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Studies on Sphingolipids of Edible Fungi

——1. Characterization of Free Ceramides
and Cerebrosides in Pleurotus eryngii ——
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Abstract

Free ceramides (Cer-1 and Cer-2) and cerebrosides (glucocerebrosides, CMH-1 and CMH-
2 )were isolated from the Eringi mushroom, Pleurotus eryngii by successive column chroma-
tography on ion exchange Sephadex (QAE-Sephadex), magnesium silicate (Florisil) and silic-
ic acid (Iatrobeads). By gas-liquid chromatography (GC), gas chromatograph—-mass spec-
trometry (GC-MS) and matrix—assisted laser desorption ionization time-of—flight mass spec-
trometry (MALDI-TOF MS), their structures were characterized as; Cer- 1 : N-palmitoyl- (16.7
%), N-stearoyl- (14.0%), N-behenoyl- (19.2%) and N-lignoceroyl-phytosphingosines (27.7%);
Cer—2 : N-2'-hydroxybehenoyl- (22.6%) and N-2'-hydroxylignoceroyl-phytosphingosines
(60.5%); CMH-1 : 1-0O-glucosyl-N- 2 -hydroxypentadecanoyl-(13.8%)and 1-0O-glucosyl-N-
2 ~hydroxypalmitoyl-nonadecasphingadienines (71.2%); and CMH-2 : 1-O-glucosyl-N-2'-
hydroxypentadecanoyl- (15.3%) and 1-O-glucosyl=-N~ 2 ~hydroxypalmitoyl-phytosphingosines
(84.7%) .
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chloroform-methanol, 90:10 (v/v) and then with chloroform-methanol-water, 80:20: 1.
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Fig. 3 Thin Layer Chromatogram of Ceramides
from the Fungus, P. eryngii.
1, authentic ceramide with non-hydroxy
fatty acid from the bovine brain; 2,
authentic ceramide with hydroxy fatt
acid from the bovine brain; 3, neutral
lipid fraction eluted by neutral solvent,
chloroform-methanol-water (30:60:8, v/
v) from QAE-Sephadex column chroma-
tography ; 4, ceramide fraction obtained
by Florisil column chromatography ; 5,
ceramide fraction treated with n-hexane
(insoluble fraction) ; 6, isolated Cer—1; 7,
isolated Cer—2. The plate was devel-
oped with chloroform-methanol, 95:5
(v/v). Spots were visualized with 50%
H,SO, solution.

&t @1 A 1w " T B 12
Elution Profile of Ceramides from latrobeads Column Chromatography.
The column was treated with a linear gradient elution system comprising chloroform to

3-mL

Fractions were collected and analyzed by TLC (chloroform-methanol, 90:10). The components

were detected with 50% H,SO, solution.

Fraction Nos. 91 to 101 were combined to obtain

compound A (Cer—1) and Fr. Nos. 109 to over 121 as B (Cer—-2). T, a ceramide fraction obtained
by QAE-Sephadex column chromatography following the n-hexane treatment.
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Fig. 4 Thin Layer Chromatogram of Cerebro-
sides from the Fungus, P. eryngii.
1, authentic cerebroside from the fresh-
water bivalve, Hyriopsis schlegelii; 2,
neutral lipid fraction eluted by neutral
solvent, chloroform-methanol-water (30:
60:8, v/v) from QAE- Sephadex column
chromatography ; 3, cerebroside fraction
obtained by Florisil column chromatog-
raphy; 4, isolated CMH-1; 5, isolated
CMH-2. The plate was developed with
chloroform-methanol-water, 85:15: 1 (v/
v). Spots were visualized with orcinol-
HzSO4 reagent.
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Fig. 5 Infrared Spectra of Ceramide and
Cerebroside.
A, ceramide: Cer—1;
B, cerebroside : CMH-2.
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Table 1 Fatty Acid Compositions of Ceramides
Cer-1 Cer-2
14: 0 45 h16: 0 0.9
15: 0 3.3 h18: 0 3.3
16: 0 16.7 h20:0 16
17: 0 tr h21:0 tr
18: 0 14.0 h22: 0 226
18: 1 14 h23:0 7.9
18: 2 1.6 h23:1 tr
20: 0 2.9 h24: 0 60.5
21: 0 1.1 h24:1 32
22: 0 19.2
23: 0 4.7
23: 1 tr
24: 0 277
24: 1 1.1
25: 0 1.8

h, 2-hydroxy; tr, trace.
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WMECRON B LD, BRESRETE
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oF VBRERNET S LS I FOBEES THET
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Fig. 6 Gas Chromatograms of Fatty Acid
Compositions in Cerebrosides.
A, CMH-1; B, CMH-2.
a and ¢, 2-hydroxypentadecanoic acid ;
b and d, 2 -hydroxypalmitic acid.
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54 (G. frondosa)®? InsDE LT YR (F
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FoowIF vE (800%), 2-bEFuofvx
FT7TY B (122%) BXU2-k Fa+v
77 vy VB (32%) ORI TV,
IhSDEELS, ¥/ aOoEL 7oy FO
FRERRIEEE I 2k Fad vy F vl
ThrEERTIBENTELTHAD, &

A B £
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Fig. 7 Gas Chromatograms of Sphingoid Com-
positions in Cerebrosides.

