96 CHINA OILS AND FATS

2018 Vol. 43 No. 4

EYTRE

P 15 B R % Desmodesmus sp. WC08
A BN B ERUHAR

x| ARk A

5 ,X' F ];f:
(l.iEd k¥ MHETFRE, B 570228; 2. & K F

JEAMK REF

o RAFIR, v 570228)

WE. A THRSZEFEEG ME Desmodesmus sp. WCO8 &3t fig = &, KA vh B E kAR A AR

AR ATHRACAT . iRt B R

R, A

b T T ®

%6 Desmodesmus sp. WCO8 sk fig = &6 9 /NH &
| A Plackett — Burman X Z& K P 5 i 8 T 2 & % % Desmodesmus sp. WCO8 & fig /= &

# 4 A~H % ,i5 8 Box — Behnken X35 BRI A v @ AT Z T 4 ANB Z 0 RERKA 145 0D,

0.33, &% 2 10 mmol/L,

WCO8 #3545 /= & 4 141.47 mg/ (L - d) , AL ETIL

HE1.6% Feinds pH 6.5, FEARALJE 69 45 TF 3% 7& Desmodesmus sp.

57T 147.33% .,

FEER T mp sk g~ & UK E s Plackett — Burman X5 ; v B @ ik

HE 525 TS222,;Q936

SCHERFRIRAD ;A

XEHS 1003 -7969(2018)04 —0096 — 05

Optimization of oil yield of tropical rich —in — oil microalgae
Desmodesmus sp. WCO08 by response surface methodology

LIU Jiguang'~*,

LI Ang', LIU Pinghuai'

, WANG Shenglin', ZHAO Zhenyu'

(1. Department of Materials and Chemical Engineering, Hainan University , Haikou 570228, China;

2. Institute of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, China)

Abstract ; In order to improve the tropical rich —

in — oil microalgae Desmodesmus sp. WCO8 oil yield, the

response surface methodology was adopted for autotrophic study on optimization of culture conditions. By

single factor experiment, nine factors optimal concentrations which could promote oil yield of Desmodes-

mus sp. WCO8 were obtained. Based on Plackett — Burman experiment, four significant factors were

screened owing to Desmodesmus sp. WCO8 oil yield. The optimal conditions were determined through the

Box — Behnken experiment and response surface methodology as follows: nitrogen concentration 10 mmol/L,

salinity 1. 6% ,

mus sp. WCO8, the oil yield was 141.47 mg/(L - d) ,

zation.
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initial ODg, 0.33, initial pH 6.5. Under the optimal conditions for cultivating Desmodes-

increased by 147.33% than that without optimi-

in — oil microalgae; oil yield; nitrogen concentration; Plackett — Burman experiment;
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G A/ (mmol/L) 8 12
H dummy -1 1
1 HEYe E/ ( mmol /L) 0.07 0.11
J Witk pH 6.0 8.0
K EREE/ % 1.4 1.8

Hf:dumm}’ ﬁ%}ﬁ*ﬂﬁ;o ‘FIEJ o

% 2 Plackett — Burman {18214 8

E F G

=
53
do
=
™
o
!

H I J K ™%/ (mg/(L - d))

1 -1 1 -1 -1 -1 1
1 1 -1 1 -1 -1 -1
-1 1 1 -1 1 -1 -1
1 -1 1 1 -1 1 -1
1 1 -1 1 1 -1 1
1 1 1 -1 1 1 -1
-1 1 1 1 -1 1 1
-1 -1 1 1 1 -1 1
-1 -1 -1 1 1 1 -1
-1 1 1 1
-1 -1 1 1
-1 -1 -1 -1

‘,
© ®©® 9 O U A W o~ R

—_—

N = O
| |

—_ =
| |

—_— e
| | |

— =

1 1 -1 1
1 1 1 -1
-1 1 1 1
-1 -1 1 1
-1 -1 -1 1
1 -1 -1 -1
-1 1 -1 -1
1 -1 1 -1
1 1 -1 1
-1 1 1 -1
1 -1 1 1
-1 -1 -1 -1

123.822
61.662
80.038
70.561
78.839
63.405

116.671
65.620
66.372
92.845
51.157
62.313




2018 4 55 43 45 55 4 1] T

i »

K Design — Expert 8. 06 H{F X A5 25 R AT
i 2o, AR AR 30 3R 3 AL 9 SRR )
U ODgy RMRIE W46 pH ERJE 4 DIHEON B H

A & .

