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Abstract The IR characteristics are given of algal cell wall biopolymcrs which are highly resistant to non-oxidative 
degradation and which are calkd sporopolknins (SP). IR maxima of SP make it possibk to confirm their presence in 
maternal cell walls (CWM) among other cell wallcomponents accompanying SP. among them proteins. Levels of SP in 
cell walls obtained from homogenates (CWH) of various strains are presented. An increase of SP in CWH of 3-12 :/. 
occurred during the aging of cultures. The highest SP content of all hitherto described biological structures was 
observed in CWM (3341:; of dry WI). The deposition of SP in cell walls (CW) was accompanied by quantitative 
changes of CWcarotcnoids. These are the first data concerning the dynamics of CWcarotenoid accumulation and SP- 
deposition in algal cell walls. It was shown, that SAN 9789, a known inhibitor of carotenogencsis, inhibits both the 
biosynthesis of CWcarotcnoids and the forming of SP. 

The hypothesis is presented that CWcarotenolds (mamly kctocarotcnoids) found only in algae forming SP may bc 
mvolvcd in rhc biosynthetic pathway to SP. 

INTRODUCTION RESULTS AND DECUSSION 

Recently, attention has been focused on the dependency 
between three features of green algae: the formation of 
secondary carotcno~ the triiaminar outer cell wall layer 
(TLS) and sporopolkniru (SP). 

It has ban confirmed that algae which arc abk to 
syntbcsizc secondary carotcnoids also produce cell walk 
which contain SP [ 1,2]. Cell walls of these algae are 
pinkish-pigmented. This colouration arises from the 
presence of carotenoids, mainly ketocarolcnoids (KC) 
[2,3]. This finding is especially interesting because SP are 
considerad as polytcrpencs [I] which are formal by the 
oxidativc polymerization of carotcnoids and/or their 
esters. 

SP can be synthesized in virro from several carotenoids 
and their esters by oxidative copolymcrization in the 
prcscnct of BF, as catalyst. It is very probabk that in eico 
carotcnoids and/or their esters could be polymerized to 
SP [ I. 4, S]. It was cstablishcd that algal mutants defective 
in forming of KC contam tuitber SP nor TLS [2,6.7]. 
Thcco-occurrence of KC and SP in CW of algae from one 
side, as well as the absence of SP in several algal mutants 
and natural strains showing the absence of KC in CW, 
encourages a study of the biogenetic interdependence 
bctwan KC and SP. 

The prcvnt paper reports: the content of SP in CW of 
various algal strains of the Chlorococcaks, the properties 
of SP isolated from algal CW, as well as the effects of an 
inhibitor of carotcnogenais (SAN 9789) on the kvcl of 
carotenoids and SP in CW of these algae. 

*Part 2 m se&s. For part I see ref. [ 123. 

The physicochcmical characcterization of SP obtained 
from algal CW was based on the IR spectra. The IR 
spectra of two SP-sampks from Chlorella jixa, strain 
211-8~ and Scenedesmus obliquus. strain 633 are shown in 
Fig. I. The SP of Chlorello and Scenedesmus contain 
polymeric hydroxyk (broad band at 310&3SOOcm~ ‘). 
Two maxima between 2800 and 3tMO cm - ’ are typical for 
methyl and CHz stretching. The peaks in the range of 
16161734cm ‘canbcductotheprcscnccofGCbonds 
(stretching) as well as of C-O groups; that at 1544 cm ’ is 
due to C=C bonds. The absorption maximum at 
1466 cm ’ may be caused by methyl and .,CH2- groups 
(asymmetricbcnding)or byC=Ogroups;at 137Ocm-’ by 
chiefly methyl symmetric bending; at 1163-I 168 cm-’ by 
ether groups (C 0 C). The appearance of maxima be- 
twan IOOOand IlOOcm ’ may originate from hydroxyl 
deformation and C 0 stretching. However, the maxima 
in this range may also indicate the presence of C C bonds 
of high cross-linking polymers as well as that of C--@C 
groups.Thcoanrrrenceofaptakat960cm~’maybe 
caused by trans-doubk bonds (C-H out of the plane 
deformation). The absorption maximum at 
717-720cm ’ may originate from cisdoubk bonds and 
also, possibly in part. from long methylenic chains 
-(CHz ).-. n 2 4 (skektal vibrations). This peak was also 
prcsatt in the SP-like polymer of Botryucuccus braunii 
[8], but absent in synthetically obtained SP from fl- 
carotene [4,9]. Both absorption maxima at 720 cm - I as 
well as that at 1466cm’ ’ seem to be a characteristic 
features for previously investigated sampks of SP and SP- 
like polymers of the green algae. Both mentioned absorp- 
tion bands (Fig. I) can serve as a simpk test for the 
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Fig. I. IR spectrum of: (A) delipidixd CWM ofc~~el~~~~as~~ 211-8~: (Bt s~ro~lko~sfrom thcsamcocll 
walk, (C) sporopolknms from CWH of Scenedesmr driiqn~. strain 633. 

