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Abstract-Twelve species of the hverwort genus Riccla were analysed for then fatty acid composition and m all 
species acetylemc fatty actds were detected In the species of the subgenus Rtcciella, 9-octadecen-6-ynolc actd, and in 
the subgenus EWYCCW, 9,12,15-octadeatnen-6-ynolc acid were the most abundant components. 9,12-octadecadlen-6- 
ynolc acid was present in low amounts in both subgenera. In other genera, for example, Marchantza, Corsrnia, 
Oximitra and Ricclocarpos, which are related to RKXXI, no acetylemc fatty acids could be detected. 

INTRODUCTION 

More than 600 acetylemc compounds are known from 
higher plants, fungi and mlcroorgamsms [l]. The dis- 
trlbutlon of these compounds has, to a certam extent, 
some chemotaxonomlc relevance [2]. There 1s evidence 
that this is also true for the acetylenes of bryophytes 
which have been identified exclusively as long chain fatty 
acids with a characterlstlc arrangement of triple and 
double bonds. This arrangement has not been found m 
acetylenes from other natural sources [3,4] The fatty 
acids 9,12-octadecadlen-6-ynolc acid (18 : 2A), 9,12,15- 
octadecatrlen-6-ynolc acid (18 3A) and 11,13-elcosadlen- 
8-ynoic (20 2A) acid have been isolated and ldentlfied 
from different mosses [S-7]. 9-octadecen-6-ynolc acid 
(18 : 1 A) which was assumed to occur m the moss Fontin- 
alls antipyretlca Hedw. [S] has recently been isolated and 
identified from the liverwort Rlcclajlultans (L.) A Br. [9] 

The purpose of the present study 1s to analyse a 
number of species of the Rlcciaceae and related famlhes 
m order to find out whether the dlstrlbutlon of acetylemc 
fatty acids can provide any useful chemotaxonomlc m- 
formation on this group of hverworts 

RESULTS AND DISCUSSION 

Twelve species of the liverwort genus Rlccia were 
examined for then fatty acid composltlon and all of them 
were found to contam up to three different acetylemc 
fatty acids m various amounts. All species showed one of 
two typical patterns of acetylenic fatty acids which clear- 
ly correspond with the two subgenera Rrcclella and Eu- 
ricca mto which the genus 1s subdlvlded [ 10, 111. In the 
subgenus Rtccclella 18 1A 1s the major acetylemc com- 
pound 18 2A 1s also present m all species examined, but 
m amounts less than 5 mol% 18 3A was detected only m 
two species m similar low amounts In three of the four 
species analysed 18 1 A was also the prmclpal fatty acid. 
Only m Rlccfa huehenerrana Lmdenb was the amount of 
18. IA exceeded by that of 18:0 and 18 1 (Table 1) 

*Deceased on 10 January 1986 

The dlstributlon of the fatty acids of the mam lipid 
classes m Rzccla duplex Lorbeer 1s shown m Table 2; the 
patterns of the fatty acids of the other members of the 
subgenus are very srmllar Acetylemc fatty acids were 
found not only m the tnacylglycerols, as occurs m mosses 
[4,5, 12, 131, but also m considerable amounts m the 
glycohpids, particularly m the monogalactosyl dlglycerl- 
des The occurrence of an unusual fatty acid which 1s 
found m particularly high amounts in the phosphodltyl- 
choline fraction 1s also remarkable The compound has 
been tentatively Identified as 18 209 Its GC R, IS slightly 
shorter than that of 18.206. Catalytic hydrogenation of 
the compound yielded 18.0 CC-MS analysis revealed a 
[M]’ of m/z 294 and a mass spectrum almost identical to 
that of lmolelc acid Because of the structural relatlon- 
ship, this compound 1s likely to be connected with the 
presence of the acetylemc acid 18 1A 

In the subgenus Euriccta the major acetylemc fatty 
acid 1s 18 3A and m five of the eight species examined, it 
was the most abundant compound (Table 1). 18.2A 1s 
present m amounts very similar to that of the subgenus 
Rtcclella, whereas 18 IA 1s found m very low amounts or 
was absent. 

The family Rlcclaceae consists of two genera, Rlcclo- 
carpos and Rlccla The genus Rlcclocarpos IS monotypic 
with Rzcctocarpos natans (L.) Corda which IS free of 
acetylemc fatty acids The fatty acid pattern of Rlcciocar- 
pos IS very slmllar to that of the Marchantiaceae, with 
18: 303 being the principal component with large 
amounts of 20: 5~3 and 20 4~6 [14], (Table 1) The 
flavonold pattern as well as the occurrence of 011 bodies 
suggest a close relationship of Ricciocarpos to Marchan- 
tfa [15]. The fatty acid pattern resembles that of Oxyml- 
tra paleacea Bischoff, representing the family Oxymltra- 
ceae which, together with the Rlcclaceae, forms the sub- 
order Rlccunae Also Corsmia corlandrma (Spreng ) 
Lmdb of the Corsmlaceae, a family which 1s supposed to 
be closely related with the Ricclaceae [16] was found to 
be free of acetylemc fatty acids. 