A, CMH-1; B, CMH-2. a, dl19:2
(branched) ; b, d19: 2 ;cand f, t18: 0 ;

d and e, unidentified ; *, not sphingoids.
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Fig. 7T-A T*[HI&f L 2AKDE— 213 GC-
MS o2 (total ion monitor) THH X
NI - 1o T & ST RAYE LM L 7,
# -7, CMH-1 50D 5 A& (Fig. 7-A : a, b,
¢, d, 0 ECMH-2250D 14 (Fig. 7-B:

) OE—=720WT, ZhEND T R ARY
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oW TRmMm/z2007 57 A 472D
GBHEMIETHET B EMTEL, TNFh
DT RARARY PIVORBWFRERDLS, aklUb
3d19: 23EH (RFH19, FfafiiEoz o
e FoFviERE T, 8256 aldgEA
THHIEELOLND, i, onERod
19 : 23 EICBIL T, Kawal 599K 55D
HE /s aEoeL 7oy FoFERQERLELT
BELTWAI-XAFIA-+5v R4, F5v
ZA-8-RT7 4 vHYVT=VEE—DEDTH 5B
EHERIL T V0B, T, cBLOTIRTI8: 0 (R
EHIBDO Ve Fo*xviERE, 74 bAT 4
IV YY) THHEERELI, L LEHDS,

dBXUeitoWTIIHEOKRKZVmM/2z132
OHFEENED O, EHEEERSTHLEER
SNBEO0, BADE AN LORIEICIK
E 5 TWH W, Fig. 8¢ CMH- 1 B8 X 8 CMH-
2 ® MALDI-TOF MS R~ b VERL o,
ZNFNORR7 PIVICRONEERAE—7
OB EHIE, CMH-1 (Fig. 8—A) # [M+H]"
=m/z 728, 714, CMH-2 (Fig. 8-B) # [M+
H]* =m/z744, T30 TH o7 THOHD RN
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Fig. 8 Positivelon Mode MALDI-TOF MS
Spectra of Cerebrosides.
A, CMH-1; B, CMH-2. [M+H]" ion at
m/z 728, 1-0O—-glucosyl-N-2’ — hydroxy-
palmitoyl—-nonadecasphingadienine (727
+1): [IM+H]* ion at m/z 714, 1-O-
glucosyl-N-2'-hydroxypentadecanoyl-
nonadecasphingadienine (713 +1); [M
+H]" ion at m/z 730, 1 -O—glucosyl-N—
2' - hydroxypalmitoyl — octadecasphinganine
(phytosphingosine) (732 + 1) ; [M+H]*
ion at m/z 744, unidentified.

7 b VOB ZZEREE thEhoL 7o
Y FOALESTF - S0 EHRLUKLBEE (B
BokE -+ EEREMRE - FEEFIERE-2H0 &b
HE LM L&A, CMH-1 (Fig.
8-A) wBoh2 [M+H]T =m/z728 & 714
2, ThZEN 728 =48, 7 ra—2 (180) +IE
ik, h16:0 (272) +&ESEHRE, d419:2 (311
—2H,0 (36) +H (1) BLU 714 =48, s
a—2 (180) +JEEA%E, h15:0 (258) + &84
¥R, d19:2 (811) —2H.0 (36) +H (1) i
sEfic—¥ L%, L L, CMH-2 (Fig. 8-B)
® [M+H]* =m/z744 £ 730 icHWVWTIE, #
heh, #, 7o —x (180) +HEHEE, h 16 :
0 (272) +E4EH, t19:0 (331) —2H.0
(36) +H (1) =748 BLUHE, 7 ra—2x
(180) +HERAEE, hl16:0 (272) +EGEE,
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t18:0 (317) —2H,0 (86) +H (1) =734
&3 AEY, WERE (EBEEEGH) 2%5K
UteHRic i AT L TV, m/z 730>\ T
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LEHMTELD, m/zT44ico0TiE, EH
BWHEAZ119:0 (331) & UkEiciHE Fw 748
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Vo 72, BRRLZA, CMH-23 7o/ ¢/ —
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5, COom/zTH4ICHEYUT IPERZL LI
Hiskd 2 b0 bHniswv, 5%, CMH-20
HR AR RD SN,

3.4 SHFHYUEREORE
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FELUEL 7By FofucEnfiy v HEls
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T+ v A Y (Hypsizygus marmoreus) OB
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Fraznsmo/hswhHolEETh 58
Beo I FBLURL 7oy FITELAEE- T,
N o O, HgE BREEHTEX/LLOT,
oY YRR ORI s TORnE R

Fig. 9 Thin Layer Chromatogram of Phospho-
glycolipids from the Fungi.

1, phosphoglycolipid fraction from H.
marmoreus (bunashimeji): 2, phospho-
glycolipid fraction from P. eryngii. The
plate was developed with chloroform-
methanol-water, 60:40:10 (v/v). Spots
were visualized with orcinol-H;SO,
reagent.
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