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Introduction

e Maize is a staple food in Kenya with
a percapita consumption of 98 kilograms

¢ Aflatoxin contamination of maize is a
recurrent problem

e Ihey are produced by the fungi
Aspergillus  flavus and  Aspergillus
parasiticus and are carcinogenic .

o Aflatoxin risk is enhanced during
growth by prolonged moisture and nutrient
stress conditions and also by exposure to
high humidity and temperature in the
harvest/post harvest period

e limely and adequate drying is critical
for the minimization of food spoilage.

Prediction of the maize drying is
sometimes based on published empirical
data. The objective of this study was to
compare the documented numerical
models of low temperature drying of maize
and determine the nature and the
significance of the variability when cross -
border / experiment model applicability is
assumed.

Materials and methods

Experimental data for the drying
characteristics of shelled and fully exposed
maize ears (Table 1 and Table 2) was
compiled

The selected drying models

e represented research on original maize
samples

e reported sufficient accuracy in
reproducing the drying dynamics of the
studied samples in their stated range of
application.

Drying and moisture diffusivity curves for
shelled maize and fully exposed ears (with
a specific surface of 784 and 92 m?*m?
respectively) were reproduced in the range

35 - 60 °C.

Results

he graphical representations of the
obtained model comparisons are as shown
below.

Maize kernel moisture content variation at 40°C

M=M_+MR(M -M.), kg kg db. M,
=T - T R - B BT R R = - =
o o e W (. B T O B O O
o o D oD De D eD oo e
L e EE——— i 5.00E-06
— — - 4.50E-06
= L4
£ 1000 £/ | i —
- F £ T 4.00E-06 =
= > e W st ] NE
& —te— A1 & Brooker )ik S
;‘ 20.00 _ 3 —_—f| & |"'."1':'rE'_-,-' : :IE 3.30E-06 0
c : —+— Sharaf-Eldeen W 3
= —e— |ittanit {11 3.00E-06 %
'é"-" —=— Tharmpson ! :' ¥ E
é 30.00 ==&==-\Wastarman {11 2.50E-06
k- ==fm==bdisra & Brooker :'l ] T
==4e==Li & Morey 1] -
U ok :
= £ == === Sharaf-Eldeen :.'I' i 2.00¢-06 T:r:
= 40.00 £ --on=-ittanit 4 7 ;-
3 N ==f===Thompson / LeT 150806 S
= Bl - Hustrulid il -
" ==3%===Hacihafizodlu i <4 E 1.00E-06 !
£ 50.00 e W
(= Lt ¢ -
i e Ldess * 1 3.00E-07

60.00 2 0.00E+00

AModel

Table 1 Empirical data comparisons for shelled maize drving

Experiments

[Accuracy]

Curve fitted parameters and range of
application
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Table 2 Empirical data comparisons for drying of fully exposed maize ears
Model Experiments Curve fitted parameters and range of
[Accuracy] application
1. Page Friantetal 2004 | k = exp[—28.66+ (0.2744T,,,. — 86) M, +

MR = exp(—kt™)

7947.8/T,p.] B"

)

[R°=0.98] n = 0.9915
35=T<45°C, 8<rh=15 %
v=03m's, 0.136=M,=0.52 kg'kg db
2. Twotermexponential | Sharaf-Eldeenet | ¢@,=0.845%andg,=1— g,
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[R'=0.98] k, = 0.1278k,
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3. Logarithmic Corréa et al.. @, =0.011102T 4 0.51609802
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45=T=65°C,012=M=<045 kgkg db
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Maize kernel moisture content variation at 60°C
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Maize ear moisture content variation at 35°C
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Maize ear moisture content variation at 60°C
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Key findings

e Significant differences in the water
activity representations were
observed.

e An accurate drying time prediction
IS not always indicative of precise
drying process dynamics as
determined by the variable product
diffusivity.

o Standardisation of equipment and
procedures for rapid on-site
profiing of product drying s
important for the design and
optimisation of safe drying and
storage systems.
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