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Modification of dietary fiber from lotus seedpod using
high-temperature: physicochemical property and application research

SUN Jie' HAN Miao-miao' GONG Chao' WANG Hong-xun'> HOU Wen-fu' > YI Yang' >’

( 1.College of Food Science and Engineering Wuhan Polytechnic University Wuhan 430023 China;
2.Hubei Engineering Research Center for Fresh Food Wuhan 430023 China)

Abstract: High— temperature modification of insoluble dietary fiber from lotus seedpod ( LIDF) was optimized by response
surface methodology. Effects of modification on the physicochemical properties and application of LIDF were analyzed. The
content of soluble dietary fiber( SDF) was used as the evaluation index for technology optimization.The optimized technological
parameters were as follows: ratio of material to liquid 1:6.75( g/mL) processing temperature 115 °C and processing time
40 min. Under this condition the modified LIDF contains 4.33% SDF. Physicochemical analysis confirmed that high
temperature modification could significantly enhance the swelling rate eater binding capacity and adsorption capacity on sodium
cholate of LIDF( p <0.05) but the oil-holding capacity were obviously decreased( p <0.05) .In addition the microstructure of
LIDF was changed to be peeled layers.The addition of LIDF could significantly improve the hardness and cohesion of noodles
(p <0.05) but showed insignificant effect on the hardness and brittleness of biscuit( p > 0.05) . Adding 3% ~5% modified
LIDF in noodles or 6% ~8% in biscuit did not significantly change the texture of products( p >0.05) .The adding of LIDF
could enhance the bitterness astringency and aftertaste— B of product but the modification was on the contrary. The results
indicated that high—temperature modification could increase the application value of LIDF as nutrient supplement in noodle and
biscuit.
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Table 1 Experimental factors and levels table
X, X, X,
(g/mL) (€) ((min)
-1 1:3 115 20
0 1:6 120 30
1:9 125 40
1.2.4
14, 15
. ’ 16
. ’ 17
; | " .
1.2.5
19
3% 4% 5% 1.5%
35.5% o
5
6% 8% 10%
27.5% 1% (
2:1) 180 C
1.2.6 (
8cm ) TPA ., P/50
1 mm/s 70% 5¢g
400 pps 3 so ~ N
HDP/3PB
2 o
5.00 mm/s 1.7 mm/s
10.0 mm/s 40% 50 g-
3 &
(2
(g*s) -
1.2.7 20 g 100 mL
(5000 r/min 10 min)
o 120 s 10 s
1.3
SAS( V8)
o SPSS17.0
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(p >0.05) 3 SDF
SDF (p <0.05) Fig.3 Effect of the processing time
SDF SDF ° on the production of soluble dietary fiber
1:3 g/mL,
. 2.2
) sl ( 3) Y R
15'; 91.09% . : X,
% 4 X, Y (p <0.05) . Y
o 3T (p >0.05) .
Bl
# 2
§ Lr Table 2 Results of response surface methodology experiment
0 1 1 1 1 ]
1:3 1:6 1:9 1712 115 X, X, X Y SDF (%)
BHR HE (g/mL) 1 -1 -1 0 2.01
1 SDF 2 1 -1 0 3.86
Figl Effect of solid-liquid ratio 3 -1 ! 0 337
