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single factor and orthogonal experiments were carried out on the four factors affecting the extraction of total phenols
from broccoli. The effects of various factors on the extraction of total phenols from broccoli were compared, and the
color change, rheological properties and microstructure were determined. Results The best treatment conditions were
as follows: Ultrasonic power 120 W, ultrasonic extraction 1 min, microwave power 280 W, microwave treatment 60 s.
Under this treatment condition, the extraction amount of total phenols from broccoli was 0.362 mg/g. After
ultrasonic-microwave treatment, the total color change AE of broccoli was 4.96. In the shear rate range of 0.1-100.0 s™',
the two groups of samples showed shear thinning. The results of dynamic rheological analysis showed that the storage
modulus G’ and loss modulus G” increased with the increase of angular frequency when the angular frequency was
0.628—-62.800 rad/s, and G’ was much larger than G”, indicating that the broccoli mud was a three-dimensional network
structure. The loss coefficient tand increased with the increase of angular frequency and was less than 1, indicating that
the elasticity of the broccoli mud sample was dominant and had gel-like properties, it showed a smoother texture and
better viscoelasticity. The microscopic results showed that ultrasonic-microwave treatment made the structure of
broccoli mud more compact. Conclusion Ultrasonic-microwave treatment can not only effectively improve the total
phenol extraction, but also improve the color saturation and texture of broccoli mash. This study can provide a new
method for the high-value processing of broccoli, and provide data support for broccoli mud as a new food additive.
KEY WORDS: Brassica oleracea var. Italica; total phenol; ultrasonic-microwave assisted; rheological properties;
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Table 2 Analysis of results of orthogonal ultrasonic-microwave
assisted extraction
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Fig.2 Changes in broccoli mud color
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