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The Comparative Study Germinated Brown Rice Drying Using Superheated Steam and Hot Air
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Abstract
This research work is a comparative study of germinate brown rice (GBR) drying using superheated steam (SH) and hot air (HA) as
drying media. Prior to drying, Khao Dawk Mali 105 paddy was cleaned, dehulled and soaked at temperatures of 35-40°C for 8 h and then
germinated at ambient temperature for 24-27 h. The drying conditions were set at temperatures of 120, 140 and 160°C, and velocities of 1.0, 1.5
and 2.0 m/s. GBR with the initial moisture content of 45-51% (d.b.) was dried down to the final moisture content of 13-14% (d.b.). The
experimental results showed that HA drying provided the higher moisture reduction rate than SH drying. Increases in drying temperature and
velocity led to the higher drying rate. Consideration of GBR qualities indicated that GBR prepared by SH drying method had lower lightness and
higher redness values than that prepared by HA drying method. However, yellowness values of the GBR prepared by both methods were
comparable. In addition, the SH drying method provided GBR with the lower percentages of cracking, elongation, and solid loss, and the shorter
cooking time compared to the HA drying method. GABA content of the GBR obtained by the SH drying method was found to be significantly
lower than that obtained by the HA drying method.
Keywords: Germinated brown rice, Qualities, Superheated steam
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Mmedn (L) vasindessenimdiniinsevuifidtsoimaionuaz 41181984 (Reference) adnidatou A1duad (a) Ha1ganiiindes
sanfidumreuwiidisenaieunazd11d 1989 diumdmbas (o) Imgenhdndndediihiedidy <005 dwmsudnndasani
autidaes maiauasiinanua e uasmaniias ganidnduds uallmauasdiinhiinngeds edifed iy p<0.05) taiiun s
p « ; ;
dnanlumsouialigeiumamwaieiiun Tdugeiuluasinduaaas fmdoalimuand wiu linmmin e annganigiuazna
Tumseuuituiiuiafeidinademsnldsunlasduesdinndesan (Fuss warmiu, 2552) uagdnndessaniidumseuuidranimsa
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Foundamzouuiagiidnumeannuunindenalumsowiuiiviu (o, 2546)

ﬁi = Y Y s 4
MINN 1 aY23U1INADIINHAINIDUUHA

I T Velocity Final moisture content Color
(m/s) (% d.b) L a b
Reference - 14.00 51.4120.01° 3.68+0.01" 14.6320.10°
1.0 1372 56934032 3.16£0.25% 15.920.15°
HAI20 15 13.85 57.9240.57 2.84£021" 16.3420.31°
20 1338 57.30£0.79° 27120.21° 16.0940.25%
1.0 1424 50.44+0.45% 3.1820.17" 16.1540.12*
HA140 L5 13.72 60.74£0.45 3.05+0.09° 16.0120.13°
20 1455 60.5920.54° 2.9720.08° 15.96£0.14"
10 13.98 58.58£0.07° 3.4740.06° 16312021
HA160 15 13.34 59.100.53' 3.20:0.11° 16.2520.15"
20 1442 58.1540.42 3.3340.06° 16.36+0.21°
1.0 13.72 4248+0.71° 6.64+0.22" 16.27+0.21%
SHI20 L5 13.34 44812021° 5512017 16.08+0.08°
20 14.07 48.01£0.44° 5524018 16.7120.23"
1.0 13.04 45.5040.40° 5.7140.12° 1637£0.17°
SHI40 15 1325 47.234020° 5.6720.14° 16.79+0.12°
20 1355 47.89+0.48° 5.44+0.12° 16.66+0.10%
1.0 13.68 46.17+0.39° 22+0.24' 16.64+0.16™
SHI60 15 13.90 47.054041° 5.5940.13" 16.53+0.13°
20 1420 48.030.61° 5434022 16.39+0.10°

Values in the same column with different superscripts mean that the values are significantly different (p<0.05)
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Final moisture
Velocity Cooking qualities GABA
Drying content
Cracking (%)
condition Cooking time Elongation Solid loss (mg/100g Dry
(m/s) (% d.b.)
(min) (%) (%) weight)
Reference = 14.00 23.00+0.00° 10.48+0.19° 32240.19° 70.10+0.10° 34.3245.04°

1.0 13.72 19.33+0.58" 12.61+1.98° 3.49:0,38" 99.90+0.32° -
HAL20 15 13.85 19.67+0.58* 9.67£0.28* 3.531.15% 99.9040.32° -

20 1338 19.670.58* 8.2740.36™ 3.7940.30" 99.8040.42° 27.62+3.04°

1.0 1424 20.000.00™ 9.37¢1.10% 3312034° 100.00£0.00° -
HAL40 15 13.72 20.00£0.00* 10.86+0.86° 3.49+0.35" 100.00£0.00° -

2.0 1455 20.00=0.00™ 9.92:0,99% 3.5320.31° 100.000.00° 26.30+3.04°

1.0 13.98 20.33+0.58° 10.05+0.89* 3.79+0.50" 100.00+0.00% .
HA160 [i5 13.34 20.00+1.00* 10.73£0.81° 313014 100.00+0.00° -

2.0 1442 20.330.58 9.65+1.05" 3.4120.52" 100.000.00° 2245#3.32°

1.0 13.72 16.67+0.58" 10.83£1.99" 1.6620.10° 76.6044.55" -
SH120 15 1334 17.00£1.00° 7.6120.39™ 1.98+0.04° 86.5043.63° -

2.0 14.07 18.67+0.58™ 7.74+1.68™° 1.8040.07° 99.10+0.99% 5.10+0.75°

1.0 13.04 18.000.00" 7.332047" 1.4320.04" 86.3045.08" -
SH140 15 13.25 18.67+0.58" 7.59£0.49™ 1.4320.09° 94.40+2.27" -

20 1355 18.00+0.00° 5944034 1.47+0.09° 96.9042.23° 4012057

1.0 13.68 18.00+0.00° 6.34+0.90° 1.58+0.10° 93.40+2.63* -
SH160 15 13.90 18.00+0.00° 6.92+0,79" 1.54+0.06" 91.70+3.59° -

2.0 14.20 18.000.00° 5.8840.29° 1.5320.117 98.5040.97% 6.41£1.42°

Values in the same column with different superseripts mean that the values are significantly different (p<0.05)
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