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Aburact--The lipids (waxes and fatty substances) extracted from roots of Onosn~ hprero~yllrr are reported. The wax 
fraction consists of esters of palmitic acid and its homologucs with higher alcohols. fi-Sitostcrol was detected in this 
fraction in minor quantities. GC/MS analysis of the fatty substanca fraction showed that its main constituents were 
cssters of saturated as well as mono-, di- and triunsaturatcd fatty acids. Paraffins were also detected in traces. The 
prc.~nce of methyl, ethyl and iso-propyl esters of fatty acids, discovered for the first time in the roots of a higher plant. 
are considered to be of particular importance in the biosynthesis of fatty substances. 

ISTRODUCrtON 

The lipophilic red pigments of Boragnaccae species 
exhibit remarkable biological and pharmacological pro- 
perties [I 41 attrlbutablc to the presence of isohexcnyl- 
naphthazarins, also known as alkannins and shikonins. 
One of the most Important therapeutic properties is the 
healing action [S] of the oily extracts from Anchusa, 

Onosma. Lithospermum and Cynuglossum species. These 
extracts contam isohcxenylnaphthazarins and lipids. 
Alknnins have been the subject of recent investigations 
[&IO], whereas very little is known about the lipids 
[11.13]. 

In this paper WC rcporr on the fatty substances and the 
waxes occurring in the roots of Onosmu hererophylla, a 

shrub which grows wild in Northern Greece. 

Air dried IOOIS of 0. hetetophyllo were extracted with 
cold n-hcxanc. Evaporation of the solvent left a red 
residue, which was subsequently treated with cold mcth- 
anol and then filrcrcd IO separate the waxes. Treatment of 
the mcthanolic filtrate with copper acetate removed the 
accompanying pigments (Isohcxenylnaphthazarins) as in- 
soluble Cuchclares. The filtrate contained the fatty 
substances. 

The wax fraction was subjected IO GC,MS analysis. 
The fragmentation pattern suggcs~s that it consists of 
esters of higher fatty acids with higher alcohols. in 
particular palmitic acid as well as IIS homologucs (C,,, 
Czo. Cll. C2. and C,,). The cstcrificd alcohols were found 
IO correspond IO molecular formulae CI,H,,OH. 
CIIH,,OH, CJoH,,OH and CJzH,,OH. 

The mass spectra of the esters (Table I) exhibit prom- 
mcnt peaks attnburablc to [M + I] l a~ m.!t 621.649.677 
and 705. The results suggest that the waxes of the roots of 
0. heterophyllo have a similar chemical compositlon IO 
those of Alkon~ rincroriu [ 133, another member of the 
Boragmaccac. 

A separate GC:‘MS analysis on the wax fraction also 
revealed the presence of C]-sitostcrol. This was Identified 
by comparison with htcraturc data [ 141. 

Analysis of the fatty substances oavrring in the root 
extract gave unexpected results and these were confirmed 
by rcpcatcd GC:MS runs on independent samples. The 
mass spectral data suggcs~ the absence of free fatty acids 
and indicate the presence of esters of higher fatty acids 
instead (Table 2). 

The occurrence of these esters is of particular import- 
ance since they arc connected with the blosynthcsis of 
fatty substances in plants and, to the hcs~ of our knowl- 
edge, no such esters have hccn found in higher plants. 
Traces of methyl and ethyl esters of fatty acids have been 
detected in lipid extracts of the lower fungi [IS], animal 
and human livers. insects [ 161. freshwater algae [ 171 and 
bacteria [ 181. They arc present in rare cases In the seed 
liplds of higher plants [ 191. The rcsul~s indicate thar 
methyl, ethyl and Isopropyl groups particlpatc In the 
formation of esters. The treatment of the prclimmary 
hcxanc extract with cold methanol excludes any poss- 
ibility of rranscsterifkation taking place during the ana- 
lyrical procedure. Moreover, the simultaneous presence of 
ethyl and isopropyl esters leaves no room for doubt thar 
the methyl esters arc mdigcnous IO the hpids of the roots 
of 0. heterophylla. 