detection of the presence of SP in CWM without using 
acetolysis [2, IO]. 

Additionally absorption maxima present in spectrum A 
(Fig 1) of CWM of Chloreflufuscu, strain 2 11-8~ indicate 
the presence of amide groups (1243 1250, 1535 and 
+ IbSOcm- ‘) [lo] and they give evidence of the co- 
occurrence of SP with proteins in the trilaminar structure 
forming the outer CW layer of the described algae. 

The IR data suggests that SP of Chlorella and 
Scene&emus exhibits both the properties of SP syntheti- 
cally obtained from @arotene as well as of SP-like 
polymers of Borryocuccum bruunii described by Bcrkaloff 
et al. (83. This may becaused by the heterogenic nature of 
SP and the prcvelance of different chemical groups 
forming ditTerent SP types in various algae. 

The CWM of Chlorellu and Scenedesnw contain 
33-41 s; of SP in the dry wt of CWM (Table 1). This is the 
highest SP content of all hitherto described biological 
structures. It is 4-8 times higher than that of CWH of the 
same algae. This results from the fact that SP are mainly or 
exclusively located in the outer layer of the compkte CW 
(CWH) in their trilarninar structure. The CWM prep- 
arations consist practically exclusively of trilaminar struc- 
tures. Small quantities of cellulose-like aatolysabk poly- 
saceharidc found in CWM may arise from the rest of the 
acetolysabk inner ‘cellulosic’ layer of CWH. It consists of 
glucose and mannose Cl 11. The kvcl of cellulose-like 
polysaccharide acsounts for 3 5 % for Scenedesmus and 
0.03-o. I5 y0 for CWM of Cklorellu.This content decreases 
with prolonged incubation time of CWM m the culture 

Table 1. Sporopolknins atxi cdlulosc-like polysacxhandt contents of CWM of Chkell~ 
&~a. 2ll-gp and Scencdmnw obliquur. 633, isolated from cultures of dtffcrent ages 

(conditions. 2KQ lux) 

Age of culture Cellulose-like 
used for CWM Sporopolkninr polysaccharide 

isolation 7, of dry wt of ‘8, of dry wt of 
Strain days dcirpidizcd CWM dclipidizcd CWM 

Chiowii~fwco str. 21t-8p 10 35.36 f 2.10 15.02 2 3.20 
(mcdmm I) 30 33.71 f 3 56 0.03 f 0 03 

ScrncdrRw IO 33.42&033 5 14*0.89 
0bliquu.s. str. 633 30 37. I7 f 0.63 4x*069 
(medium IV) 60 40.48 f 2 IO 3.44 f t.s3 

90 41.30*099 3 532 1.91 
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medium, i.e. the age of culture. In contrast to the dccrcase 
of cellulose-like material content in CWM an increase of 
SP conantration during the time of the expcrimcnt was 
observed (Table 1). From the increasing SP concentration 
and thcdccrcasingccllulosc-like material content it can be 
assumed that not only ccllulosolike material but also 
other components disappear from CWM. 

