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treatments. We investigated the influence of various factors on the yield of soluble dietary fiber (SDF). The
physicochemical properties of dietary fibers before and after modification and their effects on in vitro probiotic activity
were comparatively analyzed. Steaming coupled with ultrasound-assisted enzymatic treatment increased the yield of wheat
bran SDF by 34.31%+0.08%. The optimal process parameters were as follows: liquid-to-solid ratio was 1:10 g/mL,
steaming temperature was 120 °C, steaming duration was 30 min, ultrasound power was 450 W, ultrasound treatment
duration was 9 min, ultrasound treatment temperature was 45 “C, enzyme component (cellulase to hemicellulase) ratio was
1:1, and compound enzyme dosage was 2.5% (w/w). The water-holding, oil-holding, and swelling capacities of the SDF
increased by 1.75-, 1.57-, and 1.36-fold relative to the premodification values after modification, respectively. The water-
holding, oil-holding, and swelling capacities of insoluble dietary fiber (IDF) increased by 1.15-, 1.28-, and 1.09-fold,
respectively, compared with the premodification values. Modified SDF and IDF substantially enhanced the growth and
adhesive capacities of Lactobacillus acidophilus and Bifidobacterium longum. These results provide a theoretical basis for
the high-value use of wheat bran dietary fiber.
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Table 4 Regression analysis (ANOVA) of Plackett-Burman
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FERE VIR AmE B R
P W
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Table 5 Design of the steep climbing test and its results
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Table 6 Box-Behnken design and response values
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Table 7 Analysis of variance of regression model
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Fig.5 Effect of factor interaction on SDF yield
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Table 8 Water-holding capacity, oil-holding capacity and
swelling capacity of unmodified and modified dietary fiber

FEdh A (g/e) FhE(g/g) Tk 11 (%)
U-SDF 1.19+0.10% 1.81£0.118 6.17+0.38"
M-SDF 2.38+0.15* 2.84+0.15* 8.39+0.23*
U-IDF 5.05+0.09° 3.30+0.10° 2.56+0.06°
M-IDF 5.81£0.07° 4.24+0.05° 2.78+004*
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Fig.6  Growth curves of Lactobacillus acidophilus (A)
and Bifidobacterium longum (B)
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