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KRR WA FiARAE BHROLR; MBEWAE; R E AR

PESES Q93-335 SCEEARIRED A
% 4l B (Cyanobacteria) X 44 # ¥ (blue-green
algae) , & — K KBRS 17 7 A MO A VB Y I %
TR LTS 2 Fp 2R AL, 22 4RI R g g, H AT,
SI 06 & R Y WE 20 TRy B 40 AR A 4R M Al T PCC
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WANE Synechocystis sp. strain PCC 6803 &
Anabaena sp. strain PCC 7120 WAk HEF A A, 2
HTTESE B0 = PR AT B AT BGL1 WM K: 7 L 7
30 °C fH i Ot B2 R, 150 r/min, JE 38R 50 ~ 100

1.1

pmol/(m® « &) By Z5AF T 55 % 2 X EUY
12 AEARENEFRBREEFENRE

J T 5 LA CE FF (NO; DL T ALk B 57
(HCO; ). Fe 37 LA K Na, S, O, XF 40 g 2k K 1 5%
W, Bt H T KNO,, KHCO,, NaHCO;, FeNa,-
EDTA.Na,S,O; JUFE IR G 32 W, 0 4% — e W i
MBS E RS R (R D, REFRBEANR
[ E SR 2 TRV BE 1 Y B AR B 9 5. e Ak, A e
il T A TE) e BE A BG L1 ER 95 36, 43 51 0.3 X ,0.5X

ARARFAEHEZHERE

Nutrients used in this study

lﬁ%‘%qﬂmﬁ/(ymol/l‘)

Concentration in medium

*®1
Table 1
IR AE WM BE / (mol /L)
Nutrient component Concentration in storage liquid
MR H KNO; 2
R A A KHCO; 1
AR S84 NaHCO; 1
BB MR NaoS; O3 2

Z iV 2R — 48k FeNa,-EDTA 0.1

0,2 000,5 000,10 000,17 000,30 000
200,2 000,10 000,30 000,50 000
200,2000,10 000,30 000,50 000

2 000,5 000,10 000,20 000

2,5,10,15,20,30,50

0.8X,1.0XBG11,
1.3 EKHZEHNNE

£ 30 °C fH IR 6 B #% K, 150 r/min, G 5R 50 ~
100 pmol/(m® « ) M4 N R IG ML FP, %1k
U1 WK A TR IR 10060 B B2 A i K Anabaena sp.
strain PCC 7120 [ Synechocystis sp. strain PCC
6803 He A B A [ e & 19 55 F5 3 P fEH Doy =0
PCC 6803 7 43 7l B5 3% 12.24.36.48.60.72 h EI]L,
PCC 7120 435l 553% 12.24.36.48.72,96 h B
RT3 66 BE T LR 2 Rk~ A A BR 2 w)D I i
20T (730 nm MEOE ) o Bk UIBURE: i 7 28 0 R
IRy 78 K B A R 78 K A K i IBORE I S aE AT
SWHEYFER,
14 EFETFEHRER

& FH ] W4 66 BE 3 & Anabaena sp. strain
PCC 7120.Synechocystis sp. strain PCC 6803 H &K
9 D E I I JC BT 8: 75 58 R WO B T 2= D s o —
0.5, % Synechocystis sp. strain PCC 6803, Anabae-
na sp. strain PCC 7120 2 AR 70 Bl 34T 4 15 &
2 5 RE BRI LG 3 DM BESE . IR Symecho-
strain PCC 6803 {1 # B & 24 0.5,
0.125(0.5/4),0.031 25(0.5/4*),0.007 812 5(0.5/
4%) B BR Anabaena sp. strain PCC 7120 W) #i B
¥4 0.5.0.25(0.5/2),0.125 (0.5/2%),0.062 5(0.5/
D)o TEE AN R M BB SR TR [ R R Rk B R

cystis sp.

BE BT SRR 5 pL. 3 IRAEW ¥ .

