Food Eng. Prog.
Vol. 17, No. 4. pp. 305~310 (2013.11)
DOI http://dx.doi.org/10.13050/foodengprog.2013.17.4.305

TR

Food Engineering Progress

02

do| EH0f O|xl= &

Effects of Japonica Type Rice Cultivar on Quality of Gluten-free
Rice Bread

Tae-Young Kang', Eunhye Choi', Hye Young Jo', Mi-Ra Yoon?,
Jeom-Sig Lee?, and Sanghoon Ko'*

! Department of Food Science and Technology, Sejong University
’National Institute of Crop Science, Rural Development Administration

Abstract

The purpose of this study is to investigate the effect of rice cultivar on the quality of gluten-free rice bread. Three dif-
ferent type of japonica rice cultivars (Seolgaeng, Goami, and Baegjinju) were used in this study. Rice flour was pro-
duced by dry milling and using a 200 mesh sieve. Rice bread was prepared using the straight dough method with an
addition of hydroxypropyl methylcellulose as a dough improver. Rice bread dough was divided into 170 g and then fer-
mented prior to baking. Gluten-free rice bread prepared using flour from the Seolgaeng cultivar showed the largest vol-
ume (446£11.7 mL) and a uniformly distributed pore structure in bread crumbs whose hardness value was 2.66+0.2 N.
Rice bread prepared using flour from Goami and Baegjinju cultivars showed rough crumb surface and hard crumb tex-
ture. The low damaged starch content (4.5%) and intermediate amylose content (19.3%) of the Seolgaeng cultivar con-
tributed to produce superior qualities such as large volume and soft crumb texture in rice bread.
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Table 1. Mean particle size, amylose content and damaged
starch content of flour from different rice cultivars.

Rice cultivar Seolgaeng ~ Goami  Baegjinju
Mean particle size (Lm) 63.5+1.9°  67.740.6" 57.9+1.3¢
Amylose content (%) 19.640.2° 26.7+0.6°  9.44+0.2°
Damaged starch content (%)  5.0£0.5°¢  10.2£0.2° 11.2+0.2°

Means with the different letters in the same row are significantly different
at the 5% level.

e
B Aol dojzl x

I8 Fa BFUAE YR
o EAEA-E SAS(SAS 9.1, SAS Institute, Inc., Cary,
USA) &7l Z2agE o]-gste] dA] aFith. 7+ Table

= e gEude deplo.

HoelX=37], ofd

7t FF AR 58S
U‘E/\ AR 3

Wy A7FRe] Pt ‘XPEU]” 478 63.5 um, 510}‘:’1

67.7 pm, WX 579um=Z HAYA A7IHA7E 80-
106 um$l 27FEE Alo|AE AxT o 7P 2 HAAS
ZF=TH(Hera et al,, 2012)= Aol H|3)] A7 & BF
HaPAA7 7} 71EdT B 22 Zo 2 YTk 2
Ao A ARE-3F 200 mesh A& T34 A7FHER Y= 100-
200 mesh Alo]2] AE F3ste] Ywr) v} & AR
ARSI SRl ze] & Aug Az o] o & BAA
S e A NS AT F S ASE ALREHTH

2 A AMSE AUFRY oldEA e A7
19.6%, Lot 26.7%, MAF 9.4%= Jebsth A4
A7 T PR JotuE AL opEREA WX EE X
ol g o7 BF 3 4= 91 tKSong et al, 2008) A
o] glo] HEe] ofdEA e Fas 84 F shE
g3t ol oPE R Fo] w3} 7HA1£E°ﬂ FF
< HAAL olof] wet whe] FHo) ztolE mAe Ao
Ay Z+=E T Choi, 2010).

A7 e e &R TRkl A

L

o
2

< A78 5.0%, Lo}

Table 2. Hunter color values of bread crusts prepared using
flour from different rice cultivars.

Rice cultivar L a b
Seolgaeng 73.741.6° 5.3%1.0° 23.942.6
Goami 71.6+1.8° 7.440.6° 27.0+0.9*
Baegjinju 79.3+0.4* -0.310.2¢ 14.5+1.3°

Means with the different letters in the same row are significantly different
at the 5% level.
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Fig. 1. Bread volume prepared using flour from different rice
cultivars.
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Fig. 2. Texture profile analysis of rice bread crumb prepared
using flour from different rice cultivars.
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Fig. 3. Cross section of rice bread prepared using flour from
different rice cultivars (A) Seolgaeng, (B) Goami and (C)
Baegjinju.

