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Abstract: The effect of carbon source,nitrogen source,pH as well as temperature on the growth of a self-isolated
Chlorella sp. and the production of lutein were investigated. Results showed that glucose was the best carbon
source and potassium nitrate was the best nitrogen source to support sustained and rapid growth of this strain
of Chlorella sp. as well as lutein production. Results of optimization were as follows:the glucose concentration
was 20g L', potassium nitrate concentration was 1.25g -L~",initial pH was 6.0 and temperature was 30°C. In

this condition the maximal lutein concentration was 12.27mg-L™".
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FE Y ESTS201.2 XEKFRIRAD ;A

/NERBE (Chlorella) 2y WA M HES, 7E 532K 2%
T4t 1] (Chlorophyta) ~ 4% {5 4W (Chlorophyceae) <
BR#: H (Chlorococcale) « 7N ER #: Bl (Chlorellaceae) 1)
BN NEREAN I S AT T SRR SED SR H B
A LAA G e A A AL AR BEAT H RS, S R
FITETCICEAT T, R A WU YA T e 78 AR R, /)
BRECE O 8 AL FINE TR  F o = R 2 i A
R, IR AT A, B e S IR RN
AR . Hoh b 3 BT A AN TR
AE A 2RI 55 1 R S S ROV LA 17 G i J . 3 53 4
Ji 1) IS552 B 20 08 VR 005131 o9 4 i 1) A2 A%, oA IR
AR TT 7 12 N A BEAR A | PUAE AL S 48 28 B ik il
A BuIm P s, YT it 9z A5 VF 2 25 O Dh 3%, o2

Y FE B H#9.2013-07-04 * BIRFEAA

BN ZAE(1989-), %, M LA A&, AT T 6 R 5 e AR &
R L5mA,

E&TH B EaKFAFL4(51208305); Lif A& im AT %)
7 B (13PJ1407600)

X E 4 5:1002-0306(2014)04-0179-06

H A Bl DI eI 2 T 5T i — D Ao

I35 28 Autein) )7 VZ AFLE T AEIT K R L i 45
R, Ferh U3 735 2 L B R B SRR YR
SR KIS ) A8 855 5 A A6 S T AR K 25 32 2= L 71
fige N by 358 A5 25 AT BT BT 5 3t ol A 7 8RR L SR ERU AR
e SRS I EAS UL 2 2 LA G R e —
SR AR 2R, 1 HLH AR HEE P I AR AR
IR =400 9 58 R BIAMCE SR AN A AT B R, L4
M A BRI b R ) e I AR S ] IR0.27 %~
0.319! 1131, PRIt AT T e A Ay v 0 32 10 5 oKUK
AT T R AT I,

H AU A B s 5 i 0 3% Ik s 2 AL R D Bk
(Chlorella) «Muriellopsis Sp.%l] W (Scenedesmus) 25,
FLAR ¥y ) £k 1] (Chlorophyta) s ShilLL 4% T ok
W3PS /N (C. vulgaris~ C. protothecoides ~
C. pyrenoidosa) TRRTE 5 IR E5 IR 445 IR 4l i 2K
i = G kae 71, RILILC. protothecoides CS—41
B 22 B dee i, AE30L R I RERT IR 4 1F 1, 4l il
2 3% O B A B S O 2 4.85mg e g7 FIT66.3mg s L'

2014 mam A7



J@étﬂ%&

Scence and Technology of Food Industry

Sansawa 55X /INEREEC. regularis S-500E1T S F7 15 7%,
A T FE AN B 2R ) 28 5 IR B84 g L FI3.5mg g
SanchezZ5 1 5 4R FL 1 43 B34S 31—k e I 2e 22 1A
B (S. almeriensis) , 40 i i3 2% 2 0L 25.5mg g7l
NG A IR A i 3 557t L 2R 5 RS, /N R
S H AT B AR ) I B I R . ARE TR
PR ZR S SEEG R TN B IR A /N BREE LN
AR R A R, B AN IR R IR N R R
FEN R 2R A RAR T RE N A PR AR AR
1 #MRtEAE
1.1 R 5

