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Effect of nutrients on components and polysaccharide content of Microcystis cells
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Abstract; A laboratory experiment was conducted to study the influence of nutrients ( nitrogen and phosphorus) on the component
of Microcystis cells ( polysaccharide, protein, and RNA). These biochemical parameters were analyzed during the logarithmic
phase. Results showed that the concentrations of N and P had limited effect on the content of RNA, which was relatively constant
in each cell (about 2.0 pg/cell). However, the cellular contents of protein and polysaccharide were significantly affected by the N
concentrations. The protein content was notably increased with the increase of N concentration, and the total polysaccharide content
remarkably decreased on the contrary. The influence of P concentration on the total polysaccharide content was similar to that of N
concentration, however, it showed little effects on protein content (nearly 4.6 pg/cell). The increase of N concentration could al-
so promote intracellular polysaccharide (IPS) transform to extracellular polysaccharide (EPS), and the soluble part of EPS in-
creased. Besides, the RNA and protein were rapidly synthesized when cells were in high growth rate, which caused the polysaccha-
ride synthesis was too slow to produce enough extracellular polysaccharide for colony formation. Thus, it was difficult to form colo-
nies during the laboratory incubation.
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Fig. I Growth rate and algal cell density of different N(a) and P(b) groups
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Fig. 2 Changes in the contents of protein, RNA and TPS in cells of different N(a) and P(b) groups
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Fig. 3 Ratios of TPS to protein and RNA in cells of N(a) and P(b) groups

2.4 —HEESEHENEE

PN M5 AE 0. 38 ~ 0. 41 pg/cell Z [u], A2 fRARD s {H 2 N 4L g A 22 35 4 M 0. 46 pg/cell
R 22 0.35 pg/cell, FIE T 23.81% . N LAY [ 251 20055 L A 200 A0 R [ ) 38, L35 A 1 20 W ) 35
B P AR B R 2R TR (A AR BRI (151 4) .

3 g

MELIREE R N IR JEE T g R .4 it iy 25 2 s W R 39 22, A 3. 63 pg/cell 37255, 88 pg/cell, iX
5 Downing %% LK Veézie %51 A 75 N vk BE AR 008 0 2R 11 R A9 5 BB PR 45 3 2 0L, 0Bl L A £ /N B
M B S Pt R A S B R PR Pk B R PR RO 5 AT ) S 5

BAZR L RNA BB A X U AR , P AYSS INAESE RNA A RO A4, 17 N AR E AR X RNA i35 i



REEIEE . AR B ME R MRS B S AR YA 281
C_Jips bEPS [ sEPS
100 100
a
80+ 80+
éso- éﬁo_
= I b % % % E I
-Lﬂ20— é é /j ) Jﬂzo.

33 82 165 329 824 02 04

‘ 0.9 1.8 36
HFRHENIR FE/(mg/L) HFRHPIR EE(me/L)

P14 N 2H(a) F1 P 4L(b) 4l 3 AL SRR & i
Fig. 4 Contents of three patterns of polysaccharide in cells of N(a) and P(b) groups
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