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Inhibition of Heterogeneous Ice Nucleation in Genetic Resources based on
Biogenic Magnetitee
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When suitable surfaces are present, ice crystals will nucleate from
supercooled water in plant tissues, causing frost damage. These ice nucleating particles (INPs)
limit the ability of supercooling to preserve food without harm. Recent studies have shown that
magnetite (Fe304) nanoparticles are powerful INPs for heterogeneous ice nucleation, and that they
are present at trace levels in many tissues. In particular, cloves of garlic (Allium sativum) are
known to remain supercooled down to temperatures as low as -13 , yet superconducting magnetometry
indicates that large numbers of magnetite nanoparticles are present that should have initiated
freezing at higher temperature. By developing a temperature-dependent survivability analysis,
combined with the use of oscillating magnetic fields designed to disturb the ice nucleating Brocess
on magnetite nanoparticles, we found that weak oscillations raise the freezing temperature, but
stronger oscillations reduce it.
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