1. East Asian Soc. Dietary Life 131
Vol. 11, No. 2(2001)

HZZ=o| g UAXE #Ho| Faked] FESY

oltal - HYA - Yojg
Asa etz 4 eaerele A5 ot

Quality Characteristics of Brown Rice Flakes Subjected to
Various Flaking and Toasting Method

Yun-Ri Lee, Young-Hee Choi and Mi-Young Kang
Dept, of Food Science and Nutrition, College of Human Ecology, Kyungbook University

Abstract

The physicochemical and sensory characteristics of brown rice flakes by different processing conditions
such as flaking process and their heat treatments were investigated to establish the brown rice flake
processing procedure. To successfully make the compressed rice grain type flakes, the most appropriate
water steeping conditions were 5 hours at 60°C. The brown rice flakes by compressed flaking procedure and
heat treatment with microwave toasting showed the best crispiness-texture that tested from textrometer or
sensory evaluation, and there was no significant difference between the source of rice varieties. The water
absorption index{WAI) of tested flakes were negatively correlated with the water soluble index(WSI) and
positively correlated with bowl hife. The flakes made by compressed flaking procedure and heat treatment
with microwave toasting showed longer bowl life, which is the length of the time that the cereal can retain
its crispness after being soaked in mitk,
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Table 1. The rate of water absorption during steeping time course between normal and glutinous brown rice ab various

temperature
Rate of water absorption (%)}
Brown rice Temp ain 1 hr 3 hrs 5 hrs 7 hrs 9 hrs
Varieties (C)
4 4254186  7H0£090° 117+202 12.8=x250° 1452300  17.7+2445
25 BOBELI7Y  837x114° 14042080  2LOX076° 2854503 301556
Normal P 4 " o .
40 158+089"  223+4090°  290+085° 318050 36.0+0647 3102000
60 276+001°  318x084  340%079°  367+030° 37087  B/T+000°
4 8424081  108+209"  160+070° 174263  223+180°  230%120°
) 25 102+066°  138£188°  198+150° 3214418 3212354  372+260°
Glutinous 4 4 4 .
40 16.8+2.79 251£077 30742707 373£310° 43811045 416+22T
60 3162165  400+£058° 4204177 4301001°  44040.01° 4312016
Varieties 0.000
Time 0.000
Temp. 0.000
Varieties * Time 0.000
Varietiee * Temp. 0.039
Time * Temp 0.000
Varieties * Temp * Time 0.002

"Means followed by the same letter in column are not significantly different(p<0.05).
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Table 2. Contents of released reducing sugar during steeping time course between normal and glutinous brown rice at
various temperature

Contents of released reducing sugar ( gg/ml)

Brown rice Temp.

Varieties c) 30 min 1 br 3 hrs 5 hrs 7 hrs 9 hrs

4 17541260  183+128° 3114241  315+% 505 423£354° 5234232
25 33840000 524201 759+241° 160+ 278° 28541271 403838

Normal 40 405+236 72845220 141+£418° 302+ 8507 402+2115° 42641974
80 469+583  o08+086 284134 300+1113F  658+1311° 75642683
4 9214205 4274177 5774134  656+344" 603177 7821468

Glutinos 25 A14291°  558+201°  871%201Y 2844342 400XU8T 44530007
40 5084267  860+116° 1494232 4154647 449+487° 46945447
60 B44+066° 2504245 5074675 SU9E3LG8F 809377 93243243

Varieties 0.000

Time 0.000

Temp. 0.000

Varieties * Time. 0,000

Varieties * Temp. 0.000

Time * Temp. 0.000

Varietie * Temp. * Time 0.008

U Means followed by the same letter in column are not significantly different(p<0.05).

Table 3. Varietal differences in hardness of stearmed which steeped after these times at various temperature
Hardness(g)

Brown rice Temp.

Varieties (c) 30 min 1 hr 3 hrs 5 hrs 7 hrs 9 hrs

4 73040505 63740696 53310747  475+0561°  458+1149° 3960425
2 700£0000%° 6094007 522400000 46240051 4310011 3860051

Normal A0 683L0248° 52540086 450+0046% 404T006F  387=0105 35820249

60 65540028  437£013%° 407+0066°  398+0005° 35110057 303+006%°

4 88140387  625+0320° 491+0391"  433+0577% 3860199 33300007

_ 25 79840023 61240025 501£00007  420£0005° 377+0005" 3.20:0011°

Glutinous o b b be a

A0 TETHOO0PS®  5.25£0000° 43610057 423015 3620060 3160057

60 67540015  50310057° 436+0021" 3910779  355+0023° 3.00+0.000°
Varieties (.641
Time 0.000
Temp. 0.000
Varieties * Time 0172
Varieties * Temp. 0,000
Time * Temp, 0.001
Varieties * Temp. * Time 0.020

U Means foliowed by the same letter in column are not significantly different(p<003).,
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Table 4. Expansion and texture of brown rice flakes prepared with different cooking conditions

