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Using Flbrisill column chromatography the ovarian dermoid cyst lipids were 
tiatibnatedl. Temperature-programmed gas chromatography showed the presence 

off C;fi, to) C&,, saturatedi hydrocarbons. The cholesteryl ester fraction had a high 
aontenttoff rnyristic~ acid;, 17.5 Yo. There were no marked differences in the fatty acid 
aompositiom oft’ glycerides between mono-, di- and triglycerides escept for some dif- 
ffuxznoes; i.i~ the-content of saturated fatty acids. 

& glass fiber- paper chromatographic method was developed for the separation 
andl idbntiii’cation ofi prostaglamlins. The following components were identified: 
PC&&. lNX$, BGE& BGE,,. PGF,, and PGF,,. 

The& composition1 of: prostaglandins and lipids in ovarian dermoid cysts has 
noti been reported1 to’ date. Ovarian dermoid lipids were isolated and separated 
i&o~biolbgii;all$~active~andinon-biologically active lipid classes. Quantitative analysis 
off lipi& was. made, by, Elorisil column chromatography. The fatty acid composition 
off steroll esters;. gl+erides,. free fatty acids and phospholipids was analyzed by gas 
ahnomatograpliyx- employing polar and non-polar packings. Prostaglandins, pharma- 
a.olb@ira.ll&~* act&es derivatives of prostanoic acid (C20H3802) have been determined 
l&- thin+la~<er;. chromatogaphy(TLC) 13, paper ChromatographyJ, enzymatic assays, 
fhmrescenoe0~, absorption! spectroscopy7 and gas chromatography ( GC)e. The present 
oepontt is; also1 concernedi with the development of a glass fiber paper chromatographic 
metiiodl for- tilies separation, and identification of primary prostaglandins, as well as 
c&lh+ihatedl prostaglandins. 

Riil. l?ROCEDURRS 

All1 glassware. andi related: equipment employed in this study were thoroughly 
d~fMtedlwitii~clilocoform~methanol and ethyl ether, and the AnalaR (AR) grade sol- 
ventiwerere-distilledl before use. A nitrogen atmosphere was maintained to minimize 
oxidhtiom durtig; various procedures. The reference fatty acid methyl esters and 
l&&ooanbons came’ from Applied Science Laboratories, Inc. The prostaglandins 
were: oWai.hedl from1 the, Upjohn Company. Ovarian dermoid cysts were obtained 
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fiables (UN). The UNS in’ petroleum ether was fractionatedI” on alumina (Alcoa 
F-20) which had been determined by prior tests td be essentially free of absorbed 
lipid, eluting with successive portions of petroleum ether, petroleum ether plus 
5 OX, and IO O/ o chloroform, IOO o/o chloroform and absolute methanol. The results 
are as shown in Table III. The fraction of hydrocarbons which was obtained from 

T.4BLE II 

FATTY ACID COMPOSITION OF OVARIAN DERMOID CYST LIPIDS 

.-Ml GLC values in the tables arc relative (area) percentages, values are of pool sample. 

A ci& 

11:o 
12:o 
13:o 
14:o 
15:o 
1G:o e. 

x0:1 

17:r 
1s:o 
Is:1 
1s:z 
20:o 
20: I 
22:Brc 
20:4 
22:o 
23:o 
24:Br 
24:o 
Saturated 
Un- 
saturated 
Mono Un- 
saturated 
Branched 
Odd 
Even 

