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Rheological Properties of Mixed Flours of Quercus mongolia Acorn and Wheat

YONG Ya-ping, ZHANG Jing-juan, YANG Xiao-qing*

(College of Food Science and Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract: The objective of this study was to investigate the influence of adding different proportions of Quercus mongolia
acorn flour on rheological properties of wheat flour. A Brabender farinograph and an extensograph were used for analysis
of rheological properties. Meanwhile, correlation analysis between physiochemical properties and rheological parameters
of mixed flours was carried out. The results indicated that increasing proportion of Quercus mongolia acorn flour caused
an initial decline in water absorption of mixed systems, followed by its increase. In addition to this, dough formation and
stabilization times were shortened and the degree of dough softening was enhanced. All mixed samples showed an increase
in tensile strength and elongation ratio and a decline in extensibility and energy with prolonged dough development time.
The four extensograph parameters tended to initially increase and then decline as the dough development time was fixed
and the proportion of Quercus mongolia acorn flour was increased. The contents of wet gluten and protein in mixed flour
dough rheological properties had a highly positive correlation with rheological properties, suggesting that adding different

proportions of Quercus mongolia acorn flour had significant effects on dough rheological properties.
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Tablel Effect of adding different proportions of Quercus mongolia acorn flour on farinograph parameters of wheat flour
BN KAEESe  EORGRN  FR% R % S IE s — _
WK% JERN Tl/min - FSERSA)/min . §940EIFU

0 135 14.0 72 34 61.0 6.5 13.0 60
13.7 13.4 61 33 60.5 5.7 12.5 65

10 13.7 13.0 60 32 60.0 4.5 11.0 70
15 13.3 12.0 52 30 59.5 4.0 10.0 75
20 13.9 115 48 29.7 59.0 3.3 8.5 80
25 135 10.7 45 27 59.2 2.0 8.0 90
30 13.6 10.0 44 26.5 60.0 25 7.6 100
35 13.7 9.3 435 24 60.5 3.0 8.0 90
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Fig.l Effect of dough development time on extensograph parameters
of mixed flours
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Table2 Correlation analysis between physio-chemical parameters and farinograph parameters of mixed flours

EELE 7Ky BT 1R 7K 2. BB Th) FEE Al R
Koy 1
H R —0.13711 1
R —0.13641 0.94441** 1
W T 777 —0.05515 0.99228** 0.91757**
% 7K 2. —0.07536 0.40322 0.60616 0.29925 1
T I (1] —0.06763 0.90428* 0.95621** 0.87647** 0.67509 1
Ao I 1) —0.14134 0.94476** 0.96719** 0.91661** 0.60550 0.97502** 1
S0 0.06432 —0.94460%** —0.92602** —0.92118** —0.42210 —0.93320%** —0.95322** 1

T e 2R (P < 0.05) 5 wx, ZRMEF (P <001). Fl.
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Table3  Correlation analysis between physio-chemical parameters and extensograph parameters of mixed flours

LS Koy EE )& W A AL S EvRLiNEa] fit it
IKG 1
HE T —0.13711 1
E)ES —0.13641 0.94441%* 1
e T A7 —0.05515 0.99228** 0.91757**
EDA(HED)) —0.09610 —0.12196 —0.30669 —0.00407 1
SEfHIE —0.06420 0.96129** 0.95824** 0.93310** —0.31650 1
EoRlilEal] 0.00035 —0.60202 —0.74939* —0.54026 0.82168* —0.77917* 1
e —0.09413 0.97826** 0.85906** 0.96019** 0.06661 0.91201** —0.50847 1
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