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Effect of Nitrogen on the Growth and Polysaccharide Content of Nostoc flagelliforme
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Abstract: Cultivation of Nostoc flagelliforme in nitrogen-containing (BG11) and non-nitrogen-containing (BG110) media was
conducted for figuring out the effects of nitrogen on the growth and the contents of phycobiliprotein (PC), allophycocyanin
(APC), phycoerythrin (PE) and endo- and exopolysaccharides of Nostoc flagelliforme were investigated. The results showed that
after 20 d cultivation, compared to BG11o medium, N. flagelliforme cultured in BG11 medium had much higher contents of Chl a,
carotenoides, PE, APC and PC, but much lower contents of endo- and exo polysaccharides. The maximum content of
endopolysaccharides was 1.03 mg/mL in BG11o and 0.78 mg/mL in BG11, while that of exopolysaccharides was 243.8 1 g/mL
in BG11oand 74.9 u g/mL in BG11. These results indicate that nitrogen deficiency may inhibit the growth of N.flagelliforme,

but promote the synthesis of endo- and exopolysaccharides to a certain extent.
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Fig.1 Effect of nitrogen on the contents of Chl a and carotenoids of
N. flagelliforme
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Fig.2 Effect of nitrogen on the contents of PC, APC and PE of
N. flagelliforme

HIHEAUSEIEREAPC). WA EAPE)ME
W E(APC), W EEENMMH B R RS, 1k
GAEM P RER WML E e ET/EN . WK 2
N, BGL1 MIBG1Llo ¥Rk Sk, Mg 1 & 41501
TEEE IR G KM m, K PC &R,
Wk APC FITPE, 7ERF# % 20d i, BG11 M1 BG11o 41
[) PC & &4 %4 395.5. 33.4ug/mL; APC 43k
153.4. 38.0ug/mL; PE & &34 50.3. 25.7ug/mL.
BG11 41 #HE A& &L BG11o 41t 61.7%, i Wik: %
SR EOC R AR TR B S A K



94 2010, Vol. 31, No. 19 BE5Eiltl= XOERBWESE
23 BUCER KRS R B e
O 12F .
E |Gl A _ —o—10d
j=2] £
£ 09 0BGl <§§ = 15d
Hﬁé 0.6 —a— 20d
% 0.3 p o B i e
§§ 600 700 800
1 4 7 10 15 20
I 1] /d A.BG1lo; B.BG11.
280 - Bl 4 7 FIBESE I (R R A B 5k 3 5% 10 R S S 2 0 AR R e e
g BBGll Fig.4 Visible absorption spectra of Nostoc flagelliforme cultivated in
5 210 EBGll BG11 and BG11, for different days
2
g 140
<~[ . 0y
o 170 3 W #®
i
0 BERD) SR T 2 35 1 25 s P AN B i 22 T At

1 4 7 10 15 20
1] /d
B3 RITHEXREMA S HE(A)F EPS(B) & B KM
Fig.3 Effect of nitrogen on the contents of endo- and
exopolysaccharides of N. flagelliforme

H P 3 A%, TR, BGLL 41Ki3R Mk M
W2 P& B B BG1L =R A%, HRi9E% 15d
i), BGL1lo 41K EZ M & s g I 53 = 1T BG11 41
MIREZHE SR, 520 K, BAZHES RS04
BG11o 41 1.03mg/mL 1 BG11 41 0.78mg/mL(}& 3). fE&; 7%
FH5 15 KW, AN S w4 2 B (EPS), I
HBGllo A& EET BG11 4l. BERFRNHMELK, &
BEFRENK, RAEENN BG4 243.8ug/mL
FIBG11 41 74.9 ug/mL, XU SRR, ZUcE
Rz SEREAT I 2R, JCHE AN ERE 5 S 7
24 MubhZ BRSO

WK 4A Bor, BGLLlo BRIk, AN RAE
WK 490nm AbAGRFIE RIS, B0 T B O 20, O
W B R IR I (AR AE KT 2 . BG11 41(1&] 4B) I
RFAERE TRV, HARAED K 490nm AT Ok E, H
B A R P R, U B B O A 2 0 1 4y
Wo BEFE B FRABEAT, Bk 490nm g s R i i B
I HER M, RFICE BCAA AN 2850w, i H.
TrEEETE N, AE BT BGLL 41, X5 EZHY
AR 2, R R I R R iz e 68 (L 2

COEZR A1 A
1.0
0.8 =i 1d
. 06 s 100
<§ it 150
04 il 200
0.2
ok - et &
400 500 600 700 800

PK Inm

LERED S OhRe, Rt AE 5 I AR A BRI 2 1) (4 A L
YERIH, BERIG A Rk = . A0,
TENURHCHU IR IR 08 b, DR A 40 i JE 110 56 4 kg oy o
WL, MU TUR B, A O 4H DR B T fig e BH S 1)
FEREYI I M 2R R G OSSR I R
TEZ —, HEREARN A 2D & R FK 5, R
AeX T AR TV B A R A Sk i s LK. IER T
ZHERA WML Z WA R S, 205 FERR R R 2= R AT
FU K 2 B AL .

