
Phyrocrknnirrry, Vol 24, No. I, pp. 179-180, 1985. 
Printed in Great Britain. 

0031~9422/8s 53 00 + 0.00 
0 1985 Pcrgamoo Press Ltd. 

SEED EPICUTICULAR WAX OF AVENA SATIF’s 

PATRICK MoYNA*t and EDUARDO DELLACASSA* 

*C&e&a de Farmacognosia y Productos Naturales, Facultad de Quimica, Avda. GraI. FIores 2124, Montevtdeo, Uruguay; tDexin 
Ltda., Las Heras 1790, Montevideo, Uruguay 

(Revised recewed 19 June 1984) 

Key Word Index--Aver sativa; Grammeac; oats; seed epicuticular wax; j-diketones; alkanols; hydroxy+ 
diketones; esters. 

Abstract-The main fractions in oat seed wax are fi-diketones (15.5 %), alkanols (14.4x), hydroxy-j?-diketones 
(12.2 %). esters (11.1%) and fatty esters (7.2 %). 

INTRODUCTiON 

Both leaf and seed epicuticular waxes of Aoena varieties 
have been analysed [l-3]. As there is a description of A. 
sutiua L. subsp. d@.w var. Kelsey leaf wax [ 11, the study 
of this seed wax was particularly interesting for com- 
parison purposes since the previous studies on seed waxes 
do not cover the analysis of all fractions [2,3]_ 

RESULTS AND DISCUSSION 

The wax extracted represented 0.9 % of the dry weight 
of the seeds. The quantitative TLC and GC analyses of the 
fractions are shown in Tables 1 and 2. 

When compared to the seed wax from cv Sure Grain 
variety [3], the wax shows the same fractions. In cv 
Kelsey, the ketone fractions are quite important whereas 
they are traces for cv Sure Grain. The hydrocarbon and 
alkanol constituents are more important in cv Sure Grain, 
and the sharply defined acid composition of cv Sure Grain 
is absent in cv Kelsey, where a more complex range of 
acids is present. 

Table 1. Composition of wax of A. sativa L. subsp. 
dz@ia var. Kelsey seeds (wt % determined by prep 

aratlve TLC) 

Fraction R, Percentage Components 

I 0.11 8.8 Free acids 
II 0.26 12.2 Hydroxydiketones 
III 0.30 14.4 Free alkanols 
IV 0.42 tr Unknown* 
V 0.60 11.1 Eaters 
VI 0.72 15.5 j%Diketones 
VII 0.86 7.2 Eaters 
VIII 0.97 8.8 Hydrocarbons 

TLC conditions are described in the Experimental. 
‘Apparently triglycerides. 

Comparison of the oat seed wax cv Kelsey with the total 
plant wax [l] shows the same fractions, with the exception 
of the ester fraction, but there is not the predominance of 
the free alkanols observable in the latter. The ketone 
fractions are more important for the seed wax. The 
fractions themselves are different since in the seed wax the 
hydrocarbons have shorter chains, and the free and 
ester&d alkanols do not show a predominance of any one 
component (as in the case for Cz6 for the total plant wax 
[l]) with high percentages of Cz6, C2s, CJ,, and CJz 
compounds. The ester&d acids are longer while the free 
acids are shorter in the seed wax. Fraction V esters, absent 
in cv Sure Grain seed wax, have a TLC behaviour similar 
to that of the esters described in Arundo donax seed wax 
and to that of diol esters presen in Triticum [4], 
Agropyrum [5] and Se&e [6] waxes. The difficulty in 
isolating the diol components after hydrolysis points to 
short-chain diols. 

EXPERIMENTAL 

Plant material. Avena sativa L. subsp. dif/usa (Neils.) Asch. and 
Graeb. var. Kelsey seeds were supplied by Dr. A. P. Tulloch, PRL, 
NRCC (Saskatoon, Canada). 

Wax extraction. The seeds were washed with petrol-Et,0 
(60: 80) (15 set). The wax was recovered on evapn of the solvent 
(288 mg wax from 320 g dry seeds) 

Waxfractionation. The wax (18.1 mg) was fractionated by prep. 
TLC as described previously [3,7], using CHCl,-MeOH (19: 1) 
as the first solvent system and petrol or petrol ether (4(Mo”) 
C,H, (3: 1) as the second solvent system. Eight fractions were 
separated by elutlon (I, 1.6 mg; II, 2.2 mg; III, 2.6 mg; IV, traces; 
V, 2.0mg; VI, 2.8 mg; VII, 1.3 mg; VIII, 1.6 mg). TLC/GC 
analysis of hydrocarbons, esters, free acids and free alkanols was 
carried out under the conditions described previously [3,7]. /I- 
Diketones and hydroxy-pdiketones were developed by spraymg 
with Fast Blue B reagent [2,8]. The GC/MS trace for fraction VI 
(Bdiketones) corresponded to 14,16-hentnacontanedione, urlth 
no other discernible components. 
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Table 2. Composition of was fractions from A. sativa L. subsp. difsusa var. 
Kelsey seeds (wt % determined by GC) 

No. of Esters, Free Free Acids, 
C atoms Hydrocarbons alcohols Acids alcohols acids fraction V 

12 
14 
16 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
Unknown 

4 
tr* 
3 
1 
5 
2 

20 
1 

22 

23 

10 

9(l) 

5 2 
9 13 48 
8 40 18 

14 31 16 

I 4 

20 14 18 

3 26 4 

34 6 29 

21 19 

19 24 

20 20 

5 (2) 

Figures in parentheses indicate the number of unidentified components. 
+tr = components below 1% concentration. 

a grant from IFS (Stockholm) (No. 542), which made the work 3. Moyna, P. and Garcia, M. (1983) J. Sci. Food. Agric. 34,209. 
possible. Support from the IGCD through its ‘Analytical Services 4. Tulloch. A. P. (1971) Lipids 6,641. 
Center’ (Univ. Missouri, Dr. G. Clark) for the GC/MS determi- 5. Tulloch, A. P. (1983) Phytochmristry 22, 1605. 
nations is gratefully acknowledged. 6. Tulloch, A. P. and Hoffman, L. L. (1974) Phytochemntry 13, 

2535. 

REFERENCES 
7. tiler, E., Moyna, P. and Acosta, H. (1983) J. Nat. Prod. 46, 

606. 
1. Tulloch, A. P. and Hoffman, L. L. (1973) Lipids 8, 617. 8. Dierickx, P. J. and Compernolle, F. (1974) Phytochemistry 13, 
2. Dlerxkx, P. 1. and Buffel, K. (1972) Phytachemistry 11.2654. 682. 


