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Study on the Conditions Optimization for Astaxanthin Accumulation in Haematococcus pluvialis
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Abstract : Astaxanthin has strong antioxidant capacity. Haematococcus pluvialis is the living organism with the
highest known astaxanthin content. In this study, the effects of temperature, pH value,NaCl concentration, and
sodium tungstate concentration on astaxanthin accumulation in H. pluvialis were studied by response surface
methodology. The results showed that the optimum conditions for astaxanthin accumulation in H. pluvialis were a
temperature of 27 C,pH 9.6, NaCl concentration of 1.7 g/L.,and sodium tungstate concentration of 5.2 mmol/L.
The order of influence on the accumulation of astaxanthin in H. pluvialis was pH value >temperature> sodium
tungstate concentration>NaCl concentration.

Key words: Haematococcus pluvialis ; astaxanthin; conditional optimization; response surface method; sodium

tungstate

5l UAE K

ELF QLA RER,F BALKRETFEREZEMHRAHTR]. RS FFL,2021,42(16):152-156.
LI Wenxue, BAI Huiying,ZHAO Hongjing,et al. Study on the Conditions Optimization for Astaxanthin Accumulation in
Haematococcus pluvialis|]]. Food Research and Development, 2021 ,42(16):152-156.

IR R B ATRSR TR ALRE T, XA RS Y
BRI A B BR T R8CR WM PR 5 | S A R oAy
DIRER (SIS I ¢ VLTI O e W 1 T AN E I L TR
AR EZ R, FE, 1 B A IR R AR
SRIFTE R, RARIFT R CPOESR ANR R A 45, )
T2 T DR £ R A= ) PR~ R ST 40, 5 I 7 3R
VRIS AS IR A 2R,

URFT 2R 2 AR T AP LB 2R e, WAL
BRI AR 2 & it AR, =ik 4%, AE )
WM TR RINE RS, AR5 LI I LR
R TC R SE M W AR LT R BEIT T R AL, P
SR IS P A T LAl A R A D ) T PR R AR, £ A
VIR X A S W, DT 38 B P R . AR
SCR FH A W TR AR L EE \pH B NaCl MR EE . F3R4N

FEGTHH KRR R R S0 3 B AL 4 (19054202 ) s KAp A B BI85 H (202010057149 )
VEF T 25302 (1996— ), & (B0, - RIFGE A= WF5E 0 1) < A e R
FHAEIEE AT 2 (1964—) , 2 (B0) U2, T4 WF58 0 ) K= SRl sh s g 5 ikt



B AR

RaftASAR

20214 8 H
o5 42 555 16 14

153——
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BRI A E— AT & R R AL BRI S AR

1 MMP5FE
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P AR LLBREE RN E B K A A ST

o K MC K 3% 3£ (modified chalmers agar ) :
MgS0, - 7H,0 100 mg/L . K,HPO, 20 mg/L.CaCl, +2H,0
54 mg/L., ZnSO, +7H,0 0.008 2 mg/l., MnCl, -4H,0
0.004 1 mg/L..Na,;MoO, +2H,0 0.038 mg/L.CuS0, - 5H,0
0.006 mg/L..CoCl,*6H,0 0.005 1 mg/L..H;BO; 0.061 mg/L.
LM 22 4 0.019 8 mg/L .KNO; 200 mg/L FeCl,
6H,0 0.024 4 mg/L,pH 7.2.,
1.2 a5
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Table 1 Experimental factors and levels of response surface

methodology
K A SREEFC B pH A cmm%&&ﬁ>D%ﬁﬁfé/
1 25 8 0 0
0 28 10 25 4
] 31 12 5.0 8

132 IR RS S RAIE

HRARF X B0 R S 0 R A 20 R, A T R A 2T Bk
PR BB, 7 d J5 |, 4= RSk 12) 7
P E IR R AL B 20 mL MR, DT VR
2 K, H 5%KOH F1 30% H i L bRt 25, i , —H
F£F B ( dimethyl sulfoxide , DMSO)#EHL(65 “C/KH ) , B
O, FIEWREE SN, HRVER A, FIBAE 492nm
ST ZEWROCAE , ARHEARE I LT B RS R &
Y=219.43X-0.001,R?=0.999 6(Y & 492 nm AW G1E 5
X WIFE RS, mg/L).
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Table 2 Experimental scheme and results

