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Abstract: Two microalgae strains, Botryococcus braunii 764 and Botryococcu braunii 765, were chosen for studying the
effects of different nitrogen sources and concentrations on the growth, total lipids and total hydrocarbons of energy
microalgae in laboratory. These culture were grown in ChulO media at ca.24 °C, light intensity of ca. 100 wmol photons*
m s, and light-dark cycle of 12:12. Four nitrogen sources, ie. nitrate, nitrite, ammonium and urea, and six
concentrations of 0.5, 1,2, 4, 8 and 10 mmol N/L for each source were applied. The results showed that all four nitrogen
sources could be utilized by both B. braunii 764 and B. braunii 765 for their growth, which, however, varied significantly
with nitrogen sources, nitrogen concentrations and microalgae strains. Nitrate was the optimal nitrogen source for the growth
of both microalgae strains. The optical density, biomass, total lipids and total hydrocarbons of B. braunii 764 with nitrate
were 1.38, 1.81 g/L, 27.61% and 34.21% (of its cell dry weight) , respectively, which were significantly higher than
that of other three nitrogen sources, while for B. braunii 765 the biomass and total hydrocarbons with nitrate were also

higher than that of other nitrogen treatments, being 2. 15 g/L and 27.89% , respectively, with the exception of the optical

density that was the highest with urea (1.87). In comparison with B. braunii 765, the growth rate of B. braunii 764 was
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a little slow, but its total lipids and total hydrocarbon were higher than that of B. braunii 765, being 27. 61% and
34.21% , respectively, compared with 15. 75% and 27. 89% for B. braunii 765. Significant hormesitic effects with
nitrogen concentrations were also observed for both microalgae strains. At the concentration of 2. 0 mmol N/L nitrate both
the total lipids and total hydrocarbon of B. braunii 764 were the highest, 27.61% and 34.21% , respectively, while B.
braunii 765 reached its highest total lipids of 15.75% at the concentration of 4. 0 mmol N/L nitrite, and total hydrocarbons
of 27.89% at the concentration of 8. 0 mmol N/L nitrate. Our findings indicated that overall B. braunii 764 could be

considered as an energy alga candidate for the further exploitation and utilization of its potential.

Key Words: Botryococcus braunii; nitrogen sources; total lipids; total hydrocarbons; energy algae

#j % B ( Botryococcus braunii) % J& T # ¥ "] ( Xanthophyta ) | # #: 4¥ ( Xanthophyceae ) \#5EK % H ( Mischococ-
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1.2 R4
1.2.1 5%

SEH R A ChulO 85373k, 7352 B NO; -N \NO, -N NH," -N 3 #FCHL & F NH,CONH, 1 #HHLALE N B.
braunii 764 F B. braunii 765 & KK N J&,NO, -N NO, -N NH," -N FI NH,CONH, ¥ B HIliEE N 5 0.5,
1.2.4.8 mmol/L F1 10 mmol/L, 3555 1R N LASMWH T B4 FH & [F] ChulO, 43 517 B K F— R ML 5 .
1.2.2 B34

K95 2 X HUE KR SR % 226 300 ml TCEHE SR EE B9 = M (500 ml) i HAT 4R 0Dy, 297K
0.1, =MME THREDHT - KERFRCRAZSEHREARE R, ZLBAN 3 L/min) , JEH
BEBE4) 100 wmol photons-m s ™" SR JEIHA 12:12, 1R 7 (24 £1)C, 65N H AT, B K BGE B3 BT 4
KSEHINE . LRiE 3 M7,

