23 5 Vol.23  No.5
2007 9 Chinese Journal of Biotechnology September 2007

Potential Use of the Herbicide Quizalofop-p-ethyl for
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Abstract The diatom Nitzschia laevis is a good alternative source of eicosapentaenoic acid EPA . Besides strategies for high
cell density culture EPA productivity may be further improved by herbicides. The effect of the herbicide quizalofop-p-ethyl on
the growth and EPA production was studied in this paper. As the solvent of the herbicide DMSO was proved to inhibit the growth
and EPA production of N. laevis. The concentration of DMSO in the medium should not exceed 0.2% . Quizalofop-p-ethyl
could cause morphology damage to the V. laevis cells. With the increasing concentration of quizalofop- p-ethyl from Ommol/L to
0.4mmol/L.  the dry cell weight production decreased while at the same time the lipid content of the dry cell mass increased.
When treated with 0. 1mmol/L quizalofop-p-ethyl the EPA content increased from 3.00% to 3.58% of dry cell weight DW
and the proportion of EPA 20 5 in total fatty acids TFA increased from 25.15% to 32.88% . These results indicated that
the herbicide quizalofop-p-ethyl could stimulate the accumulation of EPA  therefore it might be useful for selecting algae colonies
that overproduce EPA.
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Fig. 2 Effect of different DMSO concentrations I DMSO
VIV on the growth of Nitzschia laevis 2% 0.86 g/l. EPA
The basal LDM medium was supplemented with 15g/L glucose 2g/L % DW 3.30% 2.91%
NaNO; and 150 mg/L. N, SiOy 9H, 0. DW  dry cell weight.
24.03% 38.94%
0.5% VIV DMSO 0.2% EPA
29, DMSO
Cohen DMSO 0.2%
1 DMSO Nitzschia laevis EPA/TFA EPA %DW  EPA

Table 1 Effect of different DMSO concentrations on the DW lipid content EPA/TFA EPA content %DW
and EPA yield of Nitzschia laevis. DW dry cell weight. TFA total fatty acids

DMSO concentration DW Lipid content EPA/TFA EPA content EPA yield
1% VIV / gL ! % DW 1% ! % DW / mg/L

0 3.82 24.03 +£2.06 31.56 3.30+0.39 126

0.2 3.56 30.35+3.00" " 28.027° % 3.24+0.26 115

0.5 2.74 36.29+3.55" " 27.49" " 3.19+0.08 87

1 1.92 34.68+£0.43" " 28.32" " 2.98+0.35 57

2 0.86 38.94+4.20° " 22.86" " 2.91+0.02 25
Data are expressed as average = SD of triplicate. ™ * and ™ " denote P < 0.0l and P < 0.005 respectively compared with the control.
2.2 EPA g/L 32.31% 39.00%

3 N. laevis 25%

20
3
A 0.02mmol/L
EPA
3B 0.05mmol/L 2 EPA
3.00% 0. Immol/L
3C 0.05mmol/L EPA 3.58% 19.3%
EPA
3D EF 0.05mmol/L
EPA
2 0 EPA 108mg/L

0.4mmol/L 3.52¢/LL 1.22 © s EFOomeAlintr T ATIT S HEEE  http://journals. im. ac. cn
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3
Fig. 3 Microscopic photographs of Nitzschia laevis cells treated with different concentrations of quizalofop- p-ethyl
A control B 0.02mmol/L C 0.05mmol/L D 0.lmmol/L E 0.2mmol/L F 0.4mmol/L. The DMSO concentration in the medium was 0.2%  V/
V. Cells were observed under optical microscopy Motic DMB5-5 at 2000 x magnification at the end of the cultivation 8th day .

2 N. laevis EPA EPA
Table 2 Effect of different quizalofop-p-ethyl concentrations on the DW lipid content
EPA content %DW and EPA yield of N. laevis

Quizalofop- p-ethyl

. DW/ ¢/L Lipid content/ % DW EPA content/ % DW EPA yield/ mg/L
concentration/ mmol/L
0 3.52 32.31+£0.20 3.00+0.07 106
0.02 3.46 35.45+2.157 2.95+0.01 102
0.05 3.10 35.80+1.30" " 3.48+0.09 108
0.1 2.48 39.00£0.10" " * 3.58+0.04 89
0.2 1.53 38.85+£0.15" " 3.45+0.32 53
0.4 1.22 37.65+2.85" "7 3.54+0.16 43
The DMSO concentration in the medium was 0.2% V/V . DW dry cell weight. Data are expressed as average + SD of triplicate. " and * " * denote P <
0.01 and P < 0.005 respectively compared with the control
3 16.31% 14.63% 9.53%
14:0 16:0 16:1  12.31%  16:1
20:5 95%
0 0.lmmol/L  14:0  16:0 2% EPA 24.68%
3 N. laevis
Table 3 Effect of different quizalofop-p-ethyl concentrations on the fatty acid composition of Nitzschia laevis
Quizal olfop- p-ethyl Fatty acids composition/ % TFA/ %DW
concentration/ mmol/L 14 0 16 0 16 1 20 5 others
0 16.31+1.03 14.63+0.19 40.13+£2.08 24.68£0.18 4.43+0.69 12.16
0.02 13.76 +0.30 14.82+0.82 40.51 +£0.60 25.15+0.96" 5.76 +0.46 11.73
005 9.59+0.73 11.55+0.28 41.01+2.39  29.81+0.54" " " 8.04+0.67 11.67
0.1 9.53+0.25 12.31+0.29 40.01 = 1.58 32.88+£1.07° " 5.27+0.80 10.89
0.2 9.87+0.27 13.07+£0.27 39.96+0.84  32.24+0.20" *~ 4.88+0.51 10.70
0.4 10.14+0.16 13.21+0.88 40.16 = 1.68 32.55+2.03" " 3.94+0.14 10.88
The DMSO concentration in the medium was 0.2% V/V . TFA total fatty acids. Data are expressed as average + SD of triplicate. “ and " denote P <

0.05 and P < 0.005 respectively compared with the control.
© PERERHMEDHARMATIBHSHED htto://journals. im. ac. cn
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32.88% 14:0 16:0
0. ITmmol/L EPA SAN 9785
2 % DW 21 22
TFA
A ACCase
3 16 17 23
SAN 9785 w- A
3
a- EPA
' SAN 9785 EPA
V- 4
EPA
4
Table 4 Advance of herbicide application for fatty acids enhancement
Herbicides Microalgae Fatty acid Increase range/ % of TFA Reference
SAN 9785 Porphyridium cruentum EPA20 5 w3 38.2-41.1 24
SAN 9785 Monodus subterraneus EPA20 5 w3 22.5-34.8 15
SAN 9785 Spirulina platensis GLA 18 3 w6 33.3-39.0 of GL** 25
SAN 9785 Porphyridium cruentum EPA20 5 w3 29.1-45.4 of GL 25
SHAM # Parietochloris incisa 18 1 w9+ w7 15.6-55.3 26
Quizalofop- p-ethyl Nitzschia laevis EPA20 5 w3 24.68 —32.88 This work
# SHAM Salicylhydroxamic acid
# # GL galactolipid
EPA
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