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Quality Characteristics of Brown Rice Flakes Prepared with
Giant Embryonic Rice and Normal Rice Cultivars
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The quality characteristics for brown rice flake were examined using eight kinds of brown rice cultivars such as
Shinsunchalbyeo, Shinsunchal giant embryonic rice, Whachungchalbyeo, Whachungchal giant embryonic rice,
Whachungbyeo, Whachung giant embryonic rice, Nampungbyeo, and Nampung giant embryonic rice. The qual-
ities of grain such as the released reducing sugar, water absorption rate and hardness of grain are examined
with different temperature and time at sedimentation in water and pressed grain-brown rice flake are prepared
after sedimentation in 60°C water for 5 hours. The brown rice flakes prepared from the giant embryonic type
rice cultivars showed higher expansion volume, lower hardness, more crispness, longer bowl life time and better
taste than that prepare from normal type rice cultivars, which showed the giant embryonic type rice cultivars
were appropriate for brown rice flakes. Among the giant embryonic type rice cultivars, the glutinous rice vari-
eties were better to prepared the brown rice flakes than its normal rice cultivars. The water absorption index
of flakes tested were positively correlated with expansion volume and bowl life hardness. From tested sensory
evaluation were shown to be negatively correlated with water absorption index. Among the tested cultivars, Shin-
sunchal giant embryonic and Wachungchal giant embryonic rice were most appropriate for brown rice flakes
preparation.

Key words : brown rice flake, quality characteristics, giant embryonic rice cultivars.
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Table 1. Texture analyser conditions for hardness measurement
of steeped rice grain

Prove diameter 10 mm
Graph type force vs time
Force threshold 45kg
Distance threshold 1.0 mm

Test speed 10 mm/s
Post test speed 1.0 mm/s

Table 2. Texture analyser conditions for measuring expansion
volume, hardness and crispiness of flake

Prove diameter 3 mm
Graph type force vs time
Force threshold 50g
Distance threshold 1.0 mm

Test speed 0.2 mm/s
Post test speed 1.0 mm/s
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Fig. 1. Water absorption curves of eight different rice cultivars
steeped at 60°C.

Bow! life3d
33 3n)flake?) bowl life®E 4°C -0l A5l &Ew)
flake®] o}2toprtdt mho] gloid wWizix] Al AlZES.

=80t
zdE 3589 1098 o2 v flaked] A, ©t,
ket e, vad J, AR AR, 14% J=, ek

_]

o i

T B 7R = tidle] 6913 AR BAGER
o] quantitative descriptive analysis

(QDAMPH®00 2 23] WHE3le) FHAE T3

SAHE

AN AL data= A T2 SPSS PC+E ©| &3t
o] AR BAHEA (one-way ANOVA)S Duncan®] W54
BHoz fodg A5t

0‘ —
2 du] flakeE AF3V7] YEiAE FES] & 9
Zz)slodof stEE, E51E FW|EL v 2 HES
o) FFEEHT 7 wre 219 60°ColA FAEHA

h=1}

| e ickeolnl el olstetN =y s}
=2
&

Fig. 1914 & 5= %ol Avhuleln] F550] dWEE=
Boy £4¢ mE FREFFEC) BROM, A o|FREE



542 22 ZskE]R] Al 33 B A 5 & (2001)

Table 3. Released reducing sugar contents during rice steeping at 60°C

Contents of released reducing sugar (ug/ml)

Rice cultivars
30 min 1hr 3hr 5hr 9 hr 12 hr
Shinsunchalbyeo 5+0.00° 15+0.73 107+£12.13° 331+14.79° 401 £0.00° 508 £ 14.56°
Shinsunchal giant embryonic rice 35+1.21¢ 87+6.31° 299+3.88¢ 43116.06° 518+£0.70% 591 £6.26°
‘Whachungbyeo 14+1.45° 43+291° 154+8.74° 395+5.58¢ 479+42.21° 495 +39.57°
‘Whachungchal giant embryonic rice 19+0.00° 36+2.67° 179+5.57° 423+ 14.07¢ 494+£9.71° 519+£4.85°
‘Whachungbyeo 14+1.45° 43+291° 154 +8.74¢ 395+5.58¢ 479 +£42.21° 495+39.57°
Whachung giant embryonic rice 20+ 1.21° 42+0.48° 203 +2.90° 438+4.85¢ 480+9.67° 502+2.43°
Nampungbyeo 610.98° 15+0.24° 77£0.97* 205+1.22° 324+20.87° 333+16.50°
Nampung giant embrynoic rice 362431 107+6.81¢ 303t£13.41% 438+13.58¢ 553+9.21¢ 6261+243°
UMeans followed by the same letter in column are not significantly different (p<0.05).
Table 4. Hardness of steeped rice grain with different cultivars
Hardness (g)
Rice cultivars Steeping time
30 min 1hr 3hr Shr 9 hr 12hr
Shinsunchalbyeo 3.98+£0.02%)  378+0.20° 3.324+0.24® 2.50+0.33* 1.28£0.34* 0.98+0.01*
Shinsunchal giant embryonic rice 3.42+0.09° 3.06£0.03* 327+0.26% 2.65+0.26® 1.42+0.26* 1.12+0.21°
‘Whachungchalbyeo 3.84+0.11° 326+£0.21%* 3.53+0.31° 2.39+0.12* 1.19£0.12* 0.861+0.15®
‘Whachungchal giant embryonic rice 3.28+0.21° 3.04+0.05* 3.05£0.06° 2.331£0.13* 1.49+0.19* 0.92+0.05®
Whachungbyeo 4.12+£0.006° 3.51+£032° 3.02+0.01* 2.9140.06° 1.38+£0.14* 0.70+0.52*
‘Whachung giant embryonic rice 43110.18¢ 3.85+£0.04° 3.55+£0.05 2.54+0.18* 1.43+£0.12* 0.9240.05®
Nampungbyeo 4.68+0.04° 3.79+0.14° 3.44+0.08° 2.58+0.31® 1.45+0.29* 1.094+0.07®
Nampung giant embryonic rice 4.02+0.01% 3.72£0.29° 3471+032° 2.63+0.03* 1.23+0.08* 1.08 +0.06®