#& 3 Plackett — Burman i I§ 57 =45
SR BEIHRE ONE AR S
e i 4.08 8.1604  3.561 1
Lride -2.48 -4.960 1 1.3156
WIlE ODgg, 8.91 17.8214  16.983 8 *
dummy -1.15  -2.3092  0.2851
Wk E -3.26 -6.5112  2.2671
ke g -0.94 -1.8806  0.189 1
AR 10.38 20.7670  23.062 1 #
dummy -5.77 -11.5381  7.1191
ek 12.46 24.9190  8.2058
WIlG pH -7.46 -14.9234  11.909 4 "
HhpE 0.69 13.7895  33.3025 *

e = HREEWEER,

S5 IR T I ) R T, BR S 4
ODg, W15 pH VRS ER R, oAt 2 PR R e L 245 A
N E 0. 754 mmol/L 453k 0. 05 mmol/L  #k
HeJE 0.5 mmol/L K 0. 02 wmol/L B3R 0. 09
mmol/L,

2.3 v kEAe

A& Plackett — Burman [K £ fifi ik 45 £, X B 3
5200 Desmodesmus sp. WCO08 J G = R EEHN £,
4 Box — Behnken &5 J5t F 5% F Design — Expert
8. 06 F AT o 1w Oy A A il g T Mo, 4R
R MACALA  ARIE BT 45 R AT U R = KF
B, R St rk-P W3k 4 il R KCP st
RIS, [ AR K0 W PR S LK 6

%4 Box - Behnken X I8t E = B H G KFE

K-
A% -1 0 1
C W) ODgy, 0.25 0.30 0.35
G A/ (mmol/L) 8 10 12
K ¥R JE/ % 1.4 1.6 1.8
J #0146 pH 6.0 7.0 8.0

Fi|H Design — Expert 8. 06 {1 T4 1H ODygy,
R E R EERIYI IR pH XHIAR 28 (V) 20 4 5] )
SYHT, HENT. 22 T8 R M N T [T AR Y = 89. 74 +
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1 0 0 0 0 88.39
2 -1 0 0 1 87.41
3 1 0 0 1 105.75
4 1 1 0 0 126.29
5 0 0 0 0 98.50
6 1 0 -1 0 88.95
7 1 0 0 -1 110.07
8 0 0 0 0 83.13
9 -1 0 1 0 90.92
10 0 -1 0 1 89.17
11 0 1 0 1 82.15
12 0 0 -1 -1 91.95
13 -1 0 0 -1 87.31
14 0o -1 -1 0 90.42
15 -1 -1 0 0 90.07
16 0 0 0 0 87.86
17 0 0 -1 1 72.42
18 1 -1 0 0 108. 31
19 0 0 1 1 89.18
20 0 -1 1 0 90.95
21 0 1 -1 0 116. 64
22 0 1 1 0 141.46
23 -1 0 -1 0 90.03
24 1 0 1 0 113.24
25 0 0 1 -1 119.23
26 -1 1 0 0 121.13
27 0 -1 0 -1 82.72
28 0 0 0 0 90. 82
29 0 1 0 -1 146.73
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%35 Desmodesmus sp. WCO8 JIF 1532 b vl I8 72 R Ny
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cJ 136. 89 1 136.89 2.10 0.1689
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7= ARk B i g 141,47 mg/ (Lo - d) , LU AL AL AT
(57.2 mg/(L - d))#E T 147.33%

pmol/ (m’ -
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