‘I?’ 0.2 0.2 

0.s 0.7 1.0 
0.2 0.2 0.3 
7.2 7.9 10.7 
6.0 7.6 9.5 

* 22.4 27.0 31.2 
19.1 23.2 25.4 

1.0 0.5 I.7 
2.8 2.7 I.2 

12.1 9.7 9.0 
4.4 4.5 I.2 
0.5 o-7 0.5 
0.7 0.4 0.5 
394 I.3 2.0 

0.3 
0.G 
o-3 

Z:Z 
25. I 
20.2 

I.2 
4.2 

10.3 
5.4 
1.0 
1.2 
2.4 

3.3 3.8 0.G 3.9 
1.1 1.3 0.2 0.6 
o-3 0.2 2.4 0.6 

14.7 8.1 2.4 S.8 
60.7 G1.7 62.2 G1.7 

39.3 

34.9 
3.7 

10.3 
89.7 

35.3 

33.5 
I.5 
9.8 

90.2 

37.5 

3G.C 
4.4 

I I.9 
85.1 

35.3 

32.9 
3-o 
9.0 

91.0 

2.5 
o-7 

J7.5 
13.1 
30.4 
27.7 

0.5 
0.4 
0.6 

0.2 

14.3 7.2 
85.7 92.s 

T 
0.9 

;:: 
0.0 

22.5 
20.0 

0.9 
2,s 

1 I.7 
7.9 

T 
*. 
1 

9.5 
54*= 

45.9 

32.G 

I) Number of C atoms: number of double bonds. 
IJ T = Trace. 
c Br E Branchccl. 

TABLE III 

ALUMINA CHROblATOGR~\PMY OF UNShPONIFIhaLE FRACTION OF OVARIAN DERivlOID CYST 

Fractio,l Eluent 

x: 
III 
IV 
v1r 

Petroleum ether 32.4 
5 o/o Chloroform in petroleum ether 9 . ‘2 
I o o/o Chloroform in petrolcum ether 0.1 
Chloroform 0.1 
hicthanol 55.1 

Lb I;raction contains tLlcohols ancl stcrol. 

, 
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the Florisil column was chromatographed in petroleum ether over silica gel (100-200 

mesh) and two petroleum ether-eluted fractions were collected, The third fraction 
was eluted with benzene. The compositions of the fractions are presented in Table IV. 

TABLE IV 

HYDRGCARBOSS OF OVARIAN DERMOID CYST SILICA GEL CHROMATOGRAPHY 

Temperature programmed gas chromatographic separation over SE-30. 

Relative carbon 
nrrtrrber 

Relative percentage area 

Petroleum etlacr 

Fraction I” Fraciion II 

Benzene 
Fraction III 

Cl4 

Cl6 

Cl, 

Cl, 

%3 
C 19 
C 10 

C 21 
C ze 
C 22.5 

:“,“, 

C 24.5 
C es 

:::., 
c2, 
C,+ squalenc 
G?a*, 
GQ 
C 29.5 

zz.3 

Ey 
C 31.5 
cc42 

: 
52.3 

33.5 
C 33 
C 33.3 
C 35 
C 34.1 
C 35 

C3&3 
C 36 

c37 
C 31.5 

c38 
C 38.3 
C 30 
C 30*6 
C 40 

4-I 
1.4 
1.4 
2.s 

4-I 
2.8 

8.3 
5.5 
G.9 

5.3 
8.3 

5.3 
G.9 

G.9 
S-5 

5-S 

4-I 

4.1 

2.8 

I.4 

o-4 

0.2 

g 
T 

42.5 
5.3 
3-I 
I-3 
o-4 
0.s 

4-i 
2.1 

1.0 

s-9 
I-3 
0.s 
3.5 

2:: 
o-3 

0.8 

G.G 
5-s 
0.7 
o-7 
0.5 

4.5 
x.6 
2.3 
9.0 

9.4 
24.9 

16.2 

5.5 

1.G 

5-S 

I.0 

I.3 

1.0 

7.G 
0.8 

o-3 
5.4 
2.1 

2.1 

1.3 
0.s 0.6 

R F.raction I contains the saturated hydrocarbons and clots not contain squalone. 
b T = Trace. 
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Extraction of @ostaglagzdi?as 
Thirty ml of ethanol was added to x.5 g ovarian dermoid ,cyst S.@s amd s&m~~ 

well. The solution was acidified with 1 N hydrochloric acjd to pH 3, er&a&ed * 
60 ml of petroleum ether which was discarded and then extracted tith 6~ ml slf 
ether. The ether was washed once with water and dried w&b a+mh>*m _mx&imm~ 
sulfate and evaporated to dryness at low temperature with 'a &ream (sf m&qgem_ 
The weight of prostaglandins recovered from the ether layer was r-2 mg_ 

Up to 50-60 ,wg of total prostaglandins were loaded onto a m&m fodlm c+f 
1.0 g of SilicAR CC-4, slurried in jz-hexane-ethyl acetate (2: n)_ -4 zmd B wnst+ghm- 

dins were eluted with 30 ml of m-hexan-thy1 acetate (2:~) :givZng Fe I_ 
Type E prostaglandins were eluted with 30 ml of vz-hexan&~l acetzte (((2~3) 
(Fraction II), and. F prostaglandins were eluted with 30 nil #of &,$I ace&a; 
(95 :5) (Fraction III). The composition of Fraction I, II and III are 32-0 y& 2%~ I?& 
and 40.0 OA, respectively. Glass fiber paper chromatography showed @na$ &e h.soila&ed 
fractions were not pure. 

