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22 . Fast atom bombardment mass spectrometer (FAB-MS), gas chromatography mass
spectrometer (GC-MS), TLC §& o|&3}e] |5 ulo} 3 cerebroside®] F% & FA3sadch
Cerebroside® o]Fx sl Z7te] 74 AES Al AEs £ GC-MSZ 43t
Cerebroside®] ¥A}5 5%+ LiOHE £3}% 3-nitrobenzyl alcohol(3-NBA)E matrix & & oFo]
£ 712 FAB-MS¥ o2 2A3}dc). FAB-MS2} GC-MS A5 #3131 cerebrosided] 72§
Augozd 7B FAge] AN AW BARE AAstAch G welz¥EH 33w
cerebrosides] ™| §-8-& N-2-hydroxy palmitoyl-sphingadienineol| o] g ¥} 23 de 2 &
Astel e nl 2 2y o] o whéstale.

Abstract : The structure of cerebrosides from soybean embryo was determined using fast
atom bombardment mass spectrometer(FAB-MS), gas chromaography mass spectrometer
(GC-MS) and TLC. The components of cerebroside were determined by GC-MS after acid hy-
drolysis. The molecular weight distribution of cerebroside was measured by positive mode
FAB-MS with LiOH saturated 3-nitrobenzylalcohol(3-NBA) matrix. Structures of individual
components of complex mixtures can be determined easily by this process. The major constitu-
ent of soybean extracted cerebroside was determined as the glucoside of N-2’-hydroxypalmit-
oyl-sphingadienine.
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Sphingolipid®] %<4l cerebroside:= long chain
sphingoid base®} fatty acyl chain, 22] 3. 2.2 o]
FoiA = BAE 19743 959 333 Thudichum
o] &2 EAF #AY o|F2 Y& A7t Ads
o] 7}2 ™} 4 2] long chain sphingoid base?l sphin-
gosine3} phytosphingosine®] F+&71 zhz} 1960+ 3}
19633 1) w3 At

Sphingolipid+ plasma membraneo] + oJtj¢lv} &
&= B3l 2 cellular recognition®] receptor %
T ke Ao R odeiA vk =¥ ¥ Ay
o}y x|alvte] 8 AHE-9l ceramidet cerebroside?]
B Falell os WA= ) aute] xgt g ¥ v
Tl 7HE 8% HE-E sl Ao E g A glctses
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e} 4E ot wiel L F2E WIle 94 2
REA FHFEAES BAE B gkt Cerebroside
o] oJupH el Fx+= Fig. 1o e sic}. Cerebroside
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Fig. 1. General Structure of Cerebroside.
R : Sugar
R : CH2=CH(CH2)120H3 or ‘(CHZ)MChE
R” : Fatty Acyl Chain
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ql ¥ % 20 A7)+ long chain sphingoid base2}
fatty acid& GCE 438} upilolgdchii~12 o]t
GC W& Fol GC-MS ¥4o 2 sfdsgsiche~
1+ ¥} B31% long chain sphingoid base® j&] 7}
A2 FEAFAA dMste e Rasgich 1
v} ol2i§t GO A2 71| A=) ubgol gt &
A2 B4 ap)e] Babsle] A|zle] ol WAy ¥
ut ohuja} et e g Halx7) A F2E 7 EsA
& 4= globe el sl

ol2i gt o] 2 FHITelw A FATIA AY &
o3 A FEE AMde e
FAB-MS8¥ 3} CID(Collision Induced Dissociation)
£ o] &3 7igo] SR 156 o] 7] &S A B2
FalFs CIDe) 2)%&t fragment patterng o] &3}
T8 FA4e P22 o9 2bd3A cerebroside
o) F2F #3% F ke Aol alr) 224 FAB
5l CIDo|| 2}%}F cerebroside? fragment pattern2 &)
A8l7] 18l A& isotoped] AHE 5 o&-Fo) 7] )
Foll A7t Aol A} gle] 9lA| ghot sjAo]
s)3 ¥yt obr]el matrix ions} impurityel) &k 7HA
% Algle] FAB-MS2} CID datawto 2+ W&t 7
ZE 93]= o] gt