A7go g Azxd Awke] Awrt 7pY 2 £x2 yEhd
Aoz wotdE,

2 2ol B3 9 crumb®] BEe] SojA] opd =2 9
g2 T8842 AZET S A E(20-25%)2] ofd =2
TS e A FF0] FEHE cumbd] EAS THE
DA B ol SRl 2] & Awg A Rs=dE A3

Stk A= th(Perdon et al
©O.1%)& zbs BT 7

1975). W& op 2~ Fheg
S b Aol ve) e ¥

M e A% BAY 4 Sk R ohIEs S 2
€ BFOE ALA A A8E B2} ol Aol

R Y(Han et al.,
2012), AR MATE B A AR ) oF AT
% =

T % g Eoh 4

=0, ol FAA crumbd] EE3 FF
A4, /38 s e
NZ==l 22| =2| 4 Alio| cryst AL

A Alme] cryst M-S H)W37] 28] AACC A|ZHo=
TrEo] X A7RE 2] crust A} ¥l ste] YeER) AT



ALY A FF Aolrh 2R o] 4 Ame) Fo) A I 30

AACC AZPOo 2 A3 UrFE 2] M= [ =65.65
a=+13.06 b=+2591= ettt & AAoA Axg FF
gl ] 2 Ao W= 7b7F A7 73.7 Aobr] 71.6 WX
T 7932 HIMEE Az A Bls) w2 ks JER
om, FA=(b Fh) 2 A7 53, 2otv]|74E LIHE 2
ol vls] @A v 2 Axdze} FARHA YERT
(Sciarini et al., 2010). o]<} 7ro] & 2w} & Aol cryst
o] Mo S F FQo qele A ukd FHrtd
HPMCo|t}. & 2)whe. el ghal g o] Bxjz Qs W=
o] EA4E& /MF37] fl8ked hydrocolloidE AHE-3h= 744
7t g2, B Agox 58 g AAR AHS-$ HPMC7H
W= U Eo] 24k E49] ol #xo IS WA
Hdgts w3 shehd whge] FFE thEA 7] Wl
T°]tH(Mezaize et al., 2009).
WRAFZ A2 2w

W e g R

o] Mo 2] &
o] Aze U] H o

FTHO FFRt] EFolv AT AHEE F Ad=Tl
(Demirkesen et al., 2010) ©]9} 72 #-go] & 2ol &
A Fge At ez ga s o= AY7tE

Al

Fo
2

= ATelMe AREUTE B 3 F5(A7, Ao, MR
)] 2L ol gsto] SFEl Za] A A Azt A
wh 7hgA S W] Ry TPA, crust?] MEES Fa Hr}
sttt #5198 548 Hoks o SR 2 45%
ojuf, epd @2 FEFE 20-25% & W 7P A Ao=
SN, 357 FF5 T AWoE WS Az
S W Rt g 23, 1Y EE AETE
crumb®] FE=7F ol g Alzsh=d M ARt F

4
B9 Aom et 4L o] Aus) e F5
Hl8] wob #4171 470 ol Fold & Qv ol 4]
SAe EaARe Fhel A HRY & gon $7 4
R opum FHE /AL EFl 54 AWAL
43¢ Jow AZET oled AnE Bl 4 Aue
AzsHE o] A7el AWA Ao 7hg Fgshe FEol
Hoolg Bgalel & AWe AxAL W g 2L FA
o A AL 5 g Row AYHT

HAtel 2

TEATAIY A S PI009247)
Aol ofof] ZRAF=F T

Reference

Anton AA, Artfield SD. 2008. Hydrocolloids in gluten-free breads
: A review. Int. J. Food Sci. Nutr. 59: 11-23.

Araki E, Ikeda TM, Ashida K, Takata K, Yananka M, Iida S.
2009. Effects of rice flour properties on specific loaf volume of
one-loaf bread made from rice flour with wheat vital gluten.
Food Sci. Technol. Res. 15: 439-448.

Barrera G, Pérez G, Ribotta P, Ledn A. 2007. Influence of dam-
aged starch on cookie and bread-making quality. Eur. Food Res.
Technol. 225: 1-7.