Glass fiber $a$wr cltrontatograj51r_v1~ 
The separation of prostaglandins was per’fosrsled on silica gel im~egna~ed 

glass fiber paper chromatograms which were prepared as follows: 
Glass fiber paper (No. 934 AH, obtained from ?X Reeve ,!@$I CCL, Cli&o!rm, 

N.J., U.S.A.) was impregnated with a supersaturated Glick acid ~~lnticm QT!&C~B 
subsequently gels. The supersaturated silicic acid solution wan prepamd It+- mmk@ 
30 ml of ammonium chloride solution ,(5 y& w/v in water) witb mo xm!l~3f g9MaGmm 
silicate solution (approximately 2 P/o aqueous, prepared by zrmlkg a mq rts H 
dilution of “Potassium Silicate-Electronics 200", Ekctrochemicals De+, E_ I_ 
DuPont, Wilmington, Del., U.S.A.). Glass filter paper was cut to 20 x 20 cm &ize 
and dipped singly into the coating mixture for about rg SX. A '&am ,@a~ mod WZE, 
passed across both surfaces to drain excess fluid. Small binder (clips wmre WCS do 
suspend the paper vertically over a hot plate for Go min to dry .and tiben &I- &m a 

furnace at 400 o for 60 min. The papers were stored in a dean l~omsed ttzcmti 
until used. 

The solvent system consisted” of ethyl acetate-water-metimrml ~(n PO: PICK nj 
equilibrated overnight before use. Samples of the ~rostaglandins in ether, mm5nm 
and standard weighed, were applied 2.0 cm from the edge of tie ~chroma~~oga-am, 
the latter dried at zs”, and then developed. &cending ,development was oondtid 
at 25” for 15 min, after which time the strai,glat line solvent front was marked anwd 
the chromatogram dried. The sample and reference compounds were d&ec&ed lb>? 
spraying with concentrated sulfuric acid and char&g at 1809 The relatin pemmtages 
were calculated using a densitometer. The results are shown ti Table I7 and a &ypkd 
separation in Fig I. The sequence of separation dnxn the ,origin Is PGF=, - PGF,, - 
PGE, - PGE, - PG.4 + PGB. 

Determination of total .A and 
The determination of 

(zo ,ug) prostaglandin was 
the relative percentage of A and B compounds lof albe 
performed by measuring the chromop~ore a& 27% nmn 
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~AW&I&. in Beckman spectrophotometer. The percentages of .prostaglandk A :a~~d B 
compounds are ffind to be.35 YO and 65 %, respectively. 

_ ,‘.’ 
TAJ%EY ‘,, ,, 

lZE.LAT~ PERCENTAGE DISTRIBUTION_ OF PROST,AGLhNUINS IN OVARIAN DERMOID C,YST tIPU3S 

.W= l?ro!&tghKLin. .I 

PwostagZandink Batch I Batch II Batch III 

I . 
PUSA’+ PGB 22.2 30.0, 23.6 
PGEL 8.8 12.3 13.1 
PGEn - . 13.2 .‘, 15.0 . . 15.6 
PGFr& 24.4 17.4 s 21.1 
=&?a 31.4. 25.3 26.6 

-se--- - - -_ B-c _a - 
- -0’ 

F%g. f. Silica. gel impregnated glass ‘fiber’ paper chromatogkn of the prostaglandins from love& 
d&ok2 CJ& .lipids; . . The developi’ng <solvent was ethyl acetaie-water-methanol ,( B so:: 810’: a,), 
T&a dotted! Ii+ inclicates the solvent front. 1 I Prostag1andin.B (RF valur~,o.87~):; 2 = prosta;glmtim 

4 fJ?~.,y-nIae o-85) ; 3. F pr@&glandin E, ,(Rpl value 0.58) ; 4 = prostiglandin E,2 i(Rp vahm so..?y6) 1 

5 = prosta&tndin j?lg (RF value 0.36) ; 6 = prostaglandin Faac (RF valuti o;i~) ‘;’ 7 = sample aof 
o?%rfanc~dermoid cyst prostagla?+is; material at solvent front is contamination ‘of lipkk. 

