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Fermentation of Dough and Quality of Bread
with Korean Pigmented Rice

Young Ae Oh, Mee Hyang Kim and Soon Dong Kim

Dept. of Food Sci. and Technol.. Catholic University of Daegu

Abstract

This study was conducted to investigate the characteristics of dough and bread prepared by a Korean
pigmented rice(KPR). The fermentation of the dough was promoted with a lower pH. Though the spring-
iness and gumminess of the dough were low, but it was more tender and moist than that of control. Color
of the bread showed red wine and the acceptability of the bread was higher than control evaluated by
sensory test. The tissue of the bread has more small particles of starch than that of control and it was
densely populated. The distribution tendency of the starch particles in the tissue of the bread was the more
apparent in the KPR, And big starch particles like lens were observed in the dough with 10% of KPR,
Mouse feeling of the bread was more sticky but, it was little clogging.
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Table 1. Experimental plots and compositions of mate-
rials

Ingradients of Mixing ratio of black rice(%)

material 0 3 5 10
Flour 1000 970 950 900
Black rice 0 30 - 50 100
Water 615 615 615 615
Yeast 40 40 40 40
Yeast food 2 2 2 2
Sugar 50 50 50 50
Shotning 40 40 40 40
Milk powder 30 30 30 30
Salt 20 20 20 20
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ple height 20 mm, sample depth 30 mm, sample
moves 10.000 mm, table speed 60 mm/min, adapt
area 079cm’2 34tk

9. Scanning Electron Microscope(SEM)
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Table 2. Fermentative characteristics of dough with addition of black rice

Fermentation stages

Mixing ratio of black rice( % )

3 5 10
Ist 541° 5.32° 523 5.20°
PH 2nd 523° 522° 517° 519®
Development volume(%) 1st 2240° 2321° 240.4° 260.3
Fermentation time(min) 2nd 384 352 320 307
Water absorption(%) 2nd 30.1° 27.0° 26.2°

Values are mean of triplicates, Different letters (a-d) in the same low are significantly different at P<0.05.



Vol. 11. No. 6(2001) FulE At

13
/—o\ a
12ty °
2
° o
? e
o I B
O
£
S 10
m

9 1

0 3 5 10

Mixing ratio of balck rice(%)

Fig. 1. Baking loss rate of brack rice bread.
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Table 3. Color of dough and bread with addition of black
rice

Mixing ratio of black rice( % )

Color
0 3 5 10

Dough  8801°  7806° 7226  64.96°

L a b C d
Bread  7240° 6711 6335 51.76

Dough -149° 267 5.14° 7.02°

8 Bread -24%¥ 114 399  65¢°
. Dough 1545 816" 581° 341°
Bread 11.35° 876" 755 5.20°

. Dough 1301 1962 27.36
Bread 680 1173 2335

Values are means of triplicates. Different letters (a-d) in the
same low are significantly different at P<0.05.
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Table 4. Textural characteristics of bread with addition of
black rice

Mixing ratio of black rice(%)
0 3 5 10

Attributes

Cohesiveness(%)  47.17° 4921 4273° 3959
Splinginess(%) ~ 89.65°  6856° 6301°  76.19°

Gumminess(g) 14607 10419° 97.71° 11299

Brittleness(g) 12885 7392°  74.04° 7222
Hardness 71530° 454.37° 592.64° 61641*
(dyne/em®)

Values are means of triplicates. Different letters (a-c) in the
same low are significantly different at P<0.05.