Brown rice Heat treatment Expansion Hardness Crispiness
Varleties (ml/g) (g) (No of peak)
Frying 42020008 053006 5334057
Normal Microwave toasting 420000 0.88x0,01™ 8.66£057%
Compressed Oven toasting 3.20+0.00° 0.98+0.06%° 333057
flake type Frying 45020000 0561002%  533+057*
Glutinous  Microwave toasting 4752025 07740005 1031057
Cven toasting 391014 1.00+0,02° 4664057
Frying 293+0.05° 034002 500£0.007
Normal Microwave toasting 351003 0.55£0.05" 7.00£0.00°
Ordinary flake Oven foasting L71+024* 1.32+0.79" 2,000,007
type Frying 3382005  042+000° 6,0020.00°
Glutinous Microwave toasting 357x0,02° 07420005 866057
Oven toasting 1.9920.00" 098+001™ 433057
Process 0.000 0.406 0:000
Varieties 0.000 0.821 (.000
Heat treatment 0.000 0.000 0.000
Process * Varieties 0.002 0.989 0.044
Process * Heat treatment 0,000 0.158 0.000
Varieties * Heat treatment 0123 0475 0.004
Process * Varieties * Heat treatment 0.003 0.237 0.341

¥ Means fallowed by the same letter in columnn are not significantly different(p<0.05),
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Table 5. Water absorption index(WAI), water scluble index(WSI) and bow! life of brown rice flakes prepared with different

cooking conditions

Brown rice

o Heat treatment WAI {g/g) WSI(%)  Bowl life (min)
Varieties
Frying 8.00+010Y 34+005% 4254005
Normal Microwave toasting 8.10+001" 1.200.00° 6.93+0,128
Compressed Oven toasting 7.000,00 205£005°  490£043
flake type Frying 7.70+0.20F 5.45+1.04° 5204000
Glutincus  Microwave toasting 131005 1624002 720£0.20°
Oven toasting 6.661057 1.2240.04* 5100121
Frying 230001 380£005%  306+01F
Normal Microwave toasting 6.15£0.15° 352+0,02° 2.06+0.12"
Ordinary Oven toasting 5.45+0,05" 559+009' 133012
flake type Frying 3954005 4254005 1.23+0,05*
Glutinous ~ Microwave toasting 6.90+0,10° 2.84+0.06° 2.06£0,05°
Oven toasting 456+£040° 5084001 130+0,01°
Process 0.000 0.000 0,000
Varieties 0548 0.000 0211
Heat treatment 0.000 0,000 0.000
Process * Varieties 0.006 0.000 0.000
Process * Heat treatment 0.000 0.000 0000
Varieties * Heat treatment 0.000 0000 0.000
Process = Varieties » Heat treatment 0,013 0.000 0,000

Y Means fallowed by the same letter in column are not significantly different (p<0.05).
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Table 6. Senscry evaluation of brown rice flakes prepared with different cooking conditions

Brown rice L. {verall
Varieties Heat treatment Color Sweetness Hardness Crispiness quality
Frying 3520840 4924260° 340£065  8651101™  0544062*
Normal Microwave toasting 109+065°  103+117 518+132° 11724085  113+115
Compressed oven foasting 05842765 3374178  113+214" 3894118 3674128
flake type Frying 4044051° 5454307 337087 910+143° 860+1.13%
Glutinaus Microwave toasting 111+06%  04B+15¢°  467+045" 1054248 113408
oven toasting 6412 48+150°  113+172 404248 315+111°
Frving 686£075% 50842357 9214157  TT24105° 7124198
Normal Microwave toasting 797062 72042959 73111455  998x062*  935+115*
Ordinary oven toasting 9444122  BRTH1ITY BOTHOMZ*  7204246° 6734225
flake type Fryirg 620+112  606+137 5394088 908+146% 9314107
Glutinous Microwave foasting 933 #0358 B43+039% 697104 11341247 10441497
oven toasting 6784213  647£237 760+344%  7s3+108 8024335
Process 0613 0439 0.001 0218 0073
Varieties 0,009 0.199 0.012 0.005 0.071
Heal treatment 0.000 0,000 0,000 0,000 0.000
Process = Varieties 0.749 0.751 0.040 0.001 0,001
Process * Heat treatment £.000 0.000 0.000 0.000 0.000
Varieties * Heat treatment 0.000 0.824 0.180 0.004 0917
Process * Varieties * Heat treatment 0.286 0.106 0.024 0.025 0.412

" Means foilowed by the same letter i column are not significantly different{p<0.05).
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Table 7. Correlation coefficients among varlous charac-
teristics relevant

Correlation
Relevant characters Y
coefficients
Expansion - WAI 0.701*
- Bow! life 0.766**
- Sweetness 0.763**
- Crispiness 0.702%*
- QOverall quality 0.764**
Bowl life - Contents of -0721*
reducing sugar
- WAI 0,739**
- WSl -0671**
- Overall quality 0.963**
Overal. quality - Sweetness 0.780%*
- Hardness -0832*
- Crispiness 0.963**

"™ significant at 5% and 1% level, respectively.
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