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Abstract; [Objective] Breeding the new strains of Chlorella vulgaris that have a tolerance to
high concentration of ammonium can efficiently avoid being eaten by the contamination animals
such as rotifer,ciliate and so on during cultivation. [Methods)The original strain of Chlorella
vulgaris was first mutated by exposing to UV light and then was screened by the high concen-
tration of ammonium in media. [Results] Two mutants, B4 and C6, were acquired with better
growth rate than the original one. The biomass of strains B4 and C6 after being cultivated for
12 d increased 41.18% and 9. 54 % ,32. 64% and 29. 41%,37. 74% and 22. 85% , respectively,
under different ammonium concentration, which was 800 mg/L,1 000 mg/L,and 1 200 mg/L.
The F,/F,, results also proved a significant improvement on their maximum light conversion
efficiency. [Conclusion] The mutants B4 and C6 showed growing advantages under higher am-
monium concentration, which may be gained from the enhancement of photosynthesis efficien-
cy.

Key words: Chlorella vulgaris, UV mutagenesis, high ammonium tolerant, F,/F,,

DOI:10.13656/j.cnki.gxkx.20160511.001

[ )| ( Chlorella vulgaris )

:2015-02-25
) 0
1991— ), s . o 502

’

(201203024) o [2]

o ’

* *x . — ), ) . :
) (1972—) (V\ \VBIZ \Vc) N L ° .
» E-mail : dixu@ouc. edu. cn.
N b

120 Guangxi Sciences, Vol 23 No 2, April 2016



Lo ° ( ] ’
’ 4~5 d
[6-7] 3
[8] ,
b 2 [9]
, 250 mg/L ,24 h
0, ,
, DNA
.DNA )
10]
[11]
. [12]
[ )|
.
) | (C.wulgaris ),
NH,HCO,
1
1.1
( Chlorella vulgaris, Val)
1.2

BBM (sl
NH,HCO, 400 mg/L, CaCl, + H,0 25 mg/L.
MgSO, « 7TH,O 75 mg/L, K, HPO, 75 mg/L,
KH,PO, 175 mg/L.,NaCl 25 mg/L.FeSO, « 7H, O
4.98 mg/L, H,BO, 1. 142 mg/L, Disodium EDTA
5.0 mg/L,KOH 3.1 mg/L,ZnSO, « 7H,O 1. 764
mg/L,MnCl, « 4H,0 0. 288 g/L., CuSO, « 5H,0

2016 4 23 2

0. 314 mg/L, Co (NO;), « 6H,0O 0. 098 mg/L,
MoQO, 0. 142 mg/L,

1.3
, 60 pmol ¢« m~ "’ -
s ', 12 h/12 h, (23+1)C,
250 mL ,
100 mL,
s 0.5X10° /mL ,
3
1.4
1.4.1
10 mlL., 5 000
r/min, 5 min, s
. . 200 L
300/ ,30 W 20 cm o
10 .20 s,40 s,60s 80 s5 )
3 s o
12 h,
1.4.2
12.d ,
=(1— /
) X100%
1.5
Val
s 300
1 200 mg/LL. NH, HCO, BBM .
BBM , 12,
4 s
400 mg/L.600 mg/L.800 mg/L.1 000
mg/L.1 200 mg/L 5 NH,HCO,
1.6
4 Val
(0. 5 X 10°  /mL)
NH,HCO, 400 mg/1L.600 mg/L.800 mg/L,
1 000 mg/L.1 200 mg/L )
3 , 12 d, 2 d
OD g » o
1.7
Val ,

[14]

121



2 4 6 8 (10 (12 2.3
1.0~1.5 mL ,10 000 r/min ) Cc7 D2
30 s, , 370 pl. BBM
, 125 yL DMSO 1 uL
(1 mg 4 mL DM-
SO, ,37°C
15 min, ,
443 nm, 570 nm
( - Do
1.8
Dual-PAM-100(Walz, )
12 II(PS I
(F.,/F.),
2
2.1
BBM
o 1 12
, 10 s
41 7%, ;
s 60 s
85. 8% » 80's
95. 3% 8076 ~
90 % ,
60 s o
1
Fig. 1 The mortality of Chlorella at different exposure
time to UV
2.2
(1 200 mg/L
NH, HCO;) ,
s 4 2 NH, HCO;
’ ° Fig. 2 Comparison of growing speed of original and mu-
4 B4.C6.C7 D2, tated strains under different concentration of NH, HCO;

122 Guangxi Sciences, Vol 23 No. 2, April 2016



NH,HCO;

’