PMeans followed by the same letter in column are not significantly different (p<0.05).
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Table 5. Expansion hardness and crispiness of flakes prepared with different rice cultivars

Rice cultivars Expansion volume (ml/g) Hardness (g) Crispiness (No of peak)
Shinsunchalbyeo 408+0.21%Y 0.82£0.01% 5311058
Shinsunchal giant embryonic rice 425+0.19° 0.4220.04* 7.661£0.58°
Whachungchalbyeo 3.63+0.23 0.89+£0.13° 5.01+1.00™
‘Whachungchal giant embryonic rice 427+042° 0.36+0.11* 6.67+0.58%
Whachungbyeo 1.77£0.57% 0.95+0.00° 433+0.78®
‘Whachung giant embryonic rice 3.29+0.31° 0.52+0.01* 6.00%1.00¢
Nampungbyeo 176 £1.56* 1.99£0.56% 3.67+0.58"
Nampung giant embryonic rice 331029 0.51+0.04® 7.67+£0.58°
YMeans followed by the same letter in column are not significantly different (p<0.05).

Table 6. Quality properties of brown rice flakes prepared by different rice cultivars

Rice cuitivars WAL (g/g solid) WSI (%) Bowl life (min)
Shinsunchalbyeo 7.65+0.49% 3.1110.16% 6.20
Shinsunchal giant embryonic rice 9.70+0.14° 291+0.12 8.20
Whachungchalbyeo 6.30£0.78> 1.5240.06° 6.40
‘Whachungchal giant embryonic rice 9.80£0.00° 1.85x0.21° 7.40
Whachungbyeo 5.85+£0.07° 0.90£0.14™ 6.00
‘Whachung giant embryonic rice 6.451+0.78™ 0.56£0.05° 7.40
Nampungbyeo 475+0.35* 0.76 £0.05® 6.20
Nampung giant embryonic rice 7.25+0.35% 1.08+0.01° 7.40
Y2Means followed by the same letter in column are not significantly different (p<0.05).

Table 7. Sensory evaluation of brown rice flakes prepared with different rice cultivars

Rice cultivars Color Sweetness Crispiness Hardness Overall quality
Shinsunchalbyeo 498 +2.41%Y 4.49+2.56™ 6.90+2.35 7.50+£2.95° 6.98 £2.90%
Shinsunchal giant embryonic rice 103+ 1.79° 7.54£2.67° 9.85+2.,55 483+151* 10.45+1.56°
‘Whachungchalbyeo 6.90+2.14° 5.18+2.46% 9.0742.23® 6.56£3.50% 6.35+£3.90®
‘Whachungchal giant embryonic rice 103+1.78° 6.731231% 8.70+2.81% 5.21+1.65% 10.55£1.30¢
Whachungbyeo 6.93+1.74° 4.08+2.72* 7.74+0.81% 9.88£1.84° 548 +3.35%
Whachung giant embryonic rice 1031262 7.02+£3.37% 9.70+223° 6.231+1.69% 9.34£2.60™
Nampungbyeo 435+2.61° 4.67+3.26% 7.234+3.39® 1054+ 1.27° 4.52+1.58
Nampung giant embryonic rice 11.7+£1.33¢ 7.81£3.67° 9.91+2.09° 7.2612.83% 7.90+2.47>4

PMeans followed by the same letter in column are not significantly different (p<0.05).
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Table 8. Correlationcoefficients among various relevant
characteristics

Relevant characteristics Correlgtionl)
coefficients
Hardness of steamed rice grain -Expansion -0.729*
-Crispiness -0.913%*
-WAI -0.825*
-Bowl life -0.926**
-Color -0.897**
-Sweetness -0.908**
-Hardness 0.875%*
-Overall quality ~ -0.966%*
Water absorption rate -Crispiness 0.727*
-Bowl life 0.842%*
Expansion -Water absorption ~ 0.723*
-Crispiness 0.710*
WAI -Expansion 0.846**
-Bowl life 0.725%
-Crispiness 0.785*
-Hardness -0.837**
Bowl life -Crispiness 0.823*

D= x% significant at 5% and 1% level, respectively.
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