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Abstract

The experiments of rice bread processing were carried out to compare the varietal difference in processing
adaptability to rice bread between brown and milled rice flour, and to analyze the interrelations among chem-
ical properties of rice grain and some characteristics relevant to rice bread processing and quality. There was
varietal difference in adaptability to rice bread processing in both brown and milled rice, but there was not sig-
nificant adaptability differrence between brown and milled rice flours to rice bread processing. However, there
was remarkable adaptability difference between brown and milled rice flours to rice bread processing in some
rice varieties. Three high-amylose rices AC 27, IR 44, Suweonjo showed high quality of milled rice bread
among tested rice materials. Brown rice revealed better adaptability to rice bread processing compared with
milled rice in all varieties except the above three varieties. Especially, the glutinous rice Hangangchalbyeo fail-
ed to normal formation of rice bread from milled rice flour, but it showed the successful formation of rice
bread from brown rice flour. The interrelations among chemical components of rice grain and some chara-
teristics relevant to rice bread processing and quality exhibited quite different tendency between brown and
milled rices. In the case of rice bread processing by brown rice flour, the larger volume expansion of dough
during fermentation made the more springy rice bread and the more moist rice bread showed the more soft
and cohesive physical property. In the case of rice bread processing by milled rice flour, the lower protein of
rice flour was closely associated with the more moistness of rice bread and the higher lipid led to the more un-
iformal air pore distribution, the smaller pore size and the lower springiness of rice bread. Also, the larger
volume expansion of dough during fermentation made the better loaf formation and the larger pore size of
rice bread. The better loaf formation of rice bread revealed the softer hardness and the lower chewiness, and
the lower springiness was closely correlated with the more uniformal size distribution of air pore and the

smaller pore size in rice bread.
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Table 1. Chemical properties of rice cultivars

Crude protein ~ Crude fat  Crude mineral

Cultivars (%) (%) (%)

B M B M B M

Hangangchalbyeo  7.74 7.31 2.81 103 129 052

IR 841-76-1 818 737 233 048 135 003
Suweon 230 821 731 231 035 127 070
AC 27 954 826 231 020 150 0.55
Suweon 232 868 7.78 301 009 124 050
Pusa-33-30 854 784 216 029 128 046
IR 44 779 717 225 034 121 050
Suweonjo 947 805 270 019 131 042
Average 852 764 249 037 131 046
t-test NS * % *

B, Brown rice; M, Milled rice.
* **. Significant at 5% and 1% level, respectively.
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Table 2. Expansion ratio of batters, loaf formation and specific loaf of rice bread (added with 3% hydroxypropyl-

methyl-cellulose)

Expansion ratio of batters

Loaf formation (%) Specific loaf volume (m//g)

Cultivars
B M B M B M

Hangangchalbyeo 1.54™ 1.67 104.2° 98.6° 1.85° 1.95
IR 841-76-1 2.10" 1.95" 88.4° 74.7° 2.01*" 1.98%
Suweon 230 1.64" 1.88"™ 142.5° 87.8 1.89° 2.22°
AC 27 1.74° 1.69° 72.5¢ 117.5° 1.88" 3.70°
Suweon 232 1.82" 2.04" 79.3° 75.0° 1.92* 227
Pusa-33-30 2.16° 1.72¢ 105.7° 89.4° 217 1.93¢
IR 44 1.41° 2.11° 138.0° 146.7* 1.89 6.81°
Suweon cho 1.97* 2.51° 84.7° 123.8° 207" 6.55°

Average 1.80 1.95 101.9 101.7 1.96 3.43

t-test NS NS NS

B, Brown rice; M, Milled rice; NS, not significant.

Values with different superscript on the same column are significantly different at P <0.05.
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Fig. 1. Vertical sections of rice bread made from polished (A) and brown (B) rice flour in eight rice varieties.

