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Abstract: A novel system was developed for the rapid determination of fat-soluble vitamins A D, D,

and E with microemulsion liquid chromatography ( MELC) . The effects of operating parameters on the
separation selectivity were investigated. The optimized microemulsion system consisted of 98% ( v/v) of
50 g/L sodium dodecyl sulfate ( SDS) 40% ( w/w) n-butanold.0% ( w/w) n-octane-84% water ( w/w)
and 2% ( v/v) acetonitrile. The type and content of surfactant the content of oil phase and the organic
additive ( acetonitrile) were found to play important roles in the separation of four fat-soluble vitamins.
The four analytes were baseline separated within 20 min on a Venusil ASB C,; column ( 150 mm x 4. 6
mm 5 um) with a flow rate of 0. 7 mL/min and the detection wavelength of 265 nm at 40 °C. The rela—
tive standard derivations ( RSDs n =5) of retention times and peak areas of the analytes were less than
2.3% and 3.0% respectively. The linear ranges of vitamins A D, D, and E were 22.0 —88. 0 mg/L
20.2 -81.0 mg/L. 24.3 -97.2 mg/L and 125. 0 —500. 0 mg/L  with their correlation coefficients ( r°)
0of0.9996 0.9994 0.999 8 and 0.999 8 respectively. The detection limits ( S/N =3) were 0. 37
0.34 0.41 and 2. 12 mg/L respectively. This method was successfully applied to the determination of
commercial Vitamins with Minerals Tablets (21) and the results were satisfactory.

Key words: microemulsion liquid chromatography ( MELC) ; microemulsion mobile phase; fat-soluble
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Fig. 1 Effect of SDS mass concentration in
microemulsion on the separation of
four fat-soluble vitamins

a. 50 g/L SDS; b. 45 g/L SDS; c. 40 g/L SDS.

Experimental conditions: microemulsion SDSH0.0% ( w/w) n-
butanold. 0% ( w/w) n-octane; column Venusil ASB C4( 150 mm
x4.6 mm 5 pm); column temperature 40 °C; flow rate 0.7
mL/min; detection wavelength 265 nm; sample volume 10 L.

Peaks: 1. Vi3; 2. Vi, 3. Vs 4. Vi

; 1.0% V.
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Table 1 Effect of octane content in microemulsion on
the separation of four fat-soluble vitamins

Octane IR “02/ I \»\/ Iy \E/
R V3
content/ % s VoV R, vavm R, vive
0.72 3.35 3.81/1.53 4.40/0.77 7.15/7.61
0.8 3.14 3.60/1.68 4.26/1.41 6.61/4.09
1.0 3.00 3.42/1.51 4.14/1.65 6.12/3.47
1.2 2.93 3.37/1.60 3.95/1.24 5.68/3.03

Experimental conditions: microemulsion 50 g/L SDSH40% ( w/

w) n-butanol-n-octane; other conditions are the same as in Fig. 1.
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Table 4 Relative standard deviations ( RSDs) of
1.0% 2% ( v/ V) °© retention times and peak areas of the
2 4 four vitamins by MELC (n =5) %
Table 2  Effects of the contents of octane and Vitamin Retention time Peak area
acetonitrile in microemulsion on the Intra-day Inter-day Intra-day Inter-day
resolution of four vitamins Vi 2.0 2.3 2.5 3.0
0.8% Octane 1.0% Octane Vi 1.4 1.8 1.1 1.9
R, 5% 2% 5% 2% Vi 1.4 1.9 1.2 2.0
Acetonitrile  Acetonitrile Acetonitrile  Acetonitrile Vi 1.1 2.2 2.1 2.4
Ry v, 2.99 1.76 2.57 1.67 Experimental conditions are the same as in Table 3.
R v, vy, 0.83 1.11 0.97 1.55

Experimental conditions: microemulsion 50 g/L SDSH40% ( w/

w) n-butanol-n-octane; other conditions are the same as in Fig. 1.
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Table 3 Calibration equations linear ranges correlation
coefficients () and LODs of 4 fat-soluble vita—
min standards (n =5)

