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1 MRER®E (A) 75 150 300  600mg/L
KNO;; (B)20 40 80 160mg/L

1.1 FEHRRIR
= ’2003 Na,HPO,- 12H,0; (C)1 2 4 8mg/L
_ FeCly; (D)50 100 200  400mg/L
, BTO0O01(Navicula BT001) .
. i Na,SiOs- 9H,0 Wang  (1999)
1.2 FERFIRAMNEE (1999) |_16(45) ,
(KNO3), (NazHPO4'
12H,0), FeCls - 6H,0), .
20) (FeCls-6H0) 17 RENEXZWEBHMELL
(Na28|03'9H20)( ) )!
GC-300( ) ’
. 0 4 8 12 16 20mg/L
1.3 FFE BT001 HEFHIERHY 13 8
(1996) Leandro  (2003), ’ ' o
LA.M. BT001 ’ ’
5800 Ix 12h : 12h (24=1) KNO,, 13
’ 3 12 ,
1.4 EKERHUE 13 ,
BT001 K =
(IgN  IgNo)/T , N T 2 &
v No T ) 21 N. P, Fe, SiME&Z$EFXR
T

1.5 N, P, Fe, SIHEERRAFXE (Seppala et al, 1999)

BTO001 N P '
Fe Si lLA.M. 24h '
KNO; Na,HPO,-12H,0 FeC|3 KNO; )
Na,SiO;-9H,0 KNO; 0 75 150 KNO;
300 600mg/L KNOs;  KNO; 0—300mg/L
Na,HPO,4-12H,0 0 20 40 80mg/L : KNO;
Na,HPO, - 12H,0; FeCl; 01 2 4 300mg/L BT001
200  400mg/L Na,SiO, - 9H,0 3 ATP GTP
N P Fe Si (Seppala et al,
1.6 N, P, Fe, Si HERERER 1999)
BT001 N P Na,HPO,-12H,0
Fe Si LAM. 24h ! NazHPO, - 12H,0
1 BTO001
Tab. 1 Individual effect of 4 factors on growth of Navicula BT001
1 2 3 4 5
KNO3 0.039 0.056 0.063 0.074 0.056
Na;HPO, - 12H,0 0.031 0.039 0.043 0.039 —
FeCls 0.036 0.097 0.116 0.153 0.111
NazSiO3- 9H,0 0.039 0.078 0.080 0.057 —
:KNO; 5 0 75 150 300 600mg/L; Na;HPO,-12H,0 4 0 20 40 80mg/L;

FeCl; 5 0 1 2 4 8mg/L; NaSiO3-9H,0 4 50 100 200 400mg/L
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) 0— 2003) , Na,SiO;- 9H,0 50—
40mg/L BT001 200mg/L BT001
; 40mg/L BT001 ; 200mg/L
(1 BT001 (1
22 N, P, Fe, Si FXt A E BT00L £k
« BEOZEIRFFNEKRTAEE
” 2 R )
:B D A C 2 B
(Coale et al,
1996)  Fe . FeCly 0— B
4mg/L BT001 ; D
; 4mg/L ,
BT001 (1 ) ; ()
(Wu et al, ' KNO;
2 BT001
Tab. 2 Results of orthogonal test on 4 mineral nutrients for the growth of Navicula BT001
A(KNO3) B(Na;HPO,) C(FeCls) D(Na,SiO3) K
1 1 1 1 1 0.051224
2 1 2 2 2 0.079713
3 1 3 3 3 0.056235
4 1 4 4 4 0.041217
5 2 1 2 3 0.065276
6 2 2 1 4 0.076831
7 2 3 4 1 0.050507
8 2 4 3 2 0.042913
9 3 1 3 4 0.082628
10 3 2 4 3 0.065509
11 3 3 1 2 0.041356
12 3 4 2 1 0.038337
13 4 1 4 2 0.063621
14 4 2 3 1 0.045295
15 4 3 2 4 0.037848
16 4 4 1 3 0.051073
K1 0.228389 0.262749 0.220485 0.185364
K2 0.235527 0.267348 0.221174 0.227603
K3 0.227830 0.185946 0.227071 0.238092
K4 0.197837 0.17354 0.220854 0.238524
k1l 0.057097 0.065687 0.055121 0.046341
k2 0.058882 0.066837 0.055294 0.056901
k3 0.056958 0.046487 0.056768 0.059523
k4 0.049459 0.043385 0.055214 0.059631
R 0.009423 0.023452 0.001647 0.01329
£3 EXZRIMNARHEADTEKREXNAE BT EKERII
Tab. 3 Combinational effects of 4 factors on the growth rate of Navicula BT001 in orthogonal test
1 2 3 4
KNOj; 0.057 0.059 0.056 0.049
Na;HPO, - 12H,0 0.065 0.067 0.046 0.043
FeCl; 0.055 0.055 0.057 0.055
Na;SiO;3-9H,0 0.046 0.056 0.059 0.059
:KNO; 4 75 150 300 600mg/L; Na;HPO4 12H,0 4 20 40 80 160mg/L;
FeCl; 4 1 2 4 8mg/L; NaSiOz- 9H,O 4 50 100 200 400mg/L
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150mg/L  Na,HPO,- 12H,0 40mg/L FeCl,

