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Protective Effect of Unripe Banana Starch on Viability of Lactobacillus plantarum during Freeze-Drying and Storage

ZHOU Zhongkai, WANG Junxuan, LI Ying
(College of Food Engineering and Biotechnology, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: This research investigated unripe banana starch as a protectant for Lactobacillus plantarum during the freeze
drying process and its effect on acid and bile salt tolerance and storage stability of the lactic acid bacterium, as well as
their synergistic antioxidant effect aiming to provide an idea and theoretical foundation for deep processing, development
and probiotic bacterial protection of banana. Unripe banana starch from low maturity banana contained higher level of
type 2 resistant starch. The experimental results indicated that unripe banana starch had synergistic antioxidant effect with
Lactobacillus plantarum in scavenging 63.62% of 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radicals, which was higher
than the sum of their individual effects. The lactic acid bacterium could attach to the surface of the starch granules to use
it slowly as a nutrient source. Meanwhile, unripe banana starch could significantly increase survival rate (up to 73.17%)
of Lactobacillus plantarum during freeze drying, and its protective effect was better than that of glycerol and mycose,
respectively. This study also suggests the potential of unripe banana starch to increase the tolerance of Lactobacillus
plantarum to acid and bile salt, and enhance of the stability of synbiotic products.
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Fig.1  Environmental scanning electron micrographs of unripe banana
starch (A) and freeze-dried lactic acid bacteria adhered on
unripe banana starch (B) (x5 000)
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Fig.2  Effect of protectants on survival rate of lactic acid bacteria after

freeze drying (n = 3)
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Fig.3  Effect of unripe banana starch on acid tolerant (A) and bile-salt

tolerant capacity (B) of lactic acid bacteria (n = 3)
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Fig. 4  Effect of unripe banana starch on the storage stability of lactic
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