It can detect the material compositions and visualize the position. However, different scanning condition will affect the NIRM image quality and
the detecting effect. In this article, a Spotlight 400 NIRM imaging system was used to acquire the NIRM images of the samples. Theinfluence of the scanning condition on NIRM
image quality and detection performance of the melamine in soybean meal was studied, and the scanning condition of melamine detection in soybean meal by NIRM imaging was
optimized. At first, 10 samplesin which the melamine particles were placed on the soybean meal particle, under the soybean meal particle, and beside the soybean meal particle were
prepared, and the images were scanned. The influence of different resolution and scan times on the spectral image root mean sguare noise (RMS) were examined by one-way ANOVA
analysis. The resultsreflected that the levels of 8, 16, 32, 64 cm-1 of spectral resolution and the 4, 8, 16 scans per pixel didn't significantly influence on RMS. Different interferometer
speed (1, 2.2 cm/s), pixel size (25, 50 pm), resolution (8, 16, 32 cm-1) and scans per pixel (4, 8, 16) were analyzed by the multi-factor orthogonal experiment. The results showed that
resolution had asignificant influence on RM S and the optimized scanning condition (test program 10) was as follows: pixel size=50 um, interferometer speed=1 cm/s, resolution=32cm-
1, scans per pixel=16. Meanwhile the following most efficient scanning condition (test program 11) was obtained: pixel size=50 pm, interferometer speed=1 cm/s, resolution=32 cm-1,
scans per pixel=4. Considering that the melamine particle size may be less than 50um, another scanning condition (test program 5) was set by changing the pixel size of the most
efficient scanning condition to 25um. Then, in order to inspect the influence on melamine detection, three other samples were prepared to compare the detection performance of
melamine in soybean meal with the optimized scanning condition of test program 5, 10 and 11. One sample was prepared with the melamine particles placed under 4 soybean meal
particles of different thicknesses. The other two samples were the mixture samples artificially contaminated with 1% melamine, and the melamine particle size was |ess than and more
than 50 pum, respectively. The results showed that the scanning condition of test program 5 had obtained a more accurate melamine detecting result for the mixture sample contaminated
with 1% melamine of particle size less than 50 pm because the pixel size was 25 um. There was little difference between the three scanning conditions for the other samples. Therefore,
considering the optimized scanning conditions obtained by the image quality, the scanning time, and the detection performance of the melamine in soybean meal, the final scanning
conditions were recommended as follows: pixel size=25 pum, interferometer speed=1 cn/s, resolution= 32 cm-1, scans per pixel=4. The study also indicated that NIRM imaging
technology could effectively detect melamine in soybean meal.
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