on the production of soluble dietary fiber 4 ! ! 0 300
5 -1 0 -1 2.42
0.05 ) 3. 6 -1 0 1 3.23
7 1 0 -1 3.25
2.1.2 SDF 2
8 1 0 1 3.54
105~125 C SDF
( 0.05) 9 0 -1 -1 2.79
<0. o
r 10 0 1 -1 5.13
11 0 -1 1 4.21
SDF 2. 125 C.
6 12 0 1 1 4.25
P . 13 0 0 0 4.09
=] 14 0 0 0 4.89
T4t
& 15 0 0 0 4.67
s, | SDF
% > > o
;» Lr RSREG Procedure
0 1 L 1 1 1 1 . _ _
100 105 110 115 120 125 130 - X, =0.26.X, =-1.03.
AEPRIRBE(C) X, = 1.04 1:6.78 g/mL.
) SDF 114.85 °C. 40.40 min 4.32% .
Fig2 Effect of processing temperature E(I:DF '_
on the production of soluble dietary fiber 1:6.75 g/ml 15 G- 40 min
2.1.3 SDF 3 4.33% -
10 min 30 min SDF 2.3 LIDF
(p <0.05) 4 MLDF N
40 min SDF (p>0.05) . LIDF( p <0.05)
40 min SDF (p<
0.05) SDF 4.20% 3.94%
SDF 2,
30 min. 2
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Table 3 Regression analysis of variance
F P
9 11.55 1.28 6.01 0.0312
X, 1 0.15 0.15 12.50  0.0166
X, 1 0.20 0.20 1395 0.0135
X, 1 0.02 0.02 1.58 0.2649
X,? 1 0.438 0.438 16.87  0.0093
X, X, 1 36x107° 36x107° 620 00552
X, X, 1 0.04 0.04 0.32 0.5979
X,’ 1 0.03 0.03 1x107* 0.9921
X, X, 1 0.08 0.08 0.06 0.8212
X,? 1 0.09 0.09 3.54 0.1185
5 1.07 0.21
3 0.73 0.24 1.42 0.4394
2 0.34 0.17
14 12.62
4 LIDF MLDF
Table 4 Comparison on the physicochemical
properties between LIDF and MLDF 4 . LIDF MLjDF SEM . (2000 )
Fig4 Comparison on the SEM images of
LIDF MLDF LIDF and MLDF( 2000 x )
(%) 0.66 +0.03 0.94 £+0.01°
(%) 2.25 +0.13 3.24 10.28* MLDF )
(%) 424 £0.22 3.66 +0.08 10% (p<
0.28 +£0.02 0.54 £0.04° 0.05)
( mg/mL)
-* MLDF  LIDF 0.05
(p<0.05) . . o
2000 6 LIDF MLDF
( 4) LIDF MLDF Table 6 Effects of LIDF and MLDF
on the textural properties of biscuit
2.4 LIDF . ‘
4002.93 +285.60" 3963.61 +302.75"
5 LIDF MLDF , ,
6% LIDF 2966.30 +243.59* 3105.20 +464.48"
(p <0.05) 6% MLDF 3888.87 £1294.37°  3811.06 +1274.97*
(p <0.05) 8% MLDF 4362.19 +£370.27"  4289.37 +364.31"
(p>0.05) . LIDF MLDF ) )
10% MLDF 6193.02 +1319.60° 6140.49 +1385.72
(p >0.05). 3% ~5%
MLDF (p >0.05) 25 LIDF
MLDF 5 3% LIDF N N
o -B ; 3% MLDF
6 6% LIDF 6% ~8% MLDF N N -B LIDF ;
5 LIDF  MLDF
Table 5 Effects of LIDF and MLDF on the textural properties of noodle
5594.13 +1972.45*  0.78 £0.05"  4271.42 +1287.48" 3144.76 +1781.84°  0.69 +0.24" 0.49 +0.06"
3% LIDF  7827.133 £1018.32"  0.69 +0.03" 5434.57 +857.93*  4557.19 £714.50* 0.84 +0.01° 0.42 +£0.04*
3% MLDF  8067.97 +349.90" 0.70 £0.01° 5633.60 + 184.69" 4445.40 +399.09" 0.79 £0.05" 0.42 +0.01°
4% MLDF  8273.76 +451.87" 0.69 +0.02° 5690.42 +188.72" 5147.76 +128.77" 0.90 £0.01° 0.42 +0.01"
5% MLDF  7999.82 +677.16" 0.69 £0.01° 5519.31 £493.14"  4770.71 £538.38" 0.86 +0.02° 0.43 +0.01"
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Fig.5 Radar map of the noodle by electronic tongue
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Fig.6 Radar map of the biscuit by electronic tongue
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