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Application of front—face fluorescence spectroscopy for determination
of Maillard reaction in milk
YANG Xiao—qian, LIU Xiao-ming,ZHOU Peng"

State Key Laboratory of Food Science and Technology Jiangnan University Wuxi 214122 China

Abstract:Milk proteins are liable to react with lactose during thermal processing,causing changes in color,
flavor and nutritional function. In order to understand the accuracy and applicability of front—face fluorescence
spectroscopy,the extents of Maillard reaction of the milk samples with various degrees of heat treatments were
measured by three Maillard reaction tests and front—face fluorescence spectroscopy (FFFS) respectively. A
strong correlation was found between FFFS, furosine and hydroxymethylfurfural. Moreover,a good prediction of
hydroxymethylfurfural concentration was got in commercial milk samples using this model. This work indicated
that FFFS had the reliability and sensitivity to monitor and control the thermal processing of milk.
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Fig.1 The concentration of furosine HMF and absorbance of

final Maillard reaction products of different heating temperatures
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Fig.3  Principal component analysis similarity map A and
factor loading B of Maillard reaction products of

milk samples heated under 90°C
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Fig.4 Predicted and observed furosine HMF concentration and
o absorbance of milk samples that heated under different temperature
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Table 2 Paired samples test of measured value and predicted value
t df Sig. 2-tailed
Furosine-PC1 -0.018767 11.334654 1.194777 -0.016 89 0.988
HMF-PC2 -0.0000000133 0.000983543 0.000103675 0.000 89 1.000
-PC2 0.00052450 0.03541352 0.00373291 0.141 89 0.889
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Table 3 The predicted and measured HMF concentration of

commercial milk samples pg/mL
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