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1
1.1.1
xn-1 7820
(Chlorella vulgaris) , BG11 , 50 yEem? ¢
s ', (25D C, L:D=12h:12h
1.1.2
LB : 10 g, 5 g, 30 g.pH 7.2,1 L
BG11 . NaNO, 1.500 g/L. K, HPO, 0.040 g/L,MgSO, » 7TH,0 0.075 g/L,CaCl, *
7H,0 0.036 g/L,Na,CO, 0.020 g/L, 0.006 g/L, 0.006 g/L, A5 1.0 mL,
EDTA 0.001, 1L, . A5 (g/L):H;BO, 2.860, MnCl,
« 4H,0 1.810,ZnS0O, 0.222,Na, MoO, 0.390,CuSO, » 5H,0 0.079,Co(NO;3), « 6H,0O 0.490.
(g/L):NaCl 24,NH,Cl 1,MgSO, « 7H,0 0.5,K,HPO, « 3H,0 6.5,KH,PO, 2, 10,
0.6,pH 7.0.
1.2
1.2.1 xn-1
7820 20 mL, 0.2 pm , R
LB , 28 °C 2~3d. LB
, 28 C 2~3d, 0.5 mL
10 mL , 120 r/min 5min 10 min, ,
3 ; , x-l.  20%
—80 C ,
1.2.2
xn-1 ,6 000 r/min, 20 min ;
.4 °C 24 h 6 000 r/min, 30 min, ;
, 6 000 r/min, 10 min, ; , )
; ) 4 °C 24 h 6 000 r/min, 30 min, ,
1.2.3
20 mL R 90 pL (10 mg/L), 5 min
30 min; 20 mL R 3 000 r/min 10 000 r/min
5 min 30 min, 3 , pH 7.4, 0.1 mol/L  PBS
3 . 1.5 mLL PBS s 4 C 180 W( 3s, 3s)
15 min, 10 000 r/min 5 min, —80 C
N . MDA ,
1.2.4
, 1.5 mL
2 mL , 0.025 mL 1.2.3 , 0.025 mL
0.536 g/L , , 10 min,
595 nm ,1 cm s , , 3
1.2.5

1 mg/mL )
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0.5 mL . 0.5 mL 5% .2.5 mL
i s 20 min 490 nm
, (png) . ODyy0 . 1.2.3
50 pL , 0.5 mL, 0.5 mL 5% .2.5 mL
490 nm )
1.2.6 MDA
1.2.3 , (MDA) MDA
,95 C 40 min, , 532 nm ,1 cm , )
.MDA :
MDA / = OD— OD)/( OD— OD) X
/ .
1.2.7 (CAT)
1.2.3 , (CAT)
, 405 nm  ,0.5 cm s ,
. CAT :
CAT /(U/mlL)=( OD— OD) X 271 X /(60 X
).
1.2.8 (GSH)
1.2.3 , GSH
(GSH) , 0.5 mL 2 mL »3 500~
4 000 r/min, 10 min 1 mL. GSH . ,
5 min, 420 nm .1 cm ; ; .GSH
1.2.9 (AsA)
1.2.3 , (AsA) AsA
, 0.15 mL 0.45 mL, , 15 min ,3 500~
4 000 r/min 10 min, . 10 min,1 cm .
, 536 nm AsA
2
2.1
 D. 1 , 5 min 3000 r/min 10 000 r/min
0.29 g/L. 0.32 g/L, 0.21 g/L.
30 min 3000 r/min 10 000 r/min
0.46 g/1..0.29 g/L, 0.23 g/L .
, 2 , 5 min 30 min, 3 000 r/
min 10 000 r/min

