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Abstract : Normal-phase HPLC was used to separate the useful phospholipids, PE, PI and PC in soybean lecithin. The mobile phase used
in this experiments were hexane, isopropanol and methanol, the gradient mode was applied as the three components could not be separated
by the isocratic mode. To find the optimum separation condition, the concentration profiles of effluents were calculated from the plate theory
and the capacity factor in step-gradient mode, From the calculated results, PE was separated with hexane / isopropanol / methanol = 9/5
/5v0l.% in isocratic mode and PI and PC were resolved in the conditions of 10min gradient time and the second mobile phase of hexane
/ isopropanol / methanol =50 /20 /30 vol.% in step-gradient mode. The agreement between the calculated concentration profile and experi-
mental data was good, so the methodology developed in this work can be used to obtain the optimum separation condition in gradient mode.
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3.1. HPLC system

Pump® WatersAte] 600E pump(multisolvent delivery sys-
tem), injectore UBK injector(2 m! sample loop, Waters)& A
£319.00 detectors WatersAhe] 486 UV tunable detectorE
4393 data acquisition systeme CHROMATE(Ver. 30,
Interface Eng.)Z PCol A z8tad A}8-3190th Columnd Nova-
Pak silica (150mm X 3.9mm, 4pm, Waters)o] X, o] 542 0]
= HPLC-grade®] hexane, isopropanol, methanole J.T. Baker
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(Phillipsburg NJ, US.A)elA 7354

3.2. Materials
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neutral lipids, phosphatidylethanolamine(PE), phosphatidyli-
nositol(PI), phosphatidylcholine(PC)7} &%%  food-grade?]
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°| H4E<Q ternary systemd! A$ Al 7} o)BAre) 2
Aol tsA quadratic formg = $84% . Normal-phasedi] 4]
2Rl S40)7) Hiol o4 zHo] TN Ygus
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Aztel Y& F31 Ut} Hexane polarity index: 0.12 1y
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AAA %' AL Bolm Yo E@ AXAL UV cutoffgto]
< chloroforme] &8jAA AL83197) B2 UV detectorE

Table 1. Empirical Coefficients of PE, PI and PC used in Eq. (2)
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Fig. 1. Calculated elution profile of phospholipids in isocratic
mode.(hexane / isopropanol / methanol =50 /30 / 20 vol.%)
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Fig. 2. Calculated elution profile of phospholipids in isocratic
mode.(hexane / isopropanol / methanol = 92 /5 /3 vol.%)
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Fig. 3. Changes of resolution in methano! content of o
mobile phase. (gradient time : 15 min)
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Fig. 4. Changes of resolution in isopropanol content of 2"

mobile phase. (gradient time : 15min)
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Fig. 5. Changes of resclution in gradient time and 2™ mobile
phase.
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Fig. 6. Changes of separation time in methanol content of ond
mobile phase. (gradient time : 15min)
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Fig. 7. Changes of separation time in isopropanol content of
2" mobile phase. (gradient time : 15 min)
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Fig. 8. Changes of separation time in gradient time and 2™
mobile phase.
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Fig. 9. Comparison of experimental and calculated elution profile.
(I mobile phase : hexane / isopropanol / methanol = 90/
5/5vol.%, gradient time : 15min, 2 mobile phase
hexane / isopropanol / methanol = 50 / 20 / 30 vol.%)
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A, B, C D, E : empirical constants
a : empirical constant

o) - concentration of injected solute

Cy - concentration of solute in Nth plate

F, G : volume fraction of isopropanol and methanol in the
mobile phase

Kk’ * capacity factor

N : number of theoretical plate, column efficiency

r * number of sample-loading plates

Hs * resolution

Vgi  : gradient volume

Vin : dead volume

Vk ! retention volume

Um, Us * volume of mobile phase and stationary phase in one
plate

X * retention volume

y : peak width

sz

1 - first mobile phase zone

2 * second mobile phase zone

g . gradient mode

azjoja £t

a * selectivity

B * ratio of mobile phase to stationary phase
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