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Glucose depletion as a metabolic indicator of Streptomyces spp. growth in liquid culture
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Monitoring Streptomyces growth in liquid culture is challenging due to mycelial pellet formation, which compromises standard growth assessment methods such as optical density readings, CFU counts, and dry weight measurements. These limitations hinder accurate interpretation of culture progression and delay informed decisions on metabolite extraction. To address this, we evaluated glucose depletion, monitored with a portable glucometer (OKmeter® Match II), as a simplified and non-destructive growth proxy for two Streptomyces spp. strains (A and B) cultivated in ISP-2 liquid medium at 28 °C and 200 rpm for 14 days. Glucose was measured every 48 h, with three readings per flask and three flasks per strain. Dry mass accumulation was determined from dedicated flasks at each time point. Antifungal biocontrol activity was assessed against Sclerotinia sclerotiorum using culture extracts in triplicate. All procedures were performed in two independent experimental runs. Glucose depletion profiles differed markedly between strains: strain B exhausted glucose by day 6 and strain A by day 10, reflecting intrinsic metabolic differences associated with pellet size. The non-inoculated control remained stable throughout the experiment, confirming that observed depletion was exclusively biological. Dry mass accumulation followed an inverse trajectory relative to glucose in both strains. Antifungal inhibition of S. sclerotiorum remained negligible while glucose was detectable and increased markedly following exhaustion, reaching approximately 42% and 58% for strains A and B, respectively, by day 14. Spearman rank correlations confirmed strong negative relationships between glucose concentration and both dry mass (r = −0.876, strain A; r = −0.757, strain B) and antifungal inhibition (r = −0.917, strain A), with glucose exhaustion consistently marking the onset of secondary metabolism. These results demonstrate that glucometer-based glucose monitoring provides a reliable, low-cost, and pellet-independent indicator of Streptomyces growth and metabolic transition in liquid culture.
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