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Moisture Content Measurement of Wheat Flour and Red-pepper Powder
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Abstract

This study was conducted to measure the moisture content of wheat flour (5.9~17.07%w.b.) and red-pepper powder
(10.87~27.36%w.b.) using 5 MHz L.C oscillator which enable to detect the capacitance change of parallel plate type
sample holder with food samples depending on the moisture content. The effects of bulk density and sample tem-
perature on oscillation frequency were analyzed. To eliminate the effect of bulk density on oscillation frequency the
moisture density was estimated to compensate the effect of bulk density on moisture content measurement. Various
empirical models including frequency (F), moisture density (p_) and sample temperature (T) as the variables were
developed by regression analysis. The standard errors between measured moisture content and predicted moisture
content of wheat flour and red-pepper powder by developed models were 0.609% and 0.632%, respectively.
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Fig. 1. Block diagram of the L.C oscillator.
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Fig. 2. Frequency variations of the LC oscillator depending
on capacitance change at the initial frequency of 5 MHz.
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Fig. 3. Moisture content dependence of frequency variation
of LC oscillator including sample holder filled with wheat
flour and red-pepper powder at S MHz.
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Fig. 4. Effect of sample temperature on frequency varia-
tions of the LC oscillator including sample holder having
various moisture densities (at room temperature 28:0.5°C).
(a): Wheat flour, (b): Red-pepper powder
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Fig. 5. Bulk density dependence of frequency variations of
LC oscillator including sample holder filled with wheat
flour and red-pepper powder having the various moisture
contents(at room temperature 28+0.5'C), (a): Wheat flour,
(b): Red-pepper powder
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Fig. 6. Moisture density dependence of frequency varia-
tions of the LC oscillator including the sample holder with
samples at room temperature 28:+0.5°C.
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Fig. 7. Relation between measured moisture content and
predicted moisture content by equation (5) and (6). (a):
Wheat flour, (b): Red-pepper powder
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Table 1. Regression analysis on the relationship between the frequency change of the LC oscillator(F) and the moisture
density( p,) of the wheat flour and red-pepper powder

Regression coefficients
Item Model R, RMSE
a, a, g, a,

Wheat flour F=ap, +a, -0.81458 4.82346 0.0034 0.0034
F=ap +ap, +a, -3.55378 -0.22959  4.80153 0.9879 0.0023

F=ap +a,p0, +ap, +a, 2612387 3.12165  -0.76121 4.81453 09885 0.0023

Red-pepper powder F=ap_+a, -1.01853  4.87725 0.9486 0.0057
F=ap'+ap +a, -0.36992  -0.93649  4.87290 0.9487 0.0058

132.73643 -45.85833 4.404645 4.69921 0.9591 0.0053

F=a,p '+ a,p, '+ a,p,+2,

Table 2. Regression analysis on the moisture density( 0 ) and sample temperature(T) dependence of the oscillation
frequency(F) at room temperature, 28 + 0.5°C

. Regression coefficients )
Item Model R RMSE
) a 3, 3
F=ap, +aT +a, 077282 -0.00078 4.84141 0.9714 0.0026
Wheat flour N
F=ap, +ap,+aT +a, -196376  0.52054 -0.00078  4.83377 0.9727 0.0026
F=ap, +aT +a, -1.21177  -0.00162 4.93685 0.9567 0.0049
Red-pepper powder s
F=ap, +ap,+aT +a, -16.99908  1.76288 -0.00154  4.80956 0.9749 0.0038
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