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Infrared drying kinetics and moisture diffusivity modeling of pork 
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Abstract: This study investigated the drying kinetics of pork slice in infrared drying condition.  Drying temperature, slice 
thickness and initial moisture content were selected as influencing factors on the drying characteristics and drying rate of pork 
slice.  Drying curves obtained from the experimental data were fitted to semi theoretical and/or empirical thin layer drying 
models.  The effects of drying temperature and slice thickness on the model constants were evaluated by the multiple 
regression method.  All the models were compared according to three statistical indexes, i. e., root mean square error, 
chi-square and modeling efficiency.  The slice thickness, drying temperature and initial moisture content have significant 
influences on the effective diffusivity coefficient of pork.  The results showed that the drying rate of pork slices increased with 
the increases of drying temperature and initial moisture content.  The decreases of slice thickness also led to an increase of 
drying rate.  The Henderson and Pabis model can best describe the drying curves of pork. 
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1  Introduction  

Pork, which has high content of protein, vitamins and 
minerals, is one of the most common foods for human[1].  
Moisture content is an important factor that influences the 
quality of porcine meat in terms of color, flavor and 
tenderness[2].  The moisture content also affects bacterial 
growth, as it controls the movement of water to the meat 
surface.  The superficial water activity, which strongly 
affects bacterial growth, is determined by the balance 
between water evaporation and the internal movement of 
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water to the surface[3].  Thus, correct values of the 
moisture content must be known in order to optimize the 
process, reduce operating costs and maximize the safety 
and quality of the meat.  A fast, low-cost, and portable 
measurement technique to determine the moisture content 
of meat is of great interest to both the meat industry and 
consumers.  

Methods for determining pork moisture content (PMC) 
generally include loss on drying, electrometric method 
and near infrared (NIR) spectroscopy.  The classic 
laboratory method of measuring high level moisture in 
solid or semi-solid materials is loss on drying (LOD) 
method[4].  It provides reliable results, but is usually 
labor intensive and time consuming.  Electrometric 
method is a non-destructive technique, which is able to 
complete the measurement in few minutes.  However, its 
accuracy is limited mainly due to the heterogeneity of the 
meat samples[5].  NIR spectroscopy is an alternative 
method capable of detect the chemical composition of 
meat and meat products, but the high cost and complexity 
of the infrared spectrometric analyzer also limit their 
applicability compared with loss on drying method[6]. 
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Water loss from foods is a very energy intensive 
process.  Energy and time efficiency is one of the most 
significant design and operation parameters in moisture 
determination[7].  Infrared heating offers many 
advantages over conventional drying under similar 
conditions.  Comparative studies for infrared drying 
versus other techniques have shown that infrared 
radiation is faster than convection.  With high heat 
transfer coefficients, the infrared drying process exhibit 
shorter drying time and less energy consumption[8].  The 
application of infrared drying technology to moisture 
detection not only ensures the same accuracy as oven 
drying but also drastically reduces the drying time. 

The investigation of the drying behavior of 
agricultural products has been carried out by using 
infrared method and/or by a combined infrared-assisted 
convection process.  However, little work on the 
infrared drying and drying kinetics of pork has been 
reported till now.  The practical applicability of this 
work is to establish a theoretical basis for rapid detection 
of meat moisture content based on loss on drying method.  
We established a mathematical model for thin layer 
drying of pork choosing a suitable model and also 
investigated the effects of drying temperature, sickness of 
the sample and initial moisture content which can 
describe the drying characteristics of pork. 

The major objectives of this study were: (1) to 
determine the effects of drying temperature, slice 
thickness and initial moisture content on the drying rate 
and drying time of pork slice; (2) to develop a 
mathematical model for infrared thin layer drying of pork 
slices; (3) to determine the effects of temperature and 
initial moisture content on constants and coefficients in 
the selected models.  The research results may benefit 
for improvement of the efficiency and accuracy of 
traditional loss on drying method. 