Tabk 2 presents the contents of SP in CW isolated 
from the homogenate (CWH) of mechanically disrupted 
algalallsat different timeaduringtheagingoftbeculturc. 
The comparison of the data in Tabk 2 with the data given 

in a previous paper [12] proves that SP occurs only in 
algae belonging to Chlorococcaks, which synthesize KC 
and show their pmscncc in CW. Examples of this type of 
algae are Ankisrrdesuu~ braunii, strain 202-7~. Chlowlla 
sp.113,Chl.~usca,stmin211-8pand211-8baswellasthc 
mutant 308 derived from the last strain, ChL sp. strain 620 
and ChLjusca C.l. 1. IO. The prcscna of SP WasccmfiImcd 

in both strains of Scendernrur. Other strains listed in 
Tabk 2 do not contain SP in all walls, they are Chlorella 
mutants C.1.1.6. C.l.l.31. C.l.1.14, Chl. avlgcuis 211-1~ 
and 2 I l-8k, and Chl. sacchurophila 21 l-9a. 

Table 2. Spxopolknins contents in CWH of some algal strains (percentages of dry werfihr of CWH) 

Strains 

Collec- 

lion. 

Age of culture used for cell walls isolarion 
. ---_.. ._ - 

IO days 3Odabys 6OdaY 90 days 

Allk1.WOd~SW.S 
braunii 202-R 

Chlorellu sp. I I3 

Chl. jusco 2 I 1-8~ 

Chl. fusco 2 I I -8b 

CM mutant 3OBt 

chl. juscd 21 I-IS 
chl. sp. 6M 

C/II. jusca C.l.1.10 
Chl. mu(anI C.l.l.6+ 

Chl. muIanI C.l.l.31 t 

Chl. mutant C 1.1.141 

Chl. tulgwis 211-1~ 

chl. s0ccharoptulo 2 I I-9a 

Chl. rulgaris 2 I I-8k 

Scvnedesmus 
obliquus 633: 

Scentdeaus 

quadricado 449 

G 8.81 f 0.10 

L 4.14 f 0.07 

G 5.35+0.12 
G 3.08 f 0.29 

CZ 

G 

IZ 

CZ 3.74 f 0.22 

CZ 

CZ 

C-2 

G 

G 

G 0.00 

12 6.76 f 0.53 

1z 

7.58 f 0.07 

8.4920.11 

5.66 f 0. I5 

4.01 f 0.16 

6.3220.15 

4.55 f 0.12 

0.00 

0.00 

0.00 

0.00 

0.00 

10.26?0.16 

8.25 f 0.35 9.66+0.12 

10.42 f 0.22 11.35_+0.07 

84420.13 8.51 f 0.04 

9.03+0.12 

6.34+0.10 7.50 f 0.06 

0.00 

10.14~0.18 10.00~0.18 

11.89+0.21 

*Collection of Cz- Prof. Dr. F.-C. Caygan. University of Wiirzurg G-Umvcrsiry of Gc%tiagen. 

L Umvavry of LenmgrPd. IZ-Institute of ZooIechny, Cracov. 
+Medium Ill. 

:Medium IV [I5]. 

Table 3 Changes in CWH-xroIenoid composiiioa during Ibe aging of Chlorello jusca. sIram 211-8~ cuIIuru* 

RgIllCtlIS 10 days 

fl-Carotene 
Echinenone 

Canthaxanrhm 

AsIaane 

2.3-DidehydrofriIschiellaaanIhin 
LUIeirl 

Violaaanthin 

Neosanthm 

Irace 

0.00 

2.21 *o I 

31.10*0.3 

35.04*32 

25.09*23 

I&trace 

O-true 

30 days 60 days 

&true Irxe 

0.00 0.00 
6.52 f I.0 to.3 f 0.4 

31.23f I.1 22 89 f 2.3 
42.m f I .6 39.71 f 1.2 

22.38 f 2.2 3631 k4.4 
&tma Irace 
&Mace CMraa 

90 days 

trace 

0.00 

13.77* I.7 

22.60* 2.1 

30.50 f 2.6 
35.09 f 3.4 

Iraa 

~traa 

Tote1 KC in hydrolysre in dry wt of CWH pB/g 15.94* I.8 24.33 f t .7 43.68 f 2.4 52 54 f 0.7 