B =R AE ol2itt st Fallol o g £
FAB-MSdl| o3t A& Azl 2+ A ES
EMEE s I w2 A7l cerebrosides] A A
TF2F FHE 5 = 9l st Qs
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2.1. 7|71

¥ AT AR Ay 47 forward ge-
ometry(EB)& 7zt JEOLAFS] JMS-AX505H Mass
Spectrometer& A3}t 7)o+ FAB gun3}
FAB controller(MS-FAB09)7} ¥-3=e] glon
Hewlett PackardAl2] 5890 Seriese [I Capillary GC
7} 214 A 5)o} 9lc}, Cerebroside AHE#| 82 ¥2)
B}7] 9138}ed HP-5 Fused Silica Capillary column-&
AHg-stdch Ask FA7IE28E Y42 datae WA
JEOLA}2] Acquisition Process Unit(APU-70008S) o
A wto}l 1z} AM=e|gt F HP 9000 Series 375+ main
processor® RBuW Mgt XE &4 datay

JEOLA}2] Complement Version 1.53 data
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processing program2. 2 ¥-4]3}¢]c}.

TLCZ #= AHAs7 915t
CAMAGAS] Linomet IV TLC Sampler2} MerckA}
2} Pre-coated Glass TLC Plate(Silica Gel 60)-& A}
g3)31cs,

Cerebroside g

2.2 Mgt 9l M=

Ay el A8t cerebroside 3 Aol 4] 5 6l
o2 FE] 32 AMF Aolgdon o9} 4w wmE
H3td dHz AYE A% FHEFESZ Sigmadle
galacto- cerebroside(from Bovine brain)& A}£8}g]
o} AlEE %o]7] $1% £v)2 choloroform(A]ek 1
)7} Baxter*2] methanol{ HPLC )& 2: 1 v/v)
2 ol Abg3tth FAB-MS AH#A] ool 7%
modeol| #1+= 3-nitrobenzyl alcohol{NBA)& A}&3}
Q3L Fol® A2 modeell ¥  triethanolamine
(TEA)-& matrix®@ AH83}gic} Xe-d research(99.
95% . Kast Rutherford, New Jersey, USA)S A}-4
stadch Al 8o AHEa 9 22 falAds Par(A)eg
5%, 35%) 2} n-hexane(A12F 1), diethyl ether (4]
°f 14) & AH&-3t%t}. Long chain sphingoid base
2] TMS #-%43} ulg-2 2|8l gl Pyridine( &}
¢k 14)3 FlukaAt®]  Trimethylchlorosilane (
TMCS) 9 Haxamethy! -disilazane(HMDS)& A}
f3dvl. TLC 242 1.2gr9 K.Cr,0;(Sigma
Ab AlF B4)-& 200ml9) 55% HaSO.(A1ef 1) el 2=
of Apgstdrt. "o)]242E MiliporeAte] Mili-Q
Reagent Water Purification System-& o) £3}e] 11}
T8 AA st AL}

2.3. 48 9y

2.3.1. FAB-MS &%

Cerebroside®] ¥x}%& FAB-MSzZ 2#slgir}
kol 7E modeol A= AR oF lugd
steel2 WHEo]zl FAB target 1ol loading¥t ¥
LiOH(Fluka’}l, A|2FE5<F)2 Z3}X|7) 3-NBAE <}
1y 7¥8t3 3 42 ¥ FAB-MS &3 t4c}). -So]
71%& model| 4|+ TEAE FAB-matrix® A-8-3-¢ ).
FAB-MS 24 x| scan ranget- m / z 50-1200¢1¢] 2.
scan speed(m/z 0-23007}#] &2 )71} 30299t}
7HE A3kE 3kVe.2™ resolutionS 1500(10% val-
ley)eleirt. FAB gas®+ Xenoned Al-838}gion

stainless
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gun voltages= 1kV, filament current+ SmA$ith.
2.3.2. TLCofl oi#t &2 Fxl
Cerebroside band& #<l7] $13ted 10x10cme]
TLC plated A28l Algslgict. "7 Lo+
choloroform, methanol, H;0& Z}z} 65:25:4(v/v) 2
o al8-sbeich. A7 F cerebroside bandE W4 A]
k8- spray¥t ¥ 110 Coll A 1047} 7Fdslo] b4 2]

