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Effect of Chitosan on the Rheological Properties of Wheat Flour Dough
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( 1.Ministry of Education Key Grain and Oil Deep Precessing Key Laboratory College of
Food Science and Engineering Wuhan Polytechnic University Wuhan 430023 China;
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Abstract: The effects of chitosan addition 0 0.4% 0.8% 1.2% and 1.6% ( w/w) on wheat flour gluten characteristics
farinographical properties tensile properties dynamic rheological properties textural properties and sulfhydryl content were
studied.The results showed that the rheological properties of dough were related to the the content of chitosan. With the
increaseing of chitosan the wet gluten content dry gluten content and gluten moisture rate increased while the gluten index
decreased.In the meantime dough formation time stability time modulus elasticity and viscous modulus increased. TPA test
suggested that hardness and chewiness increased significantly. The addition of 0.8% chitosan resulted the tensile properties had
the best effect and the tensile properties were deceased with a higher additive amount of chitosan. There was no significant
difference in the amount of sulthydryl content with the addition of chitosan indicating that chitosan had no effect on the
chemical environment for the oxidation of mercapto.The reasons for the change of rheological properties of dough was attribute
to the water binding capacity and adhesivity of chitosan ascended the dough mixing characteristics but it would destroy the
gluten network structure.
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N 3 5 min o
1.2.6 ( TPA)
25 mm o
. . P/100
1 ; : TPA; 50.0% ;
1.1 NN 2.1.1 mm/s;
Auto; 5 g 1200 pps;
( 1) ( 13% 5.0 so
11%) ( 1.2.7 : Tris—Gly
) ( Tris) . ( Glycine) . ( pH8.0) : 104 g Tris 6.9 ¢ 12 g
( EDTA) . 5 5_ (2- EDTA 1000 mL 0.1 mol/L.  HCI
) ( DTNB) : pH  8.0; 8 mol/L Urea Tris—Gly
_HCI . 48048 g ; Ellman’ s (4 mg/mL) :
400 mg DTNB(5 5— -2— ) Tris
1 ~Gly 100 mL.
Table 1  Component content of chitosan . _70 C
o4 h
(%) () (mpass) (%) (%) (u) 36 h . 4 °C
86.4 40 400 78 065 3217 x10° o 150 mg 1 mL Tris—Gly
Perten ; Farinograph— E 478 10 mL
( 300 g) brabender ; 30 min. ! mL
Extensograph—E brabender - DHR_2 5 mL 8 mol/L Urea 0.04 mL Ellrr.lan’ s
TA 6 3 25 C 30 min
412 nm (A,)
1.2 3 ( )
1.2.1 1.2.2.4.3.6.48 ¢
297.5 g. . )
0 SH ( pmol/g) =73.53 A,, xD/C
4 . A, AN=412 nm ;D
D =6.04; C mg/mL.
1.3
(500 +20) FU (100 £0.1) g SPSS 18.0 ORIGIN 8.5
30 C 30 min . ° Duncan °
122 GB/T55062-2008 . 2
1.2.3 GB/T 14614 —2006 2.1
1.24 GB/T 14615 -2006 2 o 2
1.2.5 5¢g 1.6% 5.66% 1.46%
25.94% .
o 40 mm
1 mm ’
0.1% 0.1~10 Hz; 25 Co o
2
Table 2 Effect of chitosan on gluten content of dough
(%) (%) (%) (%)
0 28.80 +0.26" 9.30 £0.05* 65.40 +0.85" 67.7 £0.01"
0.4 30.36 £0.52" 9.56 +0.14" 54.16 £0.34¢ 68.5 £0.02"
0.8 32.10 £0.35° 9.86 +0.33° 44.33 £0.04" 68.5 +0.00*
1.2 31.80 £0.45° 9.83 £0.67° 35.16 £0.09* 68.7 £0.01"
1.6 34.46 £0.43" 10.76 +0.67" 39.46 £0.07* 68.2 £0.01°
(p<0.05)
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Fig.2 Effect of chitosan on extensional properties of dough
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Fig.3 Effect of chitosan on dynamic
rheological properties of dough
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Table 3  Effect of chitosan on textural properties of dough

(%)

0 04

0.8 1.2 1.6

538.43 +14.44°
0.27 £0.01°
185.14 +5.56"
51.07 £1.51°
5.61 £0.31°

0.29 £0.02°

3.25 +0.23"

567.51 +16.36"

210.16 £4.78*
56.67 £2.01"

570.31 +15.34" 603.45 £18.57° 698.85 +11.62°
0.34 +0.01" 0.35 £0.03" 0.41 £0.03°
197.45 +5.34" 236.74 +6.66° 255.61 £4.37°
51.95 +1.77° 66.32 +2.43° 70.20 £2.11*
277 +0.44" 6.04 £0.27° 223 £0.27°

2.6

(p >0.05)

0.8%

4

Fig4 Effect of chitosan on content of
SH of middle—gluten dough

1.6%
13 FU.
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