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Free and ester alcohol compositions have been determined 
for leaf waxes in ten taxa belonging to the genus Coincya 
{Brassicaceae) on the Iberian Peninsula (Spain and Por- 
tugal). Size of leaf wax alcohols in the genus Coincya varies 
between 20 and 31 carbon atoms. This series is dominated 
by alcohols with an even number of carbon atoms. The 
most abundant alcohols are C~4, C2e and C2s among even 
and C25, C27 and C29 among odd alcohols, both in free 
alcohols and in wax esters. 
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Coincya constitutes a rare wild genus belonging to the Bras- 
sicaceae, and its geographical range is the Mediterranean 
Region and Central Europe Coincya is included in the tribe 
Brassiceae, along with other taxa that  are well known for 
their economic and nutritional value, such as Brassica or 
Sinapis I1). Coincya presents a distribution centered in the 
Iberian Peninsula {Spain and Portugal), where it is well 
represented with eleven of the fourteen taxa recognized cu~ 
rently in the genus (2). We have studied ten of the eleven 
taxa present on the Peninsula. 

The alcohols studied constitute a class of compounds that 
form a homologous series with saturated, linear, aliphatic 
chains and a terminal hydroxile group. All of the alcohols 
studied here are solid and almost odorless at room temper~ 
a tum 

These compounds are normally present in all leaf waxes 
and generally range from C20 to C3s with mainly even 
chainlengths (3}. Because of the relationship of Coincya with 
well-known commercial plants, such as Brassica or Sinapis, 
it is of interest to study their chemical composition. Besides, 
the relationship of alcohols from waxes with the environ- 
ment, and the possible correlations that could be established 
between chemical composition and changes in environ- 
mental parameters, such as temperatur~ also make their 
study interesting. 

MATERIALS AND METHODS 

Leaf  waxes were collected f rom the  wild in Spain  and in 
Por tuga l  between 1989 and  1991. Waxes were ex t rac ted  
f rom leaves t aken  f rom the  med ium zone of the  basal  
rose t te  f rom several p lan t s  in a populat ion.  The  n u m b e r  
of popula t ions  s tudied for every  t axon  is shown in Tables 
1 and 2. These  popu la t ions  were d i s t r ibu ted  f rom all over 
the  Peninsula,  a l t hough  some t axa  have a local {Sevill~ 
Spain} dis t r ibut ion.  Voucher specimens  of the  samples  
analyzed are deposi ted in the  H e r b a r i u m  of the  Vegetable 
Bio logy D e p a r t m e n t  f rom the  Unive r s i ty  of Seville. 
Seville. Spain. 

The  leaves were soaked for 30 s in chloroform at  room 
tempera tu re  The chloroform extrac t  was filtered and con- 
cen t ra ted  by ro t a ry  evaporat ion.  Separa t ion and purifica- 
t ion of free alcohols and esters  was carr ied ou t  by  thin- 
layer c h r o m a t o g r a p h y  (TLC), on silica gel 60-G plates  (20 
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• 20 cm and 0.5 mm thick; Merck, Darmstadt, Germany), 
The amount of wax loaded on the plate was always kept 
below 100 mg. The developing solvent was hexane/diethyl 
ether/acetic acid (70:30:1). The free alcohols and esters were 
visualized with iodine vapor and identified with the ap- 
propriate standards. After separation, the two fractions 
were washed from the TLC plate and dried. The trans- 
esterification of the esters was carried out with tetra- 
methyl ammonium hydroxide (TMAH) (25%): About 10 
mg of esters were placed into a screw-cap vial and dis- 
solved in 300/~L diethyl ether. Then 20 ~L of the 25% 
T M A H  was added to the vial and shaken for 2 min. 
Deionized water (200-500 ~L) was added to the vial and 
shaken to separate the top clear ether  layer. The ether 
layer contained the methyl  esters, alcohols and sterols 
from esters (4). Alcohols from esters were purified by TLC 
as free alcohols, as discussed previously. 