Hrch
Cerebroside band 12} 11 & 22 o} 2 ¥-44s}7] ¢}
sled  ofefjo} - uwbgoez BEHslgr. 7zt

cerebroside® 20X 20cm2} TLC plateo) 5 ) loading
sted K NA1Z) F band7} 4lo] ) ¢4A silica geld %
FoAA F silicad) FHE o)
CHCl;:MeOH = 2:1(v/v) 44 22 &5}

2.3.3. AEs

CerebrosideZ 2N HCl/MeOH &2 2 75¢C H
Xol A 12417} 8FgA)A fatty acid-methyl ester$}
long chain sphingoid base, 3 2.2 ®s)A|Fc}. uh-g
o) Z9] fatty acid methyl ester+= hexane & 2 F%3}
9] long chain sphingoid basei= MeOHZ& W
ZA3A|Z F 3N NaOH +84& o] gl ub-gA &
a2 2 gtE F diethyl ether 2 234t}

2. 3. 4. Long chain sphingoid base2| TMS 7 = &%

Long chain sphingoid base§ GC-MS ¥#415}7] 9]

2l cerebroside®-

Tuble 1. The operation conditions of GC-MS.

Gas Chromatography

Instrument : HP-5890 II
Column : HP-5 (0.32mm i. d.x25m}
Init. Temp. 1 160C, Omin
Prog. Rate 1 4T /min
Final Temp. 1 320
Inj. Temp. 1 300¢C
Flow Rate : 2m!/ min, He
Split Ratio 1 1/60
Mass Spectrometer
Resolution : 800
Iont Current : 300uA
Ion Voltage 1 70eV
Scan Range :m/z 30~800
Scan Speed 2 0.5 sec.
Chanber Temp. : 270¢C
Separator Temp. : 270
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sl TMS $%M3 w22 AlAhct Long chain GC-MS &7 EAadr)k GC-MS £4 =HS
sphingoid base® pyridineo] 2l #F HMDS2}  Tuble 1o el AT}
TMCSE <} 2:1(v/v)2] v 2 71318}z 60T A=

A 127 A1 g whgy Fo] oF-o] HMDS#} 3. 20 9 oM
TMCSE AAs7 $l3ld Hg=ge] B2 71 F
hexane 2.8 TMS # X4 & &34t 3. 1. FAB-MSo}] 2|81 84
2.3.5. GC-MS &4 Cerebroside®] ¥-2}2k-8 221 517] $]8}o) FAB-MS

Fatty acid methyl ester®} TMS fEAl& 5d3 AYHE fyslgc)h FAB o] 23} w.e WHolZ AR
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Fig. 2. FAB Mass Spectra of Soybean Embryo Cerebroside.
(a) Positive Ion Detection with LiOH Saturated 3-NBA Matrix
(b) Negative Ion Detection with TEA Matrix
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dxelzt 4o g B ohe} Exjgpe] ax ﬁ’ﬂ
2.2 B3 AR BAlskE A4 o 5 g A

o2 ]ls}e] cerebrosides] F& ¥-Ao Lgalee
A7t Aldrse] gtr). Hamanka 5158 Lo] &
FAB-MSH & o] 4319 crerbroside?] 2-z}afk8 &%
8tarak &t 2e) Ann F16-& ofo]-2 7% FAB-MSH
2.2 cerebroside®] ¥X}gg& & 8lx) 3gich B
Aol e o] F ubde A% wlwslr] 9ste] g%
wofol] 4] 323t cerebrosided o) 71Z& mode}
+°]& 1% modesi| ] FAB-MS &43s}o] 2g}on
1 A Fig. 29 el sich o) 2% FAB-MS
W [M-H]" o] 2% A% & slov s} o
I BTEF matrizel]l g ZHIRA] Alstd
cerebroside®] EAeFS &3 5l vl = sbA] o),
i LiOHE %£311]7) 3-NBAE matrix & Ap2-3} ok
°]& 7% FAB-MS Holl = [M+Li]* o] &8 At
Ao 2 52 2% 5 gle] cerebrosides) ¥

AeFg LolalA ZAE 4 Addet el [M+Li)+
o] o]9]ol = Axgfo]x)ut [M+2Li—H]* o] &3} 7]

e o8 ol&x 7&Er) wFe| FAB-MSwtoz
cerebroside g ¥-A 3ol AL o9 olelg Uolc}
_Band II
8

T~ Band I

L
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Fig. 3. Thin-Layer Chromatogram of Cerebrosides.

