Food Engineering Progress
Vol. 15, No. 4. pp. 311~317 (2011.11)

TR

Food Engineering Progress

NI YL W AW Zajojco| K F BW SN
ol ode+
ALet AN BT

Effect of Storage on Physicochemical and Bread-making Properties of
Bread Premix Prepared from Rice Flour Containing Vital Gluten

Young-Tack Lee*
Department of Food Science and Biotechnology, Kyungwon University

Abstract

Rice bread premix was prepared from rice flour and vital wheat gluten, and the changes in the premix properties
were studied during storage at 5, 25 and 35°C for 4 months. Optimum level of 14-17% vital gluten could be added
to the rice bread premix. The pH, sedimentation value, and Pelshenke value of the rice bread premix decreased with
increasing storage period, whereas water retention capacity (WRC) and alkaline water retention capacity (AWRC)
increased with increasing storage temperature. Mixograph peak time increased with increasing storage temperature.
Rapid Visco Analyser (RVA) peak viscosity and setback values increased with increasing storage temperature and
period. Decreased loaf volume was observed at the rice bread prepared from the premix during storage, especially
at higher temperatures. Crumb hardness of the rice bread prepared from the premix increased during 4-month stor-

age period.
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Table 1. Formula for rice bread premix.

Ingredients Amount (%, flour basis)
Rice flour 83
Vital gluten 17
Sugar 8
Salt 1.8
NFDM"
Improver 1
Water 70
Shortening 8
Dry yeast 1.5

UNon-fat dry milk

Mixograph 573> AACC % (54-40A)°0 w2kA 10-g
Mixograph(MIXSMART Version 4.0, National Mfg. Co.,
Lincoln, NE, USA)E AF&3}o] peak time, peak height,
peak width, width at 8 ming =73} T}

Rapid Visco Analyzer 53
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3d, Newport Scientific, Narrabeen, N.S.W., Australia)E ©]
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1993; Ross et al., 1987).

4 Ajwo| X x

A 2w Az Al BES2 pin-type mixer(National Mfg.
Co., Lincoln, NE, USA)E ©]&3}o] 4 E7F 9Ag &
100 g A &3t FFE71E 8L F=(25°C)elA 10 i
ZF 12 H8EE AZth Moulder & Sheeting Roll(National
Mfg. Co., Lincoln, NE, USA)S AR&-3ted st & o
o] MHEAIZ O (£5: 38°C, 4 80%), 200°C2] Reel
oven(National Mfg. Co., Lincoln, NE, USA)olA] 18 &7
w71 3kt

2B 2} Al (Minolta CR-200, Minolta Co., Osaka, Japan)E A}
23} crust®} crumb ME=E =743} Hunter &S L, q,
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Table 2. Proximate composition(%) of rice flour and wheat flour.
. . Carbohydrates
Moisture Protein Fat - Ash
Non-fibrous Fiber
Wheat flour 13.6" 12.6 1.8 714 0.2 0.4
Rice flour 11.6 7.1 0.9 77.6 0.3 0.5
DValues are means of duplicate analyses.
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Table 3. Baking properties of rice bread prepared from rice flour substituted with different levels of vital gluten.

Levels of vital gluten (%)

Loaf volume (cc)

Loaf weight (g)

Specific loaf volume (cc/g)

Wheat flour
0
11
14
17
20

790.0+10.00""

276.7+6.67°
526.7+15.28¢
596.7+£13.33¢
595.0£7.07°
631.148.39"

178.0+2.12%
175.5+1.59"
178.7+1.89°
177.5+1.47%
173.440.98°
175.6+0.62"

4.4+0.05°
1.6+0.04°
3.0+0.07
3.4+0.06°
3.5+0.06°
3.6%0.06

YMeans in a column sharing a same superscript letter(s) are not significantly different (p < 0.05).

Table 4. Crust and crumb color of rice bread prepared from rice flour substituted with different levels of vital gluten.

