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Abstract
Polygonatum, a traditional Chinese medicinal herb with food applications, is predominantly
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processed through the method of “nine steaming and nine drying” to eliminate its irritant proper-
ties and is commonly used as a medicinal slice. Given its classification as a tonic herb, the potential
for enhancing its therapeutic efficacy by combining Polygonatum with honey to produce honey pills
merits investigation. Among the chemical constituents of Polygonatum, polysaccharides are the
predominant components, and their composition varies significantly depending on the geograph-
ical origin of the herb. To address this, the first step involves the extraction and purification of pol-
ysaccharides from processed Polygonatum. After protein removal, the monosaccharide composi-
tion of the polysaccharides is analyzed via pre-column derivatization, with results compared against
standard chromatograms. The analysis confirms that the polysaccharides are primarily composed
of glucose, galactose, and mannose. Subsequently, orthogonal experiments and response surface
methodology are employed to evaluate the effects of key variables on the manufacturing process.
By integrating experimental data with response surface plots, the most significant factors influenc-
ing the process and the optimal production parameters are identified systematically. This approach
ensures a rigorous optimization of the protocol for developing Polygonatum-based honey pills,
thereby enhancing their therapeutic efficacy while maintaining quality and consistency.
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Figure 1. DEAE-52 column chromatography elution curve of Polygonatum polysaccharide
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Figure 2. HPLC chromatogram of Polygonatum polysaccharide, with standards 1~7 being man-
nose, thamnose, galacturonic acid, glucose, sorbose, galactose, and arabinose
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Figure 3. Monosaccharide composition and structure of Polygonatum polysaccharide
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Figure 4. Flowchart of honey pill preparation
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Table 3. Orthogonal design table for traditional chinese medicine honey pills
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Figure 5. Relationship chart between honey pill sensory score, honey ratio, and honey viscosity
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Figure 6. Relationship chart between honey pill sensory score, honey ratio, and sieve mesh size
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Figure 7. Relationship chart between honey pill sensory score, honey viscosity, and sieve mesh size
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