,. .The resolution of hydroctirbons was achieved by column ~chromafqgq&y 
bf lhr&i&m E (o$$x+ined, by Florisil colurqn) in petroletini ether ,ov& ‘silica gel. Sat&atied 
Iqdroc,&rbotis occutied in the ,.+kl petroleum ether .;cut :a$ ~olefinic %ypes were 
r&&tied I$ benzene,. ?$ &t,,II of pktroleum ‘etlier (Tabk IV).. Fractaons.IH ad IHIl .: 
II, ‘, ) ‘, .,* ‘. 

,:J-, t3&4&i&:,,9s:, (&7X) ,3’+32$ : ,, : 
./.: ,. 



caoNllkalhd g2L5 ‘9’:b, am~all zql_u~~ ‘y$,, SC+E&MI~,, respectively. Temperature-programmed gas 
dUEtOJ~;_~ dhl~)\~@di idhI&?! ~~fi%d?n’%Z oili c,, to’ (?40, hydrocarbons in the derived 
~cun&. TRW ~nniiur ~~&OCZW&D~IS are Bosnia fide, constituents of ovarian dermoid 
anti Q&&L Tllnce! ccco~unn~s&i~~rn 08 flka,, gllyceride;. sterol ester and phospholipid fatty 
z~ckll~ dl&weull Il&nn l&e ‘H”D~~~-~~aol~~t~~~~~~e~ fractions is presented in Table II. 
B%~~~tkullU~~ URnce: szume ~pxezulk o~cmunreall among glycerides and free fatty acids, and 
ttlh~ ~~ihuu~eull a~tiall llevek exceedieull those of the unsaturated members. The fatty 
aucidl Cantigs CO)IIB &mm~+tesU&cattiie~m~ od the mono-,. di- and triglycerides are worthy 
of CKMD~ID~~~~_ T’llne pemceauttage composiitiioa 08 the acids was nearly the same except 
iilmttlhJce!dl excmezx~~ 08 tlh~e Devell off m~S;:z am1allz4::o~ ~II &glycerides. Free fatty acids contained 
ttllue! lll&$u&!& almnl~~unmlt of z!+a, 

P~@unun~~tunrzut~ &iaUs were puominmt iim phospliolipids with the IS : 2 and 20 : 4 
cor~unstk$tunenntt at 7-u~ ‘y{i, annd 5-4 “Y’,,,, respectiivelly.. The acids from the sterol esters were 
llnnii;g~~ kn llncetuataU~cDlic a~5all, bunt uery llo~w iin octadecanoic acid in contrast to the 
~ttllner mmkxttan.~_ NOO, lbmum&eull ax%lls were found in sterol esters and phospholipid 
fati~- ;auci&_Y%ce! r&kn off co~R&miar to) szuitnnrstedl acids ranged from 0.63-0.69, but amount- 
&l UCO) CD_(Z@, ffor tie @h~~~@h~aAlii@ial!s aurudl Ilower,,. 0.5;3,, for the sterol ester components. 

Gllzus~ #Yxer pperr o%r~~~~~ategraplh~ii~ method was used for the separation and 
i&m&&xn~k~un crwff ~ra~~~a@an~kks~ The resuullts are stunmarked in Table V. The domina- 
ttiinn,g &na~&nn ik HZ,, armna~~g ~p&mxury ptostaglandins. Glass fiber paper chroma- 
U~~@ln~ 5s m0mk2 setitiive ltkuuan uhbdh~~ chromatography, while column chromato- 
guaill~ltn~~ @wee 1p”co3corlr reseJlu&iia~~~ A comb4m1a1tio~m ofi several chromatographic techniques, 
&OWHIL.UOD lk oE v&ne inn tie dunaz-kllatiio~m~ oiE ovarian dermoid cysts lipids composition, 
Hun&lbu al.n!W llx?! aLpllDnkau ItO Cl&lhlelrs_ 
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