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A new comprehensive index Q for discriminating adulteration in bovine raw milk
Jing Liu
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Dairy Research Institute, China

A totally new comprehensive index is proposed, called Q, which can effectively discriminate artificial adulterated milk from 
unadulterated milk. Both normal and adulterated samples of bovine raw milk were analyzed by Fourier transform infrared 

spectroscopic instrument to measure the traditional indices of quality, including fat (FAT), protein (PRO), lactose (LAC), total 
solids (TS), non-fat solid (NFS), freezing point (FP) and somatic cell counts (SCC). From these traditional indices, a multivariate 
method is elaborated to build the comprehensive index Q. First, correlated analysis and principle component analysis were used 
to select parameter pairs TS-FAT and FP-LAC as predominant variables. Second, linear-regression analysis and residual analysis 
are applied to determine the index Q and its discriminating ranges. The verification and two-blind trial results suggested that 
index Qcould accurately detect milk adulteration with maltodextrin and water (as low as 1.0%of adulteration proportions), and 
withother nine kinds of synthetic adulterants (as low as 0.5% ofadulteration proportions).
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Lambda-carrageenan is a sulphated galactan isolated from red seaweed and have been widely used in food and health 
industries. Heating in a sealed vessel “microwave bomb” in a microwave oven was applied (for heated samples) to generate 

different molar masses. Heated and unheated Lambda-carrageenan samples were used for conformational study. Range of 
techniques (Capillary viscometry; Analytical ultracentrifuge based on sedimentation velocity and SEC-MALLS) were applied 
to determine intrinsic viscosity [η]; sedimentation coefficient [s0

20,W] and weight average molecular weight [MW] parameters. 
These hydrodynamic parameters combined together to estimate conformation of Lambda-carrageenan using Wales-van 
Holde ratio; Mark-Houwink-Kuhn-Sakurada (MHKS) power law relationship linking both ([η] and s0

20,W ) with Mw and 
conformation zone methods. Both the MHKS power law exponent (a = 0.6±0.2) and (b = 0.4±0.1) are consistent with a 
semi-flexible conformational structure, which is confirmed obtained from Wale- van Holde ratio (R=0.55). A semi-flexible 
conformation was further supported by the application of sedimentation conformational zoning (semi-flexible Zone C).
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