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Optimization of high shear emulsification assisted extraction of insoluble
dietary fiber from lotus leaf and its physical properties
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Abstract : In order to expand the development of lotus leaf in food processing,insoluble dietary fiber (IDF) of lotus leaf was
extracted by high shear emulsification. Its basic physical properties of the IDF were determined and compared with the IDF
extracted by conventional smashing and ball grinding. The results showed that the lotus leaf IDF yield extracted by high shear
emulsification was the highest (83.84% ) at a shear speed of 8 000 rpm, a shear time of 4 min,an acid concentration of 0. 25
mol/L,and an acid hydrolysis temperature of 45 °C. The water solubility, water holding capacity, oil holding capacity and ex-
pansibility of the IDF were 13. 81% ,5. 65 g/g,1.97 g/g and 1. 93 mL/g, respectively. Compared with ball grinding, the
treatment time of high shear emulsification was shorter, the lotus leaf fiber structure was not completely destroyed, the fiber in
SEM diagram showed a bundle structure and distinct layers, and the water solubility was lower, the water holding capacity and
expansion property were higher. High shear emulsification technology has a good application potential in the processing of

high-fiber food.
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Fig. 1  Effect of shear speed on the yield of HIDF
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xR2 EXIWER

Table 2 Orthogonal experiment results

e A b ¢ b DF et )
1 1 1 1 1 81.27
2 1 2 2 2 83.12
3 1 3 3 3 82.01
4 2 1 2 3 80.99
5 2 2 3 1 83.66
6 2 3 1 2 81.85
7 3 1 3 2 83.78
8 3 2 1 3 80.59
9 3 3 2 1 83.63
k1 246.40 246.04 243.71 248.56
k2 246.50 247.37 247.74 248.75
k3 248.00 247.49 249.45 243.59
R 1.60 1.45 5.74 5.16
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Table 3 Water holoding capactig,oil holding capacting and expansibility of lotus leaf IDF

AT FeoKrE R M
Sample Water retention( g/g) Oil retention(g/g) Expansibility (mL/g)

IDF 5.41 +£0.12* 1.20 £0.06* 2.53 +0.28°
BIDF 5.53 +0.08% 2.09 £0.30" 0.93 +0. 12
HIDF 5.65+0.12" 1.97 £0.22" 1.93 £0.12"

T [ — 3R R R R R 2 5 (P <0.05)

Note : The different letters in the same column indicate the differences are significant( P <0.05).
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