2 #ER545Hh
21 ABREMBGII EFEEMNEAEEKD
A

N E A [E W E B BG11 X Anabaena  sp.
strain PCC 7120, Synechocystis sp. strain PCC
6803 B 2B BU G AR AR K B2 0, B T 4 A Iﬁl‘il?ﬁ?
M) BG11 #5553k, HC &TG LIy 2 F iy A= 7 5 4

TR 23 31 2 T A 9 RE B BGLT AR B IR S v uﬂl
AR 2 (B 1A FE 1B GRS K Doy n = 0.5
R 5 A T R AT RN R IR AT A B [ R R R O b
TR IRF i IR5~7 d(F 10) .,

S8R WoR AR LY BG11 B F2 Bk Ana-
baena sp. strain PCC 7120 fJ4: KR B K 22 BN
FAR B %, Synechocystis sp. strain PCC 6803 FE0.8 X
e LOXBGL K FRFE A AR L 0.5 X F10.3 X BG11
SR A L (8 10) . YRR BE 19 BG11 K
Je Ak BRGS0 25 50 70 2 4 ik GG 0 20
H R ER 2 Z B2 o Synechocystis sp. strain PCC
6803 ZFN MM Ju W E ., BT UL EG R TR
BYSCES fiF I BY BG11 3532888 1.0 XBG11,

22 ARREMNEFAXNEAFTERKKNF M

DA e B 04 i e (N O3 O X 5 41 1 A K Y

RO T WEFENO, XA AR K R

B/
w



6 1 o RAE . BRI LR E S 3R U E X Anabaena sp. strain PCC 7120+ +++ 19

10 ~0.3xBG1 1
P b3 —05xBG11
£ 0.6 —=-0.3xBG11 (1)2 +08xBG11
& —05%xBG11 2 0.8F = 10xBG11
Q 04 ~08xBc11 Q9§ B
0.2 = 1.0xBG11 0.2,
000779730 30 40 50 60 70 80 90100110 0001620 30 20 50 60 70 80

IS [)/h Time IS i]/h Time

I’(1(16803. . ® ¢ O

~

11(1(17120. ‘ \'ﬁ' 3 #a B B

0.3xBG11 0.5xBGI1

I’(1(16803. ‘ @ . . @

pec 7120 % o P @ &

0.8xBGI11 1.0xBG11

AR E ) BGL1 % Anabaena sp. strain PCC 7120 4K BRI ; BRI B 19 BG11 X} Synechocystis sp. strain PCC 6803 /=
KRR ; C. Drso am = 0.5 FITE B — R IV F BEHFT 25 B B R B 523 . A Effects of different concentrations of BG11 on the growth
rate of Anabaena sp. strain PCC 7120; B.Effects of different concentrations of BG11 on the growth rate of Synechocystis sp. strain PCC
6803; C.Cells suspended at D730 nm = 0.5 were serially diluted and spotted on solid medium.

B 1 H54HE Anabaena sp. strain PCC 7120 B Synechocystis sp. strain PCC 6803 ZE A Bk E BGl1 BiE R BB R 4K
Fig.1 Growth of Anabaena sp. strain PCC 7120 and Synechocystis sp. strain PCC 6803 in different concentrations
of BG11 liquid and solid medium
1.2 ——(0 mmol/L . ——0 mmol/L
-2 mmol/L A —-2 mmol/L B
LOF =5 mmol/L ——5 mmol/L
=10 mmol/L =10 mmol/L

0.8F =17 mmol/L =17 mmol/L
=30 mmol/L, ——30 mmol/L

730 nm

Z 0.6
Q Q
0.4
0.2
L
(\ L 1 1 L 1 1 1 1 1 n 1 1 1 1
B 12 24 36 48 60 72 : 12 24 36 48 60 72 96 108
I fl/h Time I H)/h Time

N . o ’
pcc7120 M . . L AR
PCC 6803 . . . )

0 mmol/L. KNO, 2 mmol/LL KNO,
A
|’(:(:7|20. * e | & . * sa
".’_s
C
PCC 6803 . 0 . ‘ .