2  Materials and methods 

2.1  Sample preparation 
Fresh pork sirloin with initial moisture content of 

2.29-2.55 (g water/g dry matter) on dry basis was 
obtained from local supermarket and stored in a 
refrigerator at 0°C.  The sample was put in a plastic dish, 
covered with wrapping plastic and left inside the 

environmental chamber for 1 h to get temperature 
equilibrium before starting the drying process[9].  Prior 
to the drying experiment, the sirloin was sliced parallel 
and perpendicular along the fiber direction[10] with sizes 
of 5 cm × 5 cm × 0.3 cm, 5 cm × 5 cm × 0.5 cm and      
5 cm×5 cm×0.7 cm (width× length× thickness) using a 
slicing machine (Savioli, model 250S, Italy), and the 
mass were weighted by using an electronic balance.  The 
moisture content of the sliced pork was determined 
according to AOAC procedure[11].  Drying tests were 
replicated three times at each temperature and averages 
weight loss are reported. 
2.2  Experimental set-up 

In this study, infrared moisture analyzer equipment 
(MA100, SARTORIUS, Germany) transmitting 
electromagnetic radiation in the range medium to 
shortwave infrared radiation was used as drying 
equipment.  The wavelengths range from 2 μm to    
3.5 μm, which is given in equipment catalog[12] (Figure 1).  
The technical data of infrared moisture analyzer 
equipment are as follows: 

 

Table 1  Technical data of infrared moisture analyzer equipment 

Item Value 

Max. weighing capacity/g 100 
Repeatability, average/% ±0.1 for initial sample weight approx. >1 g
Power consumption/VA max. 700 
Voltage frequency/Hz 48-60 

Accuracy of the weighing system/mg 0.1 
Reproducibility of the temperature/% 1 

Temperature range and settings/°C 30-230, adjustable in 1°C increments 

 
Figure 1  Experimental set-up (moisture analyzer equipment 

SARTORIUS, MA100) 
 

This moisture analyzer has a digital weighing scale 
with a 90 mm diameter pan.  The samples were sliced to 
cover this pan.  A ceramic infrared heater of circular 
shape is fixed on the lower side of the top cover of the 
analyzer.  A sensitive thermometer measures the 



304   May, 2017               Int J Agric & Biol Eng      Open Access at https://www.ijabe.org               Vol. 10 No.3 

temperature of the heated chamber.  A microcontroller 
circuit detects the change of weight of the sample with 
time as the sample is heated with the infrared heat[13].  
As the sample is heated, the water molecules evaporate to 
decline the weight of the sample.  The instrument can 
automatically detect the end point of analysis when the 
rate of change of weight falls under a specific value. 
2.3  Experimental procedure 

The infrared drying conditions for pork samples are 
given in Table 2.  The drying temperature was set on 
keyboard of the moisture analyzer as 95°C, 105°C, 115°C 
and 125°C in each experiment.  The temperature may 
converted corresponding radiation intensity values in 
control unit of equipment[14].  The amount of evaporated 
water during drying was determined at each 6 s interval in 
each drying temperature.  Drying tests were replicated 
three times at each temperature and averages weight loss 
are reported.  

 

Table 2  Drying experiment design 

 δT/°C δ/mm M0 (dry basis) 

Effect of slice thickness 105 3/5/7 2.55 

Effect of initial moisture content 105 3 2.55/2.46/2.29 

Effect of drying temperature 95-125 3 2.46 
 

The weight of each drying sample used in the 
experiments varying from 5 g to 10 g.  The moisture 
content (g water/g dry matter) of drying sample at time t 
is transformed to moisture ratio (MR) as shown below[15]: 
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where, Mt is moisture content at any time during drying, 
g water/g dry matter; Me, M0 is equilibrium and initial 
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where, DR is the drying rate, g water/g dry matter min; 
Md is the moisture content on dry basis, g water/g dry 
matter; t is the drying time, min; Md,i and Md,i+1 are the 
moisture content at ti and ti+1, respectively, g water/g dry 
matter. 

3  Results and discussion 

3.1  Experimental drying curves 
According to ISO 1442:1997, 105°C is the standard  

temperature for meat moisture detection[4].  The 
variation of moisture content and drying rate of pork at 
105°C during the drying process is shown in Figure 2.  
Both the external factors and the internal moisture 
transport mechanism control the drying process.  As 
indicated in this curves, the drying rates were higher in 
the beginning of the drying process and gradually reduced 
as the drying process progressed.  The moisture content 
of the pork is relatively high during the initial phase of 
the drying, which resulted in high absorption of the 
radiation energy to result in an increase of sample 
temperature.  As the drying progressed, the loss of 
moisture in the sample decreased the absorption of 
radiation energy to result in a fall in the drying rate 
during the latter part of the drying[16]. 

