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We have p rev ious ly  shown that Rhodotorula spec ies  produce in t race l lu la r ly  l inea r  or  weakly-branched  
mannans with an a l te rna t ion  o f / 3 - 1 - - 3  and 13-1--4-  bound mannopyranose  units [1]. 

The soluble ( s t ruc tura l -metabol ic )  po lysaccha r ides  of the cell  walls of these yeas t  o rgan i sms  are  
fa i r ly  complex in composi t ion,  and can be f rac t ionated only with difficulty [2]. The p re sen t  p a p e r  gives the 
r e su l t s  of a study of the s t ruc tu re  of one of the f rac t ions  of the s t ruc tu ra l -me tabo l i c  po lysacchar ides  of the 
cel l  walls  of Rhodotorula  spec ies  - g lucomannans .  

After  tes t ing dif ferent  va r ian t s  of the f rac t ionat ion of po lysacchar ide  p repa ra t ions  obtained by t r e a t -  
ing the yeas t  cel ls  with dilute solutions of hydrochlor ic  acid by means  of Fehl ing 's  reagent ,  we isolated a 
f rac t ion  readi ly  soluble in wa te r  and amounting to 14-30% of the weight of the initial m a t e r i a l s  which was 
c h a r a c t e r i z e d  by a fa i r ly  constant  composi t ion  (68-74% of mannose  and 24-32% of glucose).  

In the major i ty  of cases ,  the fo rma t ion  of a copper  complex took place  not immedia te ly  but only 1-2 h 
a f t e r  the addition of Fehl ing 's  reagent  to an aqueous solution of the po lysacchar ide .  

At tempts  to e l iminate  the glucose component  by repeated  t r e a t m e n t  with Fehl ing ' s  reagent  and by 
f rac t iona t ionwi th  dodecarbonium chloride under  the conditions of the separa t ion  of mannans and glucans 
were  unsuccessfu l .  

On p a p e r  during elect  rophores i s  in bora te  buffer ,  pH 9.3, expe r imen ta l  s amples  gave one band; on gel ch ro -  
matography on Sephadex G-200 they gave one peak with V e =36 ml at V0=9.12 ml.  Chromatographic  analy-  
s is  of the f rac t ions  of the peaks  showed the p r e s e n c e  of mannose and glucose in the same  amounts as in the 
s a m p l e s  subjected to gel chromatography .  The c h a r a c t e r i s t i c s  of the glucomannans a re  given in Table 1. 

Thus, the f rac t ions  isolated consis ted  of glucomannans of s i m i l a r  composi t ion (ratio of glucose to 
mannose  averag ing  1 : 2.5). Table 2 gives the resu l t s  of the i r  per iodate  oxidation with subsequent t e t r ahy-  
drobora te  reduction.  

The r e su l t s  of a chromatograph ic  study of hydrolyzates  of the methylated glucomannans of Rh. l ac tosa  
and Rh. pa l l i da  ( sys t em 1, "Leningrad medium" paper ,  spots revealed  with p -an is ide  hydrochloride)  showed 
the p r e sence  of a spot with Rg = 1 at the level  of t e t ramethyl  der iva t ives ,  a very  intense spot with Rg = 0.82- 
0.83 at the level  of t r imethyl  der iva t ives ,  and a spot with Rg = 0.59-0.61 at the level  of dimethyl der iva t ives .  

TABLE 1 

Glucomannan 
from 

Rh. glutlnls 
Rh. rubra 
Rh. lactosa 
Rh. palllda 
Rh. marina 
Rh. mlnuta var. mlnuta 
Rh. mlnula vat. texensls 

[~1+2o deg 
(0,25 %. H ..,O ) 

--83 
--79 
--70 
--76 
--75 
- -  83 
- -  7 0  

Reducing 
substances 
after hy- 
drolysis,~o 

9 4 , 0  

98,0 
98,0 
99,0 
97,0 
96,0 
97,0 

mannose 

68,0 
74,0 
70,0 
69,0 
70,0 
68.0 
68,0 

Amount, 7~" 
f organic total 

glucose [ p~os- aitro~ 
/ pnorous gen,-/o 

24,0 0,05 0,30 
26,0 0,00 0,00 
29,0 0,00 0,00 
29,0 O, 10 0,00 
28,0 0,00 0~00 
27,0 0,00 0,00 
32,0 0,00 0,00 
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TABLE 2 

G lucomannan 
from 

Rh. glutinis 
Rh. rubra 
Rh. lactosa 
Rh. palllda 

Periodam oxidation 
I nonmdueing 1--4 

terminal and/or I-* 3 
HCOOH NadO, lgroups or 11-2 bonds 

11--,6 bonds i bonds 
mole/mole of I 
hexose residue 

0,18 
0,21 
0,18 
0,18 

0.73 
0.81 
0.74 
0.70 

18 
21 
18 
18 

37 
39 
38 
34 

45 
40 
44 
48 

Producu of 
tetrahydro- 
borate 
reduction 

Mannose, 
erythritol, 

~ lycerol, 
lucose 
Ozaces) 

TABLE 3 

Methyl glycoside 

Methyl 2,3,4,6-tetxa-O-methyl-/~-D-glucoside 
Methyl 2,3,4,6-tetxa -O -methyl -a-D -glucoside 
Methyl 2,4~6-1xi-O-rnethyl-~-D-glucoside 

eth~'l 2.4,6 -lzi-o-memyl -tJ-mannosioe 
Methyl 2.3.6-rxi-O -methyl-D-mannoside 
Methyl di-O-methylmannoside 