Levels of Crust Crumb

gluten (%) L a b L a b

Wheat flour 48.2+0.49°" 19.7£0.15° 30.0£0.84% 76.2+1.54° -1.9£0.15° 12.5+0.46°
0 79.6+0.54° 13.0£0.63¢ 19.242.72¢ 72.8£1.11° -1.4£0.10° 12.840.39"
11 52.942.52° 17.6+0.73 32.842.23° 71.5+1.33% -1.6+0.14% 13.140.33%
14 51.6+2.33 17.440.68" 31.1£1.76™ 69.62.00% -1.640.12% 14.040.42°
17 48.312.14° 18.1£0.78° 29.4+2.30 70.1£2.74% -1.6+0.18% 15.3+2.01°
20 44.6+1.67 16.8£0.65° 23.5+1.38° 68.5+2.14¢ -1.6+0.10° 14.5+1.22*

YMeans in a column sharing a same superscript letter(s) are not significantly different (p < 0.05).
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Table S. Changes in pH, sedimentation and Pelshenke values of
premix prepared from rice flour and vital gluten during
storage.

Table 6. Changes in moisture content, water retention capacity
(WRC), alkaline water retention capacity(AWRC) of premix
prepared from rice flour and vital gluten during storage.

Storage  Storage pH Sedimentation Pelshenke value Storage Storage Moisture WRC AWRC
temp.  (month) value (mL) (min) temp. (month) (%) (%) (%)
0 7.95 14.3¢ 114.0" 0 11.5%D 46.1° 435
1 6.39" 13.3% 87.0¢ 1 11.5% 53.1° 449
5oC 2 6.29° 12.3¢ 62.0° soc 2 12.0¢f 54.0¢ 47.6°
3 6.38° 12.3¢ 59.5¢ 3 12.1° 55,9 44.0°
4 6.43° 12.0% 49.5¢ 4 11.9¢ 48.1° 452
1 6.29: 12.7;f 86.0*'dg 1 11.5% 55.6°% 44.5°
. 2 6.22 12.0% 51.0 . 2 12.1°F 56.0% 47.7%
25C 3 6.19% 10.7 49.0° 25°C 3 12,00 57.1° 46.4°
4 5.98" 9.7 47.5¢ 4 11.3% 49.2° 53.7°
1 6.158‘; 11.0°;1 83.0° 1 10.5% 56.3% 457
. 2 6.19° 10.3% 39.0¢ . 2 10.9% 56.1% 52.0%
33C 3 6.07 9.7 34.00 33°C 3 1.1 55.9% 51.7%
4 6.05% 9.3 26.0° 4 10.3° 5430 52.3%

YMeans in a column sharing a same superscript letter(s) are not
significantly different (p < 0.05).
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YMeans in a column sharing a same superscript letter(s) are not
significantly different (p < 0.05).
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skt g =31 tk(Finney & Shorgren,
1972). A7H7o S FEE 17% H7her Zejel2e o
o EFES 65%= A3t =43 Mixograph 542
Table 72+ ZFth. =, peak timee 5°C A 7&2] Hax7}
53 %, 25°C7F 63 &, 35°C7F 7.8 Ho 2 AALEI} A
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Table 7. Changes in Mixograph characteristics of premix
prepared from rice flour and vital gluten during storage.

Storage  Storage Peak Peak Peak Width at
tem (month) _time(min) height width  8.00 min
i (mm)  (mm)  (mm)
0 4.6*) 67.3" 28.0° 20.6*
1 4.8 66.9" 28.1% 21.4%
e 2 5.3% 72.3° 33.6° 25.9%becd
3 5.1° 58.6° 32.1° 23,7
4 6.0° 77.6° 32.1° 36.1"
1 5.9%e 66.5" 25.7° 21.3%0cde
250 2 6.1 67.4% 28.2% 227
3 7.2b4 72.9° 32.9° 23.9%f
4 6.1 70.0° 30.0® 24,9bede
1 7.5 63.9® 25.4° 22,77
35°C 2 7.3bd 75.1° 33.6° 2627
3 8.5 68.2° 28.2% 25 4bcdef
4 7.7 76.0° 33.4° 31.9¢f

YMeans in a column sharing a same on superscript letter(s) are not
significantly different (p < 0.05).

o

Atk | peak widthe AFLwd wabsds
2 2ol 7t Gl ot A7 7ko] Z7Hge] whekA T}
192 width at 8.00 mins A &7)7ko] =718

