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Quality characteristics of bread prepared with pregelatinized rice
flours of various cultivars
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Abstract

This study investigated and compared the effect of pregelatinized rice flours on bread quality. Rice cultivars (‘Hiami’,
‘Hopyeng’, and ‘Hyunpum’) were pregelatinized at 121C for 15 min in an autoclave. In the pregelatinized rice
flour group, the volume and specific volume of bread increased, along with the dough moisture, which was significantly
higher for the ‘Hiami’ and ‘Hyunpum’ flours than for the ‘Hopyeng’ flour. In the pregelatinized rice flour group,
the b value of bread crumb and crust decreased as the dough moisture content. With respect to texture properties,
the bread in the pregelatinized rice flour group showed decreased hardness and chewiness and inceased springiness
and cohesiveness compared to raw rice flour, and the improvement in texture properties was higher for ‘Hiami’
and ‘Hyunpum’ flours than for the ‘Hopyeng’ flour. With respect to hardness change during storage, the retrogradation
was delayed in the pregelatinized rice flour group with increased dough moisture content, and time constant (1/k)
was higher for the ‘Hiami’ and ‘Hyunpum’ flours than for the ‘Hopyeng’ flour. The results of this study indicate
that pregelatinized rice flour, especially that of ‘Hiami’ and ‘Hyunpum’, improves bread quality and can be applied
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in the bakery industry.
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Table 1. Formula of bread added with pregelatinzed rice flours
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kawa Co., Tokyo, Japan)Z H2&fo}o] A|5=2 ARE-5l3ct.

Aol =

Ak A 25 A3 8ig Table 13} gtk A7F29] 47t
F2 duAE S AA wact #7|E 5o Ao E4S 7
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Moisture

Ingredient (g)

Rice
Treatments contents of . Nonfat
dough (%) cultivars Wﬂl(:le]?t Rice flour Water Sugar Salt dry milk  Yeast Butter

powder
‘Hiami’ 70 30 64.2 6 2 3 3 4
Raw 42 ‘Hopyeng’ 70 30 64.5 6 2 3 3 4
‘Hyunpum’ 70 30 64.5 6 2 3 3 4
‘Hiami’ 70 30 65.3 6 2 3 3 4
42 ‘Hopyeng’ 70 30 65.6 6 2 3 3 4
‘Hyunpum’ 70 30 65.7 6 2 3 3 4

Pregelatinized

‘Hiami’ 70 30 74.0 6 2 3 3 4
44 ‘Hopyeng’ 70 30 74.8 6 2 3 3 4
‘Hyunpum’ 70 30 75.6 6 2 3 3 4
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42% Wu7lE H7EoAE 489.27-491.90 g MR
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Table 2. Weight, volume and specific volume of bread added with pregelatinzed rice flours

Moisture contents

Specific volume

Treatments of dough (%) Rice cultivars Weight (g) Volume (mL) (mL/g)
‘Hiami’ 491.90+1.31"% 1,123.80+9.65° 2.28+0.02°
Raw 9 ‘Hopyeng’ 489.27+0.96* 1,128.0012.12¢ 2.3140.02°
‘Hyunpum’ 491.49+0.56™ 1,095.40+8.20° 2.23+0.02°
‘Hiami’ 496.84+2.70° 1,196.20+10.38° 2.4140.03¢
Iy} ‘Hopyeng’ 496.46+3.12° 1,064.60+9.10" 2.1440.01¢
‘Hyunpum’ 491.80+2.32° 1,179.40+9.81° 2.40+0.02¢

Pregelatinized

‘Hiami’ 486.91:+1.20° 1,344.00+17.45° 2.76+0.04°
44 ‘Hopyeng’ 482.20+£1.02° 1,259.00+10.30° 2.61+0.02°
‘Hyunpum’ 483.87+1.79° 1,356.20+24.40° 2.80+0.06°

YAl values are meantSD (n=5).

Y%eMean with different superscript within a same column are significantly different by Duncan’s multiple test (p<0.05).
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Table 33} 2k, A% 274 Ak WESE 42% Wu)7kE
PR, WIS 420 ATl 7K 9 B 449 Qv

o)l & H7FEoA] crumb?] LEES 2zt 78.66-79.38, 79.20-
81.31, 78.70-80.25% HIEE 429 Yuju|i H7loA &=
L A3 Btk aghkS ZHzF —2.70-0.03, —2.59-2.87, 0.11-
0.24=% Y55 44% Lol 7oA fojde= =9k
o} b3k ZH7} 13.85-16.14, 14.49-17.35, 13.11-13.752 wF
SR 4% 4R 7RO feFeE WSlth
Crumb2] M= dujuli 7oA vksEaeo] w2
5 agh> S76tL, bgko] A4Sl Cruste] Lk 22t
59.33-63.71, 56.63-63.78, 51.32-56.71% HI=4-E 449% A}
O)& 7R FH o2 Wkttt agl 72t 8.11-10.12,
8.13-11.78, 8.24-12.9302 UmulE H7lof| M2 F513} 2t

o] Ho|7] QIgkch bgke 7kzk 9.23-16.55, 9.20-16.59, 0.24-
9.24% WHESE 44% Aol F7REolA felxos Wt
1, slojofulofA] W AF3kS HATh Cruste] Mx 24 2
I}, L} bk HIESE 44% GubulE kol (o)
o= yWekon, sfojotul7} 7 WA Uebgth. opavIE
= AR CR WA ETL sty AN FTI6HE Z0R
HUET QJOuk(Lee®} Lim, 2013), & oA Yubu|E
A71E Qe Lgke Hiske FSisHAl LERA] ekt crumb
T crust®] bk YR 7oA HEREREO] w2
$E 74K A3RS B o)t A= dubn]E Hrt
o] Z=Bsleko] =o2E Hujy} 27135} Table 29] ATo}
AT AHE AO] Mg A71RO A EHTE: 4
B Rulo] Y W o= A7 A4 9wl &
715 Aol vjs] &2 FulE yehd SAAR A7 AR
oA crumb®] bk SA| B3 LeeQ} Lee(2006)2] AT-2}
= Aste 2 HAth

