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Dairy products can provide various important 
nutrients that help maintain human health. High 
quality standards are applied to dairy products 
during processing, transportation and sale to protect 
consumer health. Among these standards, the safety 
and quality control of raw milk is most important, 
because any problem with the raw milk will directly 
affect all resulting products (Guo, 2004). In recent 
years, there have been many incidents concerning the 
safety of dairy products in China. Many substances 
are added to raw milk to increase profits. A typical 
example is the melamine incident, which caused 
serious physical and mental harm to the consumers.

Methods for detecting adulterated milk are 
mostly limited to traditional detection methods, 
including sensory, physical and chemical detection 
methods (Chen et al, 2007). However, these detection 
methods lead to dairy safety problems owing to 
disadvantages caused by complicated operations, 
such as a low separation rates and significant sample 
damage (GB 5408-5425, 1985). Furthermore, most 
traditional detection methods can only detect specific 

substances. Adulteration is particularly difficult to 
detect when the identity of the adulterant is unclear 
or there is no effective detection method. As a fast, 
simple and nondestructive detection method, low-
field NMR analysis (Chen et al, 2006 and Fan et al, 
2004) can measure interactions between water and 
other components in milk by detecting the transverse 
relaxation time (T2), which indicates the state of water 
molecules in raw milk.

Camel milk is an emerging industry in China. 
Although commercial camel milk production is 
relatively new and has developed slowly, steps 
must be taken to prevent fake milk sources from 
entering the camel milk market. Compared with 
traditional detection methods, which involve 
complicated operations and poorly reflect the degree 
of adulteration, low-field NMR is more convenient, 
especially for the identification of fake camel milks. 
In this study, the transverse relaxation time (T2) 
of adulterated camel milk obtained from different 
regions was detected using nondestructive low-field 
nuclear magnetic resonance (NMR).
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ABSTRACT
In this study, the transverse relaxation time (T2) of adulterated camel milk obtained from different regions 

was detected using nondestructive low-field nuclear magnetic resonance (NMR). Camel milks from Alashan and 
Xinjiang regions, China were selected and treated under different conditions, including pasteurisation (65°C, 30 min) 
and high-temperature short-time (HTST) treatment (75°C, 15–20s) and adulterated with substances such as cow milk, 
sheep milk, soybean milk, urea and water. These adulterated milk samples were then subjected to low-field NMR 
detection and echo peak point data were recorded. The results showed that the distribution of the adulterated samples 
was well differentiated on the principal component score map and that characteristics among the samples were also 
clearly expressed by the principal component axis. Similarly, the T2 of the adulterated samples gradually changed 
with varying adulteration ratios, the characteristics of which were fully expressed. The present data indicated that 
low-field NMR was advantageous for high-accuracy, simple, rapid, nondestructive and on-site detection. This newly 
developed measuring method is more convenient and particularly suitable for the identification of adulterated camel 
milk compared with traditional detection methods.
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