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Identification of algicidal bacterium R1 and its influence on the
metabolism of scenedesmus in a co-culture

LU Hong-Sheng* LIU Wen-Jun ZHANG Yao WANG Jian-Yan
ZHANG Qing-Ying YU Meng-Meng

(College of Chemical and Environmental Engineering, Shandong University of Science and Technology,
Qingdao, Shandong 266590, China)

Abstract: [Objective] Objectives of this study were to isolate and identify algicidal bacteria and
scenedesmus, then analyze the inhibition mechanism on scenedesmus by algicidal bacteria. [Methods]
Streak culture and physio-chemical properties were used to purify and identify algicidal bacteria
respectively. The methods in “Microscopy and Chinese common freshwater planktonic algae” were
used to isolate and characterize scenedesmus. The items including chlorophyll a, DO, scenedesmus
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cells, alga protein expression, special matter of algal inhibition were analyzed to clarify the influences
of algicidal bacteria on scenedesmus. [Results] Four algicidal bacteria (R1—R4) were isolated and
identified their genus of Bacillus sp. based on their physi-chemical properties. Algicidal bacteria R1
was proved for its most inhibition effects on scenedesmus. The inhibition of chlorophyll a was 65%;
DO was 6.5 mg/L, far below to 10.4 mg/L obtained by the sole-culture of scenedesmus; The
alga protein was only 0.192 6 mg/L and also far below to 0.845 7 mg/L of the normal alga protein
expression without the inhibition of algicidal bacteria R1. FTIR results showed algicidal bacteria R1
could influence scenedesmus cell structure. The obvious inhibition of algicidal bacteria R1 on
scenedesmus was also proved through phase contrast microscope during their co-culture process.
[Conclusion] The inhibition mechanism of algicidal bacteria on scenedesmus including scenedesmus
cell structure changes, scenedesmus protein and scenedesmus photosynthesis so on have been analyzed.

Keywords: Algicidal bacteria, Scenedesmus, Chlorophyll a, Scenedesmus protein, Dissolved oxygen (DO)
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Table 1 Physiological and biochemical properties of
algicidal bacteria

Items R1 R2 R3 R4
Shape Longrod Longrod Longrod Longrod
Gram staining - - = =
reduetion : 3 5 :
ggrl.llct:fion * * * *
Catalase = = 4+ +
Oxidase A i ¥ 4
Arginine - - - -
Ornithine = AR = +
Lysine + - - -
Urea + 3 4 4
Sucrose + i +* 4
Maltose + - - +
Glucose + i +* 4
Xylose - - - -
Peptone + + - -

Note: +: Positive; —: Negative.

22 EREEXHERME AN E

BERBER MDA LS, AR
R2ALIEN, a2l 4 BRI E ROt
EAEHERRAT —E e, b sem R1 XS
W R RO e W o J34h, B LR BRI
4 BRIFBEE N SRS SR, Higk 4 AR, K
BTG AN [ R JEE 4728 1 T 070 9 7 114 B

F2 RERMMELSIERERIHINER

Table 2 The inhibition on oxygen production from algae photosynthesis by algicidal bacteria

fi ] RN Bl RI+# R+ R3+ R4+
Time (d) Rinsing  Solution of algae R1+Solution of algae R2+Solution of algae R3+Solution of algae  R4+Solution of algae

1 8.3 10.3 9.9 10.8 11.1 10.4
2 8.4 11.7 9.4 10.1 10.7 9.6
3 8.4 12.7 7.4 8.5 7.3 9.1
4 8.6 13.1 7.1 8.2 7.1 8.7
5 8.4 12.1 6.6 7.1 6.7 7.3
6 8.5 10.4 6.5 6.8 6.7 7.4
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Figure 1
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Figure 2 The growth curve of algicidal bacteria R1
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Figure 3 The inhibition of algicidal bacteria on the growth
of algae
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Figure 4 The growth of algae under different culture
conditions

T A WHEIESE Sd; B: BB S d

Note: A: The coculture of algae with algicidal bacteria for 5 days;
B: Singleculture of algae for 5 days.
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Figure 5 Phase contrast microscope observation for algae under different culture conditions
TE: A SRS 3d; B: MEEEELER S d; C WAMETE 7d
Note: A: The 3 days coculture of algicidal bacteria with algae after; B: The 5 days coculture of algicidal bacteria with algae; C: The 7 days

culture of algae alone.
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Figure 6 Infra-red spectrogram of algae under different
culture conditions
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Note: A: Algae cultured alone; B: The coculture of algae with
algicidal bacteria.
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Table 3 The inhibition of protein production from algae by algicidal bacteria (g/L)

Alage cultured Only

Protein concentration 0.845 7

0.192 6

0.200 1 0.194 5 0.556 1
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Figure 7 Algae-lysing substance determination with HPLC
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Note: A: Algicidal bacteria cocultured with algae; B: Algae cultured alone.
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