2.2 MDA
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, (MDA) )
C  3). 5 min 3 000 r/min
MDA 1.39 nmoL/mg prot ) ,
10 000 r/min s MDA
(P<C0.05), 6.77(P<C0.05) 30 min  ,3 000 r/min
MDA (P <0.05), 7.68(
P<0.05) 10 000 r/min MDA
0.6 18
R ~ 16|
2 0.5 ‘71 14 F
= 04f 2ot
Py < 10+
il -
§ 0.3 % s L
{'@ 0.2 | mlg 6 -
i} = A
g0l 2 4L
= = = = = = 0 = = = = = =
= = = = = = = = = = = =
T & % § z & i &8 % & 7 2
: g 8 g ! L
Too= 2 =2 3 ¥ O - A
Pl 1 ANTRI ARSI 37 sty A o P 1 2% ) R P12 TAN[R Ab AL b7 st 2 b A P A 5 R
2.3
; (CAT)
« . 5 min CAT 17.59 U/mg prot.,
3 000 r/min CAT (11.34 U/mg prot) , 10 000 r/min
CAT (20.03 U/mg prot), . 30 min,
CAT 20.8 U/mg prot 3000 r/min 10 000 r/min
16.33 U/mg prot.16.77 U/mg prot, , CAT
2.4
(GSH) (AsA)
5 R 5min 3 000 r/min 10 000 r/min GSH
(P<<0.01), 4.28(P<C0.01) 3.3(P<C0.01)
30 min, , GSH 5 min
30 min ,3 000 r/min 10 000 r/min GSH
(P<C0.01), 4.33(P<C0.01) 3.27(P<C0.01)
6 , 5min ,3 000 r/min AsA
(P<C0.01), 36.39(P<C0.01) 10 000 r/min
AsA (P<C0.05), 14.07(P<C0.05)
30 min  ,3 000 r/min 10 000 r/min AsA R
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30 min s
3 000 r/min s 5 min ,MDA
, 30 min ,MDA (P<0.05),
.DNA, el
, 5 min 30 min, 3000 r/min 10 000 r/min
[17] s
s , ’718*19—‘.
(CAT) ,CAT
, . 5 min 30 min,
CAT . ,
) (CAT)
(GSH) (AsA).GSH s N
.GSH , R GSSGP,
5min 30 min ,3 000 r/min 10 000 r/min GSH
(P<C0.01). ,
. GSH . GSH AsA
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min 10 000 r/min GSH (P<C0.01). s
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Oxidative stress of Chlorella vulgaris induced by bioflocculant

Li Yi', Xu Yanting', Song Ruixue', Tian Congqi', Wang Hailei' , Zheng Tianling®

(1.College of Life Sciences, Henan Normal University, Xinxiang 453007, China;

2.School of Life Sciences, Xiamen University, Xiamen 361005, China)

Abstract ; Chlorella vulgaris, as an energy producing algae, can produce biodiesel, but harvest of C. vulgaris biomass

is the bottleneck of the development of algal biodiesel. At present, there are many methods to harvest the algal biomass, but
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there are few studies on the oxidative stress of algae cells induced by different harvest methods. To investigate the oxidative
stress of algae cells induced bioflucculant which produced by flocculation bacterium xn-1 and centrifugation in the process of
harvesting algal biomass, in order to ensure the safety of microbial bioflucculant on algal cells. The isolation and purification of
flocculation microorganism from phycosphere was performed by spread plate and streak plate methods; the bioflocculant was
obtained by gradient ethanol precipitation method; the protein content, total sugar content, the content of MDA, catalase
(CAT) activity, glutathione (GSH) and the content of ascorbic acid (AsA) content in algae cell were determined by spectro-
photometer. Through the measurement and statistical analysis, it was found that the content of MDA, GSH and AsA in the al-
gae cells collected by centrifugation was significantly higher than that obtained by bioflocculant. Compared with the biofloccu-
lant, the centrifugation caused higher lipid peroxidation on the algal cell membrane, and resulted in a great deal of reactive oxy-
gen species, which induced the non-enzymatic antioxidant system response. Therefore, harvest of algae biomass by centrifuga-
tion is more harmful to the algal cells than the flocculation microorganisms. and the flocculating microorganism is more suitable
than centrifugation to harvest algal biomass.

Keywords: Chilorella vulgaris; harvest of biomass; flocculating microorganism; centrifugation; oxidative stress



