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Optimization Study on Microalgae Culture Conditions

ZHANG Yu, WANG Zhi - cheng, ZHANG Yue, Ma Ning, ZHOU Hong - xia
(Energy and Environmental Research Institute of Heilongjiang Province, Harbin 150027, China)

Abstract: Microalgae biodiesel is an important promising direction in bio - energy field. In this

paper, microalgae is used as the research object, and BG medium is used as the substrate to be
cultured in liquid, then the dried microalgae is obtained by centrifugation. The microalgae growth is
measured with turbidity and dry weight method. The optimal medium for microalgae culture,
inoculation and incubation temperature is studied. It is shown in the study that the optimum inoculum
is 1:5 , initial pH is 5.7, temperature is 30 C and BG +2g/LC6H1206 medium.
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1.2 KFSNUHBES

TWEFETAKEEFFILA 250 ~500 mL =£
BeiR, H P20 Rk A 2B 1T LU SR #EAT 83D
S,

3555 % BG(Blue — Green Medium) 3535 %,

&1,
%1 BG 55
Component Amount Stock Solution
(1) NaNOj; 100 mL/L 15.0 /L dH,0
(2) K,HPO, 10 mL/L 2 /500 mL dH,0
(3) Mg80, - 7TH,0 10 mL/L 3.75 g/500 mL dH, 0
(4) CaCl, - 2H,0 10 mL/L 1.8 g/500 mL dH,0
(5) wER 10 mL/L 0.3 g/500 mL dH, 0
(6) FrEmReker 10 mL/L 0.3 g/500 m! dH,0
(7) EDTANa, 10 mL/L 0.05 g/500 mL dH,0
(8)Na, CO, 10 mL/L 1.0 g/500 mL dH,0
9)HETE 1 ml/L( &)

H, BO, 2.86 ¢/L dH,0
MnCl, - 4H,0 1.86 g/L dH,0
ZnS0, - 7H,0 0.22 g/L dH,0

Na, MoO,. 2H,0 0.39 g/L dH,0
CuS0;. 5 H,0 0.08 g/L dH,0
Co(NO,)2.6 H,0 0.05 g/L dH,0
A B AR 2,
%2 L EMaETR
HBLHERES REP A%
SRS Fe BB
REYKEE R/
BHFRN WEA T TR
LM BEHELTHE
S50/ 7 B CE T WELEY R E
BEIHES BERHSRMIE
AR KER RH,HE
HFR FAREES, 28m
BEhERER e
PH it YR PH

2 MREWERTE
2.1 NREAE S

/N R AR N TSRS R
LRFREMRR, FRTRER N BER

FEEFMRRIERERRHER, TEERESRF
FFROLRE RSN 15h: 9 h, EREBRTR R
&Y. BEFAENATEEMEER. HTHLE
BEXRFEFL, EFATASIFEALIHRX
Ho EHFAEMENEREFER, BE £ KR
URBEHFES, BMNEREMEN TR
WA EOBTEAREE, A R UK IR AL B 2 B4
BRMEUR  HERh A iR o I B R O BE L I BRI B
EEMERE, —BRERTOLELE 1 ~2 WERKRY
BUR SRR
2.2 HERRALE
MR RRLB P, ARWEFRRGA AR
HBRIESH, SRPHTAKEFETN BC 5
B, B SR B C B AR A PR AR R DUK A BTk
BEFRMANET . ERABREMEARNZER
B SRR AU BT L2 T4 T8
BE¥Eh. BFEEI T RERARTHRATE,
FERHFRRRE, #28, BALL, REFEET A
T+ SRR, LB S AR BE R THE R
[FmF,# i A IN HCl 5% IN NaOH ¥ A9
FrEKET pH E, (EBRE T SR pH W E
FES5~10 2, REEEMBERE10~45CTZ
8], R B i YE LA Olux 2 5000 lux, 7
g B R b AT B B IR A MR, R
B = Fh, TR BEHE, Z MM, IR A K
2.3 MKEEVERMENRETTE
WENAEYRIE S SHENIERREN
X4, KB P XS AT ERBRGABRIET
DA R EIE S . EIL R AT Z 8T, AR
BHFASMAR N FEEH LT RENRE, 2
HEEEATUSEAEE LR ENNE,
2.3.1 PEREAYEHFK
REPRATEOERB/NRE FEKE
HRATENERNEREBIELE T, HARL
HL,7E 4 000 rpm M T B0 5 min, HF LF
W, T R RIEFERRBAVKAE Y R 30 min 53 A
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HERMHR T, BANWMEEIERRERS,
B H9 T A8 7T LAZE AR 7E 20 mL BIEC FedF W
4 CHEAHTHFEMAZH,

3 ZRE544

HERERYMELEKIRBNEERE
Z—. AARMAERELWHT, —FEXNEK
RSN BB A A", &
HRTHRER BRI RNOE TG, BT LI
AELREHBRALENEMHE T, FHIRH
FEERTUEMER, BE. XBRFETER
FEHMAXEE MR LT, LIkI
R BRENRKBE R, B, A TREEE
AR SHRYE, TR PHETEES N E T
HEREHIE,