Table 3. Varietal difference sensory evaluation for several properties of brown and milled rice bread

Uniformity of pore size Size of pore Springiness Moistness
Cultivars
B M B M B M B M

Hangangchalbyeo 10.3* 11.56* 0.48° 0.24° 3.48° 2.16° 11.6° 11.33*
IR 841-76-1 8.59" 8.59" 4.12° 4.81° 7.90" 8.26" 9.08° 8.85"
Suweon 230 477 5.56° 5.64° 7.01 6.78" 6.04" 8.30 8.45°
AC 27 9.11" 3.94° 5.54° 5.32™ 5.23° 10.25° 4.25¢ 4.90°
Suweon 232 8.06™ 7.12° 4.83° 7.02" 7.18" 6.12% 5.97° 4.54¢
Pusa-33-30 3.35° 7.11° 9.77° 5.77% 8.91* 6.86™ 6.53° 4.70
IR 44 7.20° 5.41% 7.73" 5.99 3.37¢ 7.16™ 3.34 8.59"
Suweonjo 7.58" 4.04° 5.45° 8.92° 4.38% 7.67" 4.50° 6.66°

Average 7.37 6.67 5.45 5.64 5.70 6.82 6.67 7.25

t-test NS NS NS NS

B, Brown rice; M, Milled rice; NS, Not significant.
Values with different superscript in the same column are significantly different at P <(.05.

WA, Wolz Azl AgolE 4RQ 2 6l
4ol A% goul A SFEAE FEslch
3 Azt Ao FHE Qe el ek

% 5ol gum ) 5 A52Hgel Saje] W wE
9] dough Aol w3t 71e1% & Ashr} obdr} A
zkslolln o)l dfalxl kom neh L zeln}

) ATF A ol golch.

ol
(<

off fr dd 4

C27, 4%

LUpRS
o0 7)g4] =717} o}
| A%et. ol BlsjA
232 52 4w 713

IR 841-76-1, Pusa 33-
o Z7Ph oA Fdg

w
Ol _'b'
e

S48 wolrh UghA
= ol 875 FAF 20N FAR 4
E(RHAE 5 4 olbdl, 20ANE Al wE

EZo)A fFslglen] B3] AC 27, IR 841-76-1 S
o] +4akgdrt. dv|e} wWin|wrlolls RE BHEA
ofl ] frel&t atolrt gl oyt EFof webis dn|
o} wiw] wh7kol] F55A wollA tha Ao E by
Wt 53] dvjufo] whuludof wjsha] 5 EAIH|

—67- gz #skE] 2] A 134 A 1.5(1997)



68 Z4aled .

238 - 4

A

Table 4. Varietal difference in textual properties of brown and milled rice bread

Culti Hardness (g) Springiness (cm) Cohesiveness Chewiness (J)
ulfivars
B" M? B M B M B M
Hangangchalbyeo 255.5" 274.3" 0.80* 0.76" 0.70* 0.70° 88.3° 146.0°
IR 841-76-1 267.4° 245.9™ 0.84*" 0.83" 0.59" 0.70 133.9" 141.7°"
Suweon 230 168.2" 146.2° 0.85° 0.87° 0.61" 0.67° 87.3° 84.6™
AC 27 464.2° 90.9° 0.90° 0.84" 0.65* 0.69° 272.3° 52.2°
Suweon 232 268.3" 457.7° 0.88° 0.85° 0.56" 0.55" 485.5° 212.0¢
Pusa-33-30 335.5" 336.6" 0.87° 0.85° 0.59" 0.61"° 175.6™ 171.7°
IR 44 669.5° 102.6° 0.88" 0.86° 0.43° 0.67* 293.5° 59.4°
Suweonjo 651.4° 116.2° 0.74° 0.88" 0.55* 0.58" 320.0° 49.3°
Average 385.0 221.3 0.85 0.84 0.591 0.646 232.0 114.6
t-test NS NS NS NS

" Brown rice. ? Milled rice. NS: not significant.

