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Fig.1 The freezing curve of a blueberry

16} 2

4 b
12} 1

HRIEES
Drip loss/%

=l ~ - a oo
T T T T

AF IF UIF
UL
Processing group
T AR F/NG 5 RERR 2 22 5 (P < 0.05)
B2 RENESTRREXHZIE

Fig.2 Effects of freezing on drip loss of blueberries

IF UIF
B3 REMEZEKSSHEHZM
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Fig.4 Effect of freezing on calcium content in whole fruit (a) and pulp (b) of blueberry
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Effect of Ultrasonic—assisted Immersion Freezing on the Osmotic Mass Transfer Characteristics

of Blueberry

Zhang Xiaomin', Zhang Shangyue?, Bai Ge', Zhuang Zhaoyue', Zheng Jianrong', Cao Xuehui', Li Jianrong'
('College of Food Science and Technology, Bohai University, Jinzhou 121013, Liaoning
’Department of Navigation, PLA Dalian Naval Academy, Dalian 116018, Liaoning)

Abstract To investigate the effects of ultrasound-assisted immersion freezing on the osmotic mass transfer characteristics
of blueberries, air freezing, immersion freezing and ultrasound —assisted immersion freezing were applied to blueberries.
The freezing rate, water distribution, calcium content, anthocyanin content, cell membrane permeability and malondialde-
hyde content were measured and analyzed. The results showed that compared with air freezing and immersion freezing,
ultrasonic —assisted immersion freezing significantly shortened the freezing time of blueberries, and the drip loss after
thawing was the lowest, 8.26%, and the water distribution was more similar to that of fresh blueberries. Ultrasonic pro-
moted the permeation migration of exogenous calcium, and the calcium content in whole fruit and pulp increased signifi-
cantly (P<0.05); the hardness was better preserved, but the retention rate of anthocyanin decreased, and the cell mem-
brane permeability and malondialdehyde content decreased significantly (P<0.05), which were 54.65% and 9.15 nmol/g
FW, respectively. In conclusion, ultrasound-assisted immersion freezing can not only improve freezing rate, reduce lipid
membrane peroxidation and maintain the integrity of cell membrane, but also promote the infiltration of solution solute
into food.

Keywords blueberries; ultrasonic—assisted immersion freezing; freezing rate; penetration and mass transfer