The gas-chromatographic analysis of the alcohols was 
carried out with a Hewlett-Packard (HP) GC, model 5890, 
series II, f i t ted with a flame-ionization detector and an 
H P  3390 A integrator  (Hewlett-Packard, Palo Alto, CA). 
A capillary column HP-5 (5% Ph Me silicone, L, 25 m; i.d., 
0.32 mm) was used. The injector and detector tempera- 
tures were maintained at 275 ~ The column temperature 
was held at 260~ The components  of a population of C. 
monensis subsp, recurvata var. recurvata were identified 
by gas chromatography/mass spectrometry as their  tri- 
methylsilyl derivatives. All mass spectra showed the 
fragmentation M + - CH 3 as base peak. S(~ for example, 
the mass spectra of the C24 trimethylsilyl  derivative 
alcohol showed the following fragmentation: 411 (100); 398 
(5.0}; 300 (6.5); 239 (7.7); 179 (10.0); and 75 (88.5). 

The components  of the other taxa were identified by 
comparison with the retention times of those of the popu- 
lation of C. monensis subsp, recurvata var. recurvata. The 
taxa are arranged in phylogenetic order in Tables 1 and 2. 

RESULTS A N D  D ISCUSSION 

In a previous paper (5), we described the quantitative con- 
tents  of the main components  of leaf waxes in Coincya. 
Among these are free alcohols and ester alcohols. 

The major free alcohols observed in leaf waxes in Coin- 
cya vary  from 20 to 31 carbon atoms (Table 1). This range 
does not  differ much from tha t  observed in other plants, 
such as B. oleracea (6,7) or Tilia tomentosa (8). Although 
even and odd alcohols are present, in general, the first 
show higher abundances; thus, the even/odd ratio may 
vary  between 90.6:9.7 in C. transtagana and 38.4:61.6 in 
subsp, nevadensis. The most abundant  free alcohols are 
C24, C27, C28 and C 2 9 .  

In taxa that  present glaucous leaves, as in var. setigera, 
higher contents of longer alcohols are observed, such as 
C29, C30 or C81. In contrast,  in subsp, nevadensis, an al- 
pine taxon tha t  suffers the lowest temperatures, higher 
abundances of the odd alcohols C23, C25 and C27 are ob- 
served. 

The major alcohols observed in leaf wax esters in Coin- 
cya vary  from 22 to 31 carbon atoms, such as in the free 
alcohols (Table 2). The most  abundant  ones are C24 and 
C26, as has been observed in other plants, such as 
Chionochloa (9) or Zea mays (10). As in free alcohols, the 
compounds with an even number of carbon atoms are 
more abundant, although in leaf wax esters the differences 
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between even and odd alcohols are bigger than in free 
alcohols. Thus, the even/odd ratio may vary between 
94.1:6.2 in subsp, nevadensis and 87.0:13.1 in var. setigera. 
The abundance of odd alcohols almost never reaches 5%. 
In general, in comparison with free alcohols, the abun- 
dance of odd alcohols and larger even alcohols is reduced 
in wax esters. 

As has been observed previously in other fractions of 
leaf waxes, such as hydrocarbons (11), taxa that  have 
glaucous leaves show the highest contents of C29; thus, 
vat. setigera, the most glaucous taxon, present the highest 
average abundance of C29 with 6.9%. In contrast, in 
subsp, nevadensis,  higher values of shorter alcohols, such 
as C22, are observed with an average abundance of 35.3%. 

In conclusion, in alcohols from leaf wax esters of Coin- 
cya, a predominance of even molecules is observed more 
markedly than in free alcohols. Glaucous character is not 
as well correlated with the content of C29 such as in free 
alcohols, mainly because of the higher predominance of 
even alcohols in this group. On the other hand, the higher 
abundances of odd alcohols observed in subsp, nevaden- 
sis in free alcohols are not  found in alcohols from wax 
esters; instead, an increase of shorter molecules, such as 
C22, is observed. 
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