 
Figure 2  Characteristic drying curves of pork slices at 105°C 

 

3.2  Effect of drying temperature on drying rate 
The curves of moisture content and the drying rates at 

different drying temperatures were plotted with 3 mm of 
the thickness of pork samples.  As showed in Figure 3a, 
the effect of temperature on water loss was very 
significant.  The moisture content of samples reduced 
more quickly at higher temperatures.  The drying time 
was obviously shortened with the increase of temperature.  
So the temperature was an important influencing factor 
on drying process of pork.  To reach the equilibrium 
moisture content, the drying time was 102.3 min at drying 
temperature of 95°C and decreased to 65.20 min at 125°C.  
The total drying time showed a substantial reduction as 
the increase of drying temperature.  The drying rates of 
pork slices vs. moisture content at different temperature 



May, 2017        Ling J, et al.  Infrared drying kinetics and moisture diffusivity modeling of pork          Vol. 10 No.3   305 

are illustrated in Figure 3b.  The drying rates rose with 
the increase of drying temperature due to the increased 
heat transfer potential between the air and the pork slices 
to improve the evaporation of water in the pork slices.  
At the same time, free water in pork slice became less 

over time.  The bound water in pork slices began to 
evaporate, which needed more energy[17].  Therefore, 
drying rate reduced significantly at the end of drying 
process.  This result was in agreement with previous 
literature studies on infrared drying kinetics of strawberry[18].  

 
a. Drying curves of pork slices at different temperatures  b. Drying rates of pork slices versus moisture content at different temperatures

 
c. Drying curves of pork slices at different thicknesses  d. Drying rates of pork slices versus moisture content at different thicknesses 

 
e. Drying curves of pork slices at different initial moisture contents f. Drying rates of pork slices versus moisture content at different  

initial moisture contents 
 

Figure 3  Drying curves of pork slices determined at different drying conditions 
 

3.3  Effect of slice thickness on drying rate 
The drying curves of pork with initial moisture 

content of 2.50 g/g (d.b.), dried at 105°C and slice 
thickness of 3 mm, 5 mm and 7 mm is shown in Figure 3c.  
The drying times of slices were 98 min, 124 min and 136 

min corresponding the slice thickness of 3 mm, 5 mm and 
7 mm, respectively.  When the slice thickness increased 
to 5 mm and 7 mm, drying time increased by about 
26.53% and about 38.78% according to a slice thickness 
of 3 mm, respectively.  Therefore, the drying rate was 
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higher at thin slices, and the total drying time reduced 
substantially with the decrease in slices thickness.  The 
effect of slice thickness on the drying rate was shown in 
Figure 3d.  Thinly sliced products dried faster due to the 
reduced distance the moisture travels and increased 
surface area exposed for a given volume of the product.  
The similar observation was found by Doymaz for leek 
drying[19]. 
3.4  Effect of initial moisture content on drying rate 

Figures 3e and 3f illustrate the variation of drying 
time and drying rate at different initial moisture contents.  
As mentioned earlier, the moisture content of the sample 
were 2.55 g/g (d.b.), 2.46g/g (d.b.) and 2.29 g/g (d.b.).  
A similar variation trend was observed at different 
initial moisture content, but the drying rate is rather 
different as shown in Figure 3f.  It is clear that drying 
rate increases with the increase of initial moisture 
content at the same drying temperature.  For example, 
the maximum drying rate are 0.338 and 0.162 (g water/g 
dry matter min) in relation to the initial moisture content 
of 2.55 and 2.29 g/g (d.b.) respectively.  The whole 
process of drying is controlled by the difference between 
the partial pressure of water vapor on the surface of pork 
slice and the partial pressure of water vapor in the 
surrounding air[20].  The results indicated that when the 
pork slices has a high initial moisture content, there is a 
larger difference of partial pressure between the sample 
and surrounding air.  This difference is sufficient to 
initiate a transfer of mass (in the form of water vapor).  
These results are in agreement with those reported by 
Khir et al.[21]  They studied the drying behavior of 
rough rice under IR heating.  The effects of initial 
moisture content, rice temperature, drying bed  
thickness, tempering, and cooling methods on moisture 
diffusivity and moisture diffusivity coefficient were 
investigated. 