BB K BN D RIEFRE T, &40 HA
W R R . MR mERE . TRk, RS
FURIEEAR TG 2, HRh 28 S R BE A8 4k, & n] LASE il
PR T2 RE A el

WM, BGLloHiFR T, KM 4R MEMHEA
ORI T BG1L 41, BTN AR (NO3) F Bl X &
S AERAT MRAE o AR S mT DU 40, HIX 24
e FERE R I R, Tovk PR A4S 40 i 73 2R AR K 78 R B A
PR3 5 W SR B AR R BB

Spoer ZEM8IH 5T K B, /NEREE(Chlorella vulgaris)7E
B Z I 25 S BONE A m RN, R LA B BRARAE A
fr. Kroen SFIOVEHLRE I, 85 04 RF 4K 3
(Chlamydomonas mexicana) s #i IN#i AL 5, IX 5 ASE
AR L P B T A 22 R T R 38 Ok T U SR AL R v I
g5 A — 3.

FEFRHE T NO3 XPRE & = R I A TR0, PRl AR sk
BB T R L ROT VAN e B A, B REAT T EPS 14
R . S5 EOR, 1E BGL1e BrFRIEh 24 1 s Al
U N, I L R I TR i T, Ul B AR R IR
FEP A nIR R S84y EPS, HE R THRAZ
B 1) & B .

RFER 5 RIEE, HEFRMEG, R
RIS 3 ¥ A1 1t DX A 40 Ay S (Y At AL o, o R



XAERMETE

86iltl=

2010, Vol. 31, No. 19 95

HE M YT 0, AR, KR A KA
R EBOR, BREEEC LR At HR, W
PRSI N LR TR 46 2 R0 o ARHETURBE 77418 R Hx)
Z BT REVEY B R R AT T E 3T, AR 4h
TR AN TG 7 B PR (R T B A ) #8 BAT o 22

[ 45 5 2 X

5% W -

[ HEsKLL, WIMET:. BALKIE TR S T R A [9]. v [ A A
PIedE, 2004, 23(1): 40-42.

[21 Wby, SO, WIAETE EALK = LR . REOR AT
SCB TR Sr ayHT[]. IR AT 5T, 2008, 24(5): 481-484.

[3] WANG Jing, ZHANG Quanbin, ZHANG Zhongshan, et al. Antioxidant
activity of sulfated polysaccharide fractions extracted from Laminaria
japonical[J]. International Journal of Biological Macromolecules, 2008,
42(2): 127-132.

[4] KIMURA Y, ATTAUR R. Antitumor and vascular physiological effects
of natural products[J]. Studies in Natural Products Chemistry, 2005, 30:
55-78.

B] @R, BIMET. =M BREES MR B B R [3). SR
2£WF9Y, 2006, 24(1): 63-66.

[6] TANG Jun, HU Zhengyu, CHEN Xinwen. Free radical scavenging and
antioxidant enzymes activation of polysaccharide extract from Nostoc
sphaeroides[J]. American Journal of Chinese Medicine, 2007, 35(5):
887-896.

[71 YUFENG L, LIZHI X, NI C, et al. Inhibitory effect of phycocyanin from
Spirulina platensis on the growth of human leukemia K562 cells[J].
Journal of Applied Phycology, 2000, 12(2): 125-130.

[8] SHIH S R, TSAI K N, LI Y S, et al. Inhibition of enterovirus 71-

induced apoptosis by allophycocyanin isolated from a blue-green alea
Spirulina platensis[J]. Journal of Medical Virology, 2003, 70: 119-125.

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

WEOHT G, M [ e v 2 W AT E 2 1 e B v £ R LRI L),
p# 24, 2004(1): 100-103.

WRIEE, SRk, R, 4. JeAUGE AR P10 3 8 R RR A didk
ERMBIEEIEIE[]. £ FHY, 2004, 25(3): 159-162.

EREAE, MO, BTTPR, 5. BEIRER 1 B OUAERE 2 N [I]. A4
A= FI 2451 TR, 2006, 42(2): 303-307.

RIPPKA R, DERUELLES J, WATERBURY 1 B, et al. Generic
assignments, strain histories and properties of pure cultures of cyanobacteria
[J]. Journal of General Microbiology, 1979, 111(1): 1-61.

BENNETT A, BOGORAD L. Complementary chromatic adaptation in
a filamentous blue-green alga[J]. Journal of Cell Biology, 1978, 58: 419-
435.

FEPHRH, BRAKAL, WIAE S BRI SO R RN AR 9],
AR, 2004(3): 106-110.

URKOVSKI A. Ammonium assimilation and nitrogen control in Coryne-
bacterium glutamicum and its relatives: an example for new regulatory
mechanisms in actinomycetes[J]. FEMS Microbiology Reviews, 2003,
27(5): 617-628.

INTILA S, SHEHAWY R. Ammonium ions inhibit nitrogen fixation
but do not affect heterocyst frequency in the bloom-forming cyanobacterium
Nodularia spumigena strain AV1[J]. Microbiology, 2007, 153(11):
3704-3712.

3B, WIESE. k3% (Nostoc agelliforme) 5 3% 4 F RS [I]. 5{iX
H2EEST, 2003, 21(5): 411-414.

SPOER H A, DRAGET K I. Chemistry and physical properties of
alginates[J]. Carbohydrate in European, 1996, 14: 6-13.

KROEN W, RAYBURN W. Influence of growth status and. nutrients on
extracellular polysaccharide synthesis by the soil alga Chlamydomonas
mexicana (Chlorophyceae)[J]. Journal of Phycology, 1984, 20(2): 253-
257.

BRI 2R HOK B TEZ B BEFU[D]. sl v ERFE B K A4
YT, 1997.

s L LT

L B <




