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Abstract : Chromatographic separation of glycerol monostearate, glycerol distearate and glycerol tristearate (GMS,
GDS, and GTS) has been performed by normal phase HPLC method utilizing a Zorbax silica (250°<4.6 mm,
5 um) column and hexane-hexane, IPA and ethyl acetate mixtures as the eluent within 20 min. The observed
reproducibility was less than 5% RSD, Suggesting that ELSD was an effective tool for detection of the glycerol
stearates of low volatility without chromophore. The detection limits were in the concentration range of 0.3~2
mg/L, and the calibration curves (the log-log plots) were linear in the range of 4~1000 mg/L. (with the slopes
of 1.06~1.32). The application of the analytical procedure without pretreatment demonstrated that the proposed

chromatographic method would be practical for a routine analysis of commercial products.
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Table 1. Step gradient program for separation of GTS, GDS

and GMS
Time(min) Eluent A* Eluent B**
0 100 0
4 100 0
15 0 100
20 0 100
21 100 0
26 100 0

*Eluent A: n-hexane.
**EluentB: n-hexane:isopropanol:ethylacetate:water:trifluoroace-
tic acid (850:150:50:10:1 V/V).
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Fig. 1. A chromatographic separation of glycerol stearates
(A: glycerol tristearate, B: glycerol distearate, C:
glycerol monostearate).

Table 3. Analysis of commercial triglycerides

Sample GDS* GMS
Commercial triglyceride A 2.11£0.1% N.D
Commercial triglyceride B 1.8£0.1% N.D

*Mean values were determined with four measurements (<5%
RSD).
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Table 2. Retention times, detection limits, calibration ranges, log-log slopes, intercepts, numbers of data and linear correlation

coefficient
Retention time ~ Detection Calibration Log-log «4%  Number Linear correlation
Standard type (min)* limit (ppm)** ranges (ppm) slope*** Intercept of data(n)  coefficient(R?)
GTS 4.19+0.04 1 4-125 1.25(£0.02)  1.73(£0.04) 6 0.994
GDS 11.80%0.05 03 4-1,000 1.06(£0.01) 2.44(%0.02) 11 0.998
GMS 15.88£0.05 2 4-1,000 1.32(£0.01) 1.56(%0.04) 11 0.996

*Retention times are the mean values as determined with four experiments for each standard.
**Detection limits were determined based on experimentally detectable signals of 3 S/N level.

***Numbers in parentheses are standard deviations.
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Fig. 2. Calibration curves for glycerol mono-, di- tristearate.
Plot of log(peak area) vs log(concentration, ppm) :
each point is the mean of four injections: injection
amount : 20 uL.
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Fig. 3. Chromatograms of commercial triglycerides (a:
glycerol distearate). A : triglyceride commercial
product 1, B : triglyceride commercial product 2
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