- . ~ CNaCl DAmEy IFSHES
gl A RE BpH A Rz ez H/(mg/L)
1 0 0 -1 -1 5.05
2 0 0 1 1 5.4
3 0 0 1 -1 5.25
4 0 0 0 0 6.73
5 1 0 1 0 5.77
6 0 0 -1 1 6.44
7 0 -1 1 0 5.78
8 0 1 0 1 5.02
9 0 0 0 0 6.86
10 -1 -1 0 0 5.61
11 1 -1 0 0 5.17
12 0 0 0 6.83
13 -1 0 -1 0 6.18
14 1 0 0 1 5.7
15 -1 0 0 -1 6
16 0 -1 0 1 5.79
17 0 1 1 0 5.17
18 -1 1 0 0 5.23
19 0 -1 0 -1 531
20 -1 0 1 0 5.78
21 0 0 0 0 6.37
22 1 0 -1 0 5.28
23 1 1 0 0 5.05
24 0 -1 -1 0 6.15
25 0 1 -1 0 5.12
26 1 0 0 -1 5.03

27 0 1 0 -1 5
28 -1 0 0 1 6.21
29 0 0 0 0 6.38

HRAE R 2 BAlR4As AL, % Design—Expert 10.0 1
PE, BRE T Y =6.63-0.254 -0.27B-0.089C+
0.24D +0.0654 B +0.22A4 C +0.12AD +0.10BC -0.12BD —
0.31CD-0.4642-0.79B°-0.42C*-0.56D%, %} a7 J5 ¢ Y
HEATT5 25500, o BT R L 3,

HRAE T 25 3 A 45 SR w0 A6 T 1 LA A
PE(P<0.01), 77 22 RAUTA 1 35 (P>0.05), BRI R2=
0.901 6,R%,;=0.803 1, M A5y 9.186>4"1, L 45 1
A 90.16%F Gz 207 B IUA JE R A, i i
FPER IR 45 AT, MR (P<0.01) .pH {H (P<0.01) FlI
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Table 3 ANOVA results of the fitted curve model

FERIE FHR AmE By F{H PiE
Y 8.96 14 0.64 9.16  <0.000 1
A B 0.76 1 0.76 10.80  0.005 4
B pH {H 0.86 1 0.86 1236 0.003 4
C NaCl¥JE 0.095 1 0.095 1.37 0.262 2
D BIREIRIE 071 1 0.71 10.17  0.006 6
AB 0.017 1 0.017 024 06305
AC 0.20 1 0.20 283  0.1145
AD 0.053 1 0.053 076  0.399 0
BC 0.044 1 0.044 0.63 04403
BD 0.053 1 0.053 0.76  0.399 0
cD 0.38 1 0.38 550  0.343 0
A? 1.38 1 1.38 1974 0.000 6
B 4.02 1 4.02 57.54  <0.000 1
c 1.12 1 1.12 16.07  0.001 3
D? 2.05 1 2.05 2936 <0.000 1
B2 0.98 14 0.070
AL 0.75 10 0.075 128 04375
ARz 0.23 4 0.058
I BN 9.94 28

H:P<0.05, 2257 835 P<0.01, Z 5B %

SRR BE (P<0.01) % T A= 21 BR i Ry 2 R Rk PRk
T AR 8 3, T NaCl ¥ B X W A 2T BR AR 75 A B2
AN (P>0.05), IRI A% B*.C* .D* A5 1% i 520
(P<0.01) MR ZZ H 10 CD AB AC . AD BC .BD 51
IR (P>0.05) o R4 FAEK/IN, B 78 R R A 21 Bk
IR Z R ZE TN B>A>D>C.
2.2 W T PR AN A s Lk AT

J7 250 BT s [ A 7 ARG B R AF, DA TR] U
Ry B, R FH Design—Expert 10.0 #0422l 2522 HAE H
Xof T A 2T 1R MR 2% R SR 114 i 7 T 5 4 v 4k R
SERILIE 1~ 6.

U RS/ (mg/L)

E 1 REM pH EXEEAMNMELKRENSERRNZMN
Fig.1 The effect of the interaction of temperature and pH value on
the accumulation of astaxanthin in H. pluvialis

R 2 S/ (mg/L)
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Fig.2 The interaction of temperature and NaCl concentration on
the accumulation of astaxanthin in H. pluvialis
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Fig.3 The interaction of temperature and sodium tungstate
concentrations on the accumulation of astaxanthin in H. pluvialis
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Fig.4 The interaction of pH value and NaCl concentration on the
accumulation of astaxanthin in H. pluvialis
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Fig.5 The effect of interaction between pH value and sodium
tungstate concentration on the accumulation of astaxanthin in H.
pluvialis
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g2
Fig.6 The effect of the interaction of NaCl concentration and
sodium tungstate concentration on the accumulation of astaxanthin
in H. pluvialis
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