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Effect of Dielectric Barrier Discharge Plasma Treatment on Physicochemical and
Rheological Properties of Banana Powder
YAN Si-liang', JIN Nan', WEI Rui', CHEN Ye', WANG Wei-jun®*

(1. College of Food Engineering and Biotechnology, Tianjin University of Science and Technology , Tianjin
300457, China; 2. Department of Science and Technology, Tianjin University of Science and Technology,
Tianjin 300457, China)

Abstract: The effect of dielectric barrier discharge (DBD) plasma treatment intensity on the physicochemical
and rheological properties of banana powder were investigated. As DBD treatment intensity , the amylose
content of banana powder increased from 8.94 ¢/100 g to 27.26 g/100 g, the solubility of banana powder
significantly increased from 1.23 ¢/100 g to 4.37 ¢/100 g, the swelling power of banana powder decreased from
3.47 glg to 2.47 glg. There were no significant changes in oil absorption capacity after DBD treatment, and the
acidity of banana powder significantly increased. The plasma etching of banana starch granules caused by DBD
treatment were observed using scanning electron microscope. The rheological properties of banana powder
showed that the storage (G') andloss (G”) moduli decreased significantly with the increase of DBD treatment
intensity, which significantly decreased its viscoelasticity. The storage (G’ ) moduli of banana powder during
whole gelatinization process decreased significantly with the increase of DBD treatment intensity, and the G’ .,
G'gsc and G' 5+ value showed a decrease tendency. These results suggested that DBD treatment could effectively
affect the physicochemical and rheological properties of banana powder, reduce its gel strength and expand its

application in beverage, frozen food and jellies food.
Key words: banana powder; starch modification; dielectric barrier discharge (DBD); dynamic rheological

properties
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Table 1 Effect of DBD plasma treatment on the physicochemical properties of banana powder

P ELRETEH F it/ (¢/100 g) pH {H TR/ (¢/100 ¢) wKk1(ele) FriBe 1/ (g/g)
AR 8.94+0.72 4.5120.03° 1.2320.14° 3.47£0.07* 0.83£0.08*
60W 10.170.98 3.9020.01" 1.730.17° 3.2120.04" 0.840.02*
70W 12.94x1.39" 3.63+0.04° 2.41£0.11° 3.03+0.11° 0.82+0.06"
80W 15.5152.34" 3.470.03" 2.69+0.09" 2.810.09" 0.840.05*
90w 27.2622.14° 3.30£0.05° 43720.17" 2.47£0.07° 0.83£0.03*

TE iR 3 W ZINSE , 45 R LIS RIE AR EZE 3R, [RI8 HOR [A) P BE R LI A7 AR R 5 25 5 (p<0.05 )
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Fig.1 Particle morphology of banana powder under different DBD treatment intensities
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Fig.2 Storage moduli (G’) of banana powder paste with frequency
change
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Fig.3 Loss moduli (G”) of banana powder paste with frequency
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Fig4 The tan(3) of banana powder paste with frequency change
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Fig.5 Storage moduli (G’ ) of banana powder suspension during

heating process
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Fig.6 Storage moduli (G’ ) of banana powder suspension during

cooling process
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Table2 Key parameters of banana powder suspension during

dynamic oscillation temperature scanning

B G\ /Pa G'os/Pa G'yoc/Pa  tan(d )y
JER 2371000 122 800 39 990 0.373 9
60 W 2275000 112300 25 850 0.407 7
70 W 807 900 21 610 25 940 0.531 2
80 W 267 100 16 550 17 630 0.140 5
90 W 116 100 14 950 17 370 0.112 6
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