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Effects on culture conditions for f—carotene contents of Dunaliella sp.
WANG Ting,FENG Jia,XIE Shu-lian*
(School of Life Science, Shanxi University, Taiyuan 030006, China)

Abstract: The single factor and orthogonal experiments were performed to optimize the cultivating conditions of
Dunaliella sp. which was collected from salt lake in Yuncheng,Shanxi,China. Temperature,NaCIl,N,P and Fe
were studied for effects on B-carotene contents of Dunaliella sp. The results showed that there was a good
linear relationship between P —carotene contents of Dunaliella sp. and ODgam The B —carotene contents of
Dunaliella sp. was measured by the method of optical density which was simple,accurate and efficient.
Dunaliella sp. was cultured under 20~25°C and 1.0~2.0mol/L (NaCl) that were conducive to the B-carotene
accumulation. When Dunaliella sp. cells grow to the logarithmic phase,high concentrations of N and P were not
conducive to the accumulation of B—carotene,and the concentration of Fe had no effect on the accumulation of
B—carotene. The optimum concentrations of NaNO;,KH,PO, and FeCgHsO, for B—carotene accumulation were
0.6200,0.0256,0.0010g/L. The medium for B—carotene accumulation of Dunaliella sp. was optimized for lay the
theoretical foundation of future development and utilization of local high B—carotene production algae strains.
Key words: Dunaliella sp.;cell density ; —carotene ; optimization of culture condition
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1.1 #HRE5{XEE

S 6 R AL B (Dunaliella sp) K H L PH
FER AT R TGRS S RCCHR[13], N FIEFIR 4%
PEARATE I BE A T 18 53 A NS 1R R 4 5 VAT I S 7 v
LSS S P A T T

SPX-250B-GYG s 248 Lig i ir; 752PC Y
ERANET DLy G RETE G g SK200 /4 4 A
e 22 e Bl SO AT B 4 F s IMS-304x H 3T
AL 5 AT LRSS IR A 7] s SCIENTZ- 11 D
S P AN MR AL T PR 2 AR R AT B A
) s HC-2518R =il R 2 0obL 22 eP Bl R
XA A
1.2 LBHE
1.2.1  BRe4ft SCsar k1 os B 7248 b 15 9%,
JGIE JE HHL: D24 16h: 8h, S5 2 200001x, & H #&)fli2~
3.
1.2.2 A KHERs SRAEAN ] Lo e Ak
48, i AL G TE B -1 8 b 25 B0 8 KOG AR AR Y
Wk
1.2.3 S REER-E bR RN WE
SRR, 45 51 10.15.20.25.30C o F5 I mLER
Wehh BB SR IL T, 5 S 2.0mol/L, 15 78 3k 1l 4y & =
23 WSR3, BN A BE3 AN /KT o BERB 3 52 B—1
1.2.4  EREXTFLIGER-THE M ESENm K E
6N R ERA T, 43 99 24 1.0.2.0.3.0.4.0.5.0.6.0mol/L.
P I m L EE 3 Bh B RS FE 38 v, U3 S A 20°C, 5% 78 3% Ak
Sy S ROCHR[ 131, BEASBR S BE3AN 7K T o A FE 3dl
FER-THE MRS
1.2.5  HESFRER-E bR RMEN WA
SAEIIRPEBLE , 4353 90.22.0.42.0.62.0.82.1.02¢/1
FE I m LR B 2R FR I v, W S 20°C, BF 7R dkh
R M 1.0mol/L, Ho 4z sy 18 2 R SCHR[13], B4
JEB3NACT o BERE3AIN 5 B 2 N 255
1.2.6  JEIAL CEER-AE MRS E MmN WE
SAN YR R BE B, 43 51 4 0.0056.0.0156.0.0256
0.0356.0.0456g/1.. ¥ ImLEER PR BIRS FRIL 0, B
H20°C, 5 FE I EREE 1.0 mol/L, Hofx il sy & 5=
FE TR 13], BEABGBE B3 7K1 o BEFE 3 52 B— 1] 2
MRTH.
1.2.7  BRUSEATALIGEER-IH S bR Srid g i
SARUYFE A E B, 4391 240.001.0.005.0.009.0.013
0.017g/Lo W Iml 8 ¥ B2 Pl 2 By F2 36 v, W&
20°C, 3% 7 b 55 BE A 1.0mol/L, Ho4x il oy & B
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1.2.8 Al G 5% 77 5 vh SUUE OND L B 5 (P S Bk U5
(Fe) JTLRMIMLAL 5Lk G A= K =8 e 24T %
Y5 (OND IS (P A e (Fe) , L 1~ B DR 235 92 36 4% 1L,
K Ly, (31 1EAZ S BG VA 15 7R 3 P [ NaN O5. KHLPO,
FFeCeH;O# BEBEAT T BE— 25 b0, AP RE
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Jo M sE B—iA 8 N FEAOC T . B IR N 20°C,
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Table 1 Factors and levels of orthogonal experiment in the study

BSES
A NaNO;(g/L) B NaH,P0,2H,0 (g/l) C FeCgH;0,(g/L)