B4 C6 NH, HCO, 600
mg/L NH, HCO,
NH, HCO, 400 mg/L , B4
3.31%.C6 14.79%, NH, HCO,
800 mg/L  ,B4 41. 18%,C6
9.54%,  NH,HCO,; 1000 mg/L ,
B4 32.64%, C6
29.41%, NH,HCO, 1200 mg/L. ,B4
37.74%,C6 22.85%
. NH, HCO,
600 mg/L C7 D2
. B4 C6
, . B4 C6
2.4
[15] , ’
. 3 ,
NH,HCO, . 12
B4 C6, ,
3 12
Fig.3 Nile red fluorescent observation of lipid accumu-
lation for Chlorella vulgaris strains after being cultivated for
12 days
2.5
4 . B4 C6
NH, HCO,
2016 4 2

s NH,HCO;,
» P 0. 000997
0.01, 0

1 200 mg/L
0. 008766,

4 12
Fig. 4 F,/F, of original and mutated Chlorella strains
at day 12th
3
B4 C6,
NH, HCO, ,
NH, HCO, 800 mg/L.1 000 mg/L.1 200
mg/L s
41.18% 9. 54%,32. 64%  29.41%,37. 74
22. 85%, NH, HCO, 400 mg/L 600
mg/L
B4 C6 s
(1] . . ,
[J1. : .2000,28
(2):81-86.

LIU S M.MENG H H,LIANG S Z,et al. High density
heterotrophic culture of Chlorella vulgaris in bioreactor
[J]. Journal of South China University of Technology:
Natural Science Edition,2000,28(2) :81-86.
[2] , . [Jl.

,2005,2(3) :27-30.
HU K H, WANG S H. Development and progress of
Chlorella vulgaris []]. Journal of Wuhan Polytechnic
University,2005,2(3) :27-30.

123



(3]

[4]

(5]

L6]

7]

[8]

[9]

s ’ . N

[Jl ,2003,32(1) .
32-38.
YANG L S,LIG P,CHEN L S, Analysis of the contents
of protein and amino acid in the powder of Chlorella
pyrenoidosa and its nutritive value[ J]. Subtropical Plant
Science,2003,32(1) :32-38.
, , s ( Chlorella )

Ll 22010531 (12): 369~
372.
HAO ZD,LIU Y Y,XU X Gset al. Research progress
on active components of Chlorella [ J]. Science and
Technology of Food Industrys2010,31(12) :369-372.
WANG H,ZHANG W,CHEN L,et al. The contamina-
tion and control of biological pollutants in mass cultiva-
tion of microalgae[ J]. Bioresource Technology, 2013,
128(1) :745-750.
HOTOS G N. Growth; filtration and ingestion rate of
fed with

( Asteromonas gracilis ) and small ( Chlorella sp.)

the rotifer Brachionus plicatilis large
celled algal species[J]. Aquaculture Research, 2003, 34
(10):793-802.
BOROWITZKA M A. Culturing microalgae in outdoor
ponds[ J]. Algal Culturing Techniques, 2005, 218: 205~
219.
L. ,2008,25(2) :53.

JIAN Y X,GUO W,PAN L,et al. Systematical methods
for preventing harmful animals in unicellular algae culti-
vation[ ] ]. Shandong Fisheries»2008,25(2) :53.

[Jl. »2007,19(12) :87-90.
DONG M B, YU W Y. Study on physical and chemical
conditions for controlling rotifer in Spirulina [J]. Acta

Agriculturae Jiangxi,2007,19(12) :87-90.

124

10]

[11]

[12]

[13]

[14]

[15]

MEIRELES L. A,CATARINA G A,XAVIER M F. In-
crease of the yields of eicosapentaenoic and docosa-
hexaenoic acids by the microalga Pavlova lutheri fol-
lowing random mutagenesis [ ] ]. Biotechnol Bioeng.,
2003,81:50-55.
[Jl.
»2014,44(3) :50-56.

FU F,SUI Z H, CHANG L P, et al. UV-irradiation
mutation on carpospores of  Gracilariopsis
lemaneiformis and screening of thermo-tolerant strains
[J]. Periodical of Ocean University of China,2014, 44
(3):50-56.

. Lyl ,
2015,34(2) :454-462.
YE L,JIANG X M,MAO X X,et al. Effects of temper-
ature, light intensity and salinity on the growth, total
lipid and fatty acid of Phaeodactylum tricornutum mu-
tant[ ] ]. Chinese Journal of Ecology,2015,34(2):454-
462.
BOLD H C. The morphology of Chlamydomonas chl -
amydogama sp. Nov[]]. Bulletin of the Torrey Botani-
cal Club,1949,122:101-108.
CHEN W,ZHANG C,SONG L.et al. A high through-
put Nile red method for quantitative measurement of
neutral lipids in microalgael J ]. ] Microbiol Methods.,
2009,77:41-47.
LIU Z Y, WANG G C,ZHOU B C. Effect of iron on
growth and lipid accumulation in Chlorella vulgaris

[J]. Bioresource Technology.2008.99(11) :4717-4722.

Guangxi Sciences, Vol 23 No 2, April 2016



