
Chromatography of lipids on commercial 

silica gel loaded filter paper 

toqr;iph!. has also found c-stcnsivc us(: in lipid analysis 
(.5-8). l'hr rclativc amount of time and dcqrec o f  diffi- 
culty in  prrparinq thr imprrqnatrtl papers or thc chro- 
matoplates may I>(- the factors dctc-rrnininy which Inctliod 

(;. \-. \'fARISETTI is prrlrrrrcl. I ivish to report thr  av;iilabilit\. of coni- 
Dtpor/rricn/ ./ Rior/trmi.~/rJ, I i t i w r s i ! y  ./ Rot./tt, .f/t ,r Incrci;il silica ?el loaclcd filter paper which has qiven 
.G/ton/ o/ . \ I d r i n f  mid / h / i . r / r j ,  Rnr/tr.r/rr, .\*w J - w L  rscrIIcnt separation of neutral lipids and phospholipids. 

Tilc \\'hatinan silica qcl 1o;iclrd filter papcr (wade SG- 
81) is ;ivailablc from H. I<C*CYY- h q c l  and Co., Inc., SL'lISlhRY Commrrrial  r i l i w  grl loadrd filtrr p p c r  has 

h * n  foiind t o  qivr q o t ~ l  svl)iirations of ncwtral lipids and phos- Clifton. S.J. This paper is uniforrnly iinprcqnatrd ancl 
pholipids. Cnidimrnsion;il or t\vo-dimc.nsional chrom;itoqr;iphy 

has Iiiqhcr adsorptive propvrtics than thc silicic acid iin- r a n  Iw u s d .  Itat  livcr lipids and ClWqiic- lipids wrrr srutlivd. 
:\n ;idvantaqc over thin-lilyrr chromi,tOqrill,~ly is , I ~ ; ~ ~  .;c.vf.r;ll prrqnatctl papers preparc-d l ~ y  t h e  method of Marinrtti 
spot trsts can br iipplicd on t h v  siilnr chromatoqram. ( I ) .  I t  is therefore ncccssary to  rnotlifv the solvent system 

uscrl for lipids (1). The cornmc:rcial papcrs also can 
KEY \VORDS silica crl . paprr chromatoqraphy h;incllc a hiqlicr lipid load. 
nriitral lipids . pliospholipids . silira grl loadrtl paprr The chromatocrams ancl autoradioqraphs in  Fiqs. 

1 - 3 show sonic separations acI~irvccl on the cotniiwrcial 
silic? cy-1 loaclcd filter paprr. The phospholipicls were 

I'IIE srwminos of lipids on silicic acid iniprcynatrtl separatcd by  two soI\.cnt systciiis, nainrly cliisohutvl 
filter paprr has found wide application for tlic study of  kctonc-acetic acid-ivattc'r 4 0 :  2 5 :  5 (v/v) (DX\v) and 
lipids (1- j ) .  The dc\dopnic-nt of thin-layer chrorna- rhloroforrn-methanol-\\.iitcr 65: 25 :.I (v/v) (C:L.I\\'). 

Fit. 1. Onc-dimensional chroinatoqrams and autoradioqraphs of rat liver lipids and C1'-alqac 
lipids. The solvrnt systems arc givcn in thc test. :\ = alqac lipids, I. = liver lipids. 'I'hc idcnti- 
lication of thr liver lipids is as follows: solvrnt CM\Y, I = lysolecithin, 2 = inositol phospha- 
t i t l r ,  3 = sphinqomyelin + phosphatitlyl srrinc, 4 = Iccithin. 5 = p!iosphatitlvl cthanol- 
amine, (i = cardiolipin. 7 = diqlycrritlcs + cliolrstrrol, 8 = othrr neutral lipids (trirlycrr- 
itlcs, cholntrrol cstcn); solvcnt I>:\l\', 7 = lvsolrcithin, 2 = sphinqomvclin + inositol phos- 
phatidc, .3 = Iccithin, 4 = phosphatidyl srrinr. 5 = phosphatidyl cthanolaniinc. l i= cardiolipin, 
7 = combinrd neutral lipids; solvrnt I I l ) h ,  I = phospholipids plus monoglycrridrs, 2 = cli-  
glvccridcs, 3 = frcc cholcstcrol, .I = frrc fatty acids, 5 = triplvcrritlcs, (i = rinidrntilirtl. 7 = 
cholrstrrol esters (minor component). 'I'hr rxposurr timr for the autoradiocrraph on Kotlak 
S-rav l i l t i i  \\*a$ 3 tlavs. 
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The neutral lipids are resolved by use of n-heptane- 
diisobutyl ketone-acetic ' acid 85:15:1 (v/v) (HDA). 
All solvent systems contained 0.05% butylated hydroxy- 
toluene (California Corporation for Biochemical Re- 
search, Los Angeles, Calif.) as antiosidant to minimize 
lipid peroxidation. 

Chromatography was carried out at 2 3 O  in wide- 
mouthed 2 quart Mason jars using papers measuring 
20 X 20 cm. The time required for chromatoqraphy was 
as follows: solvent HDA, 1.5 hr; solvcnt C.M\V, 2.5-3 
hr; solvent DAW, 4-5 hr. The relative humidity of the 
room was 70%. 

The scparation of the liver lipids and Ci4-alqae lipids 
(Applied Science Labs., State College, Pa.) was very 
good. Identification of the liver lipids was possible since 
sufficient material (300 pg of total lipid applied to the 
paper in a 30 MI volume) was available for spot tests. 
The alqae lipids could be detected only by autoradiog- 
raphy since a total of 5 pg of lipid was applied to the 
paper. 

The separation of the phospholipids was achieved by 
both one- and two-dimensional ChromatoVaPhY. The 
autoradiogaph in Fig. 2 reveals many spots, representing 
phosphatides, glycolipids, and neutral lipids. The tracing 
shown in Fig. 3 is of a similar separation of the liver 

FIG. 2. 'Two-dimmsional autoradiography of C"-alqae lipids. The 
solvent systcms arc Riven in the text. The spots include phospha- 
tides, Rlycolipids, and neutral lipids. Thc cxposurc time was 3 days. 
7 = Iccithin, 2 = phosphatidyl cthanolaminr, .3 = cardiolipin (or 
phosphatidic acid), 4 = coinhinrd neutral lipids. 
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lipids. If the order of solvents for two-dimensional 
chromatography is reversed, equally good separations 
can be obtained. 

A comparison of these silica gel loaded papers with 
thin-layer chromatography on glass plates coated with 
silica gel reveals several similarities. The RF values of the 
lipids, the shape of the spots, the degree of resolution, 
and the loading capacity are about the same. A major 
advantage of the silica gel loaded filter papers is that a 
variety of spot tests is easy to perform on the same 
chromatogram. 

This work was supported in part by PHS Grant H 2063 from 
the National Heart Institute, National Institutes of Health. 
Manusrript received October 5, 7964; accepted November 23, 7964. 
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