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Rheological Properties of White Pan Bread Dough Prepared with Lotus
(Nelumbo nucifera) Seeds Powder

Byung-Gu Lee' and Gwang-In Byun
Department of Food Technology & Food Service Industry, Yeungnam University, Gyeongsan 712-749, Korea

Abstract

This study investigated the rheological properties of bread dough supplemented with lotus (Nelumbo nucifera) seed
powder. The rheological properties measured were dough volume, farinogram, amylogram, extensogram, pH and
outemal. The lotus seed powder contained 7.74% moisture, 20.15% crude protein, 2.11% crude fat, 4.34% crude
ash, and 2.78% crude fiber. The farinogram showed that with increasing concentration of lotus seed powder the
absorption rate of the dough increased slightly, the development time and stability decreased, and the degree of
attenuation tended to be grown along. From the amylogram it was found that the gelatinization onset temperature
and the maximum viscosity of the dough tended to increase with increasing content of lotus seed powder. The
extensogram showed that the degree of extension of the dough decreased with increasing content of lotus seed
powder, while the degree of resistance and resistance/extensibility increased. The dough pH tended to decrease
with fermentation time, but increased with increasing content of lotus seed powder. A concentration of 5~10%
lotus seed powder appears to be suitable for the preparation of dough.
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Table 1. Formula for white pan bread dough with lotus seeds
powder

Samples”
Materials
Control ~ 5.0% 100%  150%  20.0%
Wheat flour 100.0 95.0 90.0 85.0 80.0
Lotus seeds powder 0.0 50 100 150 20.0
Water 63.0 63.0 63.0 63.0 63.0
Sugar 6.0 6.0 6.0 6.0 6.0
Shortening 30 30 30 30 30
Yeast 20 20 20 20 20
Salt 20 20 20 20 20

"Control : Wheat flour with none lotus seeds powder,

50% : Wheat flour with lotus seeds powder 5.0%,
10.0% : Wheat flour with lotus seeds powder 10.0%,
15.0% : Wheat flour with lotus seeds powder 15.0%,
20.0% : Wheat flour with lotus seeds powder 20.0%.
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Table 2. Proximate analysis of lotus seeds powder

(%, dry basis)
Sample Moisture ~ Crude Protein Crude fat Crude ash Crude fiber
Lotus seeds 74,0670 20151042 2112027 4342002  278+0.02
powder

"Values are mean+S.D.

He A Fgol kol 4B AxelN g Fad
229 WA ol ol AW SHol S5 o
SRR

wizol W

T
=

4T o
e % ol

ARG o] YUl dEjshe] Alxg v
WS =% A= Fg 19 Yk 2E o
2 s A3} whg 3087 dlETe) AR #
A7 B5F ¥523 o7 Z718F9 o whE 90% o
o|2x} thxTrof Ml A BT HIFlA o
F43] FFEAT TR WFEH LStz AAE B
5.0%, 10.0%1 A= FEAIZF 1208-0] A, 15.0%
9} 200%= 0SS FHOZE AMA3] Aastgon daZd
T & 3o=E UERT o) e A - 37hE]
71 = F wo] Rujy) 7Aschs A9 23)9 3 2
7Vgo] S71shd 258 ebrpo] X 37o] Foj5 7|
wfZol| W= o] Tastths ARH22)9F AR Al
2 YEstth

—_

80

(2]
[=]

iy
(=]

Dough volume {mL)

[
o

a 30 60 S0 120 150({min)

Fermentation trme (min)

Fig. 1. Change of dough volume in wheat flour prepared by
different ratio of lotus seeds powder.

Wheat flour with lotus seeds powder none(4p), 5.0%(H), 10.0%(A), 15.0% (<), 200(%).
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Table 3. Farinogram characteristics of wheat flour prepared by
different ratio of lotus seeds powder

)

i Samples

Farogrph et Comrol  50%  100%  150%  200%
Water absorption(%) ~ 642:047 65,1202 656:02° 656100 659+0.°
Arival time(min) 19501 18202 17:00° 17208 15:00°
Development time(min) ~ 300:02°  92:02°  80:03"  85:01° 9402
Dough Stability(min) ~ 280:02  115:02°  112:02" 10203 97:02°
Weakness(B.U) 520:04° 540105 560:04" 550405 590402

"Samples are the same in Table 1.
Walues are mean+S.D. Values within different superscripts are significant for each
groups at p<<0.05 by Duncan’s multiple range test.
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Table 4. Amylogram characteristics of wheat flour prepared by
different ratio of lotus seeds powder

7]_{5]. AW

pul

Samples” ST(C) GTY(C) MT(C) MV'BU)
Control 30 60.8 95 719
50% 30 59.8 95 675
10.0% 30 619 95 692
15.0% 30 629 95 o)
20.0% 30 632 95 737

l)Samples are the same in Table I,
2)Starting temperature, Gelatinization temperature,
“Temperature at maximum viscosity, IMaximum viscosity.
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Fig. 2. R/E ratio of the dough prepared by different ratio of lotus
seeds powder.
Dough fermentation time 45 min(4p), 90 min(Hll), 135 min(A).
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Table 5. Extensogram characteristics of the dough prepared by
different ratio of lotus seeds powder

Y]
Extensograph Time(min) Samples
parameters Control  50% 100% 150%  20.0%
45 190 214 194 174 161
Extensibility
185 175 176 149 144
o) 90 85 175 176 9
135 189 173 165 154 134
45 £05 454 400 440 475
Resistance to 9% 50 5% 60 70 85
maxium(B.U.)
35 60 63 72 78 915
45 09 127 12 109 105
Area under
e 90 35 130 43 137 1%

135 152 152 160 161 159

"Samples are the same in Table 1.
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Fig. 3. Changes of pH in wheat flour prepared by different ratio
of lotus seeds powder.

Samples are the same in Fig. 1.
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Fig. 4. Outernal appearance and volume of white pan bread with
lotus seeds powder.

Samples are the same in Table 1.
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