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Rapid Detection of Water Content in Fresh Milk by Low-Field Nuclear Magnetic Resonance

LIU Ying, CAO lJia-ji, ZHANG Hao-wei, HE Ya-jin, XU Xin-xin

Abstract: Low-field nuclear magnetic resonance (LF-NMR) was used to study the change of water content in fresh milk
during the deterioration process. IR pulse sequence and carr-purcell-meiboom-gill (CPMG) pulse sequence were selected to
determine relaxation parameters of fresh milk sample at different storage times. According to the collected relaxation time 7
and 7,, the water content of milk samples could be observed. Furthermore, the changing trends of free water and bound water
were concluded by fitting 7, inversion data. This research showed that the total water content of fresh milk decreased firstly
and then increased with the extension of storage time, among which the free water decreased continuously, and the bound
water decreased initially and subsequently increased. The experimental results demonstrated that LF-NMR could be applied

to determine the freshness of milk rapidly and efficiently, which will be beneficial to monitor the quality of fresh milk in real
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time during transportation or storage.
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Fig.1  Relationship between T, or T, relaxation time and storage time
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Table1 T, values of samples No.1, 2 and 3 during different storage times
K ifl/h : ?}A@%J"%Hﬂ‘lﬂﬂ/n‘ls
151 i 251 i 35 FE i A
0 685.7 669.8 643.0 666.17
24 764.8 761.6 757.8 761.40
48 818.6 819.1 804.2 813.97
72 764.8 787.3 744.9 765.67
96 719.7 739.9 721.6 727.07
R2 135 [ ERRPEN 1 TH
Table2 T, values of samples No. 1, 2 and 3 during different storage times
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LS FE 25K i 3SR FIME
0 125.41 125.44 124.17 125.01
24 121.30 121.34 121.42 121.35
48 116.36 116.18 116.05 116.20
72 110.05 110.45 109.63 110.04
96 106.12 107.59 106.44 106.72
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Fig.2  Trends of free water, bound water and water content in sample No. 1
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Fig.3  Comparison of bound water and free water proportion (0 and 96 h)
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