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The Toxic Effects of the Extracellular Active Components
from One Algae-lysing Bacteria on Chlorella Pyrenoidosa

ZHANG Chun-Min PAN Wei-Bin® CHEN Yan-Zhi

(Coallege of Environmental Science and Engineering, South China University of Technology, Guangzhou, Guangdong 510006, China)

Abstract: Toxic effects of L7 lyophilized powder of extracellular active components (L7-LPEAC), extracted
from the Algae-lysing bacteria L7, on Chlorella pyrenoidosa were studied according to the changes of effec-
tive photosynthesis rate (EPR), the protein content, the chlorophyll a content and the MDA content of algae.
The results showed that the growth of alga was promoted at low concentrations of L7-LPEAC (0.80 g/L,
1.25 g/L). The 96 h-ECsy and 120 h-ECs, upon Chlorella pyrenoidosa are 5.75 g/L and 2.55 g/L, respec-
tively. The chlorophyll a content increased firstly and then decreased at high concentrations of L7-LPEAC
(=2 g/L), so did the protein content. Compared with the control group, there is a significant statistics dift-
erence (P<0.05) in the treatment groups (2.00 g/L, 3.13 g/L, 4.90 g/L), while extreme significant statistics
difference (P<0.01) in the other treatment groups (7.67 g/L, 12.00 g/L) after 72 h. The inhibition rates of
chlorophyll a content of Chlorella pyrenoidosa in all treatment groups reached over 60% after 120 h. For the
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remediation of eutrophic nature water body, it can not only kill the algae which caused the water eutrophica-

tion, but also maintain the balance of the aquatic ecosystem well by adding some proper concentrations of
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L7-LPEAC.
nents
b [1] b
[2-5]
[6,7]
L7
(L7 lyophilized powder of extracellular active
components, L7-LPEAC)
, L7
1 AR
1.1 ##l
111 #HikEsh: (Chlorella pyrenoi-
dosa),
112 AEREE:
, L7, (Baci-
Ilus cereus), PCR 154 bp,
GenBank DQ459876(Strain L7)
4°C [5]
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[3.4]
12 7%
121 EMIEFR: SE
, (24=%1)°C, 2 500 Lx~3 000 Lx,
12h 12 h, , 5,
10 min 96 h 1, 3 s

=1 SEiEx#E
Tablel SE Medium

NaNO; 0.25¢ Soil extract 40 mL
K,HPO,:3H,0 0.075 g FeCl;-6H,O 0.005 g
MgS047H,0 0.075 g Fe-EDTA 1 mL

CaCl,'2H,0 0.025 g AS solution * 1 mL

KH,PO, 0.175 g Distilled water 958 mL
NaCl 0.025 g

Note: *: Composition of the A5 solution (Add to 100 mL of distill-
ed water): H;BO; 286 mg, MnCl,*4H,0 181 mg, ZnSO,-7H,0
22 mg, CuS0O45H,0 7.9 mg.

1.2.2 L7 BESNEMEYRET#(L7-LPEAC) B #I &
L7

B B

2.23%10" CFU/mL
[8]

>

L7-LPEAC
123 XWRE:
2 :1)  L7-LPEAC SE
, 7 (0.80 g/L,
1.25 g/L, 2.00 g/L, 3.13 g/L, 4.90 g/L, 7.67 g/L,
12.00 g/L) 7 1
(250 mL L7-LPEAC
250 mL ), 24 h
a
4.0x10°/L 2) 1) =200g/L 5
; 1),
24 h EPR MDA
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1.2.4 XEERMEEPR)IE:

10 mL, 3000 r/min, 5 min, s
15 min~30 min,
(PAM2100), 20°C,
3 min, ,
) , EPR
¥l L7-LPEAC
, EPR ,
[9-12] , 96 h 120 h
ECs
125 MHFRZRaZ2BINE:
[8]
126 EHREEMNE: 25 mL,
4000 r/min, 20 min, R 3 mL
0.05 mol/L pH 7.8
3 min, 5 mL, ,
[13]
127 MDAZENZE: )
(TBA) MDA 4