1o oo
)
o

o\
N
=
olr

S7tete @S B3t Mixographe] 3% 54
FAHer 2dHE 27 4 D ot 4
Hug 72t 4 F5S 5 779 Mixograph HHS 2t

rht
o

(Finney & Shorgren, 1972). & AAto|A] & 2wk
Za)u) o] AF-ew; A7) 7k wEbA] peak timeo] 2
18 A7l SAdZFE ] kAo 2718 Aog

=
ot A vk W7FE] Mixograph MBI E 2RHo =7 2}

X oo rlo ok do o
fru
Y

=)

A & =2 F=° 9sto
oyl dojd 4= 91‘—23], drol® I FA9] g-amylase &
! Amylograph7} L %5 o] &5
IANEFE Bel aE dite
< Hesto] vHEo)x] Zlo] Rapid
Visco Analyzer(RVA)©|t}. Walker 5-(1988)2 modified
temperature programs 7|'&Ske] L8] pasting temperature,
peak viscosity, breakdown, setback 52 =743t &4
228 17%7} A71E & 2w zgju o] XS $5E
’d& Table 85} 2t} TSPRAIREE 70.2-88.2°CEA A
g7l ol Al Zfol7b o T Fo| A §aL
A g FES HolA Frh HIHEE 5°CoAA Hto]
135.4RVU, 25°CollA4] 141.9RVU, 35°Cell A 157.9 RVUZE
Al AFE7E S5kl webs thd FTheke 3&*&—% H
nom, ojg} e FTFANE AN E 2 A
< Bt 39, breakdownS AZF2LE7}) %7}@ 2k

2L
fr
OE
HU

(
i

e

=2 rlo

Table 8. Changes in Rapid Visco Analyser(RVA) pasting
characteristics of premix prepared from rice flour and vital
gluten during storage.

Storage  Storage Init.ial Viscosity(RVU)
pasting
temp.  (month) temp.(°C) Peak  Breakdown Setback
0 72.30 138.5%¢ 60.7° 64.9%
1 72.3% 129.6° 55.3% 64.9%
s 2 88.2° 135.7° 54.3%% 68.1%
3 72.6% 138.9%¢ 54.9¢d 67.7%
4 75.4% 137.3%® 54 .4 70.5°
1 73.8% 131.6° 50.4% 70.7°
250C 2 79.1° 138.9%¢ 53.6% 80.1¢
3 87.7° 146.8% 53.9% 84 4%
4 75.3%® 150.3¢ 49 00 86.6°
1 70.2% 149.2¢ 47.2% 85.6%
35°C 2 72.6° 146.0% 43.5% 92.0°
3 75.2% 164.2¢ 49.1%cd 97.8¢
4 72.3% 172.0¢ 48.3%¢ 99.0¢

DMeans in a column sharing a same superscript letter(s) are not
significantly different (p < 0.05).

HY o AA7)71e upgbr= A
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Table 9. Baking properties of rice bread prepared from premix after 4-month storage period.

Storage Storage Loaf volume Loaf weight Sp. loaf vol. Crumb hardness
(month) temp. (co) () (cc/g) (2
0 590) 155° 3.79¢ 1159
5°C 570" 162° 3.52° 358.5
4 25°C 520° 161° 3.24° 386.2
35°C 440° 161° 2.73¢ 358.5

Means in a column sharing a same on superscript letter(s) are not significantly different (p < 0.05).
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AT & 2 xglu) 2o pH, A7t 9 Pelshenke
& A7F7I7bo] gl weba Fashe AFdE BHAS
5‘5‘] Pelshenke 7S 35°C A AAlo 2 =7} & #3]

2otk & A e R e Ml A9
o, Ry e §eS AR Al
A STV 4Ee BT Mixograph®] peak timesZ
width at 8.00 minS A7} gk wehr fo5 o
Z F7Fsk= 9248 R Y Rapid Visco Analyserol]l 2]3gh
53} 54 F peak viscosity®} setback> A =7} A
Soel wets ta Frtele A4S Blem, A7
o] AojomX FoH o Frtslth ZeH AR Az
gk 2 Aol m g2 Ao Hla A F %L:J} =
o}& LL}F/]—H O 7Aa Eo] Flom A Auwke] Ax
7¥ete] 71 o] syt Do vlE] Bt HH}~
=2 AYEs &to_i LHER .

e fol 2L

u\'_‘atéirﬂ

_ll-)' o]N

HAtel =

2 A7e sH/ISNEAR ] Aol o3 Aate] dF
2 o]o] ZALEHY T

m
o

P

AACC. 2000. Approved methods of the AACC. 10th ed. Ameri-
can Association of Cereal Chemists, St. Paul, MN, USA.