3.1 #FEE

BARERENAERANSERS FE
HBEEE, BENBLAITHEDSCE R
oA ERE —E N RAREMTIER. &
oL 5 e A E R R IRAE A 3R B B R B
FREZIA , 05 P9 K 2 E 2040 2 AN 3 i A AN
BEREENRZ. HEMERTESARMAE
9, ENLFAFEFEBAE, BRENKIBELE
LT KER, FRREBENARNRNE
feR RIEAEY BRI 3% 3% i A 1R BE R B e R 4
MMEAKNEBERRZ —, SETLLEMNAE
BEAETERE 15 ~40 T2 (A, T H A FAh A i
FISE LB TE Bl A FR R . B4R 3/ NIR S
BEAmEE LR 36 CAAMBREENRE
R #E 25 ~32 CZIA],

FRULX A SER A B MR EERE T RR
ST, EREMERRENAGE, FRBIRVEE
HREEENNEREE, SRPHRESLS
3720, 25.30.32 CJLMrHE, YEEH Olux; ¥ 84
pH 4 6. 8; 383 4 160 rpm; S & 50 mL/d; 35
FeEh BG A MR MR IRWRE 7 1 ¢/L, 35
F 72 h,

TRERNE 3,

%3 FRERRE

R/ T % LB (540 nm)

20 0.95

25 1.445

27.5 1.52

30 1.53

32 1.447

W bR R, TUEBLSEREER
27.5 130 CAt, BIEHEE (540 nm) R BB A,
MERKERERKR, FUMEREEKBRER
27.5C,
3.2 #M%pH

REREPNYIG pH L mREEE R
HRBHSBEEMRNHN—TEERE,pH &
FHICEERR ZEIBROMERE, B R
YER ¥ & B i 3R A LR R. IR
B pH AT LASE Wi 40 0 BE i 8 B P BE , T &8
B 3 WP B R B T R R R A 2
BA—EMEW, FEFEAREOTEYHE
EAAMEATHLSA —CEEWH,. SEEM
SEEBAR, BB AL A KK pH R R A E
EERE, ERRKEY  BEAHEERY
pH 7E5 3| 8 Z[d],pH7 BREAEKW, BAEHR
BE BN ER SRR HMESEN K
R i pH FHE, B LA BRI 46 pH RLIZ R 6
o FRLARATABRFTIGAE pHS B 10 XL
F%%Z C. protothecoides 3 ¥4 < 17 L Fl i g R
BEER.

YA B MEIRI -1 RES C
protothecoides 3 4 K Fl fg R pH H, TR
T pH ZE4L43 4 5. 5.6.5.7.5.8. 5 JUMR
FEEBH Olux; R Ky 25 C ;B K 160 rpm; S,
B 50 mL/d; $EFRE R BG g AR IR
WeRE N 1g/L, MR 1:5,355% 72h, LBRERA
%4,
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%4 BMAENE pH EEHTHREKNR
¥tk pH %% Y& BF (540 nm)
5.5 1.246
6.5 1.152
7.5 : 1.129
8.5 1.039

g b4 B, WTLAE L9056 pH EE
5.5 B, RILEE (540 nm) Bk, R R BRI E &
R, BB SE A K 95 pHIE R 5.5,
3.3 ##R

VIRRHETP R W HE AP ) B H B, 7E BG B 5%
H 91t pH BARRE OE R BE Olux 3L SRR BE

25 CH&M T HE5ed 18] 72 h,
IBRERNES,

%5 RAETERMHBHOME FTREKIKR
MR % Y6 BE (540 nm)

1:5 1.445

1:5 1.419

1:7.5 1.382

1:10 1.361

1:10 1.373

1:20 1.35

1:40 1.249

1:80 1.128

W ERIR, TR SRR 1 55,
R EBE (540 nm) B oK, 56 B S 1AM B B K, BT
DI ERE A KB R 1:5,
3.4 BHKE

BB R - EYE KN LTRER, B L
AUBRERREN ERE K ERAFEENE MW,
£ BG #5552 .pH {8 B AAWRE L BRI B Olux 32
FPE 15 BEFRERE 25 CHAME T IEFRATE 72 h,

TRERREG,
%6 PRETRASFERG THEKKR
BB % YL BE (540 nm)
BG +1 g/LC6H,, 0, 1.311
BG +2 g/LC6H,, 0, 1.637
BG +3 g/LC6H,, 0, 1.637

B 6 FiR, TUEH M54 BC +2

& LCH,, 05 B, R IEBE (540 nm) K, B2 3
R BEBOK, B LU B BoE A KISR0 BG +
2 ¢/LC,H,, 04,

4 B &

Z LR, AL RS B AR R X
REERFRANER, EHBRGAERFRL
T, AT REEE A VURAE I e A Y B
B, B42A—EEYRE, ALK&
YR EAFEEAT . ANBELERER
VLB E B T ST, SR A B 9 B H A HLk
FERZGETERNEDR/D, SRFRERAM
FBOEAKFM MR 15 9056 pHE 5. 5. 3%
FRREE 27.5 CH1 BG +2 g/LC,H,,0, 15553,
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