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Abstract

The changes of cell internal material composition and concentration are important objects of
concern in the study of cell life, and mass density is an important parameter to reflect the changes
of cell internal concentration. Since the cells are alive, the internal mass density cannot be meas-
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ured directly. The mass density is directly related to the phase of transmitted beam. Digital holo-
graphic microscopy can be used to quantitatively reconstruct the phase of the transmitted light of
the cell without touching or harming the cell. Therefore, digital holographic microscopy can dy-
namically observe the changes inside the cell. In this paper, the optical phase of onion epidermis
was measured by the transmittance digital holographic microscopy system, and the plastic-wall
separation experiment was carried out. By observing the phase change of onion epidermis, the
variation trend of the mass density inside the cell during the experiment and its reasons were
analyzed, which provided a technical means for quantitative cell research.
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Figure 1. Setup of transmitting digital holographic microscope
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Figure 2. Microscopic image of onion epidermis cells
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Figure 3. Experimental results of onion epidermis cells (a) Digital hologram (b) Frequency spectrum (c) Reconstructed
phase (d) Optical depth of onion epidermis cells (€) Profile line of Figure. 3d
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Figure 4. Microscopic image of onion epidermal cells in a sugar solution of 25% concentration
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Figure 5. Experimental results of onion epidermal cells with parenchymal separation in a 25% sugar solution (a) digital ho-
logram (10x) (b) optical depth of Figure 4a ((c), (d)) digital holograms (50x%) ((e), (f))optical depth of Figure 4((c), (d))
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Figure 6. Experimental results of onion epidermal cells with parenchymal separation in a 50% sugar solution (a) digital ho-
logram (10x microscope) (b) optical depth of Figure 5a ((c), (d)) two digital holograms recorded at a time interval of 2 mi-
nutes ((e), (f)) optical depth of Figure 5((c), (d))
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