Our results indicate that the occurrence of acetylenic 
fatty acids 1s a genus-specific character of Rrccta, which 
distmgulshes the genus not only from related genera and 
families of the order Marchantlales, but also from most 
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rable I Dlstrlbutmn of the major t&y acids m genus RICCIU and m r&ted genera (the vaiues reprexnt moi% oi the totai iatty acid 

content) 

Table 2 Fatty acid pattern of the major acyl hplds of Rmm duplex (the values are mol”/b of the total falty dud content of 

the respective ltpld fraction) 

Fatty acid TG MDGD DGDG SL PC PI PE PC 

16 0 148 XX 37 6 51 5 35 7 52 4 26 7 394 

16 I 21 07 1 I 57 10 5 I6 I4 07 

IX 0 36 35 37 56 X9 3 2 21 13 

18 LcrrY 19 I. K 55 11 1 I.24 ILO 5 80 I.0 6 
! 6 302 162 27 
I.8 2JlO 07 0 9 n 6. 26 I. 7 6 0 ! 7 I.6 3 

IX 2lh Ii 11 37 97 10 6 Y ! 54 44 

1 x 3w6 05 05 07 05 I4 14 2 0 
1.x 3Cl,3 I. z 22 1_ 370 14.2 10 3 Ii7 38 29 

20. 3:;6. 2 0. 7 5. ! 3. 

20 4to6 04 07 16 32 25 134 63 
20 Str,i 07 19 17 43 46 23 4 IZ 5 

IX !A 57 6 !?6 4? 

!X 2,A 33 25 

IX 34 45 !X 7 

nmol FA/mg DW 220 20 3 99 23 59 37 62 14X 
- 

TG Irlacylglycarols, MDGD monogalactosyl dlglycarldes, DGDG dlgalactosyl dlglycandes. SL sulphoqumovosyl 
dlgl y earide. PG phosphatr+l g@zzx~l_ r”I plxoq&~&yl~ ~mox&ol, PE plto@~~ 111~: cl hxrol,~mwr~ PC phq~h&& : 
cholme 

Hepatlcae. Among 70 species from 27 families out of five In mosses acetylemc fatty acids are found more fre- 
orders which were analysed, we found, besides the kc- quently than m hverworts, but they are &o restrlcted to 
clae, oniy one species, nameiy Monocieaf^orsterl Hook, certam f&mlhes or genera, e g Dltrlchaceae, Dlcranaceae, 
m which acetylemc fatty acids were present, with 18 1A Bryum and Fontmuh [4,6, 71 and they obviously possess 
bemg the maJor component chemotaxonomlc slgmficance 



Since the posltlon of the triple bond relative to the medium m pen&in flasks was used, contammg 82 pmol/l 
double bonds (6-ynolc m C’s and 8-ynolc m C20 acids) IS CaCl, 2H,O, 789 pmol/l KNO,, 1 mmol/l KH,PO,, 
the same m all acetylemc acids identified m bryophytes, It 46 pmol/l MgSO, 7H,O, 7 pmol/l FeCl, and 10 mmol/l glu- 
can be assumed that all these acids are synthesized by cose The pH was adjusted to 5 8 

the same desaturatlon system. The avallabllity of dlffer- Lqnd analysis Extn and sepn was carried out accordmg to ref 
ent substrates possibly regulates the resulting composlt- 1221 CC analysis and rdentdicatlon of the vanous fatty acids 
ion of the acetylemc acid pattern. Thus, the different have been described previously [4,9,22]. The data shown are 
patterns by which the subgenera Rtcc~lla and Euvicc~a the mean values of at least three dets 
are readily dlstmgulshed, might be determined by vary- 
ing concentrations of the possible precursors 18 1, 18:2 Acknowledgements-The work was supported by the Deutsche 
and 18.3. Rlcciella species prefer moist or aquatic habl- Forschungsgememschaft. Thanks are also due to Dr D J. Cove 
tats whereas Eurlcc~ species are more adapted to a dry for correcting the Enghsh manuscript 
environment [lo] Thus, there, appears to be a corre- 
lation between habitat requirements and fatty acid pat- 
tern, but It cannot be decided whether the difference in 
adaptation IS the reason for or the result of the difference 
m fatty acid composltlon 
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