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Effects of nitrogen sources on growth density, lipid yield and
eicosapentaenoic acid of Nannochloropsis oculata
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Jianbing Ji
Zhejiang Province Key Laboratory of Biofuel, Zhejiang University of Technology, Hangzhou 310014, Zhengjiang, China

Abstract: Nitrogen source is one of the important factors that affect the microalgae growth and lipid accumulation. We
studied the effects of various nitrogen sources (i.e. NaNO;, CO(NH,),, NH4Cl and CH;COONH,) and amount on the
growth density, lipid yield, and eicosapentaenoic acid (EPA) content of Nannochloropsis oculata by single factor
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experimental method. The results show that N. oculata preferred NH," as nitrogen source rather than NO;” and CO(NH,),.

NH,4" could promote the growth and lipid accumulation of N. oculata. With the increase of nitrogen concentration, the
biomass and the content of polyunsaturated fatty acid (PUFA) increased, but the content of lipid decreased. CH;COONH,
was the most suitable for growth, accumulation of lipid and EPA of N. oculata among the four investigated nitrogen

sources. The optimal concentration was 5.29 mmol/L.

Keywords: Nannochloropsis oculata, growth density, lipid yield, eicosapentaenoic acid content
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Table 1 Nitrogen source and concentration in
different culture medium

A B C D

Group
No. NaNO; CO(NH,), NH,Cl CH;COONH4
(mmol/L) (mmol/L) (mmol/L) (mmol/L)
1 0.67 1.33 1.33
2 1.33 2.00 2.65
3 2.65 2.00 2.65 5.29
4 2.33 3.98 6.62
5 2.66 5.31 7.94
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Fig.1 Effects of nitrogen source concentration on the growth density of N. oculata. (A) CO(NH,),. (B) NH,4CIl. (C)
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Fig.2 Effects of nitrogen sources on the growth density
of N. oculata.
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Table 2 Effects of nitrogen sources concentration on the lipid yield and EPA content of N. oculata

NaNO; CO(NH,), (mmol/L)
0.67 1.33 2.00 2.33 2.66
Lipid yield (mg/(d-L)) 42.0+0.7 39.0+0.4 47.9£0.9 51.2+1.5 59.0+1.1 59.6+0.9
EPA content (%) 15.5+0.5 7.7+0.2 13.4+0.6 15.7£0.9 16.9+£0.2 16.1£1.0
NaNO; NH,4CI (mmol/L)
1.33 2.00 2.65 3.98 5.31
Lipid yield (mg/(d-L)) 44.7£1.1 477£13 49.7£0.6 58.4+0.8 11.2+0.5 10.9+0.7
EPA content (%) 10.3+£0.3 5.5+0.8 9.0+0.3 9.0+0.7 9.8+0.7 10.8+0.4
NaNO; CH;COONH, (mmol/L)
1.33 2.65 5.29 6.62 7.94
Lipid yield (mg/(d-L)) 44.7£1.1 42.9+13 56.9+0.4 58.2+0.6 47.6+0.8 50.7+1.9
EPA content (%) 10.3+£0.3 5.1+0.9 6.9+0.5 12.8£1.0 11.8+0.8 11.8+0.2
F 3 FIREMENREBNETKCEBETE., EPA 221 EPA FEHFM
Table3 Effects of nitrogen sources on the lipid yield, EPA content and EPA yield of N. oculata
NaNO; CO(NH,), NH,CI CH;COONH,
Lipid yield (mg/(d-L)) 44.7+1.1 49.5+0.3 58.4+0.8 58.2+0.6
EPA content (%) 10.3+£0.3 16.9+£1.2 9.0+0.7 12.8£1.0
EPA yield (mg/(d-L)) 4.6+0.3 8.4+1.2 5.3+0.7 7.4£1.0
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£ 4 CO(NH,),+ NH,CI. CH;COONH, & H iR & 3F iR
SRR TKR MR EPA SEX MBI A EN T
Table 4 Effects of CO(NH;),;, NH,Cl, CH;COONH,
and concentration on the lipid yield and EPA content of
N. oculata

Biomass
Error sources SS df MS F P-value Ferit
A 2.26 2 1.13 6.261 0.023 4.46
B 0.49 4 012 0.678 0.626 3.84
Error 1.44 8 0.18
Total 4.19 14
Lipid yield
Error sources  SS df  MS F P-value Ferit
A 825.31 412.65 1.754 0.234 4.46
B 639.07 159.77 0.679  0.625 3.84
Error 1882.1 8 235.26
Total 3346.4 14
EPA Content
Error sources  SS df  MS F P-value Ferit
A 75.75 2 37.88 19.359 0.001 4.46
B 10430 4  26.08 13.327 0.001 3.84
Error 1565 8 1.96
Total 195.70 14

A: CO(NH,);, NH4Cl, CH;COONH,; B: the concentration of
CO(NH,),, NH4Cl, CH;COONHj.

I FLFE 2 Hoe B (38, 1R o5 fL kR e 1) A K
BORARPL . AR . RN IS AR X IR A
PSR ER B IR P2 R A AN B 3, [HA %) EPA
SR A B E N, L CONH,), fil CH;COONH,
RRVEET, EPA 8 E, I HRE#E CONH,), F
CH;COONH, ¥ & /38 i, EPA & 8538 5 i A
TR ZEARZRARKER . AP IR A
EPA i, % 5.29 mmol/L i CO(NH,), 1 AR
P o B v 1% 75 1 3 L R R RTR
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