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SUMMARY Gluco- and galactocerebrosides can be sepa- 
rated by thin-layer chromatography on Silica Gel G prepared 
with sodium borate solution instead of water. The most 
successful developing system was chloroform-methanol- 
water-1 5 M NH,OH 280: 70: 6 : 1. 

KEY IVORDS thin-layer chromatwraphy * borate- 
imprrqnated silica ~ c l  * ~ l u c o -  and Ralactoccwbmides 
* ccrainide monosaccharides 

Present address: Departments of Biochemistry and Ophthal- 
mology, School of Medicine, \Vestern K e s e n ~  University, Cleve- 
land, Ohio. 

FIG. 1. Thin-layer plates prepared in water (riqht) and sodium 
borate (left). 1, Ralactocerebrosidc; 2, Rlucoccrcbroside. Solvent sys- 
tem 1 : chloroform-methanol-water 65:25:4 (10). Drvclopmcnt 
time: 45 min. 

CEREBROSIDES containing glricose o r  galactose have 
been isolated from a variety of tissues (l),  yet thin- 
layer chromatoqraphic techniques relyinq solely on 
adsorption and partition differences between these 
similar classes of ceramide monosaccharides are a t  
best only moderately successful in distinqiiishing between 
thein. T h e  ability of suqars to form borate complexes 
offers a technique that utilizes the major distinquishinq 
factor between these two species, the confiqiiration aborit 
carbon atom 4 of the hexose. Ry takins advantaqc of the 
differences in the ability of the cis-glycols in ylucose and 
galactose to form borate complexes, excellent separation 
of the glucose- and  qalactose-containinq cerebrosides 
has now been achieved on thin-layer plates prepared 
in a borate Inediuni.i 

Glass plates, 20 cm long, were coated with 
a 250 p layer of Silica Gel G (Brinkmann Instruments 
Inc., \Vestbury, Lony Island, N.Y.) prepared as a 

Me/lrods. 

i After this work had been completed, similar findinqs were re- 
ported by Younq and Kanfer (2). 
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FIG. 2. Thin-layrr plat- prrparrd in watrr (riqht) and sodiuin borate (Irft). 1, galactocerebroside (beef brain); 2, glucoccrcbrosidc 
(fmtri drqradation of qatiqliosidn); .3, cercbrocidc froin Cauchcr spleen. Solvrnt systcin 2: chlomforiri-inctlianol-watcr 24:7:1 (1 1 ). 
1)evclopnirnt titiir: 45 inin. 

slurry of 30 q '65 ml of either water or 1% N a r B 4 0 ~ .  lectivc hydrolysis of qanqliosides). A preparation contain- 
1 OHzO(pH 3.20). The plates, prepared using a Desaqa,/ inq glucocerebrosides isolated from Gaucher spleen 
Rrinkiiiann adjristable applicator, Model S-11, were was obtained from Dr. N. S. Radin of the University of 
allowed to dry ovcrniqht at 3OoC:, activated by hcatinq Michiqan. Ceraniide lactoside (cytolipin H) was re- 
for 1 hr at 1 2 5 O C : ,  and stored in a desiccator until use. ceived froin Dr. M. M. Rapport and diqalactosyl ccre- 
After chroiiiatoqraphy of about 5 pq of glycolipid, the broside, from Dr. C. C. Swecley. The author qratefiilly 
plates were dricd and the spots were made visible by acknowledqes these qenerora sifts. Sphinqosine was 
charrinq accordinq to the procediire of Privett and Blank prepared accordinq to the method of Tipton (5). 
(3). In addition, a positive reaction for carbohydratc- Ann/vtirn/ Procrdtlres. All chromatoqraphic and an- 
containinq materials was obtained with the a-naphthol alytical stridies to be described were performed on the 
spray reaqcnt (4). glricocercbroside prepared by the selective degradation 

,\.la/rrio/s. Standard cerebrosides were obtained from of qanqliosides and the qalactocerchroside from beef 
Drs. B. Kaufiiian, S. Basil, and S. Roseman of Johns brain, unless indicated otherwise. The purity of these 
Hopkins University (qalactocerebrosides prepared from materials was established by nieasurinq their siiqar and 
beef brain2 and qlucoccrcbrosides prepared by the sc- base coiiiponents after methanolysis of the cerebrosides 
- _  with a solution of 576 HCl in  inethanol (6). Sphinqosine 

