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Abstract-Nineteen strains of Chlorella saccharophila, C. ellipsoidea, C. vulgaris, C. sorokiniana, C. kessleri, C. fusca 
and C. pyrenoidosa were classified by means of cell-wall sugar composition, stainability with IEuthenium Red and 
optical anisotropy of the cell walls. The strains tested are divisible into two distinctly different groups by the presence of 
either giucose and smaller amount of mannose or glucosamine in the rigid wall. C. saccharophila, C. ellipsoidea, C.jiusca 
and C. pyrenoidosa belong to the group with glucose and mannose, whereas C. vulgaris, C. sorokiniana and C. kessleri 
belong to that with glucosamine. 

INTRODUCTION 

The cell wall components of Chlorella reported by many 
authors [l-S] are quite different. Takeda [S] reported 
that cell wall properties such as sugar composition, 
stainability with Ruthenium Red and optical anisotropy 
are species specific, and thus the eight Chlorella strains 
examined fell into two distinct groups based on the 
presence/absence of glucosamine in the rigid wall, and 
further, each group could be classified into sub-groups by 
the sugar compositions of the hemicelluloses. 

In this study, the cell walls of 19 Chlorella strains were 
examined by the same method as in the previous study, 
and these and the previously studied Chlorellae were 
assigned to species. 

RESULTS AND DISCUSSION 

The results (Table 1) for the stainability of Chlorella cell 
walls with Ruthenium Red are in agreement with those of 
Soeder [9]. 

Anisotropic characters were present in a number of the 
isolated cell walls, but in strains 21 l/la, 20 and 3.80 it was 
below discrimination. In the rigid wall, the residue re- 
mained insoluble after treatment with 0.4 M NaOH at 
30” for 4 hr, anisotropy was observed in strains 21 l-8b, 
C-104, C-28 and 211-8~. 

Cell wall components were analysed after stepwise 
hydrolyses with 0.5 M H,S04, 72-4% H,SO, and 6 M 
HCl. The sugars from the hemiceilulose were present in’ 
the 0.5 M H,SO, hydrolysate, and those from the rigid 
wall were found either in the 724% H,SO* hydrolysate 
or in the 6 M HCI hydrolysate [8]. The 72-4% H,SO, 
hydrolysate contained the rigid wall sugars in 12 strains. 
In each case the sugars found were glucose and smaller 
amounts of mannose. In the remaining strains the 6 M 
HCl hydrolysate contained glucosamine (Table 1). This 
result reinforces the results of the previous report [8]. 

The hemicellulose sugar compositions of 19 strains are 
shown in Fig. 1. The results for 211-8b and -8c are in 
agreement with those of Loos and Meindl [S] and 

Blumreisinger et al. [6]. Strains 21 l/la and 20 gave the 
same result, and their cell walls are the same as those of C. 
saccharophila SAG 211-la [6, 83 and C. ellipsoidea IAM 
C-87 [7]. The strains 211/lc, 247, 211-9a, 27 and 211-9b 
have the same hemicellulose sugar compositions. These 
compositions are also consistent with those of 21 l-lb, -1c 
and -Id [S]. The strains 21 l-l lf, 21 l-81, 211/9a and 2.80 
are similar to each other in hemicellulose sugar composit- 
ion. The results for 21 l-l If and -81 are in agreement with 
those of Blumreisinger et al. [6]. Strain 21 l-l lh is charac- 
terized by the presence of a large amount of an 
unknown sugar. 

The results obtained in this study and those obtained in 
a previous study are summarized in Fig. 2. The Chlorella 
strains can be divided into two groups on the basis of 
their rigid wall components, and then classified into 
subgroups by the sugar composition of their hemicellu- 
lose. The first group which has glucose and mannose in 
the rigid wall includes C. saccharophila, C. ellipsoidea and 
C.fusca. The compositions of the cell walls in the strains 
211/lc, 247, 211-9a, 27 and 21 l-9b are the same along 
with those in the strains 21 l-lb, -1c and -Id [S]. The four 
strains, 211-lb, 211/lb, 246 and C-102 are recorded to be 
the same [lo], but their cell walls gave different results. 
Only two strains, 21 l/lb and 246 have the same cell wall 
composition, but they are separated from this group by 
the presence ofglucosamine in their rigid wall [S], and the 
strain C-102 is different from the strain 211-lb in its 
hemicellulose sugar composition [7]. The strains 211/la 
and 20 are the same in the characters of cell wall along 
with the strain 211-la [S] and C-87 [7], confirming 
Starr’s view [lo, 121. Strain 3.80 is similar to the above 
four in cell wall chemical composition, but it is different 
morphologically. Among the strains of C. saccharophila, 
Kessler [13] separated strains 3.80 and 21 l-la from 211- 
lb, -lc, -Id, -9a and -9b on the basis of growth on 
mannitol and cadmium sensitivity, and classified them 
into two sub-species, C. saccharophila var. ellipsoidea and 
C. saccharophila var. saccharophila, respectively, follow- 
ing the nomenclature of Fott and NovBkovb [14]. The 
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