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Hairy Root Cultures
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Spectral Optimization of Eurycoma longifolia Hairy Root Cultures

lllustrating how specific LED light spectra modulate the physical structure and biochemical productivity of Tongkat Ali hairy roots.

3. Biochemical &
Genetic Outcomes
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2. Morphological Impact
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STABLE VS. EXPANDED ROOT HISTOLOGY:
Red light maintains a robust vascular system
compared to the Green-induced cortical expansion.
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Carbohydrate Accumulation

Red and blue LED spectra promote
significantly higher accumulation
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width reaching approximately 400 ym. Red light preserves  >90% SSR homology &
highest antioxidant  high DPPH retention

stability across all light treatments



