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5 P ,'J_[\'J;i\ﬁ : mmol/ L,ﬁﬂlﬂi%fﬁ . n1 BILL Provasdli B5FR3EAH NI
No  Nos N N, Ns BEAFRE  BA NH.Q AR NaNOy, [ m0] =0,[ n1] =
ne mos  ni "o s 0.64 mmol/ L,[ n.]=1.28 mmd/ L, M4, pE
Py Pos P, P, P TR ERIRE . P 1 =0.070 mmol/L, P >=0.140 mmol/

N #=LL Provasdi J57RFE T N R JE A AnifE , NaNOy L ,ﬂl]l“iﬁf:f@; .
HEIE [ No1=0,[ N\]=0.64 mmol/ L,[ N:] =1.28 MRS BETTR A U "(10 % IR 1.

F1 BEEITER As Uo "(10°)
Tab.1 Table of Uniform design As U (10 ")

Y5 1 2 3 4 5 6 7 8 9 10
$151 1 2 3 4 5 6 7 8 9 10
25 5 10 4 9 3 8 2 7 1 6
#5351 7 3 10 6 2 9 5 1 8 4
2 R Y M EPATEMGRITUEN 3% 4% .65
i e s BB EPA G RE S, M55 .85 .75 9%
2.1 BYE EE BRI A A R |

BRI | Rt K MIRAT EPA S READT | B
MAERIERITEA 6 5 75 9 SHIRET  cosymttrt Hkch 4 SR i s 5 8 94
AR 5 5 8 SEIFREEAE . s

2 WA S8 HMERIMSIRITH ODe v 2R EPARE
Tab.2 OD 4, U value, total lipid and EPA content of uniform design of nitrate, ammonium and phosphorus

ST R AR T i ODiso ufi Mg EPA
( mmol/ L) ( mmol/ L) ( mmol/ L) (%, ) (% B )
1 0.00 0.64 0.070 1.087 0.370 15.54 27.79
2 0.00 1.92 0.180 1.258 0.393 12.50 28 .78
3 0.32 0.32 0.105 1.090 0.360 14.04 30.33
4 0.32 1.92 0.035 1.205 0.386 20.76 32.12
5 0.64 0.32 0.000 0.618 0.270 4.70 5.99
6 0.64 1.28 0.105 1.265 0.413 17.28 29 .44
7 1.28 0.00 0.035 1.210 0.409 11.94 23.21
8 1.28 1.28 0.000 0.650 0.280 5.92 9.36
9 1.92 0.00 0.070 1.233 0.408 15.48 15.94
10 1.92 0.64 0.180 1.078 0.380 11.64 27.19
2.2 I AXH YRRUMIREE B0 mg/ L, %02

S MFRIE A A BRI  AER AR T A
WA R 2 S A R sy T I O IR R vk P
J900.082 mmd/ LI 20 MR & Fe oK . 7 S BG4 J3 i [l
W, AR R BRSO, B3 1 .92
mmol/ L 4 0k BE X 245K 4 167 .230 mg/ L.

2.2.2 BEBRIIEFRIE R AN EPA B Y 0]
A5

H Statistics TAFIZ D[R A1) 25 3L

2.2.1 ¥R AR AN R BE A (R 43 B
H Statistics TRAZ P RIH 45 R | 43 H Aok s
M FRECRTTREWT

Y=5.836x - 5.14l x+15.541 22 *- 18.675 x:-
6170.20 x5 > +1017.907 x; + 92 .662

Y=5.836 (xi- 0.44)2+15.541 ( 2~ 0.601)>-
6170.20( x:- 0.082)°+127.410

R=0.924
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Tab.3 Cell dersity in the uniform design media

= EPORTS

S s A R ODigo ufl I IR S5 ( mg/ L)
(x1) (x2) (x3) SEAE TR
1 0.00 0.64 0.070 1.087 0.370 124.179 128.096
2 0.00 1.92 0.180 1.258 0.393 138.278 130.422
3 0.32 0.32 0.105 1.090 0.360 124.426 126.084
4 0.32 1.92 0.035 1.205 0.386 133.908 141 .119
5 0.64 0.32 0.000 0.618 0.270 85.510 87.377
6 0.64 1.28 0.105 1.265 0.413 138.855 132.175
7 1.28 0.00 0.035 1.210 0.409 133.496 123.711
8 1.28 1.28 0.000 0.650 0.280 88.149 97.202
9 1.92 0.00 0.070 1.233 0.408 136.217 145.324
10 1.92 0.64 0.180 1.078 0.380 123.535 115.041
WEox, xa, xs BN mmd/ LK 4 R 5H
F 4 BERIHEFRETRME EPARE
Tab. 4 EPA content of the algal cell in the unifor m design media
SEE A A iR B g EPA EPA ( EPA % x B /I %)
(x1) (x2) (x3) (%, FHE) (%, 05 S TR
1 0.00 0.64 0.070 15.54 27.79 4.318 4.897
2 0.00 1.92 0.180 12.50 28.78 3.597 4.035
3 0.32 0.32 0.105 14.04 30.33 4.258 3.522
4 0.32 1.92 0.035 20.76 32.12 6.668 5.771
5 0.64 0.32 0.000 4.70 5.99 0.281 0.048
6 0.64 1.28 0.105 17.28 29 .44 5.087 5.322
7 1.28 0.00 0.035 11.94 23.21 2.771 2.771
8 1.28 1.28 0.000 5.92 9.36 0.554 1.570
9 1.92 0.00 0.070 15.48 15.94 2.460 3.280
10 1.92 0.64 0.180 11.64 27.19 3.165 1.937