Eight drying models based on theoretical, 
semi-theoretical and empirical method have been used 
and compared, shown in Table 3.  They were tested to 
select the best model for describing the drying curve of 
the pork slices.  The non-regression analysis was 
performed using the STATISTICA computer program 
and the Levenberg–Marquardt algorithm (MATLAB 

2012a).  Curve fitting toolbox environment was used to 
run drying curve fitting to the experiment data.  
Table 3  Mathematical models selected to describe the drying 

kinetics of pork  

No. Model Mathematical equation Reference 

1 Lewis MR = exp(–kt) [22] 

2 Page MR = exp(–ktn) [23] 

3 Modified page MR = exp[–(kt)n]  [24] 

4 Logarithmic MR = a exp(–kt) + c [25]  

5 Two term exponential MR = a exp(–kt) + (1 – a)exp(–kat) [26] 

6 Henderson and pabis MR = a exp(–kt)  [27] 

7 Midilli MR = a exp(–ktn) + bt
 
 [28] 

8 Modified Henderson MR = a exp(–kt) + b exp(–gt) +  

c exp(–ht)  [29] 
 

The modeling efficiency (EF) is the primary criterion 
for selecting the best equation to describe the drying 
curve. In addition, the reduced chi-square (χ2) and root 
mean square error analysis (RMSE) were used to 
determine the best fit.  These parameters can be 
calculated as follows[30]: 
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where, MRexp,i is experimental dimensionless moisture 
ratio; MRpre,i is predicted dimensionless moisture ratio; N 
is the number of observations, and p is number of 
constants.  The higher the EF values and the lower the χ2, 
and RMSE value are, the better the goodness of fit is. 
Statistical results are summarized in Table 4.  

The model with highest EF value and the lowest χ2 
and RMSE is considered as the best model.  In this sense, 
Henderson and pabis model (with values of EF between 
0.9992 and 0.9998 within the whole temperature range, 
values of χ2 between 1.0574×10−5 and 4.6663×10−5, and 
RMSE between 0.0028 and 0.0102 could be regarded as 
showing a reasonably satisfactory behavior.  The 
validation of the Henderson and pabis model at different 
drying conditions is shown in Figure 4.  The predicted 
data points generally banded around the straight line 
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which showed the suitability of the model in describing 
the infrared drying behavior of pork slices. 

 

Table 4  Curve fitting criteria of mathematical models at 
different temperatures 

T/°C No. EF χ2 RMSE 

Lewis 0.9674 4.6932×10-4 0.0283 

Page 0.9950 1.3223×10-3 0.0194 

Modified page 0.9768 3.9281×10-3 0.0642 

Logarithm1ic 0.9987 1.1655×10-4 0.0257 

Two term exponential 0.9557 5.9411× 10-4 0.0681 

Henderson and Pabis 0.9997 2.8711×10-5 0.0102 

Midilli 0.9619 9.4233×10-3 0.0489 

95 

Modified Henderson 0. 9045 6.4833×10-4 0.1887 

Lewis 0.9985 8.9771×10-4 0.0105 

Page 0.9996 4.1722×10-4 0.0055 

Modified page 0.9986 8.3584×10-4 0.0281 

Logarithm1ic 0.9994 1.2461×10-5 0.0091 

Two term exponential 0.9855 6.7252×10-4 0.0334 

Henderson and Pabis 0.9998 1.1274×10-5 0.0031 

Midilli 0.9889 1.4116×10-3 0.0256 

105 

Modified Henderson 0.9892 5.9277×10-4 0.0253 

Lewis 0.9882 3.3773×10-3 0.0358 

Page 0.9865 1.2023×10-3 0.0452 

Modified page 0.9996 3.3982×10-5 0.0118 

Logarithm1ic 0.9992 7.6669×10-5 0.0208 

Two term exponential 0.9984 1.8778×10-4 0.0403 

Henderson and Pabis 0.9992 4.6663×10-5 0.0028 

Midilli 0.9985 1.4323×10-4 0.0523 

115 

Modified Henderson 0.9981 1.8823×10-4 0.0699 

Lewis 0.9997 1.7720×10-5 0.0048 

Page 0.9994 1.6152×10-5 0.0062 

Modified page 0.9998 1.6232×10-5 0.0074 

Logarithm1ic 0.9997 2.6934×10-5 0.0129 

Two term exponential 0.9991 1.9816×10-5 0.0045 

Henderson and Pabis 0.9998 1.0574×10-5 0.0033 

Midilli 0.9992 2.8234×10-4 0.0128 

125 

Modified Henderson 0.9997 1.3376×10-5 0.0139 

Note: The best fitting results in the temperature range 95ºC-125ºC is shown 
in bold. 