5 mmol/L. KNO, 10 mmol/LLKNO,

34> » l“
PCC 7120 q Y “ & -
PCC 6803 . v . ‘ a

17 mmol/LL KNO, 30 mmol/LLKNO,

AR M BE 1 KNO; % Anabaena sp. strain PCC 7120 AE K BRI 52 0 ; B [FWEE ) KNO3 % Synechocystis sp. strain PCC 6803
AR R 3 C.D 730 am = 0.5 FI B B — 5 50 H6 B 47 05 B B IR K5 37 36, AL Effects of different concentrations of KNOj on the
growth rate of Anabaena sp. strain PCC 7120; B. Effects of different concentrations of KNOj;on the growth rate of Synechocystis sp.
strain PCC 6803 ;C.Cells suspended at D730 um = 0.5 were serially diluted and spotted on solid medium.
2 MEHAE Anabaena sp. strain PCC 7120 B Synechocystis sp. strain PCC 6803 7E/ B iR & KNO, & R Bl iz E e K
Fig.2 Growth of Anabaena sp. strain PCC 7120 and Synechocystis sp. strain PCC 6803
in different concentrations of KNO; liquid and solid medium
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T BG110 B 3 591 2 mol/L KNO, B
ABIEE ARG FREPIE N T & A 0.2 000.5 000,

10 000,17 000,30 000 pmol/L ) KNO, i 14 K
AR B IR 2 . B T b 4 1 W A A R 10 00 1 3 A
AR F AR R SR Doy =01, B5 57
0.12.24.36,48.60,72.96 h 25l E D {5 (K 2A
FE 2B . [FE 4 Doy =0.5 1985 41 B #E47T R 51
B BEOFRAT A R MR 35 3 b, B TR IR R 4 1
3 5~7 d(A 20,

G W OR . FE B R ST . R K 40 T PCC
6803 Tk B4, fa R W 4 I PCC 7120 M2k K 32 3|
W, BEEE Y B KNO, MnA L2 ik 405 1
AWt AR (BT A R R A R T R ) o I 32 )
——0.2 mmol/L
Tippmelly A

—+30.0 mmol/L.
=50.0 mmol/L

3
Lo oo~
o-ibwhronNuxoo

=

20 40 60 80

I A]/h Time

PCC 6803 ‘
PCC 7120 '

0.0 mmol/LL KHCO,

PCC 6803 Ay ‘ o
PCC 7120 ‘ (.

2.0 mmol/LL KHCO,

PCC 6803 ‘ . 0
PCC 7120 .

100

R

A

30.0 mmol/L. KHCO,

AREN ) KHCO; % Anabaena sp. strain PCC 7120 Az K 3 2 i 52 1 3 B.AS /) 4k B
RN R AT A B ARG 5 3L . ALEffects of different concentrations of KHCOj3 on the

6803 A K BRI FE M 3 C.D 730w = 0.5 [ TH B —

T EMEm, BEKE,MA 2 000 pmol/L
KNO, B, fa i 4 i PCC 7120 k& A=K, 24
A 2000 .5 000,10 000 pmol/L KNO, ¥}, £ i itk
Y PCC 6803 IRE A K A K ZR AR,

2) N [A e BE ) TE ML 5 5% (CHC O3 ) X 5 41 1 2E
KBYSEm . o T B9 TCHLRR S 55 (HCO, ) X ik 41
AR L) 1A [k B KHCO, 19 A 2[5
(USRS SRR A S Ol N R A O OR U E 2
PR F AW AR SR P Doy =0.1, 5557 0,
12.24.36.,48.60.72,96 h 435 & D {8 (& 3AF
& 3B) ., R BE Doy =0.5 M5 E #EFT— R 41
s R TT 4T A0 B AR G 52 2 b, 8 T I 3R 46 b 85
3% 5~7 d(E 30).,

0.2 mmol/L
--2.0 mmol/LL
=+10.0 mmol/L
-*-30.0 mmol/L
=#50.0 mmol/L.

20 60 80 100 120

I )/h Time

20

.
® =

0.2 mmol/LKHCO,

® 0 °
&

10.0 mmol/LL KHCO,

50.0 mmol/L. KHCO,

i) KHCO3 Xf Synechocystis sp. strain PCC

growth rate of Anabaena sp. strain PCC 7120;B.Effects of different concentrations of KHCOj; on the growth rate of Synechocystis sp.

strain PCC 6803; C.Cells suspended at D730 nm = 0.5 were serially diluted and spotted on solid medium.

