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Application and Mechanism of Tardigrade Macobiotus
Autofluorescence in the Detection of Vegetable Nitrates

Abstract

Using morphological inspection of Macrobiotus under a microscope to detect nitrate stress in
vegetables often poses issues in morphological identification. This study aims to develop a novel
detection model leveraging its autofluorescence. By examining the relationship between nitrate-
induced stress, activity, dormancy ratio differences, and autofluorescence intensity, we assess nitrate
concentration. Results show the optimal excitation wavelength for autofluorescence is 488 nm, and a
calibration curve (R2= 0.99) was established using a custom device with a 470 nm excitation
wavelength and an acrylic filter (R2= 0.97), enabling nitrate detection between 0-156 mg/L. This

approach improves upon the limitations of traditional microscopy.

However, upon testing with vegetable samples, nitrate levels (Brassica 492 mg/L) exceeded the
detection limits of autofluorescence-based analysis, and vegetable extracts interfered with
Macrobiotus autofluorescence, allowing for qualitative analysis only at this stage. Further analysis
will focus on identifying interfering substances in vegetables and assessing applicability. Additionally,
fluorescence mechanisms were examined by tissue sectioning to explore the relationship between
autofluorescence intensity, epidermal thickness, dormancy, and activity states. Findings suggest no
significant difference in autofluorescence intensity or area between dehydrated and active samples
(p > 0.05), indicating autofluorescence intensity may be influenced by the degree of body surface

contraction during dormancy.
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