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Optimization the Culture Medium of Haematococcus pluvialis by Response Surface Methodology
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Haematococcus pluvialis is an excellent algae species for Rilsd, wmme B B
production natural astaxanthin. Optimizing the nutrients composition 5 o34 ) o4 o omm
of the culture medium is important to improve the density of algal < o : o e
cells and astaxanthin content. A single-factor test was conducted to i~ os ' - A
screen the optimal concentration range of NaNO,, MgSO,-7H,0, s 100 ) 100 o3 oses0
K,HPO,-3H,0 and Na,CO,, and the medium was *optimized using = o e
the response surface methodology and validation tests. @ i o
Data P = D om = e
;§ X;::: l14 XSZZO 296.64 <0.0001**
We showed that: Resdua :
1 ) The results showed that the mass concentration of NaNoO,, T 10 s 20 oxxs
g
M T s S WD, re e EoL L e
ol 107266 28 ZOEEREFEN25.62, RRIRES
most promoting effects on algal cell density were in the order f i - - (P<0.01) , HESIEKEEEOIHN
of NaNO Na CO K HPO 3H O and MgSO -7TH.O. ﬁ-\?Eﬁ;able 4ﬂ{\{;131ysns olf;;;rlance;é;e;ressn;%;l;del S— ?E\ ?E‘EAZ‘ Bz'n . DZWBCEEZEE
2 ) The optlmal nutrient concenfrations respectlvefy were Sundud  Awrge  Comfidmce  Decisin  Cometin Precision m%-ﬁ, ;f—'s,é;ﬁff; 9()6(2)2,) %gﬁ
1556.42 mg-L!, 51.43 mg-L!, 42.18 mg-L! and 358.59 mg-L. foffln = o BIRA? = 0.9249.
The interaction between KZHPO -3H,0 and MgSO,-7H,0 was - - -
s1%n1ﬁcant(P<0 .05). g o h S i R
Cultured H. pluvialis for 8 days in the optimized medium, the N ] =7 B
Fv/Fm of PSII and Chl-a content of the algae cells were 0.69 and ¢ - - e I )
7268.97 pg-L!, respectively, which were both significantly higher § : o P Ls
than the that in the control group, and the cell density was I B £ § T
3.53x10° mL"!, which was significantly higher than the control by 3 - LI °t
20.48 %(P<0.05). A A A " “; R - '"‘_ . . 5 .
M eth Ods Fig. 2 Distribution of residual normal probability, and residual error and predicted value of the

equation, and distribution of predicted and actual value in experiment
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Table 1 Concentrations of nutrients
JREWRE Mass concentration/( mg-L™Y)

EF i Nutrients -
1 2 3 4 5 6 -
NaNO; 0 750 1500 3000 4500 6000
MEOHO 0 40 @ 160 20 e d. MgS04-7H20 and KaHPO4 3H20
K:HPO4 3H:0 0 20 40 80 160 320 O v
NaxCO3 0 10 20 40 80 160 - - . ¥
g " A
Table 2 Box-Behnken experimental factor level ( mg-L' ) ¢z — - ;
KF % Factors -
Levels A B c D B — -
-1 1000 80 20 20 S s =
0 1500 360 40 50 ee
! 2000 &0 © © e. MgS04-7H20 and Na>CO3 f. K2HPO4-3H20 and NaxCO3
1) 1.00x10° mL™', ISEIBEN 211 °C, WEEBET 2500 lux, WEEEIHASR Fig. 3 Contour line and response surface of interaction of various factors on cell density
A Control [ ##iControl - i Control
12h/12h ( i'illl’ ), IBRMMEE 250 mL =MARMER100 mL IFRE. EE S =k - 2
R, BEMNEMUE, E0HERMEANY R, 8TINEK 3 BEIIR, SiE RAMEGIEREIERMELRS S, HME .
KR 2 THNESS. [E. Fv/FmillChl-siREFiBEEEF1188A & B
2) BREEEERENaNO,, MgSO,-7H,0, K,HPO,-3H,0 ifill Na,CO, BIiEE Rk (P< 0&)11)!@%!:%?!11153@?3;@%05 , = F
, ARIKA, B, CAIDRELK/MERE, HI4B8EINEBox-Behnkenifiti mL”, HETIRRd Ll S :
; AL HIDIEE Cili4fISRE,, HiT4EE3MEHIBox-BehnkeniRitHil X105 LY ) - Fy/FmBIChL-aE B ISEEE8 a1 £ lm
3 o!’-"tE"l!’-‘ KEIRE, ARITE0.69707268.97 pg- L, BE ’ ‘
) BT, E=TFAMEA ( 0.65%06244.16 pg-L" ) ( P<0.01) . B .
Fig. 4 To ve ;l;e growth and Fv/Fm . Chl-a concentration
Res u Its of Haematococcus pluvialis in the experiment
NESEXRBRENAELRRE KNS MNBNAT. ESFRMTEHS, BREEH2% EHESTZH Concl usio n
FEEL T\EN&NOﬂitﬁ!ﬂlﬂﬂElﬁEEEEEE ( P<0.05) , 1500 mg'L“ﬂH!IBE‘EH, N
ozt et uoRRR L SuBRaNEm, TLos SUSINS  AUASCUNSMANASMININ. ONOEOESH. MUINE. @
EREEE (200s) ; KHPO.H, ﬁ*‘sﬁamﬁ pio mg L o‘“g : FENESASOEENEN, BERERIRANSEREIRRETECHE,
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Note: Different 1 letters i te significant dlf" between different concentrations
of the same nutrient ( P<0.05 ) .the same below.

Fig.1 Effects of different concentrations of nutrients on the growth of Haematococcus pluvialis