& 3

Y Anabaena sp. strain PCC 7120 X Synechocystis sp. strain PCC 6803 £ AN [E)

KE

KHCO; R EfEFERREK
Fig.3 Growth of Anabaena sp. strain PCC 7120 and Synechocystis sp. strain PCC 6803 in different concentrations

of KHCO; liquid and solid medium

SRR 10 BGL1 B 35 3k v fin ACA [A] #k E #Y
KHCO, . 4k k%] 30 000 8 50 000 pmol/L A,
2 P E AT R AR KHR S B, MW E N 0~

10 000 pmol/L, a2 5 415 PCC 7120 B4R KR 25
RS 1 4R K 41 B PCC 6803 Ay 2R K AB 1k 22
BB,
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ERAE &, ERED LM EE SR TEN Anabaena sp. strain PCC 7120w+« 21

ARl EE KHCO, XF i 40 1/ A= K 7= 4 T %,
SR TCEE I E & KT EHIE & HCO, myfEM . A
I, S TSR R EE NaHCO, Al AR K [ 44 5 57
B N0 Ak A B A A0 TR e IR 10 Do B 4 P o 2 i )

12 —+—0.0 mmol/L.
1.0k —8-0.2 mmol/L
—A—2.0 mmol/L.
0.8k =>=10.0 mmol/L
=¥=30.0 mmol/L

9 0.6+ ——50.0 mmol/L
Q
0.4}
0.2}
0'00 12 24 36 48 72 96 108

IS} [i)/h Time

PCC 6803

PCC 7120 . ﬁ * R

0.0 mmol/LLNaHCO,

PCC 6803

g

PCC 7120

2.0 mmol/.NaHCO,

PCC 6803

PCC 7120

30.0 mmol/LLNaHCO,

FRBEARRE SR Doy, = 0.1, 85597 0,12.,24
36.48.60.72.96 h 435l E D A ( 4A FE 4B),
[ 4 D oso o = 0.5 19 5 41 B8 $E 47 2 50 6 B2 IE 4T
MBIEARRE R LB TR R AR 5~7 d

1.4r =*—0.0 mmol/L
1ok —8-0.2 mmol/L
: —4—2.0 mmol/L
1.0 ==10.0 mmol/L
. =¥=30.0 mmol/L
- 0.8 —8—=50.0 mmol/L

Q 0.6

0.4 B

0.2

00324 36 435 60 72 9%
[5FA]/h Time

5 ot "
& =

0.2 mmol/LLNaHCO,

10.0 mmol/LL. NaHCO,

50.0 mmol/LLNaHCO,

AR E R NaHCO; % Anabaena sp. strain PCC 7120 A= KRB 520 3 B.AS AR EE 1 NaHCO; %t Synechocystis sp. strain PCC
6803 A KM AL ;3 C.D 730 nm = 0.5 W B — RN T B3 47 5 2 B A 55 32 3 . A Effects of different concentrations of NaHCO3 on

the growth rate of Anabaena sp. strain PCC 7120; B.Effects of different concentrations of NaHCOj3; on the growth rate of Synechocystis

sp. strain PCC 6803; C.Cells suspended at D730 nm = 0.5 were serially diluted and spotted on solid medium.
B 4 IEYRE Anabaena sp. strain PCC 7120 B Synechocystis sp. strain PCC 6803 7£ 7~ 8 iR B NaHCO;
WEREFEFERHER

Fig.4 Growth of Anabaena sp. strain PCC 7120 and Synechocystis sp. strain PCC 6803 in different concentrations

of NaHCO; liquid and on solid medium

(40,

gER R, 2 A 30 000 B 50 000 pmol/L
NaHCO, B, 2 Pl 4 0 1 A K AR 52 2] T AR 1Y
2, A NaHCO, ¥ B A 200 pmol/L, 4 M 5
P PCC 6803 WA K REE . IMAWE N 0~
2 000 pmol/L B}, fa 2 #5410 % PCC 7120 B4 KR
¥t Horh 200 pmol/L B BEIRTR & A4 K

EIMARRHKE NaHCO, M H 2 h AR [6)
JE KHCO, B, % 4008 1 A KRBT 25 6 11 52
EaE R, A KHCO, & NaHCO, X 40 7 4 K i
A AR AT RE 2 4 8 BH B B0 .