. Linear range/ . . . N LOD/
Vitamin Calibration equation r
(mg/L) (mg/L)
Vi 22.0-88.0 y=16117x-15679 0.9996 0.37
Vi 20.2-81.0 ¥y =9159.1x+2413.1 0.9994 0.34
Vi 24.3-97.2  y=9231.6x-5030.8 0.9998 0.41
Vi 125.0-500.0 y=825.62x-7306.3 0.9998 2.12

y. peak area; x. mass concentration of vitamin mg/L. Experi—
mental conditions: microemulsion system 98% ( v/v) of 50 g/L
sodium dodecyl sulfate ( SDS) 40% ( w/w) n-butanold.0% ( w/
w) n-octane-84% water ( w/w) and 2% ( v/v) acetonitrile; col—
umn a Venusil ASB Cg column ( 150 mm x4. 6 mm 5 pm) ; flow
rate; 0.7 mL/min; detection wavelength 265 nm; column temper—

ature 40 °C; sample volume 10 pL.
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Fig. 2 Chromatograms of (a) the mixture of 4 vitamin
standards and ( b) a Vitamins with Minerals
Tablets (21) sample
Experimental conditions are the same as in Table 3.

Peaks: 1. Vi3; 2. Vi, 3.V, 4. Vi

2.7
2.7.1



10 4 * 999 -
6 5.
5 A E (n=6) 1 TanHP YeSR ZouY etal China Measurement & Testing
Table 5 Spiked recoveries of vitamin A and Technology ( . )
vitamin E (n =6) 2008 34(3): 4
Compound Original/ Added/ Found/ Recovery/  RSD/ 2 HaSE TaY E. Spectroscopy and Spectral Analysis (
(mg/L)  (mg/L)  (mg/L) % % , ) 2002 22(4): 693
Vitamin A 36.6 22.0 58.0 99.0 1.2 3 Zeng J F Song J C Li Y Q. China Pharmacist (
33.0 67.5 97.0 1.7 ) 2008 11(4): 417
44.0 82.1 101.9 2.5 4  KanJ Q. Acta Nutrimenta Sinica ( . ) 1990
Vitamin E~ 315.7 250 560.6 99.1 1.3 12(1) : 46
312.5 630.1 100.3 2.0 5 Li F Jiang D F Fan G L. Chinese Journal of Pharmaceutical A—
375 688.5 99.7 1.6 .
nalysis ( ) 2005 25
Experimental conditions are the same as in Table 3. (5): 541
2.7.2 6  Berthod A Garcia-Alvarez-Coque C. Micellar Liquid Chromatog—
1.2 1.3.2 raphy. S. 1. : CRC Press 2000 '
7 Berthod A Laserna J J Carretero I. J Liq Chromatogr 1992 15
3 (17): 3115
A E ( 2b) o 8  Berthod A De Carvalho M. Anal Chem 1992 64: 2267
3 ( 109A191.109A192. 109A193) LiuJF Sun] HeZ G. Chinese Journal of Analytical Chemistry
( . ) 2007 35(10): 1529
3 6 10 Marsh A Clark B J Altria K D. Chromatographia 2004 59:
° 531
6 (21) (n=3) 11 Marsh A Clark B J Altria K D. Chromatographia 2005 61:
Table 6 Results of determination of vitamins in Vitamins 339
with Minerals Tablets (21) samples (n =3) 12 LiN Huang GL Li YL etal Chinese Journal of Analytical
Batch mumber Percentage of labeled amount/% Chemistl.y ( : ) 2009
Vitamin A Vitamin E 37(12) 1 1791
109A191 96.7 99.6 13 McEvoy E Donegan S Power J et al. Chromatographia 2008
109A192 97.1 101.3 68: 49
109A193 96.2 98.4 14 Andelijam M Darko I Mirjana M et al. J Chromatogr A
Experimental conditions are the same as in Table 3. 2006 1131: 67
15 HeS ZhangZY Zhang S Y. Journal of Instrumental Analysis
3 ( . ) 2008 27(6):
654
16  Jancic B Ivanovic D Medenica M et al. J Chromatogr A
2005 1088: 187
? 17 YinCN Cao Y H Ding SD et al. J Chromatogr A 2008
98% (50 g/L 1193: 172
( SDS) 10% 4.0% 849 18  Bustamante-Rangel M DelgadoZamarreno M M Sanchez—Perez
) 29 . A et al. J Chromatogr A 2006 1125: 270
19  Sanchez J M Salvado V. J Chromatogr A 2002 950: 241
VA N VD2 N VD3 VE 4 20 20 Altria K D. J Chromatogr A 1999 844: 371
min ° 21 Momenbeik F Roosta M Nikoukar A A. J Chromatogr A

(21) Vi Vg

o

2010 1217: 3770



