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Abstract　A review on researches and developments of polysaccharide in Porphyridium is revealed.The sulphated polysac-
charide of Porphyridium sp.has impressive antiviral activity against the Herpes simplex viruses of types 1

and 2(HSV1 , 2)and Varicella zoster virus(VZV).The biological matter of this red microalga can be used

to prevent the development of colon cancer in rats.
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摘要　就近年来紫球藻生理活性物质中的硫酸酯多糖的研究进展作一综述.紫球藻多糖具有抗病毒 、抑制病毒

复制 , 对单疱疹病毒 1型和 2 型(HSV1 , 2)及水痘-带状疱疹病毒(VZV)有明显的抗性 , 并可抑制小鼠癌细胞的

发展.
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1　Porphyridium sp.

　　Porphyridium sp.is a unicellular , photoautotrophic ,
and red microalga that has attractedmuch attention because

of the economical and pharmaceutical importance of its

polysaccharides and essential fatty acids[ 14] .In addition ,
the unicellular nature and the simplicity with which it can

be cultured and manipulated have made it a useful experi-
mental organism for studying photosynthesis and abiotic

stress adaptations[ 5] .Porphyridium sp.is relatively stable

over a wide range of temperatures (20160℃), pH values

(210)and salinities[ 6] .Nevertheless , the photosynthetic

system is prone to be damaged during mass culture.Under
some conditions such as when the cells are exposed to con-
tinuous fluctuations in growth conditions such as tempera-
ture , light intensity , an increase in osmotics due to evapora-
tion may damage the photosynthetic system and impair

metabolic processes[ 7 , 8] .
　 　Porphyridium was first described in 1849 by

Naegeli , and named after its purple colour.Based on its

colour , Porphyridium is considered to belong to por-
phyridiaceae , Porphyridiales , Bangiophycidae , Rhodophy-
ta[ 5] .
　　Porphyridium occurs in a diverse spectrum of habi-

tats and has been isolated from marine ,brackish , fresh wa-
ter and soil as well as from the surface of moist in green

houses[ 5] .The origin of Porphyridium as a marine alga was

suggested by Pringsheim &Pringsheim due to its successful

growth in natural seawater
[ 9]
.

　　The cells are essentially non-walls , and extraplas-
malemmal material is lack of skeletal or microfibrillar com-
ponents[ 10] .Each cell has a single chloroplast , and the thy-
lakoid membranes are covered with phycobilisomes.
Carotenoids , viz., α-carotene , β-carotene , lutein and zeax-
anthin are also found in red algae as accessory photosyn-
thetic pigments.The cells are encapsulated within a gel-like
form of sulfated polysaccharide complex

[ 11]
.

2　Polysaccharides

　　Porphyridium sp.cells form capsules of sulphated

polysaccharides around them.These extracellular polysac-
charides have properties that may be applied in a variety of

important end uses[ 12] . The polysaccharide of

Porphyridium sp., which has a high apparent molecular

mass of about 57×106 Da[ 13] , is composed of about 10 dif-
ference sugars , among which xylose (38%), galactose
(24%), and glucose (22%)represent the main momosug-
ars , some minor sugars with protein , sulfate , and glucyronic

acid.The latter two confer a negative charge on the

polysaccharide[ 4] .Small amounts of methylated sugars (3-
O-methyl-Xyl ,3-O-and 4-O-methyl-Gal ,2-O-methyl-GlcA)
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have also been found
[ 14]

.The polysaccharide is anionic due

to the presence of glucurnic acid
[ 13 , 15 ,16]

(about 10%)and

sulfate half ester groups (about 7%), which are located

mainly at the 6-and 3-positions of the glucose and galactose

moieties[ 16] .Current study showed that the sulfate content

of these biopolymers was increased to 35%40% by means

of sulfation agents such as pyridine SO3 , DMF ·SO3 and

ClSO3H
[ 17] .

　　Ramus[ 10] found that the capsules were thin in the

logarithmic phase and became thicker in the stationary

phase.These polysaccharides are water soluble.Accordingly

to Ramus[ 10] , the rate of production of the polysaccharide is

higher than its rate of solubilization in the stationary phase.
Vonshak[ 5] noted that it was the same polysaccharide that

be bound to the cell wall and dissolved into the medium.
The excretion of the polysaccharide creates an extracellular

concentration gradient of polysaccharides with respect to the

cell surface.Ramus[ 18 , 19] found that the excretion of the

polysaccharides was light independent ,but depended on the

other environmental factors.For example , the production of

polysaccharide was found to increase under nitrogen starva-
tion.Either sulfate or nitrogen starvation enhance the pro-
duction and solubilization of polysacchride[ 20] , and its

chemical composition
[ 21]

.The source of sulfate ,under such
conditions , is from degradation of proteins such as phyco-
erythrin[ 20] .In addition , CO2 concentration affects the pro-
duction of cell wall polysaccharide , its composition and the

proportion of bound and dissolved polysaccharide in the

culture[ 22] .
　　Several functions have been suggested for the capsular

polysaccharides.They provide mechanical protection for the

cell.They form impenetrable barriers to gases and water

and protect the cells from desiccation.They may also create

a buffer layer around the cells to protect them from extreme

environmental conditions[ 4] .Furthermore , the polysaccha-
ride may also serve as an ion exchanger or an ion reser-
voir[ 23 ,24] .The polysaccharides adhere to cells into pseudo-

parenchymatous thalli , harhour vitamin and hormone pro-
ducing heterotrophic microbes , and discourage the attach-
ment of epiphytes

[ 5]
.The polysaccharides are highly viscous

and are resistant to biodegradation.The polysaccharides

have been already shown to exert biological activity.The
polysaccharide of Porphyridium sp.has been found to be a

good antioxidant[ 25] , and to exhibit antiviral activity against

Herpes simplex viruses (HSV 1 , 2)and Varicella zoster

virus[ 26] .The biological matter of this red microalga was

found to prevent the development of colon cancer in

rats[ 27] .
　　Another interesting aspect of the polysaccharides of

the red alga unicells is that they present biological proper-

ties with potential applications in medicine.Red microalgae

are considered as a source of pharmacologically valuable

polysaccharides
[ 28]

.These polysaccharides could be used as

hypocholesterolemic or antiviral agents
[ 29]

.Potential phar-
macological effects are expected in immune modulatory and

antithrombotic activities.Another application was described

as oral drug delivery matrix[ 3033] .
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