Bason ML, Ronalds JA, Wrigley CW, Hubbard LJ. 1993. Testing
for sprout damage in malting barley using the Rapid Visco
Analyzer. Cereal Chem. 70: 269-272.

Collins JL, Post AR. 1981. Peanut hull flour as a potential source
of dietary fiber. J. Food Sci. 46: 445-448.

D'Appolonia BL, Morad MM. 1981. Bread staling. Cereal Chem.
58: 186-190.

Finney KF, Shorgren MD. 1972. A ten-gram mixograph for deter-
mining and functional properties of wheat flour. Baker's Dig. 46:
32-36.

Jong G Slim T, Greve H. 1968. Bread without gluten. Baker's
Dig. 42: 24-27.

Kang MY, Choi YH, Choi HC. 1997. Effects of gums, fats and
glutens adding on processing and quality of milled rice bread.
Korean J. Food Sci. Technol. 29: 700-704.

Kulp K, Hepburn FN, Lehmann TA. 1974. Preparation of bread
without gluten. Baker's Dig. 48: 34-37.

Kulp K, Lorenz K. 1981. Starch functionality in white pan breads
- new developments. Baker's Dig. 55: 24-27.

Lee HY. 2005. A comprehensive study on technology develop-
ment of enlargement of rice consumption. R&D Report of Min-
istry for Agricultural and Forestry.

Lee KI, Kim MJ. 2003. An analysis of rice consumption behavior
in Korean. Research report of Korea Rural Economic Institute 6:
1-150.

Lee YT, Park YS. 2009. Effect of active gluten supplementation
on the processing and quality of rice bagel. Food Eng. Prog. 13:
50-55.

McCarthy DF, Gallagher E, Gormley TR, Schober TJ. Arendt EK.
2005. Application of response surface methodology in the devel-
opment of gluten-free bread. Cereal Chem. 82: 609-615.

McConnell AA. Eastwood MA. Mitchel WD. 1974. Physical char-
acteristics of vegetable foodstuffs that could influence bowel
function. J. Sci. Food Agric. 25: 1457-1460.

Ministry for Food, Agriculture, Forestry and FisheriestMIFAFF).
2009. Annual Report of Agricultural Statistics. pp. 96-101.

Miyauchi KS. Watanabe T. 1978. Modified soybean protein with
high water-holding capacity. Cereal Chem. 55: 157-159.

Monsibais M, Hoseney RC, Finney KF. 1983. The Pelshenke test
and its value in estimating bread-making properties of hard win-
ter wheats. Cereal Chem. 60: 51-55.

Nishita KD, Roberts RL, Bean MM. 1976. Development of yeast
leavened rice-bread formula. Cereal Chem. 53: 626-635.

Pyler EJ. 1988. Enzymes in baking. In: Baking Science and Tech-
nology. Sosland Publishing Co., Merriam, USA.

Ross AS, Walker CE, Booth RI, Orth RA, Wrigley CW. 1987.
The Rapid Visco-Analyzer: A new technique for the estimation
of sprout damage. Cereal Foods World 32: 827-829.

Sivaramakrishnan HP, Senge B, Chattopadhyay PK. 2004. Rheo-
logical properties of rice dough for making rice bread. J. Food



ST H7E A A ZEjuxe] A F FE 54 317
Eng. 62: 37-45. Cereal Foods World 33: 491-494.

Walker CE, Ross AS, Wrigley CW, McMaster GJ. 1988. Accere- Yoo SH, Chang HG Park YS. 2006. Baking properties of bagel
lated starch-paste characterization with the rapid visco analyser. supplemented with rye flour. Food Eng. Prog. 10: 233-241.



