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Abstract—Ceramide was prepared by the cultivatiorBatcharomyces cerevisifitem cell extracts by solvent ex-
traction and analyzed by NP-HPLC using a UV detector. The mobile phase was composed of hexane, methanol, and
IPA. From the experimental conditions, the composition of mobile phase was 72/5/23 (hexane/IPA/methanol, vol%).
Quantitative analysis of ceramide was performed. Based on the analytical conditions, the effect of cultivation tempera-
ture for the production of ceramide was investigated and the optimum cultivation temperature was founéGo be 35

Key words: CeramideSaccharomyces cerevisjd&reparative HPLC

INTRODUCTION tive separation of individual species is very difficult [Raith et al.,
2000] and incorrect. If a better specific analysis is demanded, liquid
The intercellular lipid of stratum corneum protects the organismchromatography or gas chromatography is the method of choice.
against undesirable influences from the environment; and the conSince ceramides do not show a sufficient volatility, the polar hydroxyl
positions are ceramide 40%, cholesterol 25%, fatty acid 25%, androups have to be subjected to derivatization [Raith et al., 2000] in
cholesterol solvate 10%. Among them ceramide is known as onease of application of gas chromatography. Since ceramides are clas-
of the most important sphingolipids that play significant roles assified as their polar hydroxyl groups, normal phased HPLC (NP-
structural and functional components in biomolecular membranesdPLC), a powerful tool specially used in the separation of natural
[Rupcic and Maric, 1998]. Ceramides are involved in the barrierplants [Lee and Row, 2001], was selected for the analysis tool.
function of the skin [Gildenast and Lasch, 1997] and consist of fatty The purpose of this work was to find the proper condition of chro-
acids bound to the amino groups of sphingoid bases or related longatographic analysis of ceramide produce@diycharomyces cer-
chain bases [Raith and Neubert, 2000]. Ceramides also constitutevisiaeusing NP-HPLC with UV detector. The temary mobile phases
the hydrophobic backbones of the complex shphingolipids: sphin-of hexane, methanol, and IPA were used as mobile phases.
gomyelin, cerebrosides, gangliosides, etc. [Kolesnick et al., 2000].
Ceramides are important not only for the maintenance of the bar- EXPERIMENTAL
rier function of the skin but also for the water-binding capacity of
the stratum corneum [Gildenast and Lasch, 1997]. Though the eft. Chemicals
fectiveness of ceramide is not understood fully, ceramide has be- Hexane, isopropanol (IPA), and methanol were obtained from
come a widely used ingredient in cosmetic and pharmaceutical inbuksan Chemical Co. (Incheon, Korea) and were HPLC grade. Cer-
dustries [Raith and Neubert, 2000; Dickson and Lester, 1999]. amide Ill standard was purchased from Sigma Chemical Co. (St.
Compared to other sources of materials, yeast is more suitableouis, MO, U.S.A)).
for the production of ceramide because yeasts grow fast and a2 Cell Cultivation
non-toxic [Rupcic and Maric, 1998]. As the production of ceramide 2-1. Yeast Strain and Culture Condition
from animal sources possesses possible problems such as bovineThe strain used in this researctS&ccharomyces cerevisiae
spongiform encephalopathy, using yeasts as a source of cerami@&CCM 50515) that is known as a sphingolipid producer. Cultivation
is advantageous. However, ceramide production from yeast has natedium was YEPD (glucose, 20 g/L; bacto peptone, 20 g/L; yeast
been widely studied and most work was carried out for only twoextract, 10 g/L) [Patton and Lester, 1994]. Cultivation was performed
strains: Saccharomyces cerevisiaad TorulopsigCandidg utilis in Erlenmeyer flasks on a rotary shaker [Rupcic and Maric, 1998].
[Rupcic et al., 1998]. Agitation speed was 200 rpm and cultivation time was 48 hours.
The classical approach in ceramide analysis is based on thin lay@r2. Recovery of Lipid
chromatography (TLC) [Raith et al., 2000; Robson et al., 1994]. Centrifugation and ultrasonification were applied for recovery
However, this method has several disadvantages, such as quantitaf-lipid. Cells were harvested in the stationary growth phase by cen-
trifugation at 4,000 rpm and washed twice with distilled water [Lewis
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sonicated three times in a U200S sonicator (IKA) for 5 min. The

disrupted cell suspension was filtered througluth2RC filter (Sar-

torius). The residual cell debris was resuspended in 50 ml of chloro
form-methanol mixture (2:1, viv) and mixed by magnetic stirrer
for 30 min at room temperature and then filtered. This process wa
repeated four times [Rupcic and Maric, 1998]. Production of cera-
mide was examined at various temperature8C230°C, 35°C,

and 40°C.

3.NP-HPLC
HPLC was performed with Waters 600S solvent delivery system
and 2487 UV dual channel detector (Waters, Milford, MA, U.S.A)).
Data acquisition system was Millennium 3.2 installed in an HP Vec-
tra 500 PC. Dual UV wavelengths were set at 208 nm and 210 nrr
The mobile phases were degassed with helium. The flow rate ¢
mobile phase was fixed at 1.0 ml/min. The HPLC pressure drof
ranged from 400 to 600 psi. The mobile phases were hexane, IP.
and methanol, respectively. For the packing materiglni sliam-
eter of Si60 Lichrosphere was purchased from Merck (Darmstadtyig. 1. Calibration curve of ceramide Il for normal phased HPLC
Germany). It was in-house packed with an aspirator (Tokyo RIKAK-
IKAI, Tokyo, Japan). The column size was fixed as 0.39x15cm
for the analysis. Mobile phase composition used was : hexane/IPA/
Methanol=72/5/23, vol%. This experiment was performed at ambi-
ent temperature.
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Table 1. Ceramide quantification analysis by normal phased  amide fromSaccharomyces cerevisiaas 35C. However, the in-

HPLC with UV detector sensibility of ceramide with ultraviolet (UV) detection is well known
Temperatures Peak area Amount of ceramide (mg/100 ml) because of weak chromatographic functionality in the 200-210 nm
259G 37682 16.17 region. ;I'hus, b?"ctte: detect|c|>n for ceramide might be needed for more
30°C 39540 16.97 accurate quantitative analysis.
35°C 567186 242.34 ACKNOWLEDGEMENTS
40°C 375177 161.00
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