Bettge AD, Giroux MJ, Morris CF. 2000. Susceptibility of waxy
starch granules to mechanical damage. Cereal Chem. 77: 750-
753.

Choi 1. 2010. Physicochemical properties of rice cultivars with
different amylose contents. J. Korean Soc. Food Sci. Nutr. 39:
1313-1319.

Choi SY, Shin M. 2009 Properties of rice flours prepared from
domestic high amylose rices. Korean J. Food Sci. Technol. 41:
16-20.

Demirkesen I, Mert B, Sumnu G, Sahin S. 2010. Utilization of
chestnut flour in gluten-free bread formulations. J. Food Eng.
101: 329-336.

Han HM, Cho JH, Kang HW, Koh BK. 2012. Rice varieties in
relation to rice bread quality. J. Sci. Food Agric. 92: 1462-1467.

Han HM, Cho JH, Koh BK. 2012. Effect of grinding method on
flour quality in different rice cultivars. J. Korean Soc. Food Sci.
Nutr. 41: 1596-1602.

Hera E, Martinez M, Oliete B, Gémez M. 2012. Influence of
flour particle size on quality of gluten-free rice cakes. Food
Bioprocess Technol. 1-9.

Hera Edl, Martinez M, Gémez M. 2013. Influence of flour parti-
cle size on quality of gluten-free rice bread. LWT - Food Sci.
Technol. 54: 199-206.

Jeong S, Kang W-S, Shin M. 2013. Improvement of the quality of
gluten-free rice pound cake using extruded rice flour. Food Sci.
Biotechnol. 22: 173-180.

Kang M-Y, Koh H-J, Han J-Y. 2000. Comparison of some charac-
teristics relevant to rice bread made from eight varieties of
endosperm mutants between brown and milled rice. Korean J.
Food Sci. Technol. 32: 82-89.

Kang MY, Sohn HM, Choi HC. 1997. Varietal variation in gelati-
nization and adaptability to rice bread processing and their inter-
relation. Korean J. Crop Sci. 42: 334-351.

Lazaridou A, Duta D, Papageorgiou M, Belc N, Biliaderis CG.
2007. Effects of hydrocolloids on dough rheology and bread
quality parameters in gluten-free formulations. J. Food Eng. 79:
1033-1047.

Lee I, We GJ, Kim DE, Cho Y-S, Yoon M-R, Shin M, Ko S.
2012. Classification of rice cultivars based on cluster analysis of
hydration and pasting properties of their starches. LWT - Food
Sci. Technol. 48: 164-168.

Marco C, Rosell C. 2008. Breadmaking performance of protein
enriched, gluten-free breads. Eur. Food Res. Technol. 227: 1205-
1213.



310 el - Fed - x|

Mezaize S, Chevallier S, Le Bail A, De Lamballerie M. 2009.
Optimization of gluten-free formulations for french-style breads.
J. Food Sci. 74: E140-E146.

Nishita KD, Roberts RL, Bean MM. 1976. Development of a
yeast-leavened rice-bread formula. Cereal Chem. 53: 626-635.
Perdon AA, Juliano BO. 1975. Amylose content of rice and qual-

ity of fermented cake. Starke. 27: 196-198.

Sciarini LS, Ribotta PD, Ledn AE, Pérez GI. 2010. Effect of
hydrocolloids on gluten-free batter properties and bread quality.
Int. J. Food Sci. Technol. 45: 2306-2312.

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

LRI - ol - IYE
Eng. 62: 37-45.

Song J, Kim J-H, Kim D-s, Lee C-K, Youn J-T, Kim S-L, Suh S-
J. 2008. Physicochemical properties of starches in japonica rices
of different amylose content. Korean J. Crop Sci. 53: 285-291.

Torbica A, Hadnadev M, Dapeeviae T. 2010. Rheological, textural
and sensory properties of gluten-free bread formulations based
on rice and buckwheat flour. Food Hydroclloid. 24: 626-632.

Yoon M-R, Chun A, OH S-K, Ko S, Kim D-j, Hong H-C, Choi I-
S, Lee J-H. 2011. Physicochemical properties of endosperm
starch and breadmaking quality of rice cultivars. Korean J. Crop
Sci. 56: 219-255.