*Thk preparation also contained ahout 5% cerebroside sulrate. was analyzed by the Swcelcy inodification (6) of the 
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FIG. 3 .  ‘l’liiii-lay-r p1;itt-s prrp;irid in watc’r I rielit) mitl sodium 
borate ( I d t  ). I ,  pdnrtncrrrbrositlr ; 2. glurocrrc-hmsidr. Solvent 
system 3: ehlorofortii-tiirihanol-\\.;,tcr-l5.0 si 91 I r O l  I 280:70:6:1 
(12).  Dcvclopmrnt tinir: 40  inin. 

nicthod of Laritrr and Trains (7). After further hydrolysis 
of the inethyl glycosicles in N HCl in a boilinq water 
bath for two hours, glucose was deterinined by rneasrir- 
inq the reduction of SADP fluoriinetrically (8) by 
means of a Farrand Flrioriineter (Farrand Optical Co., 
Inc., Mt. \‘ernon, N. Y.) after reaction with hesokinase 
and glricosc-6-phospha te dehydroqenase (Siqina Chrinical 
Co., St. Louis, h4o.). Galactose was dcterinined by 
means of the galactosr osidase assay (9) utilizinq the 
“qalactostat” reagrnt prrparcd by \\‘orthinqton Rio- 
chemical Corp., Frcchold, S.J. 

The analytical data 
for the cerebrosides showed essentially eqiiiriiolar ainounts 
of hexose and sphinaosine. The inolar ratios for glucose, 
sphingosine, and galactose were 1 .O, 1.2, 0.03 and 0.02, 
1 .O, 1 .0 for the glrico- and galactocerebrosides respec- 
tively. The galactocerebroside had a galactose content 
of 21.5c/;1 (theoretical 22.27;) when calculated on the 
basis of lignoceric acid as the fatty acid constituent. 

Hrxosi and Sphin,cosinr :lnnfwrJ-. 

F i t ; .  4. ‘l‘liiii-l;tyrr pl;itrs ptqxirrd in watrr (riqht) and sodium 
Ixwnte ( l d t  ). I .  ~;il;iciocrrc~l~r~isitlr: 2, glucocrrrbrosidr. Solvrnt svs- 
tcnl 4: n-propanol-15.0 sf SllrO14-w;itrr 160:25:15( 13). Drvrlop- 
nirnt timr: 140 min. 

Iiisiiflicirnt qlricocerebroside was available to obtain 
an  acciiratc weiqhinq. 

7 //in-Lawr C//roma/oqmn/dy. Little or no separation 
bet\vccn the qlrico- and qalactocerebrosides was obtained 
on thin-layrr plates prepared in water (Fiqs. 1-4) yet 
marked differences in migration between these two 
species of cerebrosides were seen with each of four sol- 
vent systems when the plates einployed were prepared 
with borate-impreqnatcd Silica Gel G. T h r  qalacto- 
cerebrosides iniqrated as two of three major spots, all 
of which were affected in a similar inanner on borate- 
treated plates, while the qlncocerebroside iniqratcd as a 
sinqle spot. 

The qalactocerebroside is coinpletely separated froin 
the double spot given by Garicher cerebroside on the 
borate plate (Fiq. 2), while only sliqht separation is 
evident in the plate prepared in water. Similar resrilts 
were obtained usinq solvent system 3 (Fiq. 3). The sliqht 
separations that were noted in systems 3 and 4 when 
silica qel was slurried in water were enhanced on borate- 
iinpreqnated qel. Varyinq solvent system 2 by the use of 
1% borate instead of water as a cornponent of the solvent 
system was ineffective by itself in producing separation. 
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Similarly, increasing the ammonia concentration up to 
fourfold in system 3 did not change the migration pat- 
tern. In terms of the degree of separation and speed of 
development, solvent system 3 is preferred among those 
tested for separating gluco- and galactocerebrosides. 

None of the above systems, however, was effective in 
separating the digalactosyl and lactosyl cerebrosides, 
whether the plates were prepared in the presence of 
borate or not. 
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