Total carorenoids m hydrolysate in dry wt of rg/g CWH 23.32 f 2.8 30.43 f 2 I 59.9 f 7 8 78.57 f 5 5 

Chlorophyll D in pg;‘g dry WI of CWH 2OOk2.6 27 I t f 4.0 834* 12.8 73.9 f 6.4 

Chlorophyll b m j1@8 dry WI of CWH 79* I.1 962* I.9 59.65 f 9 2 41 5f9.1 

*Culture condibonr: medium I: illuminarion 2ooolux. The arotenoid cornpositrons are given as penxnuges of Io~al 
carorenords in the hydrolysatc. 
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The content of SP in CW undergoes changes between 3 
and 12 % on a dry wt basis. These changes seem to result 
not only in part from the nature of the strains but also 
mainly from the age of culture. In al) cases the kvel of SP 
in CW shows an increase. In Chl.jiuca, strain 21 l-8b and 
Scenedesmus obtiquus, strain 633 a tendency to achieve a 
plateau was observed. The increase of SPcontent in 
CWH during the cultivation time means that during this 
time synthesis of SP and transport of SP-precursors takes 
place 

Quantitative studies on the accumulation of caro- 
tenoids in CWH werecarried out on C~~o~e~~u~~a strain 
2 11-8~ and See&emus oblique, strain 633 using IO, 30, 
60 and YO-day-old cultures. The results are presented in 
Tables 3 ad 4 as well as Figs 2-4 where some additional 

growth parameters accompanying the SP formation are 
given. in CWH of both algae an increase of the total KC 
was observed simultaneously with theagingofthcculture. 
In both algae. canthaxanthin. and in Sceaedesmus also 
echinenone,show an increased concentration in total CW- 
carotenoids in contrast to astacene and L3didehydro- 
f~~~l~~nt~n (present in hydrolysed pigment 
extracts). 

The participation of lutcin as the moiety of CW- 
carotenoids is notable. Neverthekss various CWH 
sampky show remarhabk variability of lucein concen- 
tration even at the same age of algal culture. The high 
content of lutein in alga) protoplasts might result in 
absorption of thiscarotenoid on the CWH-surface during 
the preparation of CW from the homogenate. In order to 

Table 4 Changes in CWH-~rotcnoid composition during the aging of cultures of Scrnedesmus obliquur. stram 633* 

Ptgmcnts IO days 30 days 6Odays 90 days 

/M‘arotcnc 

Echmcnonc 

~‘ant~~nthin 

Astacene 

2.3.Dtdchydrol’ritschicllaxanthin 

Lutctn 

Vtolaxanthm 

h’coxanthm 

&trace 

0.00 

7.50 f 0.45 

41.00& 138 

37.00 f 0.69 

145001: IO9 

cb trace 

0 trace 

‘fatal KC in hydrolysatc in )rgg dry wt of <WH 6470+R8 

Total crrotcnords in hydrolysate in )r&g dry wt of CWH 757+ II.0 

Chlorophyll a in pgg dry wt of CWH 199226 

Chlorophyll 6 rn pgg dry wt of CWH 9 8 f 2.5 

tract 

1.04*008 

27.93 f 4 42 

18.18 f: 1.59 

32 71 + 2.30 

2013+2s 

0 trace 

0 trac- 

79.1 Lf: 56 

YYOf I60 

475f4.51 

301235 

0 trda 

18iO.19 

47.96 * I .Ol 

12.6 f I.84 

I8 65 f I 29 

190*269 

0 trace 

O-trace 

9Y3264 

122.2 f 28 

687*15 

40.6 + 5.9 

@-trace 

2 1720.61 

5498i338 

9.38 f 0.43 

18.02 f 2.05 

15.44f 181 

O-trace 

0 trace 

106.Y + IO. 1 

1253221 

3501 f IO 

2038&59 

*Culture condttions. mcdtum IV, illumination 2OOOlux The carotenoid compsttion is given IO prctntagcs of total 