Tebk I. Eucrs of the wax fraction of Onosma 
herrrophylla 

Mdecular IOIl 

[M + I]’ Ester 
- 

621 C,,H,,C~z,H,, 
649 C,,H,,C=,,H,, 

C, :H,,C~zeH,, 
677 C,,H,,C~d&, 

c‘, ,H,,COOCdi,, 
C,oH,eCmd,, 

705 C,,H,,C~,~H,, 
C,rH,rC=,oH,, 
C,PH,PC~IA, 
C,, H.,C~,&, 

a42 
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Tabk 2. Components of Ibe fatty rubatanas fraction of the roots of Onoao lulerophyllo 
-.- -.----- - - 

Peak 

No. 

I 
2 

3 
4 

5 
6 

7 

R 

9 

10 
II 

I2 

13 
14 

(nz, MS m/r Component 
-- - -.- _- 

10.7 170[M]‘. 127,99, 85. 71 n-Do&XX 

IS.0 I84[M]‘. 127,99.85,71 n-Daatriane 

25.3 214[M]‘, 185. 183. 171, 129. IIS. 74 Methyl dodarnorte 

36.6 242[M]‘, 213.211. 199, 74 Methyl teua&anoatc 

39.8 252[M]‘. 221, 195. 178, 115, 74 Methyl 4methyl-tctradeca-9. I2dteneoare 

40.4 254[M]‘. 223. 197. 115.74 Methyl 4methyl-tetradac-h-orte 

45.3 268 [M] *, 237, 236. 194. 152 87. 74 Methyl hexadec-9coc-o.are 

46.7 270[M]‘. 241.239.227. 87. 74 Methyl hex&canoare 

49.4 284[M]‘. 241. 239. 101. 88 Ethyl hem~e 

SO.9 298[M]‘. 241.239. lOZ87.74 isopropyl hexadecanoatc 

52.8 292[M]‘. 261.236. 194.87.74 Methyl octadaa-9.12.1~triene-oa~e 

53.7 294[M]‘. 263. 220, 178. 87, 74 Methyl octadnu-9.12dieacoatc 

54.3 2%[M]‘. 265.222 180. 87, 74 Methyl octatkc-9cae-oarc 

55.4 298 [M] ‘. 269. 267, 255. 87, 74 Methyl octadaanoate 
- 

EXPERIMEMAL 

Plan1 matenal was collected from the south coast of lake M. 

Rap (Northern Greece). Its identity was es&h&d morpbo- 

logically. anatomically and by chromosomic examination and 

was shown to bc the specks hc1rrophyllr of the genus oiwsnm 

(chromosomic number h - 26. n - 13). 

Exrrocrlon Md Isolarlon. Air dried roots (H)o 8) were extracted 

repeatedly for 3 hr with n-bexane ai room temp. The dvenl was 

removed in wcuo at a temp. below 50” and a deep red waxy 

material (6.2 8) was obuuned. MeGH (50 ml) was added IO 5.3 S 

of ths mausrial (the preliminary hexane cx~ract) and the mixture 

suned magnetvcally for 10 mm. It was then filtered. washed wuh 

MeGH (2 Y IO ml) and rhe washmgs added IO the filtra~c. The 

tnsol. materlal (1.2’, of rhe wax fraction) was subjected IO 

GCMS analysis 

Thccombmed MeGH filtrates were subsequemly rreanrd wnh 

a solo of copper acetate (in MeGH) IO remove the iso- 

hexenylnaphthamrms. After 30 mm stirno al room rcmp. lhe 

mIxlure was filtered IO remove the msol. Cuchela~es. The solveor 
was removed in ocuuoand a yellow revalue (0.8 S; fatty substances 

fracuon) was obtamed. whsh was then subjected IO GCMS 

analyus. 

GCMS analysis oj wa.x frnrfion. The inlacr fracrron was 

SubJected IOGC ‘MSanalysls usmga 0.37 m x 2 mm (I.d.)column 

packed wnh 3”. SE-30 (Chromosorb G) and opcmal at 

-350 (mm. 10. mm) with Hc ai 25 ml:‘mm. Inpctlon port 

temp. 380’. Mass spoxra wcrc taken at an loolung voltage of 

70 ev 

GCMS 17nafys11 ojjarfy subsfancesfracrmn. This analyws was 

performed on a I O0 SE-30 (Chromosorb G)column, 4 m x 2 mm 

(rd.). He Bow ra~c 20 ml:mm. Kemp. 10&24OO’ (incr. 2’!min) 
lowloo port temp. 2W Mass speclra were taken at an loolung 

vollagc of 70 cV. 
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