A7t we szu _‘Zi 465144 —3— Hyrts Bt
B o Aol MR
237 71157} dojgh 10% A7be 48
x}_f‘,’:?;gg_g Brhd 3089 713 E A7t Aged d
T Zste] ks griel EriE Ho iz =
< 9AE JdEid = % 9% g9us o 43
ojel 3 7teko] wloldE browningdl ol
b Een 10% d7hs A% Z4dez 73
T Em3ste 737t
z;e,azz 2ol 5 _110121 gt 4E 9 d<¢

= g A7 A7 237

Table 5. Sensory quality score of bread with addition of

black rice
Mixing ratio of black rice(%)
Attributes
0 3 5 10

Taste 383 422 460° 351°
Flavor 385 390 4.11° 407
Appearance 382°  391° 412  41%F
Color acceptability 386" 252 465 3840
Overall acceptability ~ 391° 343 452  402°

Values are means of triplicates. Different letters (a-d) in
the same low are significantly different at P<0.05,
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Table 6. Correlation coefficients between sensory attributes and color, texture of bread with different concentration of black

rice
Color Texture
Attributes
L a b Cohesiveness Springness Gumminess Brittlness Hardness
Taste 041 -0.10 0.18 031 -0.71 -0.56 -0.27 -0.42
Flavor -0.63 0.81 0.41 -0.75 -0.72 -0.27 -0.68 -0.10
Appearance -0.85 0.96 -091 -0.87 -0.63 -0.70 -0.76 -013
Color acceptability -0.20 0.28 -0.18 ~0.65 -0.04 0.02 0.11 0.65
Overall acceptability -0.20 0.44 -045 -0.44 -0.69 -0.60 -042 -0.02
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Fig. 2. Scanning electron microscope of dough(x1500) and bread( x400) with different concentration of black rice after
1st and 2nd fermentation, The 1st and 2nd fermentation of dough was performed at 32°C for 50 minutes and at
37°C for 45 minutes, respectively. a and e, control : b and f. 3% of black rice : ¢ and g, 5% of black rice : d an¢
h, 10% of black rice.



™

504 2.%e) - Qu -

A7 Aplell 1~10ume] F¥ 9] & YRyt B2 3}
of Ykl wrEe 2= YehpAd &8 s}
B (b~d)ol A E a9 73$9 FAlgE TEE o|2x
Ry FH7E Aol Hlgte] & ARYRY F7}
Bon % U EEsHch T oldd A%
< EoH7t uge) 845 Fasgon 58], &
Bl 10% H7PHEoME A2 & AEYxr &
IR HE¥E FuE YUY B A= oo
ol YrELS HA/ASES WY HL9) 6=
#2 el AH?. Kwonst Ahn21 < HES oy
A3 A PFIE FAo) BodE F2 AR
4 A YR Bl 2 2 AR Wy
S2M P2 F9Sd Sk & UstEe
Zol 10%o1Hel & £ 5 AEA Y85 Frs
WEFZEEE ER3T AR 2 d3g =
284 At e~hE Eug Mt
4008 Sthste FAF AAZA )
e o weiM ga &2
g0 Hrtel w2 wagzAle
ol Ho)x it

e

-7

.

o

<
T

=
hul
oW
o
r

ol

zly v &
XN
s
|o
u
R
e}
jan)
;
WE
9,
3,
o
B
4
ot

i

oh Fv) grhEe) 23 2ol wakel Fe A
29Ae) 57} gow 6% U4 BEstan. o
A8 AP Fo) Y7t vigo) x5S
E0) 10% YhREAE A28e 2 ARQRT
¥Yd gYE BIYYOW AL B

Asht the AL =R FUn,

oft!

2itel 2

T ATE AWeR dFFARAY A g7y

iy HotAlo} ki@ ait

ST A2 A% 4E 2 Ads avdse Yn
A

=
Ho
rek

1. Kim, M. S. and Lee, H Z.: Development of

composite flours and their products utilizing
Part . Effect. of
aditives on the bread making quality with

domestic raw materials,

composite. Korean J. Food Sci. Technol, 9: 106
~113, 1977.

