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Moisture Mass Transfer inside and outside Whole Milk Powder Packaging and
Shelf Life Prediction of Moisture-proof Packaging
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(1. College of Mechanical Engineering, Jiangnan University, Jiangsu Wuxi 214122, China;
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ABSTRACT: The work aims to predict the shelf life of moisture-proof packaging for whole milk powder considering the
interaction among environment, packaging and product. The isothermal hygroscopic model was used to characterize the
hygroscopic characteristics of whole milk powder. Considering the effect of temperature on the moisture permeability of
packaging materials and the hygroscopic characteristics of products, the shelf life prediction model of moisture-proof
packaging of whole milk powder based on the effect of temperature and humidity was established combined with sensory
evaluation indexes. At (70£1)% relative humidity and (37+1)°C, the accelerated tests were carried out on the whole milk
powder packaged by film with different water vapor permeability to verify the validity of the model. GDW (Generalised
D'Arcy and Watt) model could effectively characterize the moisture absorption characteristics of whole milk powder. The
critical moisture content of whole milk powder during shelf life was 4.85%. Under accelerated test conditions, the pre-

dicted shelf life of milk powder packaged by polyethylene film and aluminum-plastic film was 89 days and 249 days re-
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spectively, and the prediction model of moisture-proof packaging for whole milk powder had high accuracy (relative de-

viation was less than 6%). Temperature has a great effect on the hygroscopic characteristics of whole milk powder and the

moisture permeability of packaging materials, so the establishment of moisture-proof packaging shelf life prediction

model with wider applicability of temperature can provide support for the shelf life research and practical application of

powdery dairy products.
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Fig.1 Hygroscopic characteristics of whole milk
powder at different temperature
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Tab.2 Coefficients and effect evaluation indexes of models for whole milk powder at 3 different temperature

GAB FiAI 28 GDW K7 S5 M bR
g, R

m n k mo c b w e BB IR

GAB 0.0339 1.285 2.391 0.882 5 0.017 37

» GDW 0.060 1 1.042 4.246 0.293 1 0.961 5 0.010 09
GAB 0.0338 6 1.020 1.988 0.877 1 0.019 53

» GDW 0.059 8 1.056 3.588 0.2930 0.9659 0.010 21
GAB 0.03385 0.9428 1.920 0.914 0.020 04

® GDW 0.060 1 1.066 3.411 0.292 8 0.956 5 0.014 19
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Fig.2 Fitting of experimental data of whole milk powder
at different temperature by mGAB model
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Tab.3 Characteristic parameters of packaging material
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Fig.3 Sensory evaluation value of whole milk
powder with different water activity
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