J. Korean Soc. Food Sci. Nutr.
31(2), 177 ~183(2002)

FAF P F LT3 A

L&

Analysis and Comparison of Cerebroside Components
from Soybean Fermented Foods

Eun Yeul Lee and Hee Sook Kim'
Dept. of Food Science and Technology, Kyungsung University, Busan 608-736, Korea

Abstract

Cerebroside fatty acids, sugars and long—chain sphingoid bases in raw soybean and soybean fermented foods
(chongkukjang and deunjang) were analyzed using gas chromatography-mass spectrometry (GC-MS) and high-
pH anion exchange chromatography with pulsed amerometric detection (HPAEC-PAD). Fatty acids of acid-
hydrolyzed cerebrosides were derivatized to O-TMS methylester and analyzed. The major fatty acids in raw soybean
and chongkukjang cerebrosides were identified as 2-hydroxyhexadecanoic acid (16 : Oh), 2-hydroxydocosanoic
acid (22 : 0h) and 2-hydroxytetracosanoic acid (24 : 0h). In the case of deunjang cerebroside, 24 : Oh (40.9%)
and 22 : O0h (23.4%) were major fatty acids, but 16 : Oh, 23 : Oh, 25 : Oh and 26 : Oh were also detected. Long—chain
sphingoid bases of acid-hydrolyzed cerebrosides from raw soybean, chongkukjang and deunjang consisted primarily
of 4-trans, 8-trans-sphingadienine (dihydroxy base, d18 : 2A*™" 84%) and cis—trans isomers of 4-hydroxy-
sphingenine (trihydroxy base, t18:1 A*™™ ° ) with much less amounts of phytosphingosine (t18 : 0) and isomers
of sphingenine (d18 : 1). Although deunjang is a soybean food fermented by fungi and microorganisms for a long
period, 2-hydroxyoctadec-3-enoic acid (18 : 1h) and branched 9-methyl-4,8-sphingadienine known as com-
positional cerebroside fatty acids in Aspergillus species were not detected. Mass spectrum for sugar derivatives
in cerebrosides of soybean foods including raw soybean and fermented soybean showed that C-1 of glucose
moiety was linked to ceramide backbone as like a monoglucosylceramide.
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Fig. 1. TLC chromatogram for cerebroside fractions separated
from raw soybean (SB), chongkukjang (CKJ) and deunjang
(D)) using silica seppak catridge.

Developed on silica gel G with solvent system I and II as men-
tioned on materials and methods and detected with orcinol-ferric
chloride-sulfuric acid solution.
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Fig. 2. Total ion chromatogram for fatty acid methyl ester
and 2-hydroxy-O-TMS fatty acid methyl ester from cere-
broside of soybean fermented food by GC-MS.

Symbols SB, CK]J and D] represents raw soybean, chonkukjang
and deuryang. Peak numbers correspond to the fatty acids pro-
vided in Table 1.
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Fig. 3. Mass spectral fragmentation pattern for a cerebroside

2-hydroxy fatty acid O-TMS methyl ester derivatives, 2-
hydroxyhexadecanoic acid (16 : Oh).

Table 1. Fatty acid composition of cerebrosides from fer-

mented soybean foods (area %)
F;itig Pl\elf soI;/ab\;Van Chongkukjang  Deunjang
16:0 1 6.9 1.2 2.2
18:0 3 15 15 43
18:1 4 0.3 05 1.2
18:2 5 ND ND 16
16:0h 2 52.2 62.0 10.2
18:0h 6 0.2 ND 0.6
20:0h 7 0.2 0.2 0.2
21:0h 8 0.8 ND 0.2
22:0h 9 17.2 15.0 234
23:0h 10 15 0.9 71
24:0h 11 176 16.2 409
25:0h 12 1.1 1.2 5.0
26:0h 13 1.2 1.3 3.1

normal/ @ ~hydroxy  8.0/92.0 3.2/96.8 9.3/90.7
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Fig. 4. Total ion chromatogram for N-acetyl-O-TMS-sugar
derivatives from soybean fermented foods by GC-MS.
Symbol CKJ and DJ are same as Fig. 1.
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Fig. 5. Mass spectral fragmentation pattern for a cerebro-
side O-TMS sugar derivative from chongkukjang.

Shown is the mass spectrum of methy-234,6-tetra-O-TMS-
glucopyranoside.
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Fig. 6. Isocratic separation of neutral sugars derived from
chongkukjang cerebroside on the CarboPac Pal column.
Eluent was 16 mM NaOH and flow rate was 1 mL/min.
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Fig. 7. Total ion chromatogram for N-acetyl-O-TMS long-
chain sphingoid base derivatives obtained from acid hydrolysis
of purified cerebroside on TLC.

Symbols SB, CKJ and D] are the same as Fig. 1. Peak mumbers
correspond to the sphingoid base identification provided in Table 2.

Table 2. Long-chain sphingoid base composition of cere-—
broside from fermented soybean foods (area %)

Peak Raw

Sphingoid base No. soybean Chongkukjang
d18:0 7 ND ND
dig e 5 47 ND
dlS:lAgm"“ce or cis 8 23 46
d18:2A % Beis 1 7.3 9.0
d18:2 p s Brans 2 49 6.0
d18:2A4trans. 8trans 6 599 445
t18:0 3 ND ND
tlS:lAStrans or cis 4 209 35.9
dihydroxy/trihydroxy 79.1/20.9 64.2/35.9
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Fig. 8. Mass spectral fragmentation pattern for cerebroside
N-acetyl-O-TMS sphingoid base deriivatives, trihydroxy-
sphingenine and dihydroxysphingadienine.
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