4mg/L  Na,SiOz- 9H,0 200mg/L
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Fig. 1 Navicula BT001 growth in the medium containing 4
minerals in the optimal combination
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Fig. 2 Effects on growth rate of Navicula BT001 under
different concentrations of urea

800 _
700
600 L]
500
400

A8t/ (me-LY

300+
200}

100+

O 4 s 12 16 20

JREHJE/ (mg-L'")
3 BT001
(n =5, *=SD)
Fig. 3 Effect on biomass accumulation of Navicula BT001
in urea-added medium in orthogonal test (n =5, *=SD)

( N) BT001 ,
, BT001
9
1 2.69<
10%/mll, 722.21mg/L
10 ( 4,
2.31><10%/ml, 450.73mg/L
3 Wig
gamma-
(GLA) (EPA)
(DHA), ,



2 (Navicula)BT001 161
3.0
2.8 - ’
] e 16mg/L
2.6 | R , g
./I

24 / %k ! 8 \
e 2.2f o 5
X 20l LA 5.483>10cell/ml \
= 1.8) o/
£ o/
% . .’ ,JIT]
g 14 ff 5

Lo M ,

08 &

0.6 '

2 4 6 8 10 12
By Frmtfal/d
4 )
' BT001 _ (n = 5, +SD) _ s £ x B

Fig. 4 Effect on cell density of Navicula BT001 in urea-

added medium with different forms of nitrogen in ’ , 1996.

orthogonal test (n =5, =*SD) 3(2): 13—19
—o ! , , 1998.
- ,13(4): 7—14
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' ,4: 43—47

N P Fe Si=10 1 0.1 1(x=10°

(Kelly et al, 2004)
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EFFECTS OF DIFFERENT NUTRITIONAL MINERALS ON
THE GROWTH OF NAVICULA BT001

ZHENG Wei-Fa', WANG Xue-Mei', WANG Yi-Qin?, CHU Cheng-Cai®

(1. Key Laboratory of Biotechnology for Medicinal Plants of Jiangsu Province, Xuzhou Normal University, Xuzhou, 221116;
2. Institute of Genetics & Development, Chinese Academy of Sciences, Beijing, 100101)

Abstract Marine diatom is one of the primary production contributors in marine ecosystem, and essential
feeding stuff in aquiculture. The benthic species Navicula that usually contain rich polyunsaturated fatty acids are
often used in the first choice to feed young seashells such as abalone. One of Navicula species, named Navicula
BT001 was sampled in Yantai seashore (Shandong, China) and later isolated. This species can excrete large
amount of exopolysaccharides and produce rich gamma-linoleic acid (GLA, 7.55%), ecosapentanoic acid (EPA,
21.52%) and docosahexanoic acid (DHA, 3.64%).

This study aimed to determine the optimal formula of four essential inorganic minerals KNO;, Na,HPO, -
12H,0, FeCl; and Na,SiO3-9H,0 for growth of Navicula BTOO1 in our culture. The optimal composition and
concentration of the minerals were determined by single-factor test and combinational orthogonal test Lig(4°).
Navicula BT001 was cultured at the optimal concentration set by orthogonal test. To reduce nitrogen cost, urea
was used as the substitute of KNO;. The effect on diatom growth by urea was evaluated at the optimal
combinations. The results of four single-factor tests showed that the optimal concentration for KNO; was
300mg/L, for Na,HPO, - 12H,0 at 40mg/L, FeCl; at 4mg/L and Na,SiO;- 9H,0 at 200mg/L. In orthogonal test, the
optimal concentration of the four mineral nutrients was determined at 150mg/L for KNO;, 40mg/L for
Na,HPO,- 12H,0, 4mg/L for FeCls, and 200mg/L for Na,SiOs- 9H,0. It can be seen that these results were nearly
the same to those of by single-factor test, except for KNO;, whose optimal concentration was 150mg/L in
orthogonal test. According to the orthogonal test result, the order of impact by the four mineral nutrients on
diatom growth was Na,HPO,-12H,0 > Na,SiO;-9H,0 > KNO; > FeCl;. Complete substitution of KNO; by
CO(NH,), in same mole concentration showed clear increase in growth rate and biomass accumulation, suggesting
that urea is an ideal nitrogen source for mass mariculture production of Navicula BT0O01.

Key words Navicula BT001, Nutrients, Orthogonal test, Optimal combination