»Values with different superscript in the same column are significantly different at P <0.05.
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Table 5. Correlation coefficients among chemical pro-
perties of rice grain and various characteristics
relevant to rice bread processing with brown and mill-
ed rice flour

Correlation coefficients

Relevant characters

B M

Protein content

-Moistness -0.547  -0.783*
Fat content

-Uniformity of porous cell size 0.537 0.824*

-Size of porous cell -0.637  -0.898**

-Springiness (sensory evaluation)  -0.259  -0.732*

-Springiness -0.351 -0.875**
Expansion of batters

-Loaf formation 0.859** 0.720*

-Size of porous cell 0.301 0.703*

-Springiness (sensory evaluation) 0.761*  0.204
Loaf formation

-Specific loaf volume -0.200 0.898**

-Hardness -0.0489 -0.736*

-Chewiness -0.448  -0.784*
Specific loaf volume

-Chewiness 0.0111 -0.7269*
Distribution of porous cell

-Size of porous cell -0.805  -0.825*

-Springiness (sensory evaluation)  -0.575  -0.765*

-Springiness -0.125  -0.860**
Size of porous cell

-Springiness 0.319 0.972**
Hadmess

-Chewiness 0.433 0.986%*
Moistness

-Hardness -0.772*  -0.248

-Cohesiveness 0.741*  0.654

-Chewiness -0.702*  -0.154
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B, Brown rice; M, Milled rice.
*, **: Significant at 5% and 1% level, respectively.



wjw|s} alo] Al

lwu z}om Slovt olsh o
ajol7t fedeh. T2 FFl v}
AE delg) ﬂﬂﬂlﬂoﬂ o) A% ol & 1}
Bhgich AW E2Q e Wulze 2w
A Z7} €7l»—6}‘3i_.4 dvEe o " FF
oz AwAle] L3 AFE ). oy xrz_cé:_
ol A= AC 27, IR 44, 1271 Wvlo] AwA)e] -4
3, o] Al FEE ASlsne E-‘f— ol B} &vl
2 e 1S A% /A0 F& ATl Aet
o] olulA] & ol sdulo] A EA 7} ,] AbTALS &
|9} wiolel] s 2 AR, dve) A=
¥ Frhge] & 2 WA g FAG Aol 8l
i Azt bsstd e, 5% Agdes F=d
SR 0] =2 Aol ]9 A Poll= W
g »=7190] o] Tl= A3}
=5 713 2717 A
o] Azl A3l 9l
YIS AT 2 APAe)
ol Agelslen, /132 2]
2717k 2N FAT 2]

-1
K3

3L Z O

o
L

L

L

Xz

ZAel =2

AP FATHA A7
Folel Ao

_69_

EA y 69

=73 ¥lal

=

MO
o

= Cir

3R] 16: 19-22 (1978).
72 Fyuled: ZgulEe] ubi A7k ulE o)sle}
A 55 {83, A, 25(): 255260

L Hgs), Zvled: 4 58 FHARAL B o
Z, o],/llo], A1 &-813] ), 4: 123-136 (1994).

7o, Hele: 2RAZY B2 A0,
2}5}3] %], 4: 13-20 (1993).

C7Feled, HEE: FHARY RES A7), oM
o} A] A1 8l8}3] ], 3: 165-172 (1993).

7pelod: S Ve ThEAA
A BA 9, FG=EA(94 FPaks
1-14 (1995).

C7Feled, <38, dME: el 2A 28 st
% o[l mitomycin Cefl thgt WollA 7]z,
h=x313H3) K], 39(6): 424-429 (1996).

. Julliano, B.O.: Rice -chemistry and technology-, Am-
erican Association of Cereal Chemists, pp. 86-94
(1985).

CBKRFETF, BB AR RoMRICRT

TRIENFEE & MERHOMEIC DN T (5E28R), B

KBRS, 30(8): 658-663 (1979).

Stone, H., Sidel, J., Oliver. S., Woolsey, A. and Sin-

gleton, R.C.: Sensory evaluation of quantitative des-

criptive analysis, Food Technol., 28(11): 24-30 (1974).

Pomeranz, Y.: Bread without gluten, Baker's Dig.

43(1): 22-27 (1969).

Kim, J.C. and de Ruiter, D.: Bread from non wheat

flours. Food Technol., 22, 867 (1968).

Kim, J.C. and de Ruiter, D.: Bakery products with

non-wheat flours. Baker's Digest, 43: 58 (1969).

o B e A7, hRFHY S

$2AY

ku e

& 015}
3

Gl
%) 3

10.

11.
12.

13.

(1997 29 3 A%

gr2zelbatbs) A A 139 A 15(1997)



