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The Effect of Daucus carota L. Extracts on the Fluidity of
Phospholipid Liposomes

Mi-Ok Shin and Song-Ja Bae'
Dept. of Food and Nutrition, Silla University, Pusan 617-736, Korea

Abstract

In this study, we investigated the thermotropic behavior of Daucus carota L. (DCS) extracts in phosphatid-
ylcholine (PC) liposomes using high-sensitivity differential scanning calorimetry (nano-DSC). We used dipalmitoyl—
phosphatidylcholine (DPPC) bilayers which made most stable liposomes among the other phosphatidylcholine.
The sample DCS was extracted and fractionated to four different types, hexane (DCSMH), ethylacetate (DCSMEA),
butanol (DCSMB) and aqueous (DCSMA) fractions. Compared to the other fractions of Daucus carota L., the
DCSMH and DCSMEA fractions markedly affected the thermotropic properties of DPPC liposomes, broadened
and shifted the thermograms of transition to lower temperatures. The incorporation of DCSMH and DCSMEA
in DPPC liposomes were preferentially located in the hydrophobic core of DPPC bilayers, where it reduced the
lipid packing orderness (cooperative unit) in the gel state compared to it in the liquid-crystalline state. These
results suggest that the activities of the Daucus carota L. extracts to enhance the fluidity of the liposomal
membrane have implication in their biological activities.
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Fig. 1. The DSC thermograms of DPPC liposomes without
and with various concentration of DCSMH and DCSMEA.
The concentration (mg/mL ') of DCS fractions in DPPC lip-
osome is expressed on the curves. DCSMH : Hexane fraction
of DCS, DCSMEA: Ethylacetate fraction of DCS.
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Fig. 2. Reaction extent ( a ) of the gel to the liquid—crystalline
transition vs. the phase transition temperature (Tm) of DPPC
liposomes without and with various concentrations (mg/mL™)
of DCSMEA.
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Fig. 3. Lipid phase transition from gel to liquid-crystalline
state in lipid bilayer.
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Table 1. Thermodynamic parameters for DSC main transition curves of DPPC liposomes incorporated with DCSMH and

DCSMEA
DCSMH DCSMEA
Cone. (mg m™)  Tm (°C) AHcal (keal mol™)  4Hvy/ 4Hcal Tm (°C)  4Hcal (keal mol ™) AHvr/ AHcal
0 414 8.8 434 414 8.8 434
0.02 41.2 104 41.3 10.2 273
0.04 40.6 109 40.2 10.3 86
0.16 385 10.9 38.6 102 25
0.32 379 11 38 9.7 11

The transition temperatures (Tim) and the calorimetric enthalpies ( 4Heal) were calculated by DSC, the temperature being scanned

at 0.25°C min .
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Fig. 4. The DSC thermograms of DPPC liposomes without
and with various concentration of DCSMB and DCSMA.
The concentration (mg/mL ™) of DCS fractions in DPPC liposome
is expressed on the curves. DCSMH : Butanol fraction of DCS,
DCSMA : Aqueous fraction of DCS.
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Table 2. Thermodynamic parameters for DSC main transi-
tion curves of DPPC liposomes incorporated with DCSMB

DCSMB
Conc. (mg mL™) Tm (°C) AHeal (keal mol ™) 4Hvy /4 Heal
0 414 8.3 434
0.02 41.3 109 379
0.04 41.1 9.1 247
0.16 40.1 10.3 33
0.32 392 10.2 12

The transition temperatures (Tm) and the calorimetric enthal-
pies (4Hceal) were calculated by DSC, the temperature being
scanned at 0.25°C min™.
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