carotcnotds tn the hydrolysate 

SP 

TKt 

Fig. 2. ChangeJ in KCcomposition and kvcl of SP in CWH of 

Ckbreflo/iuco 21 I-8pat different agcsofthcculture. TKC,TotaJ 

ketocarotenoids; A, 8slsccnc; C, canthaxanthin; D, L3- 

d~chydr~f~~~t~t~n (as a percentage of TKQ 
SP. sprroplknins (as a percentage of dry wt of CW). 

to 

F&. 3. Changer in the kval of tod KC and SP in CWH of 

Scenede- obiiqutu, stram 633 obtarncd from cultures of 

different ages. TKC. Total ketocarotutoids; SP, sporopolknins 

(a~ a percentage of dry WI of CWk N. number ofalls ( x lO+imll 
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Fqg. 4. Changes in the CWH carotcnoid pattern of Scenedesmus 06l19uus, stram 633 isolated from cultura of 

different ages. A. Astacenc C. csnrhunthin; D. L3didchydro-fritrhidlrunthln; E. cchmcnonc: (a) medium 1. 

(b) meduun IV. 

eliminate the mtcrfercnce of lutein concentration vari- 
ability on the composition of other CWolrotcnoids the 
lutcin was omitted in Fig. 4. Similar dynamics of accumu- 
lation of particular KC in CW H of Scendesmus o6bliquus. 
strain 633, as prcscntcd in Fig. 4a, was shown when 
medium IV of different composition was usal (Fig. 4b). 
This indicates the more general character of the described 
changes. The studies on the dynamics of the accumulation 
of CWcarotenoids support the idea that they may be 
involved in the synthesis of SP. 

The cffcc~ of SAN 9789, a strong inhibitor of caroteno- 
genesis [l3]. on the level of CWcarotcnoids and SP is 
shown in Table 5. The presented data confirm that CW- 
carotenoids are synthesized in darkness both in the 
control without inhibitor as well as in cultures containing 

SAN 9789. Cultures of Scenedesmus obliquus, stram 633 
containing the inhibitor show nearly eight times less KC 
in the CWM than does the control. At the same time the 
kvel of SP in CWM decreases by about 50 O/, This value is 
lower than expected if carotcnoids were assumed as the 
only SP-precurson. The dcscribal c&t of SAN 9789 
may suggest that SAN 9789 inhibits diraxly carotcno- 
genesis and indirectly the forming of SP. This seems to 
indicate that SP is not a homogcnous, but ratbtr a 
hctcrogcnous group of chcmkaIly dilfcrent substaaca. all 
of tkm being rcsistaot to acetolysir This may mean that 
SAN 9789 is ao effective inhibitor of the SP-fraction 
originating by involvement of, carotcnoids (KC). 
However, it is dilBcult to exclude the alternative that 
SAN 9789 bwcra the kvcl of other acztolyais resistant 

Tabk 5. Levels of carotcnods. sporoplkmns and cellulose-like polymers in allr walls of 3Oday-old cultures of Sctnedeanw 

06h[iquw. strain 633 treated with SAN 9789. 

