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Abstract

The experiment of malt klining process was divided in three heating methods. The period
of time and drying rate were determined from only hot-air oven or radio frequency heat treatment
as well as application of radio frequency (RF) heat treatment with hot-air oven also done. The
result found that conventional malt kilning with hot-air oven at temperature of 50°C for 10 hours
reduce initial moisture content (mc)from 44% down to 28.9%, then increased temperature to 60,
70, 80 and 85°C which each temperature was 3 hr and moisture content decreased at 23,13.78, 6,
4.4 %, respectively, and finalized by decrease temperature down to 50°C for 1 hr. The moisture
content of malt product was 4.78% and the total of time was 24 hours. During the 1" to 10" of
oven drying moisture of malt reduce continuously which the rate of drying was 1.51 percent/hour.
When dried for 17 hours the malt contained 10% mc and the drying rate was 2.54 percent/hour.
After drying for 24 hours, the mc decreased from 10% to 4.78% with the rate of drying of 0.33
percent/hour. The product malt showed the wort color equal to 5.63 European Brewing
Convention (EBC) and Specific Energy Consumption (SEC) 64.73 MJ/kg water. Kilning with the
heat from radio frequency 27.12 MHz with the temperatures of 65, 75 and 85°C showed no
significant difference between period of time which spent in drying the malt moisture content
from 44% to 5% mc (less than 3 hr). and the drying rate were of 19.79, 23.95 and 21.42
percent/hour. The wort color of the malt were 4.29, 3.93 and 3.93 EBC and the SEC were 2.25,
2.20 and 3.54 MJ/kg water, respectively. Kilning malt by applying the combined hot-air oven
with RF heat treatments were designed by applying hot-air oven to the green malt until they
reached their moisture to the level of 30%, 20% and 10%, then followed by RF heat treatments

with three levels of temperature of 65, 75 and 85°C. The result showed that the use of a hot air



drying malt from 44% to 30%. 20% and 10% in malt drying were significantly difference. The
result also showed that the period of drying time was not different between drying RF
temperatures. The initial moisture content (when dried by hot air oven) before continued to RF
heat treatment affected period of total drying time which 10%mc showed the longest time (17 hr
26 min). The drying malt from 44% to 30% by hot air dryers has a drying rate at 1.53
percent/hour. Then followed by RF heat drying, the moisture content of malt decreased from 30%
to 5% within 2 hr 36 minutes with a drying rate of 10.15 percent/hour. Total time for drying malt
by application of a hot air dryer and the heat from radio frequency at temperature of 65°C was 11
hr 36 minutes which was a way to reduce the moisture by spending the minimum amount of time
and the SEC was 54.16 MJ/kg water and the intensity of the malt is equal to 3.4 EBC so called
pale malt. When compared the time to drying malt with a hot-air method, reduced moisture from
44% to 5%, it was found that the method spent more 2.1 time and getting more SEC to reduce
moisture content. Therefore, at the end of malt kilning process which hot air drying typically have
lower rate of drying, the application of heat from radio frequency is an alternative method to save

time and energy and reduce the cost of malt production.



