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Abstract

Determination of optical rotation is an important physicochemical method for characterizing the
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stereostructure, identifying species, and verifying the purity of carbohydrate compounds, and also
serves as a fundamental quantitative practical training item in organic chemistry experiments. On
the basis of sorting out the optical rotation phenomenon, specific rotation and the three-field visual
principle of polarimeters, this paper tests the aforementioned standard protocols via teaching prac-
tice using the WXG-4 disc polarimeter, and briefly discusses the working principle and critical con-
trol points of automatic digital polarimeters. Standardized operational recommendations are pro-
posed for the whole workflow of carbohydrate optical-rotation measurement, covering instrument
and reagent preparation, standard-solution preparation, light-source preheating and zero-point cal-
ibration, polarimeter-tube filling, measurement and reading, data processing, and instrument reset-
ting. Major sources, influencing rules, and control strategies of systematic and random errors are sys-
tematically summarized, together with criteria and troubleshooting protocols for common abnormal
phenomena. The standardized workflow and teaching design presented in this paper can provide di-
rect references for organic chemistry laboratory teaching in universities.
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Figure 1. Three-field of view of polarimeter
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Table 1. Comparison between visual WXG-4 polarimeter and automatic digital polarimeter
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Figure 2. Reading of polarimeter
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Table 2. Main error sources and control measures for the determination of specific rotation of saccharides
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