ﬂ(\r

1 0.2200 0.0056 0.0010
2 0.4200 0.0156 0.0050
3 0.6200 0.0256 0.0090
1.2.9 B-HI% M HARAEML LB MR AT S0k

[17], HEBOFR I B N 2= AR UERE F120mg, B T-25mL
EER AR, S whiE (3:7) 2 2%, #R4) . Bk
W 10mLYE T 100mLAS L3 s rb, LA T P < Ao il Tk
G W7, F84), WL 24 8.0me/mlL. 43 B
#0.00.0.25.0.75.1.00mL, & J- 10mLAZ t 7 i b,
LA B A v B (327D 52 2%, 3050, AL 5 43 031) 25 0.0
2.0.4.0.6.0mg/100mL. 7E f5z KW I A Ads 00 52 W e
H, Hilbn vt 2 .
1.2.10 FLEKEER-E PR HEMME I 2mLEE
W20 (5000r/min, Smind Jii 3+ i, I SmLIT P4 i :
T3 Bk (327D WS, T B Smin )T 8 A 0 RE (Dh &
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PR PBENBEA R, SR 5 FH A i ek o BOR D% o W
Sk G BEER R FE N B T, W4 22 100mL, 7E i KR
W A AT 5 D 52 ODARL » I 38 3o s v fhly 28 Vs 3 5
AN KB % b 28 i,
1.2.11 I 5587 53 3R HPASW Statistics
18.0F10ringin8. Q¥R A X #4134 T 43 #r A1 & TE 2271 -
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Fig.1  Full wavelength scan of B—carotene
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Fig.2 Standard curve of B—carotene
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Fig.3 Influence of different temperatures on B—carotene content
of Dunaliella sp.
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Fig.4 Influence of different salinities on B—carotene content of

Dunaliella sp.
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B—carotene content of Dunaliella sp.
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Fig.6  Influence of different NaH,PO,*2H,0 concentration on
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MERZ, HAaRENER, KRREWERANLE
Ho I &E P W, Ar A s A KX B s, B
W 240.0156g/LAk , NaH,PO, » 2H,0 [ % 8 5o A1 1K 752
BLRB-IE MR A I, 2GS B, 2 & i
SR .
2.6 FeCH:O X IKER-HAE MREEMNF M
MBI 7T LU, 24 TFeCHO,4 5 M0.001 /1T 5
20.017g/LE, B—1H% N FEH S ENA R /DR, &
B FeCHO, X AL TG #E B—HH B |~ 3 AR B w58 /0N, X
LEH53.18.21.27d B, FeCHsO, K & 4 0.005g/L B F
BINp-tHE bRk, H R # 2 F ASui g 1R
W, FeCoHsO, 1) &5t X AL FCwe B SR B—HH & b 22 I8
W RS AP AR BRI B,
KPR L | BRI SR AR IR IR T Rk B R
[7], Fe G 2% 1 i GEE 0.0 1mmol/L) X D. salinaZfl il 43
ARG HEIE M, R T ERZ R 56%
&, A 5206 45 b FeCoHO, 1 R BE 5 0.005g/ 1558 A

i

2.871 E20.001g/1
SN 0.013g/L
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Fig.7 Influence of different FeC4Hs0, concentration on
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B—carotene content of Dunaliella sp.
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W JEE 24 0.6200g/L, NaH,PO, « 2H,0 ¥ B2 24 0.0256/L AN
FeCeH;0,250.0050¢/L. J1 250 AT 27N, ForfNaH,PO,
2H,O LW 2 2 2% , NaN O 15 NaH,PO, « 2H,0 28 11 1 1]
RO 35 (R3) o AT LY A 1 £ BE % 1& , FeCeH50,
B AT OE Y A, B SR T NaNOs & 4 0.6200g/1
NaH,PO, «2H,0 ¥ &£ & 0.0256¢/L Fl FeCHs0, ¥ [ 4
0.0010g/LIM 355777 45«

PH T Ak B (40 B 9 S R B— S | 2% A ke
NPT AR, AR LB AR [F] 20, S 45
RABPL R TRATT, 755 B B F vh i DR F W 28 B 92,
AR S T AT B A T G AR K P GRCE S U R s
WE, BINaNO;#K [ 4y 0.2200¢/L, NaH,PO, * 2H,0 ¥k J5
410.0256g/L A FeCHs0,¥K & 2470.0010g/L, [T LA, 461

180 0125 %043

K2 ARSI AR
Table 2 The results of orthogonal test

SRS A B C  B-THE b % (mg/100mL)
1 1 1 1 2.093
2 1 1 2 1.548
3 1 1 3 1.871
4 1 2 1 1.563
5 1 2 2 1.847
6 1 2 3 1.994
7 1 3 1 2.149
8 1 3 2 2.566
9 1 3 3 2.014
10 2 1 3 1.420
11 2 1 2 1.821
12 2 1 3 1.975
13 2 2 1 2.032
14 2 2 2 2.476
15 2 2 3 2.012
16 2 3 1 1.915
17 2 3 2 2222
18 2 3 3 2.458
19 3 1 1 2.094
20 3 1 2 1.991
21 3 1 3 1.630
22 3 2 1 1.872
23 3 2 2 2.297
24 3 2 3 1.886
25 3 3 1 2.238
26 3 3 2 2.044
27 3 3 3 2.360

Ky 17.644 16.443 17.375
K, 18.329 17.977 18.811
K, 18.412 19.964 18.199
R 0.768 1.986 1.436

K3 NPFeTCm &t A BRI N A RS T 22004
Table 3 The anova of the effect of B—carotene of Dunaliella sp.

with different N, P and Fe element contents

N N g o F F, wEMN
S oporm FHE g P Lt
Fo0=8.65
A 0.0395 2 0.0198 0.72 Frod 46
B 0.6923 2 0.3460 12.55 ok
C 011535 2 0.0577  2.09
Fon=7.01 y
AB  0.64 4 0.1600  5.80 Fooo3.84
AC 0203 4 0.0510 1.84
BC  0.184 4 0.0460 1.67
w0221 8 0.0280
SR 2.095

T HLE0.0 1KV A 2 #4E0.05 K i %,

TN N A A O R IR IR T R IR, DUARORE PG A i
HEBE 22 05 O], 10 )5 F 4 INaN O & %20.6200¢/L,
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2.743mg/100mL. F] DL H, iS00 45 L ECsSE AT £, 1A
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3 #Fig
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