1.3 s e Am A 12
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B> 5 min, B THRHL(FEE , VirTis wizard 2.0) T4, FRE, DA ARTERFREA YR .
(3) MR E
%18 Bligh %"l Chen 2" [ THE ¥ . FRI—E BT HM A 1.6 ml ZEEKEIF, A 6 ml F B/ A 05
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BIEEAEE = (RIBRE/ERNFEE) x100%
(4) BRI E
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Fig. 1 ODgy of B. braunii 764 under different concentrations of nitrate, nitrite, ammonia and urea

http ://www. ecologica. cn



6 3 WEE S ARRENAAEERER BRI S R m 3291
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Fig.2 ODg, of B. braunii 765 under different concentrations of nitrate, nitrite, ammonia and urea
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KT+, AR B N, Rk 1,81 /L, BE R THE 3 MARIEIRAKA (p <0.05) o XF B. braunii 765 1fi
5, AR UMSE N RGN, HAEYRRSEE 2. 15 /L, 5 THERRH, MURRNAEN , £ HEYEY
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Fig. 3  Biomass ( Dry weight) of B. braunii 764 (a) and B. braunii 765 (b) under different concentrations ( mmol N /L) of nitrate, nitrite,

ammonia and urea
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BHEE R RS IR B e hnJa T R S (HAHE R D R IR, H R X E] 2 mmol N/L i, H &
fas BABBAME, SHAMTERN27.61% , BE R THERKH (p <0.05) , HUURJRER AT 2 HE

B AR IEOR, AR HE R & BRI R, Bk G4 THE A 17.44% ;B. braunii 765 [ 1552
A, LR R BRI, 2R BEXE] 2 mmol N/L i, HR K IR & BN 15.75% , HIREHER, A
FMRFEXH B S BREIAR, R LG & BN 10% o
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B : 12.0 8
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K4 B. braunii 764 (a) Fl B. braunii 765 (b) 7ER[F¥EE (mmol N/L) AR  WAESA AR AR FLH T i B 5 & &
Fig. 4 The content of total lipids of B. braunii 764 (a) and B. braunii 765 (b) under different concentrations (mmol N/L) of nitrate, nitrite,

ammonia and urea
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N/LE, HBR & BB BIRAME, 5 TEMR34.21% , 5 T HMIREH (p <0.05) , HYE FHERMKRE , A
AMHE BB EZWAR, K GHMTER 11.70% ;X7 T B. braunii 765 T 5 , AR A N AR B R R
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Fig. 5 The content of total hydrocarbons of B. braunii 764 (a) and B. braunii 765 (b) under different concentrations (mmol N/L) of nitrate,

nitrite, ammonia and urea
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A5 R I, HEBEREF I THLA NH, -N NO, -N NO, -N MG WL AR R #HITEK, (HREMHRE L
EZREK,IFEXNFHE A ISR KW AR, @t B. braunii 764 Fl B. braunii 765 7£ 4 Fh R IR
NO, -N.NO, -N.NH, -N FI NH, CONH, 1 A= K IE M LK B (F 1,3 2), B. braunii 764 H K 3 B 5%
B. braunii 765 %18 ,{HZ B. braunii 764 ) B8 FEEE B IE B, braunii 765 &, 5 & 40 38 27. 61%
34.21% , LA NO; -N NEIEET,B. braunii 764 (0% E AV E BB EBREE &S50 1.38.1.81 ¢/L,
27.61% F134.21% , ¥ B 25 FHETIRK A, X4 ) NH, CONH, i RGBT, B. braunii 765 [ 41 i 25 B £ &5
(1.87) ,MiLA NO; -N R IEHT , A& (2. 15 ¢/L) FafR& & (27.89% ) & & , 1 NH,-N BEe4ERs — & &
K (ERER H A KAR VR LSS , ZE Ll B h R IS R P Y pH (EZ W TR, BIAKRIIE4.0 £4,
FEE N T XM R . L5828, B. braunii 764 T] DIAE —FPE A ¥ 1 MR R IE 1 TR R R o

®1 B. braunii’64 WHARZEE EYE. BEMAEEE
Table 1 Optical density (0D, ) , biomass (DW, g/L), total lipids (% ) and total hydrocarbons (% ) of B. braunii 764