6,rot. of methanolyzate, % 

from 
Rh. lactosa 

2,0 
12,3 

t ,0 
37,8 
35,7 
11,3 

from 
Rh. palllda 

1.7 
12.1 
5.5 

39.4 
33.2 
8.0 

When the fract ion of the tr imethyl derivatives was separated in sys tem 2, two spots were found: an 
upper spot not giving a charac te r i s t i c  colorat ion with dimethylaniline and acquiring a reddish-brown tinge 
on subsequent t rea tment  with p-anisidine hydrochloride,  corresponding to a standard sample of 2 ,4 ,6- t r i -  
O--methyl-D-mannose, and a lower spot giving a colorat ion with dimethyl aniline and acquiring a brown 
color  after  additional staining with p-aniside hydrochloride and corresponding to a standard sample of 2,3,6- 
t r i -O-me thy l -D-mannose .  No other derivatives were revealed in the composit ion of the t r imethylmannose 

f ract ion [1]. 

The spot of the dimethyl derivative was homogeneous, was not stained by dimethylaniline, and on de- 
methylation (48% HBr, 30 rain) it gave mannose.  

The resul ts  of an investigation of the methanolyzates of methylated samples f rom Rh. lactosa and 
Rh. pallida by gas-l iquid chromatography are given in Table 3. 

Thus, it may be concluded (Tables 1-3) that one of the polysacchar ides  of the cell wall of the Rhodoto- 
rula species is a soluble glucomannan consist ing of a branches/~ polymer .  Its main chain is apparently a 
mannan s imi la r  to the ext racel lu lar  mannans formed by the same species [1]. The side chains branch off 
f rom the mannose units in the C 2 or  C 6 position, and many of them are possibly terminated by glucose units. 
A more  detailed analysis  of the side chains in the po lymer  will form the subject of a fur ther  investigation. 

In a study of the IR spec t ra  of the glucomannans, the same absorption bands were found as in the spec-  

t r a  of the ext race l lu lar  mannans. 

E X P E R I M E N T A L  

The experiments were performed withRh.glutinis 309, Rh. rubra BKM U341, Rh.lactosa__ 3-018, Rh.,__ 
pallida No. 0715, Rh. marina No. 0928, Rh. minuta var. minuta BKM U 338, and Rh. minuta var.texenls No. 

0932. 

The polysaceharide preparations were obtained from the cells of dry defatted yeast by treatmentwlth 
0.05-0.1 N HCI for 30 rain in an autoclave at 0.5 atm [3]. The glucomannan fraction was isolated from the 
polysaccharide preparations by three treatments with Fehling's reagent [4] and was analyzed by methods de- 

scribed previously [5, 6]. 

Chromatography was performed on papers of types 'FN-I" and "Leningradskaya srednaya" ["Lenin- 
grad medium"] in the following solvent systems: 1) butanol-ethanol-water-ammonia (40 : 10 : 49 : 1), and 
2) methyl ethyl ketone saturated with water. The spots on the chromatograms were revealed with aniline 
hydrogen phthalate, an ammoniacal solution of silver nitrate, p-anisidine hydrochloride, and dimethylani- 

line. 
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The homogenei ty  of the f rac t ions  was checked by pape r  e l ec t ropho re s i s  in a bora te  buffer ,  by gel ch ro -  
matography  on Sephadex G-200 [1], and by separa t ing  the glucomannan with dodecarbonium chloride under  
conditions specif ic  for  the sepa ra t ion  of a mannan f rom a glucan [7]. 

The per ioda te  oxidation of the samples  with subsequent  t e t rahydrobora te  reduction was p e r f o r m e d  
under  conditions s i m i l a r  to those in the invest igat ion of the ex t r ace l l u l a r  mannans  of Rhodotorula  [7]. 

The glucomannans  were  methylated by Haworth ' s  method (five t imes) [8] and then by the method of 
Fa lconer  and Adams (twice) [9]. The products  obtained did not show the p r e sence  of OH groups  in the IR 
s p e c t r u m .  The products  of methyla t ion were  subjected to hydrolys is  and methanolys is  [1], and they were  
a lso  studied by p a p e r  and gas- l iquid  ch romatography  ("Pye Argon Chromatograph" ,  3°/0 of neopentyl glycol 
adipate on C h r o m o s o r b  W, 60-80 mesh,  150 x 0.4 cm,  150°C, V =30 ml /min ,  ionization detector) .  

C ONC LU S I O N S  

1. One of the po lysaccha r ides  of the cell  walls of the spec ies  of Rhodotorula studied in a s t ruc tu ra l -  
metabol ic  (soluble) g lucomannan with a glucose : mannose ra t io  averaging  1 : 2.5. 

2. The glucomannans  of Rhodotorula  spec ies  consis t  of branched fl po lymer s ,  the main  chain of which 
is a mannan consis t ing of 1 - -  3- and 1 - -4 -bound  mannopyranose  units and is s i m i l a r  in s t ruc tu re  to the 
e x t r a c e l l u l a r  mannans  fo rmed  by the s ame  spec ies .  

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
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