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A Study on the Rheological and Sensory Properties of Bread
Added Waxy Black Rice Flour

Yoon-Shin Lee', Woen-Mo Kim', Tae-Hyung Kim'
"Dept. of Food Science, Suwon Women’s College, Suwon, 445-895, Korea
lDept‘ of Culinary Art, Woosong Information College, Daejeon, 445-895, Korea

Abstract

The physiological and sensory properties of breads made from waxy black rice flour (WBRF) and wheat flour
were investigated. The waxy black rice bread was manufactured with 10, 20, 30, or 40% waxy black rice
flour(w/w). The bread volume decreased from 2,096.7 mL to 1,703.4 mL as the WBRF content increased from 0%
to 40%. The lightness(L-values) decreased with increasing WBRF concentrations, and the redness value(a-values)
increased. The yellowness(b-values) slightly decreased with increasing WBRF content. The textural characteristics of
the bread crumb were influenced by additions of WBRF. The breads containing WBRF had decreases in hardness
for the 10% and 20% WBRF groups, whereas increases in hardness were shown with the 40% addition of WBRF.
The springiness decreased with increasing WBRF content. The gumminess and chewiness of the waxy black rice
bread decreased at the 10% and 20% additions. In the sensory evaluation, sensory scores decreased with increasing
WBRF content for the appearance, external color, crumb color and grain of the waxy black rice bread. Overall
acceptability for the 10% and 20% WBRF additions did not differ significantly from the score of the control

group.
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Table 1. Formula for loaf breads prepared from wheat
flours with different amount of waxy black rice flour
(relative percent ratio of four basis)

Addition amount of waxy

Ingredients balck rice flour
Control” Bl B2 B3 B4
Wheat flour 100 90 80 70 60
Waxy Black rice flour 0 10 20 30 40
Water 60 60 60 60 60
Yeast 4 4 4 4 4
Sugar 6 6 6 6 6
Salt 2 2 2 2 2
Butter 4 4 4 4 4
Dry milk powder 3 3 3 3 3

YControl : Wheat flour 100%
B1~B4 : Wheat flour 10, 20, 30, 40 waxy black rice flour
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[ Weighing ingredients ]

and adding water

[ Mixing for 15 min ]

[ Adding butter and mixing]

( Mixing dry ingredients }

| temp. : 27T
[ First proofing humidity : 75%

| time : 60 min

[ Dividing & Rounding ]

|

[ Standing for 15 min ]

|

[ Moulding & Panning ]

| : temp. : 37C

2nd proofing }— humidity : 85%

time : 40 min

—

[ Baking } temp. : 170/200C

time : 30 min

Fig. 1. Flow chart of bread making by the straight dough
method.
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x1 cm) ©@H-E Az o)A (Scanning Electron Microscope,
Leo 1455VP, Carl Zeiss, Germany)-S ©]-&3lo] 258]&
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4) A= 53

Az Ao AxE A% crumbe] BHE ZE(3x
3x1 cm) EFZMA(Color Techno System Co. JX777,
Japan)E o] &3t L(FE), a(JAE), b(FAE)#HE 3
3 &3t FEgE TR HRyu CH 1999).

5 pH &4

AR 582 255 50 mlo) @3
(MS-HMG 2,400, 2,400 ripm)Z #RA3§ & 5827
HA S & AFE=R-8 pH meter(Orion, 203A, US.A)E 3
3] &3 BF}E T

387t homogenizer
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6) FEEAE &

AzT Awe AgdA 2% 48 F Awd
cumb FEE 5 g = Ze TEEHZH7](Pawkit,
Decagon Devices, INC, USA)E A}&35l9 33 &3 3ly
BHFks Tt th

7 923 54

Az Awe LA 247 43 F Texture
Analyzer(TA-XT2, Stable Micro Systems Ltd., England)
£ o] &3l Table 2} & ZHOE Al5E Ay
(hardness), ¥= A)(springiness), 27 AJ(cohesiveness), 7
/g (gumminess), A 3 /d(chewiness)& 13 &3 3tH 0t

Table 2. Texture analyzer conditions for measuring
textural properties of bread with waxy black rice flour

Items Condition
Sample size 30x30x10 mm
Mode forcefcompression
Option TP.A
Probe 30 mm diameter sylinder
Load cell 5 kg
Deformation 50%
Pre test speed 1.0 mm/s
Test speed 1.0 mm/s
Post test speed 5 mm/s
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Table 3. Loaf volume and weights of breads prepared from
wheat flour with different amount of waxy black rice flour

Sample” Volume(mL) ™ Weight(g)™

Control 2096.7+20.82%* 382.0 £2.00°
Bl 2070.0+22.91* 382.7+3.06°
B2 2060.0+26.46° 386.0£2.00°
B3 1850.0+26.46" 390.7+1.15°
B4 1703.3+25.17° 396.0+3.46"

YControl : wheat flour 100%
B1~B4 : wheat flour with 10, 20, 30, 40% black glutinous rice
flour

DSignificance as determined by ANOVA test according to age (***
p<0.001)

“Meant S.D.

“Means with different letters within a column are significantly
different at a=0.05 level as determined by Duncan’s multiple range
test
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Fig. 2. Loaf Shape of wheat flour bread with different

amount of waxy black rice flour.

Control : wheat flour 100%.

B1~B4 : wheat flour with 10, 20, 30, 40% black glutinous
rice flour.

