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ABSTRACT: Objective

the antioxidant activity and the effects on fluorescence characteristics of a-amylase. Methods

To optimize the extraction process of bound polyphenols in distiller’s grains, and explore
Using discarded beer
lees after brewing as raw materials, ultrasound assisted acid hydrolysis was used to extract bound polyphenols. Single
factor experiments were conducted to compare the effects of different ultrasonic power, sulfuric acid volume concentration,
and solid-liquid ratio on the polyphenol content, total flavonoid content, 1,1-diphenyl-2-picrylhydrazyl radical (DPPH")
clearance ability, 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) ammonium salt anion radical (ABTS ") clearance
ability and ferric ion reducing antioxidant power of bound polyphenols from distiller's grains, and the correlation between
various antioxidant indicators were analyzed. The effect of distiller’s grains bound polyphenols on the fluorescence
quenching of a-amylase was determined under various optimal extraction conditions. Results Under the conditions of
ultrasonic power of 500 W, acid volume concentration of 8%, and solid-liquid ratio of 1:50 (g/mL), the total phenolic and
total flavone content in the bound polyphenols of distiller’s grains were the highest, at 2.177 mg GAE/g and 2.831 mg RE/g,
respectively. The correlation analysis results indicated that an increase in acid concentration might enhance the
dissolution of lipid soluble polyphenols in distiller’s grains, while reducing the relative content of water-soluble
polyphenols. The fluorescence spectrum results had shown that after continuous addition of distiller’s grains bound
polyphenols, the maximum emission wavelength of a-amylase was slightly blue shifted, and the intensity of Rayleigh
scattered rays and the relative intensity of fluorescence peak were reduced to varying degrees. Conclusion The
extracted distiller’s grains bound polyphenols have certain antioxidant capacities, and increasing ultrasonic power within
a certain range can significantly improve the extraction rate of distiller’s grains bound polyphenols. And the addition of
distiller’s grains bound polyphenols can result in changes of the spatial construction of a-amylase, and the interaction
between enzyme and bound polyphenols has increased the hydrophobicity of amino acid residues in a-amylase. Besides,

the type of fluorescence quenching is static quenching. This study provides a theoretical basis for the development and

utilization of bound polyphenols in distiller’s grains.

KEY WORDS: distiller’s grains; bound polyphenols; a-amylase; antioxidant activity; fluorescence spectrum
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FW100 5 37 RE M 0 AL (R He T 28 307 R AU A BR A WD),
MEI04E Z3HrRF-(lE 0.1 mg, g s-FER) 2103
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FEAF 0 T A B ARE S 0.50 mL, SRJ5n
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KM Ao F2BAG)ITE ABTS TR,
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Fig.1 Total phenolic content and total flavonoid content of bound polyphenols in distiller’s grains under different single factor variable treatments
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Table 1 Analysis of antioxidant capacities of combined polyphenols from distiller’s grains treated with different univariate variables

RS

DPPH-IHBR % /%

ABTS" T BR%/% FRAP/(mmol Fe*'/g)

100 16.616+1.651°

200 11.721+1.301°

IR /W 300 16.512+1.270°
400 23.519+1.360°

500 11.371£1.096°

2 11.100+0.305°

4 14.149+1.786°

FRAR TR BE (%, VIV) 6 22.433+3.424°
8 14.902+0.583°

2.218+0.179%
3.312+0.045"
1.050+0.246°
7.646+0.953"
8.580+0.838"

11.325+1.233%
8.629+1.567"
2.632+0.270°
4.712+0.064°

12.314+0.013"
1.079+1.669" —
1.605+0.116® —
2.825+1.258™ 1.217+0.086"

10 18.159+2.272% 5.483+0.167° 3.454+0.074°
1: 20 12.054+3.521° 3.236+1.233% 2.526+0.081°
1:30 19.131+2.217° 9.206+0.372° 1.942+0.024°
LA H (g/mL) 1: 40 10.681+2.341° 6.292+1.207* 0.918+0.180°
1: 50 19.800+1.124° 5.419+1.746"° 0.450+0.089¢
1: 60 18.638+3.660° 1.002+1.207° —
e EARANIRING SRR 25 57 .35 (P<0.05); —R R fH/N T4 T 0.01,
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Fig.3 Effects of bound polyphenols from distiller’s grains under different optimal extraction conditions on the

fluorescence quenching characteristics of a-amylase
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system at 300.15 K
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