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— M5 FE
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, 807C 5min .
) (2 -~ 3 d) ’
2
um . 64
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&R 5t
1.
, . ¥=0.07215 + 0.0197 X
94. 4%. X 10°mL'Y, Y 750m

D) RER . B BOR B SH R B A K6 R

1 4
2 mmo) ],



57

gmg/ ],
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[~ -/~ (NH,),CO
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N
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2) k. A A IR B A K b a9 4F A

, , 1.5 m&L
BG11 . BG-11
0.28
~ 026 [~
g
&
S o024 -
2 -@- FeCHLO,
k= -~ FeCl,
2 022 }
£ —A FeSO,
0.20
] ] ] ] ]
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Fe Concentration /(mg/L)
3
4 s
) 100 m&/ L 25 ~30 &L
b
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a
)
8
§ 028 [~
5 -@- NaCO,
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020 | | | |
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4
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b
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4) XTI REA K Fvh

, (
1
/C10P /mL)
/h !
1 2 1 2
4320 5 6 (1. 00) 9. 35(4.66) 4. 81(1. 00) 4.93(1.12)
8:16 6. 38 (1. 69) 10. 48(5.79) 5. 63(1. 82) 5.92(211)
1212 4. 69 6. 78 (2. 09) 12 16(7.47) 3.81 6. 42(2. 61 7.07(3.26)
168 7.81(3.12) 12. 31(7.62) 6. 68(2. 87) 8 02(4.21)
204 9. 31 (4. 62) 12. 73(8.04) 6. 99(3. 18) 8 52(4.71)
2490 11.35(6. 66) 15. 51(10. 82) 7. 48(3. 67) 9. 30(5.49)
1 2 (25540 5T (19040 5C, 144p MOy (M2 = s,
64
1 . .
1 .
. 1
25CH 1 . 2~6 1.7~6.7
(19°C) 2 1 . 2~6 .,
1.8~3.7
1(25C) 1 .
, 80% . 700« 78% . 92%  111%;
2d 63%. 53%. 41%. 35%  39%.
(19°C)H 2, .
2~6 , 91%. 87%
72%~ 64%  61%, 2 94% . 97% 94% . 84%
82%.
5) & AR AR B A K 6 Fe
7 15 ~35°C ( )
, . (35C) ,
25~30C
. (
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DRMEXERRRES BB FORAZE C 2)

’ . 5
(1) , 500L ( ,
) 2 ,
7.5%10" /L
(2) , 10 @0 (2001
, 7% 10" /L
(3) . 60L , 1od 26X
10" /L
@) , (1600L) gd , 1.2X
10" /1
(5) , ( 1.2 @)
. . . 36X 10°
/L

b

0.5~2)x10"° /L

2
20 nmol/L
5~gmgL KH, PO, - H,0
25%0 ~30%0 NaCl
300 m& L NﬂH(,‘()j
1. 5m&L
0. 5m&L . HH)3
L. om&L Mn(fg ° 4H2 O
0 1mgL , NaMa@), - 2H,0
002 mgL . caC) - 6H,0

0.01 m&L Cus), - 5H, O
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0. 05 m&L an)4° 7HZ()
25 ~30C
25 ~35C
140 ~ 800
pmoy(n2- s
>gh
Db A K RFE Himhn % F Ak My 20 KA
C 3 : @
. ©
10% ~15%
( , 2004 , 200 Imadaetal 1991, Liueta]
2002 Richmond etal 2003 ) .
( ,  2003); , ,
©) (
10. 5L 200L )
s ( )
C D s
3 ’
% /(108 /mL) / (10" ) /(1010 /D
( 200 L 180 L 10 M)
25.0 08 34 19
20.0 L1 3.8 21
15.0 22 58 32

10.0 35 6.2 35
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% /(108 /ml) /(102 ) /(10'° /D
50 4.5 4.1 2.3
( 500 L 450 L 20 @)
15.0 4.8 32.4 72
12.5 58 32.6 73
10.0 6. 8 30.6 6. 8
50 7 4 16.7 3.7
( 10.5 L 10 L L2 @)
30.0 8 0 24.0 24. 0
20.0 10. 0 20.0 20. 0
10.0 16. 0 16.0 16. 0
50 27.0 13.5 13. 5
200 L 500 L N 5 10.5 L
24h s 2741 0C,
=% i
. . , ( . .
. . . . ) )
; : 120m&/ 1, 6me/ I,
1. sme&I, 0. 05m&/ [, 0. 01m&/ 1, 0. 1m& [ 0. 02m&/ [,
0 5m&I, 1. om&/1, 25%0  30%a
. 25 ~30°C( 35C),
1006 ~15%
(10l. 60l 2001 500l 1600L) (
) . . (1. 2X

10" ~3.6X10") /L

10% ~15%

. s . 2004 n3 HUFA
, 25(6): 13~18
s . 1998 II. 3011
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OPTIM IZED CULTURE MODE AND II'S APPL ICATION FOR
DENSE CULTURE OF NANNOCHLOROPSIS SAL INA

IN DIFFERENT PHOTOBIOREACTORS

LU Jianguo Z7HANG Jing8Pu YN Mn&an MENG Zhaocai

( Institute ()f()ccan()logy Chinese Acadany of Scimcgs Qin&dao 266071)

ABSTRACT

The impacts of different ficors ( ncluding ]ight tmperaure njuogen Phosphorous
irog carbog z'n,c borog coba,lt copper mo}ybdenur} manganess ef) o cel] Browth of
N annoch Joropsis sa]ing the sole marjne genus of the Eustignat)ph}/'cea,e were carried out pn
Qmngdao and Sigapore w ith nature seawatr Based on the results obtained a optinum maode]
g0od for culturing this unjceljular aRBa was suggestd as {olpw:s 120m8,/], urea 6mg/LKH
), 1.5 m&L Ferric citate ¢ 05 m& L ZnS), 0,01 m& L CuS), 0,1 m& L NM«),
0.02 m&LCoCL . 5 m&LHBQ, 1.0 m&LMnS), 25%~30% NaCl continuous jlmi
nation indoor or sujtaple strong [ight ntensity as wel] as a con@ant temperature heween 95 ~
30°Q or varied temperature heweeny s ~35°C’ Pecific gowth rate at) 0 ~15% .

36X 107 1©1.2x 10" cells /L of dense culture of Nannoch oropsis sa|ina were achieved
by using1q L. of ubular coiled Phoobioreactor ¢ol. 200L. 500 L and 1600 L of fat&€hss Pha
toreac 013 respective]y which was severa] hundred- Pld h Bher han te cel] density of tradi
tionalmjcrajgal culture n aquacujture Specific 8row th rate negatve corre Jatjon with cej] den.
sity affced the biomass ouput n Nannochloropsis salina culture sysem {({~ 1504 Of sPe
cific grovth rate was suested n application for maxina] productjon



