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Effects of different cutting shapes on the vacuum freeze-drying efficiency
and quality of Guizhou Zingiber officinale Roscoe vacuum freeze-drying
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ABSTRACT: Objective To compare the effects of different cutting shapes on the vacuum freeze-drying efficiency
and quality of Guizhou Zingiber officinale Roscoe. Methods Guizhou Zingiber officinale Roscoe was used as the
raw material. The effects of drying efficiency of ginger slices, shredded ginger and ginger granules with 3 kinds of
different cutting shapes and Zingiber officinale Roscoe quality during vacuum freeze-drying were studied the
rehydration rate was determined by weighing method. The colorimeter was use for measuring that color change; the
parameters such as hardness and elasticity were detected by the texture analyzer; nutritional components the content
of polyphenol, flavonoid, polysaccharide and gingerol in Zingiber officinale Roscoe extract were determined by
Folin-Ciocalteu colorimetric method, aluminum nitrate colorimetric method and spectrophotometry, respectively.
Results The freeze-dried ginger slices with the thickness of 3-4 mm had the highest drying efficiency, the best
rehydration rate (577.08%), the lowest color difference value (5.76), the smallest hardness (494.98 Q), the best
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elasticity (0.71 mm) and resilience (0.25 mm), the highest chewiness (145.26 @), the retention rate of the nutritional

components was the highest, with the retention rates of polyphenol, flavone, gingerol and polysaccharide being

99.35%, 70.52%, 88.41% and 96.27%, and strong flavor with the highest sensory score. Conclusion Different

cutting shapes have significant effects on the vacuum freeze-drying efficiency of Zingiber officinale Roscoe and

product quality. The flaky freeze-drying has higher efficiency and less loss of nutritional components, so the

freeze-dried Zingiber officinale Roscoe with good quality can be obtained.

KEY WORDS: Zingiber officinale Roscoe; vacuum freeze-drying; cutting shape; drying efficiency; quality
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Fig.1 Process flow diagram of vacuum freeze-drying of Zingiber officinale Roscoe
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Fig.2 Freeze-drying curves of Zingiber officinale Roscoe with different cutting shapes
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Fig.3 Effects of different cutting shapes on rehydration rates of
freeze-dried Zingiber officinale Roscoe (n=10)
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Fig.4 Effects of different cutting shapes on color of freeze-dried Zingiber officinale Roscoe (n=10)
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Table 2 Effects of different cutting shapes on texture of freeze-dried Zingiber officinale Roscoe (n=10)
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Fig.5 Effects of different cutting shapes on nutritional components of freeze-dried Zingiber officinale Roscoe (n=6)
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Table 3 Retention rates of nutritional components in freeze-dried
Zingiber officinale Roscoe with different cutting shapes (n=6)
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Fig.6 Effects of different cutting shapes on sensory quality of
freeze-dried Zingiber officinale Roscoe
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