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Abstract

Desorption equilibrium moisture content (EMC)/equilibrium relative humidity (ERH) experiments were performed
on two cultivars (Sae naked and Hin-chal naked) of barley (Hordewmn vulgare L.) at 5, 15, 25, 35, and 45C for
moisture contents between 9.51 and 29.13%,db. The method employed involved measuring the ERH of air in contact
with the grain under static conditions, using an electronic hygrometer. The effects of temperature and moisture
contents were investigated, and the measured values were fitted to the modified Henderson model, the modified
Chung-Pfost model, the modified Halsey model, the modified Oswin model, and the modified GAB model. The
ERHs of barleys decreased with decreasing moisture content and temperature, and the EMCs increased with decreasing
temperature and increasing relative humidity. The increase in moisture content with increasing relative humidity
at a given temperature is not linear: the moisture content increased rapidly at high relative humidities, and the
differences between ERH values at different temperature (5-45°C) were insignificant at high relative humidity (>80%).
The effect of the cultivars on EMC/ERH was insignificant at the same temperature. The modified Halsey model
was found to be the best in describing the EMC/ERH of barleys.
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Table 1. Isotherm equations for fitting experimental data
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Table 2. Experimental desorption equilibrium relative humidity values for naked barley

Vs  Eauilibriom Equilibrium relative humidity (%)
(%,db) 5T 25T 35C 45T
9.54 23.10.50%2 2454033 2674032 29.0+0.33¢ 32.240.38°
13.77 45.32091° 48420.87° 51.520.80° 54.240,74° 57.6£0.79°
Sae 18.51 67.840.84° 70.140.85° 72.320.79° 74.1£0.76° 76.240.96°
23.79 81.2£1.05* 82.820.84° 83.4£0.82° 83.620.86° 83.940.79
29.13 86.5+0.80" 86.8+0.99" 86.8+0.86" 87.0+0.90" 87.0+0.89"
951 24.520.52° 25.8+0.26" 2794023 30.00.32° 32.9+027°
13.60 45.6+0.56" 482+0.52° 51.1+0.57 53.8+0.63° 58.0+0.71°
Hin-chal 18.33 67.0£0.52" 68.50.71° 70.1£0.76° 71.9+0.73¢ 7454083
2347 78.540.93" 79.40.86"™ 80.2£0.85" 81.020.81% 82.140.76°
28.88 84.9£0,99° 84.8£0.97° 85.0£0.94° 85.2+0.89° 85.6£0.87°

"Values are meantSD (n=>5).

PMeans with different superscript small letters in the same row are significantly different (p<0.05) by Duncan’s multiple range test.
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Fig. 1. Comparison of equilibrium moisture content/equilibrium
relative humidity of barleies by different authors.
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Fig. 2. Comparison of desorption equilibrium moisture content/
equilibrium relative humidity for Sae naked barley with 5 models
at 25C.
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Table 3. Desorption parameters and mean relative percentage deviation (P) for modified Henderson, modified Chung-Pfost, modified Halsey,

modified Oswin and modified GAB” model

Equation parameters Criteria

Varities Equation A B c - . P (%)
EMC ERH
Modified Henderson 0.000039 15538 2865 0.9945 1337.9" 776 6.00
Modified Chung-Pfost 6263 0.12 1475 0.9954 1571.7" 6.74 424
Sae Modified Halsey 4.9886 -0.00421 2.0467 0.9986 5096.4™ 307 221
Modified Oswin 13.9424 00275 25321 09977 3206.8™ 450 2.26
Modified GAB 7.8685 0.8313 683 09973 2734.8" 4.86 374
Modified Henderson 0.000053 14416 281.5 09951 27422 7.66 595
Modified Chung-Pfost 563.5 0.1106 1519 0.9994 42919” 702 49
Hin-chal Modified Halsey 45165 -0.00438 1.8632 09991 13887.5™ 2.56 1.64
Modified Oswin 13.9661 -0.031 2319 0.9982 13282.6" 440 24
Modified GAB 7.7829 0.8457 524 0.9982 5962.1" 441 320

"Guggenheim, Anderson, De Boer.
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Fig. 3. Comparison of desorption equilibrium moisture content/
equilibrium relative humidity for Hin-chal naked barley with 5
models at 25C.
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model.
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Fig. 5. Desorption equilibrium moisture content/equilibrium
relative humidity for Hin-chal naked barley by using modified
Halsey model.
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