B1
Fig. 3. Section of wheat flour bread with different amount
of waxy black rice flour.

control

Control : wheat flour 100%.

B1~B4 : wheat flour with 10, 20, 30, 40% black glutinous rice

flour.

UehiE Lgte 277} 66872 )
Fuldsl E@igcl gl wa 2
qHoz Baste FH AFAAEL 3
et AAEE G age 27 3

EHT=2000 kv WD= 13mm Mag =

control

wWD= 13mm Mag= 25X EHT =2000 kv WD= 13mm Mag= 25X

-

WD= 13mm

B4

EHT =20.00 kv WD= 13mm EHT =20.00 kv Mag= 25X

B3

Mag= 25X

Fig. 4. Scanning electron microphotographs of bread crumb

prepared from wheat flour with different amount of waxy

black rice flour.

Control : wheat flour 100%.

B1~B4 : wheat flour with 10, 20, 30, 40% black glutinous
rice flour.
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Table 4. Hunter color value of bread crumb prepared from
wheat flour with different amount of waxy black rice flour.

Color value

)

Sample” T = -

Control 66.87+1.01°™  2.6620.22° 8.08+0.59"
Bl 52.11+0.96° 2.26+0.36" 6.24+0.12°
B2 40.03+1.44° 5.21+0.38° 5.90+0.17%
B3 27.76+0.81° 5.84+0.43° 5.65+0.56™
B4 12.61£1.21° 9.04+0.23° 5.18+0.31°

YControl : wheat flour 100%
B1~B4 : wheat flour with 10, 20, 30, 40% black glutinous rice flour
2)Signiﬁcance as determined by ANOVA test according to age (***
p<0.001)
"Mean+ S.D.
“Means with different letters within a column are significantly
different at a=0.05 level as determined by Duncan’s multiple range
test
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Table 5. pH of bread prepared from wheat flour with
different amount of waxy black rice flour.

Sample"” pH
Control 5.90+0.06" ™
B1 6.04+0.07
B2 5.93+0.08
B3 6.01+0.07
B4 6.05+£0.08

YControl : wheat flour 100%
B1~B4 : wheat flour with 10, 20, 30, 40% waxy black rice flour
“Mean+S.D.

Table 6. Water activity of bread prepared from wheat flour
with different amount of waxy black rice flour.

Sample"” Water activity
Control 0.95+0.02"
Bl 0.93+0.01
B2 0.9420.00
B3 0.94+0.00
B4 0.94+0.00

YControl : wheat flour 100%
B1~B4 : wheat flour with 10, 20, 30, 40% black glutinous rice flour
"Meant S.D.
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Table 7. Texture of bread crumb prepared from wheat flour with different amount of waxy black rice flour.

Sample" Hardness™™* Springiness Cohesiveness Gumminess™ Chewiness™
Control 122.47+0.457™ 0.92+0.01° 0.59+0.02 72.83+2.49° 66.99+2.74°
BI1 108.40+3.41° 0.89+0.01° 0.58+0.01 63.22+2.36° 56.59+2.50°
B2 113.00+2.38° 0.85+0.01° 0.59+0.01 66.36+0.82° 56.29+0.29°
B3 122.93+1.17° 0.78+0.00" 0.57+0.01 69.45+1.14% 54.07+1.06°
B4 157.80+4.62° 0.79+0.02° 0.61£0.02 95.83+5.05" 76.00+4.90"

“Control : wheat flour 100%

B1~B4 : wheat flour with 10, 20, 30, 40% black glutinous rice flour

2)Signjﬁcance as determined by ANOVA test according to age (*** p<0.001)

3

Mean+ S.D.

“Means with different letters within a column are significantly different at a=0.05 level as determined by Duncan’s multiple range test

Table 8. Sensory characteristics of prepared from wheat flour with different amount of waxy black rice flour

A rum Residual Overall
Sample" ppe:flr*z) Exten:ﬁl C *P Grainy Flavour Mouthfeel Texture Taste esidua vera®
-ance color color mouthfeel acceptability

control  7.55+1.287 7.30+1.49"” 7.45+1.05° 7.05+1.19° 5.85+1.35 5.95+1.93 6.00£1.56 5.90+0.97 595+1.23 6.35+1.27°
Bl  6.60£1.35" 6.50+140" 6.50:1.47° 635+1.46" 5.65+1.53 5.90+121 6.55+1.10 620£1.32 6.10£1.25 6.15£1.27"
B2  570£1.30° 555:1.70° 620+1.44° 585+1.39% 575+133 585+1.27 6.45+123 620+1.11 5.75+121 6.20+1.06"
B3 4.30£1.95°  4.35:1.79° 5.05+1.73° 5.30+1.89 525+1.89 5.50+1.64 595+2.06 5.35+1.95 545+2.09 520+1.88™

B4 3.85+¢2.06° 4.05£2.33° 4.75:2.07° 4.80+2.09° 5.10£1.71 5.40£2.06 6.10£2.34 5.15£2.13 4.90£1.92 5.15:198"

“Control : wheat flour 100%

B1~B4 : wheat flour with 10, 20, 30, 40% black glutinous rice flour

2)Signiﬁcance as determined by ANOVA test according to age (* p<0.05, *** p<0.001)

"Mean+ S.D.

“Means with different letters within a column are significantly different at a=0.05 level as determined by Duncan’s multiple range test
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