NEREE (Chlorella sp.)  FTAPE; 7% KE 41 % 3 g
SRR ARAT B, T Al Basal 55 R 5L SR SR AL . 2K
K H S 56 WF 5% 5 %6 2680 0 - 0 1 S04 < g R 4T L Stk
B RE L EUTRE Yo s dral, [ 2 4R L
FI BT FEE. 205 HPLC %41, Sigma—Aldrich
AN ] B ERARAE N Sigma—Aldrich 28 & 6

RID —10A/SPD —20A /= 20 3 AH (L i 43¢ H A
SHIMADZU; BSA 224S—-CW L7 K- PB-10 pHil
fli ¥l Sartorius; ZHJH-C1115CHB@# TAE G il
Sr T A A 3G A PR 4 7] s HZ-9310KBG ' Hi VA ¥ B
IR KA TR IR S50 1% 44  BI A =] s MLS-37807
FEZEVK A HAR =¥ ZHWY-110X5011 1% 2 fE
WA FEIR R IR A BT AN A s A BR A H
Centrifuge5424 /N 850 ML 44 [ Eppendorf; HACH
DR28004; GG T  SEIEME A o
1.2 BEFEH

T/ NEREEDY 1% 00 0 FE A Basal 15 27 3807, 1% 97
25 M2k 250mL = i )il , 1% 9% & 100mL, pHIH %26.5, £2
I 115°C 15min ) iy 2K B )5 7028 CHE R Hh i BE 75
34 3 200r/min .
121 BRIEEIEGE 5300 AR Z0E - S PR AN L AR
Sy ME— T, 1E W AR T SR S S dg =Lt HH PR A
R, AR LR T S 1.25g - L, (- FrpH N 6.5, 7E
28°C 200r/min$E PRHEE 15 %
1.2.2 AP0  WIARA 2 B 53 5 A -
0.5.10.20.30.40.60.120g=1" M4 A 5005, 143
HHIE N 1.25g 17, LR EFpH N 6.5, £E28°C 200r/minid
IR R F% .
1.2.3 S MI0E 5o LIS S A L Slib B L IR 32
VB Ay MR, WILE 1 B IR S 173mg - Lt 48] %8
Bl B YR, FLUR ) 10g L, AR FF pH b 6.5, 7E28°C
200r/min#E PR IG5 75
1.2.4 AR AL I 8 ) 4h i 1 B e B2 4 il
S4:0.0.625.1.25.2.5.5.10g L~ 7 25 B 4 e 5, H:
W 10g L7, AR FFpH N 6.5, 7E28°C 200r/min # IR
W RE I
1.2.5 pHAfIE  WifHpHSr 54 :5.0.6.0.7.0.8.0.
9.0, % HE Ay iU, FLUR BE A 10g - L Gl R 81 Sk 40
Y5, WA 1.25g =17, £E28°C 200r/minE ARG 15 7%
1.2.6 WS MHE  BEIREE S i B 20,25,
28.30.34.37°C. i % Bl il , FEAR BE Dl 10g - L's il
PRk S, IR R 1.25g- 1, A4 FrpH 4 6.5, 200r/min

