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Effect of different levels of NaHCO3;, NaCl and pH on the growth of a
EPA-producing diatom strain
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Abstract: In this study, we investigated the composition and content of fatty acids, and the effects of different levels of Na-
HCO;, NaCl and pH on an alkalophilic diatom strain, Nitzschia sp. MD1. We showed that MD1 contained 3.02% EPA in dry
weight biomass, which was 17.93% of the total fatty acids. It was indicated that the optimal range of NaHCOj; for MD1 growth
was between 0.1-0.2 M, and that MD1 showed a good growth even when NaHCO; was below 0.3. The optimal range of initial
pH for MD1 growth was between 7.5 and 9.5, and that MD1 maintained a considerable growth even when initial pH was 11.5.
It was also shown that MD1 exhibited adaptation to a wide range of salinity, which brought about no obvious difference in the
growth of MD1 when NaCl was between 0—40g-L™". The maximum specific growth rate of MD1 reached 0.56d ™' at 0.2mol-L™"
of NaHCOs3, 30g-L™" of NaCl, and 8.5-9.5 of pH. These results present a prospective future for large-scale cultivation and EPA
production of MDI1.

Key words: Nitzschia; alkalophilic; pH; NaHCO;; EPA.

EPA (5, 8, 11, 14, 17-cis-eicosapentaenoic acid) EPA ,
-3 , EPA EPA B3]
) , EPA, EPA
(-2 34.5%, EPA

s HE  2010-03-25; #&ITHHA  2010-04-29

HE&E£ImE (A200899101); (2009B080701093)

fEE & (1982—), , , E-mail: sjjsusan@gmail.com
BIEESE: E-mail: xwz@scsio.ac.cn



80

Vol. 29, No. 6 / Nov., 2010

(4]

EPA
[4]
[5]’
Arthrospira platensis
[6]9 b
[7]

EPA Nitzschia sp.
(MD1) ,
NaHCO; NaCl pH ,

EPA
1
1.1
MDI
, MD1
Zarrouk 0.01876g-L™"
NaSi0;.9H,0"!, NaCl 30g-L7,
s 250mL 100mL ,
10%, 70uE-(m*s) ",
12h:12h
1.2
3000r-min~"
Smin, , , —20
[9] ,
10mg )
90uL C17Qug-ul™ ImL NaOH-CH;0H
(0.5M) , , 75 10min,
2mL BF;-CH;0H , , 75

10min , 3mL
ImL , , 4
3000r-min”" 6min, , 0.22um
[9]:
Agilent 6890GC-5975MSD
, . Agilent 122-2332 DB-23,
0.2ul, , 1.0mL-min™",
230 250
70 10 -min”’ 140
5 -min”' 220 Imin MS
MSD, 35—400mau,
3min ( NISTO05a.L)
C17:0
(% )

X; (%S IRINTR) x 180pg

x107> x100%

C17(% i TG T R) x 5K HE (mg)

Xi (% )
; (%
; 180pg

1.3 NaHCO; MD1

5 NaHCO;
0.2  0.3mol-L”,
20mL,
12h, 2
(20mL)
MD1

12h

1.4 pH MD1
1mol HC1

95 105 11.5 5

10%,
pH

)
, NaCl 30g-L7,
, 0 0.05 0.1
3 ,
, 10%,
70uE-(m*s) ",
6°C,
HCO;5™ ,
3
( HCO;
[10]
,  IMOL NaOH
pH 7.5 85
3 ,
(20mL)



NaCl pH 81

MD1 NaHCO3
1.5 NaCl MD1
, pH 1mol
NaOH 9.5, NaCl 030 40gL'3
) 3 ,
, 10%,
(20mL) pH
=Noe"
Ny 0 , N, t , U
@M, t 3
s Microsoft Excel
, SPSS )

LSD

2.1 MD1
MD1 ,

lb), > >

( lo),
MD1 ;

1 Nitzschia sp. MD1
a ; b.

2.2 MD1
NaHCO; 0.2mol-L™"
30g-L7" pH 9.5 ,MDI
1, 13 ,
(C14:0) (C16:0)
(C20:5) 4 ,
L
38.01%,
, 37.81%
29.21%,
17.93%,
3.02% MDI

NaCl

(C16:1)

C20:5(EPA)
14.70% C14:0,
(DHA)
2.3 NaHCO; MD1
15d ,

NaHCO; MDI (P<

. MD1 ;. MD1
Fig. 1 Morphological variation of Nitzschia sp. MD1 during its growth period
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Tab. 1 Composition and content of fatty acids of
Nitzschia sp. MD1

%) 1%
C14:0 2.479+0.011 14.70£0.07
Cl15:0 0.099+0.002 0.58+0.01
Cl16:0 2.692:+0.001 15.97+0.01

Cl16:109 6.375+0.023 37.810.13

Cl16:206 0.458+0.008 2.72+0.05

Cl16:303 0.642+0.001 3.8120.01
Cl18:0 0.14120.002 0.8320.01

Cl8:109 0.033+0.006 0.20+0.03

Cl18:206 0.3200.001 1.90+0.01

Cl8:303 0.286+0.008 1.70+0.05

€20:5 (EPA) @3 3.024+0.001 17.9340.01
C22:6 (DHA) ©3 0.194+0.001 1.15+0.01
C24:0 0.117+0.003 0.69+0.02
(SFA) 5.527+0.019 32.78+0.12

(MUFA) 6.409+0.032 38.010.18

(PUFA) 4.924+0.052 29.2140.31
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Fig. 2 Effects of NaHCOj; concentration on the growth of Nitzschia sp. MD1
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