Galacto- cerebroside(a) and soybean embryo cerebro-
side(b) were developed with CHCli/ MeOH / H,0 =
65/25/4(v/v) on Silicagel 60(Merck Ltd.).
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3.2. TLColl o 24

TLCA}FollA] cerebroside band& #8913} band* 2
2] AA7] fste] AP FE Aedt =
TLC 4% % 3319} Galacto cerebroside} 5 ulf
o} 3% cerebroside?] TLC A7) AAE Fig. 3o) v}
ehf it} Cerebroside® TLC ArHA)17 75 dukA
L% 2709 band & FAF F g} 71F9] AF A3
ol 2]5ld o}eiZ band(°)¥ Band [ 22 ¥3)+& o
-hydroxy fatty acid® 2zt cerebroside @ dalA gl

L A% band(°]¥ Band 12 #3 )+ non-hydroxy
fatty acidE Zr+ cerebroside® <te{= ¢lc} Band
I 5 el 7153 oz B33 F ofol &
7€ FAB-MSHl 22 &43slgon 1 A4E Fig. 4
$} Fig. 59 t}elligit}. Galacto cerebroside2 Band
I3 Band 1 & vixs) B B-xjeko] B 3ei= 7
2] ¥]5=3lH A Band 1Z9] ¥xlefo| Band [l &5}
16amu A = =A viehdr) o] Abd 2 %€ Band 1 &
Band Xt} 4k 917} 3lvE of 7R e, & a
-hydroxy fatty acid® 7}*|+ cerebrosidezti =
3 4 qlch A5 wljo}oll &) 2% cerebroside?] 7%
Band IdlM+= m/z=7200) 4] 7}%} cerebroside peak
£ B 5 3T m/z=822, 850e| A £ <3} peakE E
= olth 222y} Band 119} 79 dulbAql cerebroside
o] EabeE W91 m/z=600~900 & Eol &= irol| =&
peak”} 712 €3 m/z=583 41 7}%} peak”} vhelr}

A2 2 Wol o] band+ cerebroside’} o}l t}E &

el 7]A§HE o 7 Uk

3. 3. GC-MSoll 2|8t fatty acid methy] ester2| 54

Cerebrosidet= 2] 71| fatty acid®} long chain
sphingoid base, 18]35 F 2 8 o]0l g]7| o] S
Ao 1 F2E 3% AL A PE
dolmz B Ao AE cerebrosided AR A]A
GC-MS #4324 cerebroside® o] %3+ 2} com-
ponentel] H{F A RE ¢ vz} s}gc)

Cerebroside & MeOH #$17] 3}l A Mg A7)
A)urik o] methyl ester?] He 2 felxlo] 3o
7] o) #-oll hexane> 2 F2% 4 gt} Tuble 26l 2} A
EE A8l A A hexane 2 & F& 5o ot E49
GC-MS 23 A7E Ad Wav 2 Jebl gk Gal-
acto-cerebroside®] 7-5-Band I oll 4]+ a-hydroxyli-
gnoceric acid9} a-hydroxyselacholeic acid?} 398 A
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Fig. 4. Positive-ion FAB Mass Spectra of Band I(a) and Band [[(b) obtained from TLC separation of

Galacto-cerebroside.