180 o1z %4m

A T

FEIRIE RS 57
1.3 MEFZ*E
1.3.1 AP EdlE SR MBS b fykis, poE Ll
t67: HHHACH DR 2800 73 % 6 B v Ml 7 1% 5% Wi 76
540nm Ak 11 56 % & (ODsy) > M 72 A £ OD #£0.2~0.8
Pl 18
1.3.2 #iZpbEm e M3, 5- ALK IRk,
HARZ W25 3CHR[19].
1.3.3 AR M e SR 2K ST 1 R 2 i I o —
- VANl ip iR
1.3.4  WPEEERIEREN SR A AR S50 LI 7 A 1Y
Ve AE/NEREERGFE R R K A5 E , I 2mLEE I, 5
/> (10000r/min, 10mind » 7 3, B U1 B T 125 0 7 IS
T EEPe HEAT —20°C YA 14 48h, I N\ 2mL FH g/ &
Bt CARFLLE 21D ¥ W, 7K ¥ % K (35°C , 150r/min)
30min, 20> (10000r/min, 2min) , B3 #3247 HPLC
WE o
1.3.5  WRECE AT IN R E AR S T S A,
PAC 31 Al o o AR B 43 31 249 5410203040 50mg = 1.7 1)
IH- 5 25 bR AR R, YEHPLC k4T 90 5 , 75 3 i % 25
W THI A (y) L5 1 3 2R IR B GO 10— Jn £ Ml U O FR
(y=173534x-373008, R>=0.9991) . S5 1 H 35 I 52 Ff
et FRT U TR A1 N B3 ST 1 — oG R MR [ U 7 B, B AT 31
BRH T BV R P B AR

A Dy = TR RO G (HPLO) A (B L.C—
20AD ZE , SPD -M20A — F & B %) £ Il 25 « Agilent
Zorbax FEcipse XDB —C 3 (4.6mm x250mm;, 5pm) 10, i
FE R BNAH M IS/ 205 (vv) 190/10, i3E 4 1mL/min,
BERE RN 20, HE#R28°C, Al K44 7nm o
2 #R5itH
21 AEmBEXMN/NMKEERKRKARHTERSEL
22

P 1 b T 26 A SRy B T, N IR g v e sl P gl
R, BHAESE3dAEY 1A 5 N (ODsyy M 17.58) 5 418
A YR BT, A IH AR IR L R F, B5 9% 2 A2 d AR ) =
1 K (ODsyp 6.7 5 2 J B A KMl . B B2 LLA
H, BEAG CHL,COO I R, BE 95 B (1 p B i I v 5 ik
N BREE A K A9.0 L I, IX B STk (21145 21 ) 4
20 FHEE O I Y5, AN BREE AR AR, v L/ BR
BEARER T PRI AT IR A K. RiRgE LR
HH , 281 25 0 2 AR /N BRI PO AR e AR A R B AR U o

00 it

—-— b
161 —a—rip

12

ODsy

A& S

0 1 2 3
BRI ] (D

K1 AFEBRE S FODINAE L

Fig.1 The variation of OD under different carbon source
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Fig.2 The variation of pH under different carbon source
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Fig.3 Effect of carbon source on the lutein yield
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Fig.5 The effect of glucose concentration on the lutein yield
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Fig.7 The variation of pH under different carbon resource
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Fig.8 Effect of nitrogen source on the lutein yield
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Fig.9 The effect of potassium nitrate concentration on growth

of Chlorella sp.

KT SR e, 3 b5 I 5 DX ) Al A 4 e 11 £ P 1
K UIAR DG T IR AT W AR R BE N 2.5 L1, B 574d )5,
35 2577 B oA 10.46mg « L5 24l B B K 5 4 10g = 1!
W55 F74d )5, M3 2P =ik 12.3mg L. B5 R4 N5
M7 15 FRIEH TR A (NO, =N, &5 R« 4 e 41
WIME IR BE N T 1.25g LI, B 7e4d)im , Br e A p iy
NO,—NVH FEFA I s 35 IR JE v Al I B IR W] 46 AR S
2.5.5.10g L[, 55 97 4d Ji5 Bl 43 NO; N[ ¥ S5 43 3]
Sh0.448.3.024.7.771g L' SR8, iR AN ) Fe fE
WSE Hy1.250- L

14
12}

I35 ZKE (mge LD

0 0625 125 25 5 10
THRPIATE (go 1L
B0 A PR B RS IH 35 3™ K 5 )

Fig.10 The effect of nitrogen concentration on the lutein yield
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Fig.13  Effect of temperature on growth of chlorella sp.
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Fig.14 Lutein evolution in microalgae in late culture stage

under different temperatures
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