3) AN [A] e B i FeNa,-EDTA % 40 1% 4 K Y
M, Fe /E Wi m B XA g A K+ 4y =2,
N T HESE FeNa,-EDTA X ik 40 B A 4 A9 52 i), i
T [ e R R P VR AR B TR AR B R B . K0S Ak A 1Y
WA TR R 10 Vo 1Y 45 P i 2 B0 B I AR M B R A
i L Doy = 0.1, 1535 0.12.24.36.48.60.72,
96 h4r H I & D 4 (& 5A F1 K 5B, [H B, K
D a0 = 0.5 19 W5 41 B4 HEAT 3 90 5 B8 1 41 50 2 844
BifR R b LB TOCRE R PRI IR 5~7 d(E 50),
o SRR 0 U I Y 2, 3 IR R A TR = A O B i
BRI IR T AR M I L B K R Ve DL
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% 35 &

EE LA Fe B 7 THE5CE .

R B, BB Z A2 B E A KA S
Z RN, R AN PCC 7120 Z B2 M K.,
b 5 & =W FeNa,-EDTA I A L 2 i 40 56 19

——0 pwmol/L

—&-2 pwmol/L

=5 pmol/L A
=10 pmol/L

=¥k=15 pmol/L

—-20 pmol/L

—+=30 pmol/L

——50 pmol/L,

730 nm

12 24 36 48 72 96 108

I i)/h Time
PCC 7120
PCC 6803
0 pmol/L. FeNa,-EDTA
PCC 7120 @ A
3
PCC 6803 . @ o
c 5 pmol/LL FeNa,-EDTA
PCG 7120 {;&.

® &

15 wmol/LL FeNa,-EDTA

PCC 6803

N o
PCCT7120 ¢ 7%

o L

C

30 wmol/LL FeNa,-EDTA

PCC 6803

ARKREV B A4, A FeNa,-EDTA ¥ B
5 pmol /LA, £ M ¥ 41 1 PCC 6803 A K.
A FeNa,-EDTA ¥4 10 pmol/L B, £ JJ2 % 41 56
PCC 7120 MK E4f .

——0 pmol/LL
|.4r 2 pmol/L
| =5 pwmol/LL
=10 wmol/L
—¥—=15 pmol/L
20 pwmol/L
=30 wmol/L

——50 wmol/L

D13
)
>

15 24 36 48 60 72 9
I i1)/h Time

2 pmol/L FeNa,-EDTA
&
s
® ©

10 pmol/LL FeNa,-EDTA
&
P
®@ 0@
20 pmol/lL FeNa,-EDTA
® @
Y

50 pmol/l, FeNa,-EDTA

ARNTE K E B FeNao-EDTA X} Anabaena sp. strain PCC 7120 4 £ SN T 5 B [A] 6 BE ) FeNay-EDTA X} Synechocystis sp.
strain PCC 6803 2K #1520 5 C. Drso nm = 0.5 B TE 8 — 2 5055 B IF 47 5 3 WA 8% 35 3L . AL Effects of different concentrations of
FeNay-EDTAon the growth rate of Anabaena sp. strain PCC 7120; B.Effects of different concentrations of FeNa,-EDTA on the growth

rate of Synechocystis sp. strain PCC 6803 ;C.Cells suspended at D730 nm = 0.5 were serially diluted and spotted on solid medium.

& 5

Y E Anabaena sp. strain PCC 7120 K Synechocystis sp. strain PCC 6803 TE A~ [E) ik &

FeNa,-EDTA & R EEiZFE R EK

Fig.5

Growth of Anabaena sp. strain PCC 7120 and Synechocystis sp. strain PCC 6803 in different

concentrations of FeNa,-EDTA liquid and on solid medium

D R EVHE B Na, S, Oy X 85 41 5 4= K B9 520,
TRACHR AR 44 (Na, S, O) B LY . EAZ BG11
Wi BRI —r. R AV B, BG11
[ A 5% 35 e s i — /2 i Na, S, O, B, 15 40 3 /9 2
Kawar . N T — W98 Na,S, 0, X i 41 &
AR BFZ B TR R Na, S, O, A 2 [#
TREEFRIE . B0 Ak 4 00 20 BR 4 BB 10 %6 Y b
A B PR AR SR EE A Doy =01, 5557 0,
12.24.36.48.60.72.96 h 435I & D {H (& 6A 1

