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Identification of AC Impedance and VIS/NIR Spectrum

Characteristics to Measure the Principle Components of

Raw Milk
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Fig 2-1 Network Analyzer Fig 2-2 Parallel cylinder type electrode (a) and sample holder (b)
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Table 2-1 Range of chemical compositions and standard deviation (S.D.) of raw milk samples used for the
calibration and validation tests
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Calibration set Validation set
Component Range % Mean S.D. Range % Mean S.D.
Fat 1.1~7.05 3.46 1.313 3.56~4.28 3.8t 0.187
Protein 2.78~6.07 3.52 0.631 2.93~3.46 3.12 0.148
Lactose 3.79~494 4.56 0.250 422~4.6 4.43 0.122
Total solids 9.81~17.01 12.45 1.580 11.5~127 12.27 0.301
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Table 2-2 Range of somatic cell count(SCC) and standard deviation (S.D.) of raw milk samples used for the
calibration and validation tests

Calibration set Validation set
Component Range % 10° Mean x 10° S.D.x10° Range x 10° Mean x 10° S.D.x10°
SCC 9 ~ 5270 605.3 985.8 108 ~ 943 4346 2549
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Fig 3-1 SCC versus AC Resistance of raw milk Fig 3-2 Correlation coefficients between fat and reactance of raw mitk
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Table 3-1 Result of correlation analysis to estimate the principle
compornent in raw milk using absorption ratios

Component Ratio irl No. of Samples
Fat A gstnml Anrosam* 0.981 55
Protein Asiznm! Atrgnm 0.733 55
Lactose A 538nm! Atzisnm 0.733 55
Total solids Asgsamml Axttgnm 0.947 55
SCC Asignn] Astozrm 0.346 55

* Absorption ratio at 1660nm and 1726nm
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Fig 3-3 Comparison between the measured fat content and the predicted; (a) calibration (b) validation

Table 3-2 Statistical data for calibration set Table 3-3 Statistical data for validation set
Component Ratio SEC R? S':E;pzs Component Ratio SEP  R? s:;pr;fs
Fat A \seond Arrgmm 0202 0963 55 Fat A \666und Azt 0100 0.741 18
Algsnnd Amienm 0514 0780 Ao Atenm 0163 0.476
Astzend Arigenm 0576 0577 Atgmnd Avioenm 0218 0218
Algsgmd Alnigam 0298 0952 Agsgnnd Atnigwm 0130 0591
Proten A jgesmmd Alrzmm 0184 0336 55 Protein A gsgom A172nm  0.187 0.036 19
Avgsgund Ainigem  0.255 0.498 Algsgnnd Anigmm 0202 0.022
Argsound A iggnwr 0230 0535 Argtound Ariggmt 0211 0022
Algsgand Atigem 0197 0393 Assgnnd Aiigam  0.193 0,039
Lactose  Aigsemnd A1m6mwm 0110 0442 55 tactose  Ajgegund Alognm 0110 0.191 20
Alggad A 7igmnt 0116 0538 Alggnd Arnigunt 0116 0.181
A sgznmd Aigenm 0122 0.507 Algomnd Atiggum 0122 0174
A gsgnnd Anignm 0107 0.481 Algsgand Atigum 0107 0237
Total solids A gsgnm Arrognm 0330 0875 55 Total solids A geemml A1726nm 0260 0514 19
Ajgsgnd Aliinm 0674 0.800 Alssgod Alignm 0301 0378
Atswund Arrggmm 0768 0.650 Agznmd Atiggmm 0350 0.204
Agsannd Atigame 0430 0.894 Algsgnnd Altigmw 0290 0.424

* indicates the component has the highest R2 using the absorbance ratio at the two wavelengths for

calibration and validation
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