Cell walls 

Ceil wall 

consIiIumIr 

_ _ .--.. --.-, - _. ---- 

Control +SAN 5 x IO”M 
- - ._--. --._ 

Ma~anal (a) From homogenate Maternal (b) From homogcna1e 

WJa 
phytoflucne in pgig of Cw dry wt 

- 
- 

Echinenonc 

Canthaxanthin 

ASISEIK + utaxanthin 

2.3~Didchydrofritrhicllaxanthin 

Fntschicliaxanthin 

LuIein 

Total KC in na~ivc extracts pg./g of CW dry wt 

s; content of sporoplkninr in CW dry WI 

- 768 
- - 33 

trace - 

41.78 ( 7;) 33.36 ( ‘,I 
15.09 10.23 

21.00 23.61 

1657 20.00 

5.56 I280 

149.6 

37 23 

20.16 

112.1 19.2 

13.80 + 0.04 

v0 content of cellulose-like polymer in CW dry wi 03.07 

io.19 48M*O.l9 

St 72 (“;) 

10.00 

18.91 

IO.05 

9.32 

t 8.64 + 0.23 18.32_+O.I5 

I.89 f 0.23 43.90 -+ 0.79 

47.75 (“‘) 0 
4.w 

I2.18 

1R44 

16.67 

I I.5 

*Culture conditions: darkness. medium IV. 
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polymers which are constituents of the trilaminar struc- 
ture of the CW. DifTerences in IR spectra of SP samplts of 
various origin can serve as an argument supporting such a 
point of view [I. 2, 83. 

It is very probabk that carotcnoids which accumulate 
in CW represent an excess of mctabolitcs at these slowest 
stages of the biosynthetic pathway. The decrease of 
carotcnoid concentration in CWM of chbrococcakan 
algae with increasing concentration of SAN 9789 [23 
supports this idea. The CWM obtained from cultures of 
Scenedesmus obliquus. strain 633 grown in the presena of 
SAN 9789 are colourkss. This is in contrast with the 
pinkish colour of CWM of the control. 

It is interesting that simultaneously with the lowering of 
thccarotcnoid concentration an increase of UV absorbing 
compounds in CWM was observed. The HPLC of 
colourkss polycncs obtained from CWM of SC. ObliqvuJ. 
strain 633 treated with SAN 9789 showed three main 
peaks when recorded at i.z4Jom in n-hcxane containing 

0.1% diisopropyl ether. The spectrum of peak 1 showed 
absorption maxima at 257.273.284 and 295 run; peak 2 at 
239,260,271.283, sh 295.317 and 332 nm and peak 3 at 
234,260.275.285.3&, 321.34Oand 357 nm. Although the 
R, value and absorption maxima of peak 1 corresponded 
with phytome [ 141. theabsorption maxima of peak 2 with 
cis-phytocnc and 3 with ci.s-phytolluenc it is not possibk 
solely on this basis to identify the substances present in 
these peaks. 

The oaa~rrence of KC with SP in CW of alI investigated 
strains belonging to the Chlorocoaaks is intriguing and 
may indicate a biogenetic connection between both 
groups of substances. The nearly similar carotenoid 
pattern of CW of all chlor ococcakan algae forming SP 
raises the question of the scqucm~ in KC biosynthesis and 
transformation. Carotenoids found as CWcomponents 
of chloroccccakan algae forming SP are presented in 
Fig. 5. If all CWcarotcnoids are constituents of one 
metabolic pathway it seems probabk that its rok consists 

FIB. 5. Grotcnoids feud OSCCII vlll UJ~XXEUIJ of grccndgsc ~~~oroaxxa~es) formmgrporopolhnr: I. lutan 

(lb L friuchiclluottuo (tk 3.2.3didchydrofricrhkllaxaothin (3h 4a. (3SJ’S~umaorhin; 4b. semiasuccoc; 
4~. astxenc (oxidation products of 48); 5. cm~haxanthm; 6. achinmone. 
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Fig. 6. Presumed transformation steps of t-ring for CW arotenoids of green a@ (Cblorococaks) forming SP. 

of the transformation of the c-ring of zcarolenoids into 
the /?-ring of tbc /?erotenoids (Fig. 6). Echi~enoo~ is 
present only in CWH and absent in CWM but in tbc latter 
tht synthesis of SP has been compktcd. It has been 
established that cchinenonc 4-kcto+carotcne can, in 
cootrast to other 4,4’dikcto+arotcnoids of algal Cw, 
polymerize in oirro lo yield SP. It is an 0p0 questi if 
cchincnor~ can serve ako in vi00 (in green algae) as 
immediate precursor of SP. 

