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Abstract-Cellulose has been characterized from isolated cell walls of the conchocehs phases of both Porphyra 
umbllrcal~s and P leucostwta Evidence for cellulose II (regenerated cellulose) m Schweitzer’s reagent extracts was 
provided by X-ray powder analysis and paper chromatography of partial hydrolyzates The presence of cellulose m the 
conchocehs phase of species of Porphyra provides evidence for the contmulty of cell wall composltlon wlthrn the 
Rhodophyta Adoption of a classlficatlon scheme incorporating consohdatron of all red algal orders under the single 
class Rhodophyceae IS proposed 

INTRODUCTION 

The red algal dlvlslon Rhodophyta typlcally has been 
taxonomlcally divided mto two classes, the 
Bangophyceae and Florldeophyceae [l] This separation 
was based pnmmly on morphological and reproductive 
charactenstlcs that are now SubJect to question [2] Cell 
wall composltlon was also thought to differ among the 
two classes with members of the Florldeophyceae having 
cellulose and those of the Banglophyceae lacking this 
polymer [3] Gretz et al [4], however, reported a 
celluloslc cell wall for the conchocehs phase of the 
banglophycean alga Bangta atropurpurea (= B fuscopur- 
purea), provldmg an exception to the previous generahz- 
atlon Mukal et al [5] subsequently reported the presence 
of cellulose m the conchocehs phase of Porphyra tenera 
We now describe the characterlzatlon of cellulose from 
the cell walls of the conchocehs phases of P umb~lzcal~s 
and P leucostrlcta and discuss the taxonomlc significance 
of this finding 

RESULTS AND DISCUSSION 

X-ray powder analysis of the cellulose fraction ex- 
tracted from isolated cell walls of the conchocehs phases 
of P umbrlxalls and P leucostrtcta yielded cellulose II 
(regenerated cellulose) diagrams (Table 1) The lattrce 
spacmgs agree with those previously reported for cellulose 
II [6] Partial hydrolysis of this fraction and PC analysis 
gave only spots correspondmg to glucose, celloblose and 
cellotrlose (Table 2) Plots of the negative loganthm of the 
chromatographlc moblhty relative to glucose as a func- 
tlon of the assumed degree of polymerrzatlon were linear, 
indicating a polymer homologous series m all cases [7] 
These analyses confirm the celluloslc nature of the cell 
walls of the conchocehs phase of P umbrltcalzs and 
P leucostricta 

Cellulosic cell walls have been reported, or mferred, for 
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Table 1 Lattice. plane spacings (nm) of cellulose II 
(regenerated cellulose) from Porphpa conchocehs 
phase cell walls compared with an Avlcel* standard 

and reported values 

P leucostrlcta 

0 735 
0443 
0407 
0312 
0 258 
0 221 

Reported 
P umbalxalrs Avice valuest 

0735 0 735 0 735 
0443 0443 0442 
0407 0407 0403 
0312 0312 0 314 
0 258 0 258 0 258 
0 221 0221 0221 

*Commercially avadable nucrocrystalbne cellulose 
tRef [6] 

a number of genera of the Flondeophyceae based on 
X-ray analysis, cytochemlcal staining and solublhty con- 
slderatlons [3, 81 The confirmation of cellulose m life 
cycle alternates of genera of bangophycean algae pro- 
vides evidence of the continuity m cell wall composltlon 
between the two classes of red algae 

Based on the lack of a bmchemlcal or morphological 
basis for contmued use of the class designations 
Banglophyceae and Florldeophyceae (or subclasses 
Bangophycldae and Florideophyadae), we support the 
systematic treatment of Taylor [9] and Lee [lo] m which 
all red algal orders were consolidated under the single 
class Rhodophyceae wlthout subclass designations 

EXPERIMENTAL 

Umalgal cultures of the conchocehs phases of Porphyra 
umb~hcalrs (L) J Ag and P leucostrlcta Thur were obtamed 
from the Culture Collection of Algae, Umverslty of Texas, 
Au&m, US A (LB 1517 and LB 1415, respectwely) Algae were 
fragmented and grown m stenle medmm described by Gretz et al 
[ 1 l] mamtamed at 15” on an 18/6 LD cycle (approx 2500 lx) for 
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Table 2 Chromatographlc moblhtles (Rod of hydrolysis products of cellulose 
isolated from Porphyra conchocehs phase walls compared with an Avlcel* standard 

Hydrolysis 
product solvent At 

RGIC 
solvent B$ 

U-glUCOSe 

Celloblose 
Cellotnose 

L@lcose 
Celloblose 
Cellotnose 

standard 
100 
041 
010 

standard 
100 
048 
0 10 

P leucostrlcta standard P leucostncta 
100 100 100 
047 050 050 
010 011 012 

P umbrbcalls standard P umbdacabs 
100 100 100 
047 050 050 
010 013 013 

l Commerc&y avadable nucrocrystalhne cellulose 
tn-BuOH-EtOH-Hz0 (13 8 4) 
$.n-PrOH-EtOAc-Hz0 (7 1 2) 

60 days followed by mcubatlon m the dark for 8 days Cell walls 
were obtained and a cellulose fraction isolated followmg the 
methods of Gretz et al [4] X-ray powder diagrams of re- 
generated cellulose were prepared and mterplanar spacings (d) 
were calculated from Bragg’s equation [4] Partial hydrolyzates 
(1 hr at 22” m fuming HCI) of cellulose were analyzed by PC as 
described by Bertke and Aronson [12] 
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