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We analyzed glycerol using thin-layer chromatography (TLC) and compared the separation resolution
of some mobile phases. When acetonitrile:distilled water (85:15 v/v) was used as a mobile phase, the
band of glycerol on the TLC was more distinctly and rapidly separated. Using TLC analysis, we pre-
pared a calibration curve for the glycerol concentration vs. the area of the glycerol band in which the
glycerol concentration of the x-axis was converted into a log-scale ranging from 3.0 to 0.0625 (%,
w/v). Based on this calibration curve, the residual glycerol concentration (0.2 [%, w/v]) in biodiesel
was determined successfully using TLC analysis. When the results of the TLC analysis were compared
with those of a chemical and enzymatic assay, the results were fairly similar. We conclude that TLC
without additional analytical instruments can be used as an alternative method for the quantitative
analysis of the concentration of glycerol in biodiesel.
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Fig. 1. TLCs of glycerol using three different conditions, in which (A) acetone : butanol : distilled water (8:1:1, v/v), (B) butanol
: distilled water (1:1, v/v), and (C) acetonitrile : distilled water (85:15, v/v) were used as the mobile phase. Glycerol concen-
tration [0.0625-3.0 (%, w/v)] are shown below chromatogram.
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Table 1. Glycerol assays using TLC, chemical and enzymatic methods for 0.2 (%, w/v) glycerol-containing biodiesel (p-value of
the same sample=0.17366, p-value of the same assay method=0.19233).

Glycerol (%, w/v)

Samples TLC assay’ Chemical assay Enzymatic assay
s#1° 0.230+0.015 0.184+0.011 0.212+0.009
S#2° 0.3190.019 0.212+0.003 0.232+0.003

*Data from Fig. 3

°S#1 was prepared from biodiesel of Kangwon National Univ.

‘S#2 was prepared from biodiesel of M-energy.
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Fig. 2. Preparation of standard curve for glycerol using TLC analysis, in which (A) and (B) are thin layer chromatogram and standard
curve for glycerol, respectively. Acetonitrile : distilled water (85:15, v/v) was used as the mobile phase. The bands in the
chromatogram were converted to peaks using the AlphaEase FC software, and their areas (arbitrary unit) were used for
preparing the standard curve. X-axes are shown as linear (O) and logarithmic scale (@), respectively. The preparations of
standard curve were performed three times (n=3), and the average and standard deviation were calculated.
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Fig. 3. TLCs of 0.2 (%, w/v) glycerol-containing biodiesel. (A) and (B) show the chromatogram of S#1 (prepared from biodiesel
of Kangwon National Univ.) and S#2 (prepared from biodiesel of M-energy), respectively. Acetonitrile : distilled water (85:15,
v/Vv) was used as the mobile phase. Standard curve for glycerol was prepared with 0.125-1.0 (%, w/v) glycerol solutions.
Triplicate samples of S#1 and S#2 were loaded for TLC analysis. Arrow #1 and #2 indicate the methyl ester of fatty acid

and remaining substance, and glycerol, respectively.
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