%L‘l
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W 58 Uuln|Ee AR Al AE 2% Ave
Fig. 17} 2. Al 2%, APgo] A v 42% viw)
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7}E AV BEESE 42% SR Ut 9 RESE
44% Gupu|E H7RLolA Z+zF 550.61-719.39 g, 585.30-
71247 g, 412.38-519.63 gO & Alulo] Arl guju|E 3
THREA B RSO oS foHoR B 3
K}, slolotu]el HEL2 WEER 44% LupolE H7Rt
oAl Ao} Arrt AASHA Fasilch A 5 ARkl A

Table 3. Hunter’s color values of bread added with pregelatinzed rice flours

Moisture _ Crumb Crust
Treatments PG culivars
(%) L a b L a b
‘Hiami”  78.66£0.39"%  0.03+£0.02°  13.85+0.19° 62.14+031°  8.66+0.06°  14.15+0.06°
Raw 42 ‘Hopyeng’ 78.75+0.20° 2.70+0.05"  16.14£0.41° 63.714024°  8.11£0.20°  16.55+0.09"
‘Hyunpum’ 79.38+0.19¢ -2.59+0.05°  15.4240.63¢ 59.33£0.24¢  10.12+0.08° 9.23+0.17°
‘Hiami’  79.200.17 -2.59+0.05°  15.05+0.45° 62.60+0.19°  8.53+0.29°  14.24+0.04°
42 ‘Hopyeng’ 80.71+0.18° 2.87+0.07¢  17.35+0.64" 63.78+0.18°  8.13+021°  16.59+0.16
‘Hyunpum’ 81.310.20° -0.40+0.08'  14.49+0.48° 56.63+022°  11.78+0.25°  9.20+0.10°
Pregelatinized
‘Hiami®  79.33+0.40° 0.14+0.10°  13.11+0.64 513240278 8.24+0.16° 0.24+0.07°
44 ‘Hopyeng® 80.25+0.21° 0.11£0.09°  13.46+0.82° 56.71£0.17°  11.73£0.32°  9.24+0.12°
‘Hyunpum’ 78.70+0.18° 0.24£0.11°  13.75+0.98° 55.3040.26"  12.93+027°  6.39+0.08"

YAl values are meantSD (n=5).

Y%eMean with different superscript within a same column are significantly different by Duncan’s multiple test (p<0.05).
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Fig. 1. Hardness of bread added with pregelatinzed rice flours.
R, raw rice flour; P, pregelatinized rice flour; HI, ‘Hiami’; HO,
‘Hopyeng’; HY, ‘Hyunpum’; 42, 42% of dough moisture content; 44,
44% of dough moisture content. ‘

Values represent the meantSD (n=5). “'Means with different subscripts
within the sample are significantly different. “"Means with different
subscripts within the storage time are significantly different.
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Fig. 2. Springiness of bread added with pregelatinzed rice flours.

R, raw rice flour; P, pregelatinized rice flour, HI, ‘Hiami’; HO,
‘Hopyeng’; HY, ‘Hyunpum’; 42, 42% of dough moisture content; 44,
44% of dough moisture content. \

Values represent the mean+SD (n=5). “Means with different subscripts
within the sample are significantly different. “"Means with different
subscripts within the storage time are significantly different.
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Fig. 3. Cohesiveness of bread added with pregelatinzed rice flours.
R, raw rice flour; P, pregelatinized rice flour; HI, ‘Hiami’; HO,
‘Hopyeng’; HY, ‘Hyunpum’; 42, 42% of dough moisture content; 44,
44% of dough moisture content.

Values represent the meantSD (n=5). *¥Means with different subscripts
within samples are significantly different. “"Means with different
subscripts within the storage time are significantly different.
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Fig. 4. Chewiness of bread added with pregelatinzed rice flours.

R, raw rice flour; P, pregelatinized rice flour; HI, ‘Hiami’; HO,
‘Hopyeng’; HY, ‘Hyunpum’; 42, 42% of dough moisture content; 44,
44% of dough moisture content. ‘

Values represent the meantSD (n=5). “*Means with different subscripts
within the sample are significantly different. ~“Means with different
subscripts within the storage time are significantly different.
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Table 4. Avrami exponent (n), rate constant (k) and time contant (1/k) of bread added with pregelatinzed rice flours

Moisture
Treatments contents of Rice cultivars Avrami exponent (1) Rate constant (k)” Time constant (1/k)
dough (%)
‘Hiami’ 0.8363 9.4x10° 106.38
Raw 42 ‘Hopyeng’ 1.2202 13.5x10° 74.07
‘Hyunpum’ 0.6924 11.4x10° 87.72
‘Hiami’ 0.9412 9.0x107 111.11
42 ‘Hopyeng’ 0.7174 10.5x107 95.24
‘Hyunpum’ 0.8230 8.9x10° 112.36
Pregelatinized
‘Hiami’ 1.5814 6.8x10° 147.06
44 ‘Hopyeng’ 1.0336 10.0x10° 100.00
‘Hyunpum’ 2.2922 6.0x10° 166.67

YValues obtained from slop of plot log {-In(E; - E) / (E. — Eo)} vs log t.

DValues obtained from slop of plot In(&; - E) vs time.
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