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Effects of Neodymium on the Growth and Physiological Characteristics of Microcystis aeruginosa

WANG Ying—jun, WU Jun, JIN Hang-biao, YU You

(College of Environmental Science and Engineering, Sichuan Agricultural University,Ya’an 625014,China)

Abstract: To investigate the effect of neodymium on Microcystis aeruginosa, the growth and physiological changes had been studied under
different initial Nd* concentration by lab cultured experiments.The results showed that, compared with the control (Nd*~free ), the content of
chlorophyll a(Chl-a).soluble protein and the enzymatic activity of catalase(CAT) increased when initial Nd** concentration changed from
0.01 mg-L™" to 1 mg-L™, and the growth of Microcystis aeruginosa was stimulated; However,under 5 mg+L™ and 10 mg-L™ initial Nd** con—
centration, the content of malon—diadehyde(MDA ) increased immediately but the enzymatic activity of catalase( CAT) reduced, which result—
ed in the decline of the Microcystis aeruginosa’s ability to eliminate the active oxygen and the ruin of antioxidant defense system, and the
growth of Microcystis aeruginosa slowed down. Finally,while the initial Nd** concentration was 50 mg L™, Microcystis aeruginosa couldn’t
grow anymore. The ultrastructure of Microcystis aeruginosa showed that excessive Nd** could lead to the decrease of thylakoid and the in—
crease of fat particle,and the cell membrane became rough and even broken,which caused irreversible damage to algal cells.
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1.1 I R 3

R T AR 4 Y e BE AP FACHBO12 Ity 5 =
BREBERDUK AR T, F BG11 $E5 20 5%
i H

R— € B B 43T 26 Nd,Os, JiE = 7818 K Fnvk £
B, A I ERER T SE R 7B KR
FEBCAL 1 000 mg LA Nd>$) RS 48 T

B9 1 LM, Se5mlmE g inA 500
mL BG11 %W, F 121 CE EZK KK E 30 min,
FrH BRR G, M HETEH A &8 R K G 1)
iAW, (HA TR & ik 4 318 0.0.01
0.05.0.1.0.5.1.5.10.50 mg-L™', SRJ/GIALC %
5% 7 d B FACHBO12, {81 &N T8 i b SE 48 i vk
EREZGEE] 10° cell -mL™" K, # B 3G 57 (R B
25 °C, e MR BE 2 000~2 500 Ix, YeHg Ky 12 hil2
h, & HEMNREEK, HEME 24 h BLEHIPHA
i E ),
1.2 BREMAREINEF LA 2R (u) BIITE

FIR MR B A T8 PASE 3 d B4R
YERRECE KA R 37 T R R 4 H
AR FIZEE LG

u=In(X/X3)/(i-3)
A A HOER AR, A X, 5 © R BB IS (=4~
16); X5 458 3 d BYBELEIEL
1.3 MRE a SENNE

FAWEZRY:, EREA5 11 d B 10 mL 3
W ,8 000 remin~ B.0> 10 min, £ FEFH , A 5 mL
10% N R , ¥257 , 7E 4 “CoKAE BRI 24 he )T,
10 000 r*min™ B.> 10 min B EIEW, LA 90% P ERME
Z ., 3 HIFE 663.750.645.630 nm T iEEURLIE %
TRHEMEER a EEY

C=11.64(A g—A15)-2.16(A gus=A 750)+0.1( A g30~A 750)

Chl-a/pg* (108 cells ) '=10%CV/(V,p)
KAV A RBORARTR , mL; V, REERAAT, mL;p
BEANMESE R, cellemL,

1.4 FHES R AIIREX

RIS 11 d, B 40 mL 3EHEAE 8 000 remin' B
> 10 min, ICAEBEANAE, A 2 mL T4 FOBE IR ZE 1l
(0.05 mol - L™ pH7.8) Fl/b & A b HEAT VKRS , B
BB T SE RO E , EAE 35S mL, £ 4 CT
10 000 r+min' B> 4 min, B FiEWR CHEGE® ) H T
CAT & PEF1 MDA & 2 MIRE .
1.5 SEASE (CAT) FUNTAEZEASENNE

B 1.4 745 i ML B, SR FH 225 SCRRIOT T 2%
Wi5E CAT {EHFAIEHERN & &,
1.6 AZEE(MDA)ZEHINE

RIS 11 d, RAFMAE L Z R (TBA) th k!
WEN_BHEE, WIREE OGN FER 2
mL(%f B LA 2 mL /KA ), LA 2 mL 0.6%TBA ¥
WAL 10% 0 =& S RECH]) 1R S), AR
HRHAE D, KB E 15 min J5REFE
L>(10 000 remin~', 10 min ), BL_b I 2 EAE 450.
532,600 nm K T EOEE(E . MDA & &MiHE R
wF:

C/pmol + L'=6.45(A s5-A ) ~0.56A 450

MDA & & /mmol - (10° cells)'=105CV M
KV, HER SR , mL; M 2 40 mL 3 (4 248 i
B(cells),
1.7 AR MERBREHRIANE

R 11d, BLOWERAM, A 2.5%5%
(0.1 mol-L™ pH7.2 HIBEFRZE ML ] )TE 4 CF [
2 h,14 000 r-min™ B.(> 30 min WAL A0, Kikt A
HF 1.8% M5 H , B 1% (L 0.1 mol - L™
pH7.2 FBEFRZE v BL ) [ 2 2 h, B EETERE K
Epon JF M AR 812 3% 3, 37 CIRIR 24 h,60 C
R 48 h, IKB BH Y F WLV R, WY &P ER
H-BEER DU S E Y )5 , RIS ST B MER
1.8 RIGHIRMGEiT AN 4