 
Figure 4  Comparison of moisture ratios determined by 

experimentation and prediction 

3.5  Regression analysis of model parameters  
In this study, multiple linear regression was used to  

fitting data to explanatory models for model parameter a 
and k in function of drying temperature (T) and initial 
moisture content (M0).  The model adequacies were 
checking by fitted R2, RMSE and the absolute residuals. 
MATLAB 2012a was used to fit the response surface 
model to the experimental data.  The similar method was 
used by Correa to analyze the combined effect of drying 
air temperature and relative humidity on parameters of 
the drying model[31].  The observed values of parameters 
a and k under different drying conditions are listed in 
Table 5.  

 

Table 5  Observed values of parameters a and k under 
different drying conditions 

M0 (g/g d.b.) 
T/ºC 

2.55 2.29 2.46 

95 a=1.1678, k=0.0318 a=1.0707, k=0.0251 a=1.1286, k=0.0277

105 a=1.2687, k=0.0397 a=1.4048, k=0.0326 a=1.3836, k=0.0367

115 a=1.4396, k=0.0404 a=1.4568,k=0.0356 a=1.3507, k=0.0340
 

The magnitude of the drying temperature is too high 
compared with the parameters a and k, so the temperature 
should be normalized before calculation to reduce the 
fitting errors caused by the mismatched magnitude.  We 
divide the temperature by 100 in order to match the 
magnitude of parameters a and k.  

To estimate the parameters a and k of Henderson and 
pabis model as a function of the drying temperature 
associated with initial moisture contents, the following 
complete statistical model was fitted to the experimental 
data by multiple regression method. 
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where, ,ψ i j  are observed values of the parameters a and 

k for Henderson and pabis model at the ith drying 
temperature and jth initial moisture content (i=1,…3; 
j=1,…,3).  The parameter α0 is the regression constant, 
αi are regression coefficients (i=1, … 5), Ti is the effect of 
the ith temperature, M0j is the effect of the jth initial 
moisture content.  Eij is the random error.  

These analyses were based on the multiple regression  
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and least square regression method.  The expressions 
that best fitted these parameters are as follows: 

2
0 0

2
0

ˆ 0.9778 0.6705 0.39 0.0487

     0.1538 0.2808

− − −k = T M T TM

+ M +   (8) 

2
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= − − −

− −

a T M T TM

M     (9) 

In order to visualize the combined the effects of the 
two factors (M0 and T) on the parameter a and k, the 
response surface and residuals plots were generated as 
shown in Figures 5a and 5b.  This experimental strategy 
has been used in optimization of a thin layer drying 
process for coroba slices[32].  In Figure 5a, the response 
surface of parameter a presents the falling ridge form 

within the experimental rank.  It can be observed that 
the parameter a increases with an increase in the drying 
temperature and a decrease in the initial moisture content.  
The coefficient of determination are R2=0.9155 and 
RMSE=0.0713.  In Figure 5b, it has a coefficient of 
determination R2=0.9756 and RMSE=0.0124, which 
showing that the model developed is adequate.  The 
experimental values of nine sampling points are 
compared with the values obtained from the fitted surface, 
the absolute residuals of constant a is less than 5×10-2 and 
constant k is 1×10-3 respectively.  These verification 
results revealed that the predicted values from models 
were reasonable and accurate. 

 

 
a. Response surface and residuals plot for parameter a 

 
b. Response surface and residuals plot for parameter k 

Figure 5  Response surface and residuals plot for parameter a and k for Henderson and pabis Model 
 

 

4  Determination of moisture diffusivity  

It is well known that drying phenomenon of the 
biological products during the falling rate period is 
controlled by the mechanism of liquid and/or vapor 
diffusion.  During the falling rate drying period, 
moisture diffusion inside the biological products takes 

place mainly in form of liquid diffusion or vapor 
diffusion, and drying characteristics can be described by 
Fick’s second law: 

2

eff 2

⎛ ⎞∂ ∂
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MR MRD
t r

          

(10) 

In Equation (10), Deff is the effective moisture 
diffusivity, m2/s; t is the drying time, s; MR  is the 
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moisture ratio, %; r is diffusion path, m. 
Base on the form and characters of samples, 

assumptions are developed as follows[33]: 
(1) The shrinkage in product during drying are 

negligible, and the assumption of one dimensional heat 
diffusion is satisfied. 

(2) Moisture is initially uniformly distributed 
throughout the mass of a sample. 

(3) External resistances, such as mass transfer 
resistance are neglected. 

(4) Mass transfer is symmetric with respect to the 
center. 