B 6B). R BF Doso o = 0.5 BY W 40 B 21T 2R 50 H
BT o B RS 55 2 b, B T O IR B 3240 b % 9%
5~7 d(E 6C),

SER R FR R R Na, S, O X 2 Fh s 405
14 A K R AT IV FH S % T 7R AR 8% 3% 3 v 5 i A
W3, A Na, S, Oy ¥ B 5w i, 2 i 40 18 19 24F
K#EZB TWH . SmA Na,S, 0, kB R 0~
5 000 pmol/L B, fa ¥ 405 PCC 7120 A K47,
A Na, S, Oy B E R 2 000~5 000 pmol/L
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i RAE . BRI EEE IR Anabaena

—t=2 mmol/L
-85 mmol/L

=& 10 mmol/L
=>=2() mmol/L.

0 20 40 60 80
ISF)/h Time

PCC 6803 . )

PCC 7120 ' 4

0 mmol/LL Na,S,0,

100 120

sp. strain PCC 7120+ 23
1.2¢
1.0}
0.81 B
;061 =2 mmol/L
0.4F =85 mmol/L
== 10 mmol/L
0.2 =20 mmol/L

0.0
0 20 40 60 80
ISF)/h Time

® 0 0.

2 mmol/L. Na,S,0,

100

I’(I(I6803. . ‘ G, . . P

PCC7120 . . 2o
%

5 mmol/L. Na,S,0,

L

10 mmol/LL Na,S,0,

PCC 6803 . . <R
&/
it

PCC 7120 . 0 e

20 mmol/L. Na,S,0,

AR JE 1) NaoS; Oz X} Anabaena sp. strain PCC 7120 A K F M50 ; B[R E 1Y NapS: Os X Synechocystis sp. strain PCC
6803 A KB AL ; C.Dr3onm = 0.5 MY 8% — RV F B I 4T S 3 B A 8 35 3L . AL Effects of different concentrations of Na»S,O;on
the growth rate of Anabaena sp. strain PCC 7120;B.Effects of different concentrations of Na;S; Oson the growth rate of Synechocystis

sp. strain PCC 6803;C.Cells suspended at D750 nm =0.5 were serially diluted and spotted on solid medium.

Bl 6 4E Anabaena sp. strain PCC 7120 B Synechocystis sp. strain PCC 6803
‘T:EZ:EWE Na; S, O; ﬁﬁgﬁlﬂﬁkiﬁ%%%q‘ﬂ@iﬁ
Fig.6 Growth of Anabaena sp. strain PCC 7120 and Synechocystis sp. strain PCC 6803

in different concentrations of Na, S, O; liquid and solid medium

I 45 L 40 B PCC 6803 1Y 2k KR A Bl
3 it

55 37 1 2H R 5 W SO A RO S B T A
. RE BGLAE R —Fhim F 3 = 5z F T 5 4
B AR5 3% SR AN [R) 1Y) 35 40 B 6B 3R ) Y T R AN
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Effects of important nutrition elements in medium on the growth
of Anabaena sp. strain PCC 7120 and Synechocystis sp. strain PCC 6803
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Abstract

The cyanobacteria of Synechocystis sp. strain PCC 6803 and Anabaena sp. strain PCC

7120 are important models in basic and applied studies.Both species are conventionally cultured in BG11,

although they show very distinct physiology. The effects of several nutrients in BG11 medium on the

growth of Anabaena sp. strain PCC 7120 and Synechocystis sp. strain PCC 6803 were investigated.Re-

sults showed that the growth of Synechocystis sp. strain PCC 6803 and Anabaena sp. strain PCC 7120

was best at 10 mmol/L NO; and 2 mmol/L NOj ,respectively.Different concentrations of KHCO; and

NaHCO; had different effects on the growth,indicating that both metal ions and HCO;~ had a major

role.For Na,S,O; and Fe, the growth of Anabaena sp. strain PCC 7120 and Synechocystis sp. strain PCC

6803 was best at 10 mmol/L and 10 umol/L,respectively.
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