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Characteristics and composition analysis of pure liquid milk based on
3-D fluorescent spectra
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Abstract: To detect the quality of pure milk rapidly, its spectral characteristics were analyzed combining 3-D fluorescent
spectra with multi-peak fitting method, and its main compositions were obtained. The results show that its excitation spectrum
ranges from 250nm to 310nm, and the peak wavelength is 290nm. The main emission spectrum ranges from 280nm to 500nm with
the peak adjacent to 330nm. Meanwhile, the fluorescent spectrum has five spectral peaks( I ~ V), where peak [ is generated by
some proteins under the influence of lactose, peak Il is generated by fat and vitamin E jointly, peak 1I is generated by protein
directly, peak IV is generated by some proteins under some unknown influence, and peak V is generated jointly by

microelements including vitamin A, vitamin B,, and Bs. The study results provide some basic principles for studying milk
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composition with fluorescent spectroscopy.
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Fig 2 3-D fluorescent spectra of milk
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Fig.3 Excitation and emission spectra of milk
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Fig. 4 Fitting image of milk( volume fraction is 0. 03 ) under different excitation
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Table 1 Peaks of different spectral curve

excitation fitting V (300nm ~
I I il v
wavelength  spectrum 500nm)
275nm  peak place/nm 314 331 348 356 396
265nm  peak place/nm 316 331 345 359 402
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