2. Rhee, C, Bae, S. H. and Yang, H. C. : Studies
on bread-baking products of naked barley flour
and naked barley-wheat flour bread. 1. Varia-
tions of loaf volume of naked barley-wheat
bread. Korean J. Food Sci. Technol., 14: 370~
378, 1982,

3. Park, G. S. and Lee, S. J.: Effects of Job's
tears powder and green tea powder on the
characteristic of quality of bread. J. Kor, Soc,
Food Sci. Nutr., 28: 1244~1250, 1999,

4. Jung, H. S, Noh, K. H., Go. M. K. and Song.
Y. S0 Effect of Lee(Allium tuberosum) pow-
der physicochemical and sensory characteristics
of breads. J. Kor. Soc. Food Sci. Nutr, 28: 113
~117, 1999,

5. Choi, O. J, Kim, Y. D, Kang, S. K., Jung, H.
S., Ko, M. S. and Lee, H C.: Preperties on
the quality characteristics of bread added with
Angelica keiskei Koidz flour. J, Kor. Soc. Food
Sci. Nutr,, 28: 118~125, 1999,

6. Kim, E. J. and Kim S. M.: Bread properties
utilizing extracts of pin needle according to
preparation method. J. Kor. Food Sci. Technol,
30: 542~547, 1998,

7. Kang, K. C,, Beak, S. B. and Rhee, K. S.: Ef-
fect of the addition of dietary fiber on salting
of cakes. Korean. J. Food Sci. Technol. 22: 19
~24, 1990,

8 Kang, M. Y., Choi, Y. H. and Choi H C.:



Vol. 11, No. 6(2001)

10.

11.

12,

13.

14.

Camperision of some chracteristics relevant to
rice bread processing between brown and
milled rice(in Korean). Kor. Soc. of Food Sci.
131 64—~69, 1997.

. Cho, M. R, Paik, Y. S. Yoon, H. H. and Hahn,

T. R.: Chemical structure of the major color
component from a Korean pigmented rice va-
riety. Agri. Chem. Biotech., 39: 304~311, 1966.
Cho, M. H, Yoon, H H. and Hahn, T. R:
Thermal stability of the major color component,
cyanidin-3-glucoside, from a Korean pigmented
rice variety in aqueous solution. Agri. Chem.
Biotech., 39: 245~-251, 1996.

Kim, K. S. and Lee, J. K.: Effects addition
ratio pigmented rice on the quality characteri-
stics of seolgideok. Kor. J. Soc. Food Sci., 15:
507 ~511, 1999,

Kim. M. S, Hahn, T. R. and Yoon. H. H.::
Saccharification and sensory characteristics of
sikhe made of pigmented rice. J. Kor. Food Sci.
Tecnol., 31: 672~677, 1999.

Kim. S. D., Kim, M, H. and Ham, S. S. Pre-
paration and quality of uncooked-colored wine
using black rice. J. Kor. Soc. Food Sci. Nutr.,
29: 224~230, 2000.

AACC: Official methods of the AACC. 8th

Zvg F7te wHe

15.

16.

17.

18.

19.

20.

21,

wEet e 4 505
ed., American Association of Cereal Chemists,
St. Paul, M.N,, 1983.

Colins, J. L. and Post, A, R.: Peanut hull as a
potential source of dietary fiber. J. Food Sci.,
46 445~450, 1981.

Kim, K. O, Kim, S. S., Sung, N. G. and Lee,
Y. C.: Method and application of sensory
quality. Shin Kwang Co., 161~169, 1997.

Chae, S. I. and Kim, B. J.: Statistical analysis
for SPSS/PC. Bub-Moon Pulishing Co., Seoul,
p.66~75, 1995.

Kim. M. J, Kim M. H. and Kim. S. D.: Effect
of black rice powder on fermentation of dough.
Korean J, Baking, 1: 15~19, 2001.

Kang, M. Y., Choi, Y. H. and Choi, H. C:
Interrelation between physicochemical propeties
of milled rice and retrogradation of rice bread
during cold storage. J. Korean Soc. Food Sci.
Nutr,, 26: 886~891, 1997.

Biliaderis, C. G.: Structures and phase tran-
sition of starch in food systems. Food Technol.,
46: 98~98, 1992,

Kwon, H. R, and Ahn, M. S.: A study on
rheological and general baking properties of br-
eads and their rusks prepared of various flours
(1). Kor. J. Food Sci., 11: 479-486, 1995.