Fog AzFgen vYre dhFEe] ahydroxy
fatty acidgth. ¥+ Band [+ 257} non-hydroxy
fatty acid e 2 EA o] AR} o] A=K
€] cerebroside”} Band I, [ 2 ¥2|¥ & 714 038
89218 fatty acid ¥ a-hydroxyl group 4
Hale As 4 F Uk

a2z o F wjet 2 58] 32§ cerebroside?} A%
galacto-cerebrosidest= & A& 2o £t HA

Band 19 74 A¥-& 49 2% a-hydroxy pal-
mitic acid7} 8 ¥ 0% ol & A5 §
E-4Jal galacto cererbrosidee) v 3] FAdo] w9 7ich
shc), =3k Band [ o= fatty acid?} A9 A==
o} gitosterol & sterolf-2 A ztE & E4ule]) Ha
H 3 ek o] GC-MS Zalel FAB-MS AAE & o
g5 wjolzBe] &% cerebroside® Band 19} A
H-ulo] cerebrosidee]™ Band [ 3= sterol®] 33l ¢E&

Journal of the Korean Society of Analytical Sciences



Mass Spectrometer-& o] 4%t o 5 ulo} 32 Cerebroside?] T3 54 341

20

720 (a)
Ve

Relative Intensity (%)

1800
b
583 ()
/
i
@"F“M‘“‘ T‘J-ﬂ-,—- I ]
500 5Y0:%] g%!%] 800 S1%%] 1099

m/z

Fig. 5. Positive-ion FAB Mass Spectra of Band I (a) and Band II (b) obtained from TLC separation of Soybean

Embryo Cerebroside.

o 71Ag Ao Pz,

3. 4. GC-MS0j] 2|3t long chain sphingoid base2] £
o
Cerebroside AHi-3|-8 £ long chain sphingoid
base& oA AR whjo2 TMS fEM3AA
GC-MS #AM3tdt. £4 ZHE Thble 30 ehi ol
t}. Galacto-cerebroside?] 7-¢ Band I, ¢ #A¢l

Vol. 6, No. 3, 1993

o] sphingosine(4-sphingenine)o] 2 long chain
sphingoid baseglt}. W wjojojA] 4%} cerebros-
ide2] Band [l 9l /] long chain sphingoid base”}
25x 9gten o|2HE o] bandt cerebrosidecl
2% o] opd& Aal FUW 5 9lgc). =3 Band
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Table 2. Composition of Fatty Acids from Soybean Em-
bryo Cerebroside and Galacto-cerebroside (Relative
Area %).

Fatty Acid Soybean cerebroside Galacto-cerebroside

(Sterols) Band I Band I Band I Band II
C 16 :(ra - - 29 —
Cuao - - 101 442
Cano - - 14 0.4
CZZI[' - — — 55
Caso - - 38 6.8
Cuo - - - 265
Cu - - - 331
Cuso - - - 63
Casi - - - 6.9
Cano - - - 2.3
Com - - - 7.9
Cis.0-OH® 91.1 - - -
Ciso-OH - - 111 -
Cp.-OH 6.4 - 4.2 —_
Cos:0-OH - — 5.6 _
Ca0-OH 2.5 - 223 -
Coni-OH - - 15.0 —-
Cus0-OH - - 38 -
Sitosterol - 73.1 — .
Us'lfr“éﬁn - 26.9 - -

a) In Cu:o, m represents number of carbons and n num-
ber of double bonds.
b) -OH represents a-hydroxy fatty acids.

Tuble 3. Composition of Long-chain Sphingoid Base in
Soybean Embryo Cerebroside and Galacto-cerebroside
(Relative Area %).

Long- Chain Soybean Cerebroside Galacto-cerebroside

%};g;ngmd Band I Band I Band I Band [i
Cis:o-D* - - 1.7 -
Cuo-D - - 7.0 9.6
Cia-D - - 91.2 90.4
Cis2-D 74.6 - - -
Cisa-T 254 - - -

*) In Cum:n, In represents number of carbons and n num-
ber of duoble bands. D and T represents dihydroxy-
and trihvdroxy-, respectively.