1.3 HEHBERZEITS O

7 1 , 3
(X+s) , SPSS12.0
t

2 R
21 L7-LPEAC MEBEZ/MKEXSIERYE
(EPR)HI 2 a

L7-LPEAC 9%6h 120h

(EPR)
2 3 ,
L7-LPEAC , EPR
, EPR , -
L7-LPEAC 96h 120h ECs
575g/L  2.55g/L

22 L7-LPEAC MEBHZ/NKEMHZEZ a S
220
L7-LPEAC 120h |
a
1 L7-LPEAC

0.80g/L 1.25¢g/L

> >

&2 403 96 h EHZ/IIKEN S IERAMEREPR)MF X

Table2 Inhibition of the effective photosynthesis rate (EPR) of Chlorella pyrenoidosa after 96 h incubation

EPR
Concentration (g/L) EPR’ Inhibition of EPR" (%) n
0.00 0.243 + 0.004 (1.65%) 0.00 + 0.00 3
2.00 0.206 + 0.011 (5.20%) 15.35 £4.53 (29.52%) 3
3.13 0.183 £ 0.005 (2.47%) 24.83 £ 1.55 (6.26%) 3
4.90 0.151 + 0.004 (2.68%) 37.99 +1.59 (4.18%) 3
7.67 0.066 + 0.003 (4.65%) 72.98 +1.02 (1.39%) 3
12.00 0.024 + 0.006 (23.27%) 90.24 + 2.43 (2.39%) 3

Note: " x£s (CV%) of a typical experiment.

&3 A 120 h EEANKEAESIERMREPR)IIH =R

Table3 Inhibition of the effective photosynthesis rate (EPR) of Chlorella pyrenoidosa after 120 h incubation

EPR
Concentration (g/L) EPR’ Inhibition of EPR" (%) "
0.00 0.256 + 0.007 (2.66%) 0.00 + 0.00 3
2.00 0.192 + 0.006 (2.96%) 24.89 £ 4.16 (16.73%) 3
3.13 0.079 + 0.003 (3.85%) 69.04 + 1.15 (1.67%) 3
4.90 0.027 + 0.005 (16.91%) 89.61 = 1.57 (1.76%) 3
7.67 0.000 100.00 £ 0.00 3
12.00 0.000 100.00 + 0.00 3

Note: " x£s (CV%) of a typical experiment.
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Relative inhibition rates (%)
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1 JAZNIKEMZER a L2 120 h BYHE XTI H) R
Fig. 1 The relative inhibition rates of the chlorophyll a
content of Chlorella pyrenoidosa after 120 h incubation

Note: 1: 0.80 g/L; 2: 1.25 g/L; 3: 2.00 g/L; 4: 3.13 g/L; 5: 4.90 g/L;
6:7.67 g/L; 7: 12.00 g/L.

L7-LPEAC ; L7-LPEAC
=200g/L 5 ,
s a 60% s
12.00 g/L 94.93%
L7-LPEAC =2.00 g/L 5
. a
48 h, a ,
(n=3, P<0.01) )
L7-LPEAC 2.00 g/L 3
, o 72 h
3.13g/L 490g/L 7.67g/L  12.00 g/L 4
a ) 48 h a
(n=3, P<0.01)
16 ——0.00 g/L.
i —0—2.00 g/L
141 —a—313g/L
i —2—4.90 g/L
12+ —=—7.67g/L
1 —0—12.00 g/L
O 1.0k
3 |
Z 08}
= I
04}
02| B §
ool o~

2 L7-LPEAC MERK/NIKEMHZE a ZEMF M
Fig. 2 Effects of L7-LPEAC on the chlorophyll a content
of Chlorella pyrenoidosa
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L7-LPEAC ,
, 3

—e—0.00 g/L
—0o—2.00 g/L
—a—3.13 g/L
—2—4.90 g/l
—u—T7.67 g/L
—o—12.00 g/L

30 F

Protein content (ug/mL)
ad
Lh
L

B3 L7-LPEACMERAZ/NIKEEARSEHFMN
Fig. 3 Effects of L7-LPEAC on the protein content of
Chlorella pyrenoidosa

24 L7-LPEAC X EB##Z/IKE MDA S/

A

L7-LPEAC 72 h, MDA
4 2.00 g/L, 3.13 g/ 4.90 g/L
MDA ,
(n=3, P<0.05) 7.67 g/  12.00 g/L
50 [ [_] Control group 7
~ 45 [ 22 Treament growp 7 %
E 40 i Z /
= 35t
2 Z %
{ L
2 25} A %
2 vy o
20} / //, ///’ 4
o
0 2 4 6 8 10 12

Concentration (g/L)

B4 AL 72h EA%NIKE MDA 28
Fig. 4 The MDA content of Chlorella pyrenoidosa after
72 h incubation
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13 95[13,14]
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4 i
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