The following alternative explanations of Ihe rok of 
KC in CW can be presented. (a) KC may be ao immediate 
or intermaliatc precursor of SP; (b) KC may be involved 
not as precursors but only as co-factors in SP-biogenesis 
allowing the polymerization of substances of another kind 
than tetratcrpcnoids; (c) the co-occu rrence of KC and SP 
in all algae so far investigated has no especial significance. 
However, the latter point would be difficult to explain on 
the basis of data presented in this paper. 

EXPERIMENTAL 

Bdogicalmfltd ad adyses o/cmortnoids. AU atrains listed 
in Tabk2 ud in tbesc cxpcrimcnts were ax&c. Cukurc 
conditions. methods of isoktioo of all walls from tbc medium 
(CWM) and from the homopapte of r~~hxnically diuuplbd 
alb (CWH). exuoccioa of all wall-@pa. TLC and HPLC 
sepuaIions and carimation of arotencids were 1bc smc u 

prcvimdy dacnbal [2 IS]. 
Expcrinunrs wuh inhibiror oj ccrrorcm. SAN 9789 

(‘Nonfluraxoo’ a product of tidoz_ BaseI) a II& as a” 
inhibitor of carol aqcncsia culIurcs of !hKd- otdiquus. 
sttio 633 were growo io the dark in the pracncc of5x IO-*M 
SAN 9789 in IO 1 medium IV. prcviouxly d&bed [2]. Cultures 
containin SAN 9789 were aerated and stlnrd by air. Cell walls 
of both kind were obtamrd ax earher described [IS]. 

Assay o(sporopollenuu. Wa&ai BmounIs ol the dry cell walls 
(5@ loo0 mp) were s wzcssivcly ex~rrtal with 10% 4. KOH 
sol” (5 hr at loo”). 5 “/;, cthanolic KOH (3 hr. 75% Hz0 (10 min. 
loo” and thoroughly washed with hot water to pH 7.0), then with 
EtOH and Et,O. The residue of all walls wax suxpendcd in 85 % 
orthopbosphoti acd PI 28’ for IO days (tiolyw) [ 161, then 
colkctcd. washed wtth hot waIcr to pH 7.0. then with EtOH and 
Et,O. The raldua (sporopolkninr) were dried for 24 hr II 105” 
and tbcn show to IR spectra dacmtinaIton in IXXIKI over PaO,. 

IR specrra. CWM (26 m8) of Chbrelb juxa. stram 211-8~. 
from 1Odayokl culture on maiim 1, afia exvaction with 
MelCO(F18. IA),26 m8xporopolkninsfromCWMoftbcxamc 

strain (Fig I B) and 20 mg of sporopolknins irolatcd from CWH 
of Sccnafesmus 06liquw. stem 633 (Fig 1C) were incorponled 
of 6OOmg of KBr. A Fourier ~ranxform spoctrophotomeIcr. 
Di#ab -14~. wax used for spectra rccordinp. 

Chroauz~raphy 01 coburlcss polyenes oj C WM lrcatai with 

SAN 9789. HPLC 0cprrIicn-1 of coburkxa polycncs from CWM 
Ireared with SAN 9789 wax performed on Lichrosorb SI do 5 ~cm 
ooloumn (5Ocm x 3.1 mm). Elumt: n-bcuDt0.1 % (iutPr)aO. 

Acknov&dgrmmreTbc author is moxt grateful IO M.Sc. K. 
Schicdt, Dr. G. En8krt. Dr. H. Mayer. Dr. K. No&. Dr. M. 
Va&i (HoNnuna-La Rocbc. Bucl) for bclp with t& structure 
cluc~datino of some CW arorcnoidr The aulhor thnks Dr. 
E&T F.. Slndor Base1 for a 8cncrow supply of rbc SAN 9789 
sample. 
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