F82 long chain sphingoid - base® 7Z1Z&5 it}
4-hydroxy-8-sphingenine2 %7]2] o7 A3}of 23}
H o EF Sl A s AR RaEe ey
Hodl= S A Ee] Al x g efo 2 43}
= A A3 I A3 = SR

3. 5. GC-MS2} FAB-MS Zizlol| o} ™A LXe

=3

@A 71E% vie) 3o] FAB-MSe)| 2}%} cerebros-
ide2] BA¥j-e Rajek FE+= ot 4 9l 2} cerebros-
ided o) F 2pzhe] A Aol Nt A EF 47 ¥
Ev AHEElo) o & GC-MS #4118 2 w9 A%
o} o]ej & o] 2 & =EelAME GC-MS2 #4377}
Zre] A AR gy Aoe} FAB-MSE 2L &3
e B A}E ALF v Tsle] cerebroside AA &
£ stz spedck GC-MSst FAB-MS AxE
Z§tsled %= cerebroside T& Aol ¥ Ao
Tuble 4ol Vel sleh. o] Aol A ok = 9lRe] gal-
acto-cerebroside Band 1 ¢ 54 A¥-2 N-2-hydro-
xylignoceroyl - 1 - 0 - galactosyl - sphingenine®} N
- 2" hydroxyselacholeoyl -1 - 0 - galactosyl - sphin-
genine ©]%1.2™ Bandll®] =8 AF¥-2 N - lignoc-
eroyl - 1 - 0 - galactosyl - sphingenine®} N- selachcl-

Table 4. Summary of the structure of cerebrosides.

Cerebrosides Mw* Fatty Acid Long Chain
Sphingoid Base
825 Cuu-OH Ci-D
Band I 827 Cza:u- OH C]g:[—])
Galacto- 743 Cls:l)' OH C]ﬂ:l' D
Cerebrosid
erebrosice 809 Casi Cisa-D
Band II 811 Caap Ciga-D
727 Cis Cis1-D
713  Cu:0-OH Ciz2-D
Soybean Embryo 60 2
. 815 Cguo-OH Ci-T
Cerebroside
843  Cu:-OH Ci)-T

* Molecular weight of cerebroside was obtained from
FAB-MS experiment. Molecular weight of component
sugar was agsumed to be 180 but not identified in this
experiment.
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eoyl - 1 - 0 - galactosyl - sphingenine®]ich. o s}
o}ej| 4] #2%} cerebroside Band [ [o] 53 A%
& 7k} N-2'-hydroxypalmitoyl-sphingenine¥ sit-
osterolell @o] & ¥} Ag=lo] iz FeAr) o]
o] Ai= GC-MS Zijol] & 48 peak inten-
sitye} FAB-MSAtel E-x)}ek peak intensity®tx= %
o A ghet.
4.6 B

71%2] cerebroside ¥4WS AYxE, £ ¥
vl g SoA @ FAZE gt FAB-MS$%
GC-MS8E g3l sidste £ =59 42
¥ A ghe A7 o] 2-AHg) cerebroside E§HE2} A
g3 728 798 7 Atk

LiOH/NBA%& AHERE oFole AE
FAB-MS ZA el A& 738 [M+Li]* peak® &€ T
9lglom o) ZHE] cerebrosides] ¥Alkg dA & 5
alalc}. AFRsle] & GC-MS 23 22 & cerebros-
ide® o) 9= A 84e) Fugh Fxo} A
Q) & o 5 UKt

49| » 2 ¥E galacto-cerebrosides= Band 1 2] 5

9 A Ro] N-2’-hydroxylignoceroyl-1-0-galactosyl-

matrix =

sphingenine®} N -2’ -hydroxyselacholeoyl -1-0-gal-
actosyl -sphingenine 2. 2 &¢l= ¢l 2 Band [1¢] F
& A} B2 N-lignoceroyl -1 -0 -galactosyl -sphingeni-
nes}t N -selacholeoyl-1 -0-galactosyl -sphingenine2
2 #q1sigict. wekd Band I, 12 2eHE 4
o] fatty acid ¥¥#-2] a-hydroxy group £ of-¥-g}&
g ¥ 5 Uk

] 5 o} 3% cerebrosidet EE 4]l galacto-cer-
ebrosidest= &) Band 1 o9} cerebroside”} &3}
oJ o] Band I3 steryl glycosideFol &% 2o
gel=lgiv}, 5 who} % cerebrosides] ¥-¥-2

N -2’ -hydroxypalmitoyl -sphingadieninecl] =o] &
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Bz} 23k HelE &) (o -hydroxypalmitic acid7}t
91.1%)3}ts1 e 5l oda] 7}A| cerebroside’} £ EH ¥
B4 cerebrosides}E g 2 FAo] #-¢ desks
o
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