X T AR s SAS Gt iR AT B R F O 243
Fr, 24 P<0.05 B AH S FABIREERBE .
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2.1 N&*REX RS E R E KB

ZEEE 1 FIER 1 FTAL PI4G NdYREH 0.01 mg-
L™ F1 0.05 mg- L™ B REBS TR A St T BE B I A S
{BRBZE(P 43531k 0.87 F10.77); Bk N>k 40.1.,
0.5.1 mg-L™ i}, ZEE5 32 ARG 10 d, X R 40 A A= K AR
HERBH (P 435124 0.72.0.79 F1 0.58) ; {HRZE 11~17



5529 B2 7T f  F O® OB FE X 1263
350 -
- Omg-L*
300F 3 0.01 mg-L”
o e
'é 250 L —& 0.05mg-L
- - 0.1 mg-L*
T 200f K 05mgL?
> @ 1mg-L?
X 150F A 5mgL?
% - 10 mg-L
g 1008 o 50mg-L?
50
O O 1 O 1 O 1 O 1 O 1 O 1 O 1 ()

9 10 11 12 13 14 15 16 17
BsfIEl/d

1 RE#HE N&RE TR HEERERKE L

Figure 1 The growth curves of Microcystis aeruginosa under different initial Nd* concentrations

d, e ks R 5.2 (P 43314 0.02.0.02 1 0.001) ; 2447
1 N HREEA 1 mg- L™ B, L340 i 55 KA R A
KUK RIPHREKR, 2514 330x10° cell - mL™
1.09d™, iBA LY B e A KRR e e A A
HH 10, W16 NEYREEN 5 mg- L7 B X B A 58 B
SEAFAEMHIVE IR 8.3 (P=0.18) , X4 Nd* ¥k &5 3
10 mg- L B EAN IR A 83 (P=0.03) o AN R e
AbFEZH Ff (NAPYRBE R 510 mg - L) 358 200 B 3k A %5
BB Ho s 0 BRI S 20 2 d, A B K
B 4850 o X4 NP WAk RS 50 mg- L™ B, H4
TN AR T RGIH

%1 AEVIHE NOSRE RS SEEN
RAREYEMEKLGRKE
Table 1 The maximum cell density and the maximum specific
growth rate of Microcystis aeruginosa under different initial

concentration of Nd*

N&* ¥ 3G B /mg - L Fone /™ B RINFER /X108 cell-mL™!

0 0.705 230

0.01 0.833 237

0.05 0.875 243

0.1 0.906 270

0.5 0.916 282

1 1.090 330

5 0.464 178

10 0.407 130

22 N&*REXMHRE a SEHIF 0
K 2 3R, fEIRIREAHEE (NEHIIRIKRE R
0.01.0.05.0.1 mg-L™), BEE NEWILARUKEE A, i

FHRE a & /pg- (10° cells)”
© = N W A L O u ®
T
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Figure 2 Concentration changes of Chlorophyll a of Microcystis

aeruginosa under different initial Nd* concentrations

BE a W BREZ M, (B HMEINE R B2 (P 45k
0.27.0.30 #11 0.10) ; Nd* ¥ 4 0.5 mg L' B A1 1 mg-
LB, iR a (9 E3GNE 2 (P 437k 0.04 F1
0.003), #E N %) 10.94% ; 24 NI W IR EH 5 mg L™
10 mg-L7 B, MIAMRE a S B BEFWI (P
¥3/hF 0.05),
23 NPREXAREEASENEN

FE] 3 T4, Wi K 0.01 mg-L A 0.05 mg-
L7 i) NI REIR R FIA M E A RS &, 200 Xt
PELA N T 4.35% .8.69% , KA 8.3 (P 4351
47 0.03 1 0.07);0.1.0.5.1 mg- L {7 hE Nd> vk i 52
IS4 TR R R3S i & 35 (P 35/hTF 0.05) 3
Hg 3 B3k 3] 20.86%.31.3%H1 37.39%, 5 mg-L #
10 mg- L™ Nd* V& B 41 ol v 2 B & & 43 51 He st
FHMAR T 21.74%F1 30.43%, ¥ BE (PH/NF
0.05),
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Figure 3 Concentration changes of soluble protein of Microcystis

aeruginosa under different initial Nd* concentrations
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JE 0.01,0.05 mg-L* T, KA BRI B2 (P 45
o4 0.21 #10.08), 435 e Xt BRI i 0.05.0.1 pg- (108
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Figure 4 Concentration changes of malon—dialdehyde of Microcystis

aeruginosa under different initial Nd* concentrations
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Figure 5 Enzymic activity of catalase changes of Microcystis

aeruginosa under different initial Nd* concentrations

NEHREHR 1 mg- L' B, 17 5,10 mg- L7 Nd*4bFEZH A
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2.5 Nd*¥R x5 40 A B i S5t R B i
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Figure 6 Ultrastructure changes of Microcystis aeruginosa under different initial Nd* concentrations
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(ROS) e+ 7E — & K, & Fp R MhE T , MY
TR RER 8 ST AR IR R 5, R Y 2 21
ROS 155% ,ROS (7= A FNEBRAL T oh A F4 . CAT 2
PR LEFR R G P N EE R, B EREER
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