In 1975, Crank[34] developed the analytical solutions 
of Equation (10) for various regularly shaped bodies such 
as rectangular, cylindrical and spherical.  Pork slices 
were considered as infinite slab because the thickness of 
the slice was much less than its width and length.  The 
initial and boundary conditions of Equation (10) are 
written as follows. 
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With the appropriate initial and boundary conditions, 
for a slice sample, a linear relationship between the 
logarithm of MR  and t is obtained, which can be used to 
determine effective moisture diffusivity according to 
Equation (10). 
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where, Mt is the moisture content (dry basis) at t moment, 
g water/g dry matter; Me is the equilibrium moisture 
content (dry basis), g water/g dry matter; M0 is the initial 
moisture content (dry basis), g water/g dry matter; and L 
is the half thickness of the slice, m.  

The value of Me is relatively small compared with Mt 

or M0 especially for infrared drying. However, the 

moisture ratio (MR) was simplified to 

0

tM
M

.  For long 

drying times (neglecting the higher order term by setting 
n=0) and assuming that Me=0, it has been simplified as 
following[35]: 
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This could be further simplified to the Equation (12) 
as: 

2
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8ln ln
π

π δ
= −t eM D t

M           
(13)   

Effect of temperature on diffusivity is described using 
Arrhenius relationship: 

eff 0 exp( )= − aE
D A

RT
           (14)  

where, A0 is the pre-exponential factor of the Arrhenius 
equation, m2/s; Ea is the activation energy, kJ/mol; R is 
the universal gas constant, 8.31 J/(mol·K) and T is the 
absolute temperature, K. 

The diffusion coefficient for each drying temperature 
was calculated by substituting the experimental data in 
the Equation (14). In practice, a plot of ln(MR) versus 
drying time gave a straight line, and the slope of this 

straight line is equal to quantity 
2

eff
2

π
δ
D

, the value of Deff 

calculated at different drying condition are summarized in 
Table 6. 

 

Table 6  Deff of pork under different drying conditions 

Fixed conditions Changed conditions Deff /(m2·s-1) 

3 mm 4.773×10-10 

5 mm 5.311×10-10 
T=105ºC 
M0=2.55 

7 mm 6.236×10-10 

95ºC 3.977×10-10 

115ºC 8.689×10-10 
δ=3 mm 
M0=2.55 

125ºC 11.609×10-10 

2.55 g/g(d.b.) 3.405×10-10 

2.29 g/g(d.b.) 4.174×10-10 
δ=3 mm 
T=105ºC 

2.46 g/g(d.b.) 3.825×10-10 
 

Based on these results, when the pork temperature 
was in the range of 95°C-125°C, the ranges of the Deff 
value of pork increased with temperature.  Moreover, 
the ranges of the Deff value of pork with a slice thickness 
of 3 mm were lower than those of 5 mm and 7 mm 
(shown as Table 6) due to the surface hardening of the 
product.  We found the occurrence of surface hardening 
of thin slabs is faster than that of thick ones because thin 
slabs had quicker moisture evaporation than thick ones.  
A rapid surface hardening of thin slabs then hindered the 
moisture transfer during the drying process, which caused 
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the Deff value of thick slabs to be higher than that of thin 
ones.  Similar results were also reported in earlier 
observations[36].  When the pork temperature was in the 
range of 95ºC-125ºC, Deff was [3.405–11.609]×10-10 m2/s.  
It was close to the ranges of the Deff value of pork 
reported by other researchers, especially at the 
high-medium temperature, i.e. 8.9-15.7×10-10 m2/s at 
130ºC-150ºC and 6-17×10-10 m2/s at 98ºC[37-38]. 

5  Conclusions 

The mass transfer characteristics and drying rate are 
significantly influenced by slice thickness, drying 
temperature and initial moisture content.  In order to 
explain the drying characteristics of pork, eight thin-layer 
drying models are compared with EF, χ2 and RMSE.  
The Henderson and pabis model is the best representation 
of drying data under all experimental conditions.  The 
model parameters k and a are analyzed associated with 
temperature and the initial moisture content by using 
multiple regression analysis and partial least square 
regression method.  The effective diffusivity is 
computed from Fick’s second law, the values of which 
varied between 3.405×10-10-11.609×10-10 m2/s.  It is also 
observed that the value of Deff is affected by drying 
temperature, initial moisture content and the slice 
thickness.  Increase in drying temperature causes 
increase of Deff.  Moreover, the Deff value of pork with a 
slice thickness of 3 mm and 5 mm are lower than those of 
7 mm due to the effect of surface hardening of the pork.  
At the same time, increase in initial moisture content 
result in a decrease in Deff. 
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