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Abstract: The root system of Taraxacum kok-saghyz (short for TK) contains laticifers capable of producing natural
rubber, and the structure and properties closely resemble the laticifers of rubber tree (Hevea brasiliensis). So,. Tk is
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recognized as an ideal alternative plant source for natural rubber production. Due to morphological disparities between
Hevea and Taraxacum, conventional iodine-bromine (I,Br,) staining proves unsuitable for laticifers morphological
studies in T. kok-saghyz. Furthermore, bromine (Br,), the primary component of traditional I,Br, staining solution, is
classified as a Category II precursor chemical under stringent regulatory controls owing to its potent corrosivity, irri-
tancy, and high procurement/transportation costs. To develop safer and more economical staining protocols for laticifer
morphology, this study substituted Br, with sodium bromide (NaBr) and hydrogen bromide (HBr). Light microscopic
analysis of root sections stained with various NaBr/HBr-1, formulations revealed I,Br, staining induced light tan colora-
tion of latex in laticifer, but caused severe structural degradation, and yielding suboptimal staining and section quality,
NaBr-based formulation (1 mol/L NaBr+0.2 mol/L I, in acetic acid) demonstrated improved staining efficacy with pre-
served root morphology, HBr-based formulation (2.5 mmol/L HBr+0.2 mol/L I, in acetic acid) achieved optimal staining
intensity while maintaining perfect histological integrity, and aqueous solvent systems (NaBr/HBr+I, in H,0) failed to
stain laticifers and induced significant tissue damage. The results confirmed that NaBr and HBr could serve as safer,
cost-effective alternatives to Br, for laticifer morphological studies. The developed methodologies would provide criti-
cal technical foundations for investigating laticifers in non-woody rubber-producing plants, including T. kok-saghyz,

Lactuca species, etc.
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Fig. 1 Comparison of NaBr+I, and [,Br, staining on main roots of T. kok-saghyz
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Fig. 2 Comparison of NaBr+KI and I,Br, staining on main roots of T. kok-saghyz
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Fig. 3 Comparison between NaBr+I, with water as solvent and I,Br,+acetic acid staining on main roots of T. kok-saghyz
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Fig. 4 Comparison of NaBr+I, and I,Br, staining on main roots at room temperature in T. kok-saghyz
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Fig. 5 Comparison of HBr+I, and I,Br, staining on main roots of T. kok-saghyz
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Fig. 6 Cross-sections of the main root dyed with single component of stains in T. kok-saghyz
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