Y=-0.727x1+1.225x- 0.329%+2.225 1, -
937 113 %7+ 133 .09x:- 1.116
Y="-0.727( xi- 0.84)%- 0.329( - 3.381)°-
0.329( x2- 0.07)°+7.748
R=0.921
ARF YRS EPATE ,—WME?‘J mg/ L, x . x0. x
SONERIEE A A BEIREIKE . M x =0.84
mmol/ L, x»=3.381 mmol/ L, x3=0.070 mmol/ LI,
EPA IR R K, EPASIE (EPA%x MR %) A
7.748%.
2.2.3 ¥R FRIEN EPA =& I RE 40 Hr
CEA LMK ER EPA S E , 5 EPATE
iR 5.
FH Statistics BAFIZ D[R 1) 45 53

(a0

Y=-1.10228 x >+2.018061 x +2.3258
1216.43 x> +176.262 x - 1.7825
Y=-1.10228 ( x- 0.915)%+2.3258 x -

1216.43( x5 - 0.0725)>+5.5340

R=0.9317

ARF YRR EPAS E ,—tﬁfﬁjj mg/ L, xi.x.x
SR NHE . AA . BREKE . M xn=0.915
mmol/ L, x»=1.92 mmo/ L, x=0.0725 mmol/ LI,
EPA "B R K 0 9.999 mg/ L.

T8 3 o 5 IR I A R B BN 4 B T U - A
ZX EPA BT E JEE MM 7E 0.840 ~ 0.915 mmol/ L
WK BERR RN 5 i 70-01 AN IRIKFERT EPA ™
A — NG E IR E AR ELE 0.070 ~ 0.082
mmal/ LI AIABIRFER EPA F= iR B M . &R

X2 -
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&5 WARITHEFER EPATE
Tab.5 EPA production of the uniform design media

S5 ITEE TR R R o0 o 5 EPA EPAF 1 ( mg/ 1)
(x) () ( %) (mg/ D) ( %wt) SEIAE THAE
1 0.00 0.64 0.070 124.179 4.318 5.360 6.083
2 0.00 1.92 0.180 138.278 3.597 4.974 5.461
3 0.32 0.32 0.105 124.426 4.258 5.298 4.591
4 0.32 1.92 0.035 133.908 6.668 8.929 7.895
5 0.64 0.32 0.000 85.510 0.281 0.239 - 0.198
6 0.64 1.28 0.105 138 .855 5.087 7.064 7.130
7 1.28 0.00 0.035 133.496 2.771 3.699 3.673
8 1.28 1.28 0.000 88.149 0.554 0.488 1.972
9 1.92 0.00 0.070 136.217 2.460 3.351 4.410
10 1.92 0.64 0.180 123.535 3.165 3.910 2.296
WREH 3.381 mmd/ LI  EPAS EIRK, X—&H5 MR ETRZZRE 2000, 25(12) 1722 723
5 AR () 2 DR 778 2 3R S A (7 SCR ) . 4 WA R B LE PR IR ) I3
BLE . H izl ,2000,22(11) @ 758 - 760
R sOE A, NS BREERR | R E 4k R
1 J7TF#R EI6 . WA SRR | et R R FWETL | B RAE R, 2000, 21(10) 1975 - 976
#£,1994 21 - 23 6 AL XIZE bRAHE 55 | B RaEE G ma e PR
2 WO JHNHE EBTT AR TP S A i A WS BRSO DR 38 R RIBR B 255995 2000, 20 (1)
B RO BERC 7 R RS . A E AR AR 2000 ,25 658 - 660
(5) :339- 340 7 UL, JEEFSC A BRI R B O At R R
3 BRI REB, RALT A SEREHRNCZEM MRl T2 . %Z ,2000,22(10) : 684- 687
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Abstract

The media of the marine microalgae Ellipsoidion sp. 70-01 are optimized by a uniform design experiment of three

factors at five concentration levels . Three factors include nitrate- N, ammonium Nand phosphorus concentration. The bounds

of the experimental media ingredient are as following: the nitrate and ammonium concentrations , range from 0 to 1.92
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mmol/ L, and the phosphorus concentration ranges from 0 to 0.18 mmol/ L. In accordance with the uniform design tables ,
we design 10 different media, inspect the cell density, and analyze the fatty acid composition of the algal cells by gas
chromatography . It was found that the cell density of the microalga comes to the largest amount of 167.230 mg/ L when both
the nitrate and ammonium concentrations are 1.92 mmol/ L, and phosphorus concentration is 0.082 mmol/ L. While the
concentration of nitrate is 0.84 mmol/ L, that of ammonium 3 .381 mmol/ L, and that of phosphorus 0.070 mmol/ L, EPA
content reaches to the maximum: 7.748 % . On the point of nitrate concentration 0.915 mmol/ L, ammonium concentration
1.92 mmol/ L and phosphorus concentration 0.0725 mmol/ L, EPA production extends to the maxi mum quantity: 9.999

mg/ L. All the results can accord with those of other single factor experiment .

(A TKERT)



