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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 GI'S, 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
Standard tvpe Retention time ~ Detection Calibration Log-log Intercept*** Number Linear correlation
P (min)* limit (ppm)** ranges (ppm) slope®** P 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 0.3 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 pL.
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Fig. 3. Chromatograms of commercial triglycerides (a:
glycerol distearate). A : triglyceride commercial
product 1, B : triglyceride commercial product 2

4.8 E

Neutral lipidZ4 glycerol mono-, di- % tristearate
AR BB ByFoz &4 silica50 X4.6
mm), °]-&7¢2 n-F 2k} n-F 4k T2 o dolA
HolE &3 &mj& AR&-8laL, ELSD HE Al=dS
sttt 2 A3 ELSD A=

1. E. Jugermann, “Bailey’s Industrial Oil and Fat Prod-
ucts”, Vol. 1, 675, D. Swern, Ed. John Wiley and Sons,
New York, U.S.A., 1996.

2. E. F Neckermann and P. P. Noznick, J. Am. Oil Chem.
Soc., 45, 845 (1968).

3. H. Halvarson and O. Qvist, J. Am. Oil Chem. Soc., 51,
162 (1974).

4. E. M. Goh and R. E. Timms, J. Am. Oil Chem. Soc.,
62, 730 (1985).

5. T. Lee, C. Hastilow and K. Smith. J. 4ssoc. Off. Anal.

Chem., 71, 785 (1988).

. J. Blu and W. R. Doehler, Lipids, 5, 601 (1970).

A. Johansson, L.A. Appelqvist, Lipids, 13, 658 (1978).

. K. Rissler, J. Chromatogr. A., 667, 167 (1994).

. Yang Wei and Ming-Yu Ding, J. Chromatogr. A., 904,

113 (2000).

10. Wenkui Li and John F. Fitzloft, J. Pharmaceutical and
Biomedical Analysis, 25, 257 (2001).

11. Quan Zhou, Lin Zhang, Xue-Qi Fu and Guo-Qiang
Chen, J. Chromatogr. B, 780 161 (2002).

12. Cecilia Orellana-Coca, Dietlind Adlercreutz, Maria M.
Andersson, Bo Mattiasson and Rajni Hatti-Kaul,
Chemistry and Physics of Lipids, 135 189 (2005).

13. A. Bruns, Fat. Sci. Technol, 90, 289 (1988).

14. M. Dreux and M. Lafosse, Spectra 2000, 24, 153
(1990).

15. M.T.G Hierro, M.C. Tomas, F. Fernandez-Martin and
G. Santa-Maria, J. Chromatogr, 607, 329 (1992).

16. W.S. Letter, J. Liq. Chromatogr., 16, 225 (1993).

17. J. Liu, T. Lee, E. Bobik, Jr., M. Guzman-Harty and C.

© 0 9 o

Analytical Science & Technology



HPLC/ELSDe®]l 2]+ Mono-, Di- 2 Tri-glyceridesT 4] 193

Hastilow, J. Am. Oil Chem. Soc., 70, 343 (1993). 20. A. Stolyhwo, H. Colin and G. Guiochon, J. Chro-
18. B. Marcato, G. Cecchin, J. Chromatogr, 730, 83 (1996). matogr., 265, 1 (1983).
19. H. Bunger and U. Pison, J. Chromatogr. B., 672, 25 21. A. Stolyhwo, H. Colin, M. Martin and G. Guiochor, J.
(1995). Chromatogr. A., 288, 253 (1984).

Vol. 19, No. 3, 2006