4iififs OD fE Y MRS = BREEE
Optical density * Biomass(g/L) Total lipids( % ) Total hydrocarbons( % )
NaNO, 8mmol/L 1.384 8mmol/L 1. 81 2mmol/L 27. 61 2mmol/L 34.21
NaNO, 4mmol/L 1. 354 4mmol/L 1.385 2mmol/L 23.51 4mmol/L 29. 87
NH,Cl 0. 5mmol/L 0.503 4mmol/L 0. 81 4mmol/L 17.44 4mmol/L 11.7
NH, CONH, 1mmol/L 0. 805 Immol/L 1.1 0. 5mmol/L 24.52 2mmol/L 23. 51

* Maximal 0Dy,

®2 B. braunii165 WHARZEE . EYE.BIEMAEEE
Table 2 Optical density ( 0Dy, ) , biomass (DW, g/L), total lipids (% ) and total hydrocarbons (% ) of B. braunii 765

11 OD fi P A e
Optical density * Biomass(g/L) Total lipids( % ) Total hydrocarbons( % )
NaNO, 4mmol/L 1.41 4mmol/L 2. 15 10mmol/L 13.79 8mmol/L 27. 89
NaNO, 2mmol/L 1. 15 4mmol/L 1.91 4mmol/L 15.75 2mmol/L 23
NH,CI 0.5mmol/L 0.7 4mmol/L 0. 52 4mmol/L 9. 67 0.5mmol/L 13. 18
NH, CONH, 2mmol/L 1. 87 2mmol/L 2. 12 0.5mmol/L 9. 41 2mmol/L 22. 96

* Maximal 0Dy,

H HIR T RIEX AR R BT 8 2 , (RS [R) Al v IR O ) P 22 S 8K, T L% T 4 g A= A 4
AR K . —AN NH, -N 5 5 8 KA, 78 GS/GOAT W/ERT , W] LA i e AL E AT , L
ARARR BRHEE NH, -N FTFE, B3R ) pH (BR80T M, 05 T3 K, B T A oA
YA A BUSE I, ARG RV T 31X — 505 T NO; -N NO, -N N5 £ 1o A L 1) 5 B2 30 J5 1t AR 1.
AR A JR A JFU, NHL, -N PR 280 B2 285 PR R MR T0 R NH, -NU7) B B B BT L A

ANl TRBERT T AR A IR 38 R , A S EUN R RGE AR, R T HE RN KRS B, S AAF T
HAERKD IR S BMEREE ( Nannochlorpsis oculata) Pk NH,' -N R AT, EPA (& BEE N 17.8% , B Z5F
DATHZS BN RIURET A& s Yang 262 P57 0% BE0H T S BRER A FH A 1500 , 24726 335 37 36 o ] BH R B R
RN A ERER I , A B3 2 B P T S IR ER 5 S 4R S A T T A Rk 5 24 B 0 35 in . A R 2k A, 2. O mmol N/L
HIEAE R LA T 2 B AR, SR 4. 0 mmol N/L YT ERERRICR IS DA, Hh HL mT UL , A BA I 4 BE X T AR RR S
AMTERS AR FRENFIHE. AP, HRESERZ B. braunii 764 F1 B. braunii 765 34T ) A
BR T AIELASD , B BEXT B A R IR AR, YR K T 1. 8 mmol N/L i, =M #515 BE IE AN A
PRI AR, T X AR BE R T 3. 5 mmol N/L B, UBRZR Dy & U5 Ao 45638 B, 7 L 280V 2 B S b 2 e 10 B 9 G
JUTEREL B, 4 AV BERARET , EPA & 2 A MR BEHG T b7, 3 i rp AR B R B — K5 ,EPA S &
W SR BE F 38 0 TR IR 5 244 KNO, ¥R BE )y 0. 05 /L B, B. braunii SAG30. 81 {74 BB K, 5 TE 19
50% , A4k 0.65 g/ L UG BRI AT A6 A B s SR IR K, 24 KNO, Ok 100 mg/L i, A B A 287 3
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HIg A R R R, Wk — 4R 5 KNOL WK, A 1E R A T EC, ZEARRE H,B. braunii
764 F1 B. braunii 765 [ KAFHLIEA L # 2 MEE ZVEE IR 56 LG FREREE
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