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£ B EEFE Zarrouk FEFR I P I RE WA W PO, BF 98K FRET 15 G X $1 TR G B
(Spiriulina platensis )= BB B ML S 1EH JENG S €10 I B K& LA #0491 4L B (SOD) b X
B MEERASMEW. EHY P WERT 20mg- L7 B, AT £ K ZMH, 408
W 25 1 BT AT B R Y IR T BRSBTS E O O R BEE 0 S B AW B LR
(SOD)TE PRI B F PL™" ¥ BE G INTH Z 8 T B, B BEFM FuM e B PY°° #E & R KIFE
T W% B SRR AN ROE I R R A R A 2RI AL Py AR T (O, YMFZ
B (MDA) & 1t _EFF, Hg/H 4 5t BUFE 30mg- L' 1 40mg- L' AL HB4R . SOD & ¥ 7 20mg L™ A
ERETH, HHEEIEERTE 20 - 50me- L™ EE A4 EKE, BHAMEE.

FEE HEg ATBUEE AkE BEYELERER:

HHES X503.2

WA R KI5 R E 2R AN B 28368, B, 5 P ERWELR
Stk A A A AR A Y R KRR IR A e, EKE B AR T EE A EENE
B BRI &R AKEE, ELEN N2 EEREREY, i E T EE
AL H, NS AES, MAREBRXMBERNABUYEXEE. BA, AXLELRE SR
MR S A X4 T ™), T SRR i R T A SRR R TR R, BRAFEX
HIZBFrE, TTHE Rk A B2 EE . AR SC LA TR BE 36 S A1k, B 95 Pb B E AT IEE S AR & L 3
W YA 1R B E AL RO K AR AL S (SOD) AR EM B B B RN
Wi, DA R KR I 4 B 15 P E LR BB KR
1 MESTE
1.1 SEEHHE

BT MEIE B8 ( Spirulina platensis) AR R FE AP LRERERM, A Zarouk 12
WEFET 400mL = MR, ZEAE AR A K FEEMEET, MA Pb(NO,), £ Pb*" &K
FERIR M 10 - 80mg- 17", 3 FE .
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1.2 ZEBFZX

1.2.1 ¥ EHNE BREFFEEHFEY RRUE 560mm R,

1.2.2 RAFERMNE NABBEEBREED, MEAMGN 30C . 200Wn YR, HB Ak E
RAFAEE .

1.2.3 FERKLEHMNE SRIERSHIES, B 754 BUE ST WG4 656 5 71 2
400 - 740mm 2 [B] i B f S MR AR £k

1.2.4 EHEBREHHE HEKRERAN, U SOmmol pH7. 8 HY B ER S wh WL % ¥, FRIL
FEEEARR T LRGP vk I8 T M 75 B (JY88- I 22U 75 5 40 ML 74, 150W, Smin.
HiE TAE 10s, [FIBR 10s), B .L(47C 12000 X g.20min) W4 _F W, (R T KA H AR

1.2.5 THEUEELEHMNE 5 Bradford WE LR E G250 =

1.2.6 EEEGMEAT PEHASENN T SEAKRFS Y, BRBUEHR 10
%, 43 B E 620nm.490nm JE R .

1.2.7 BEWBEFO, )T ENNE ZRIZEMP L irEd.

1.2.8 BEWHNE(SOD)FMME B Stewert M Bewley &y 1k

1.2.9 HZEB(MDA)SEWNE 2 Heath ¥ HLE L ZBR(TBA) th &5, R H B 5t
B AEY TR AT MDA Ml ik & .
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2.1 Pu! BSEIMEFERNTW

BMEREF RN e R EKE, LERRHT, BELHE 15d. ANE 1 TTRAEH, 10 -
20mg-L7' PK*" Rb IR WS A K il 28 53 A B A TA4T, F 9d J5 KT X IR, B 7% 1l 17 4%
TEHERT PO B — BT 2. EE SN PY IR E

e | : T, BRAEE TR, BAMEMARE, 60mg L'
70mg L™ 1 80mg- L™ A4 A & & B E Ak
YT S oAk 7d.5d 0 1d, HE5KE, B4R 7%
2.2 PHMEATEIHEANEEZONE
A7 Sd eI E SR B, BAMFTREE
- S HE RN PY TR R RN AR (3R 1), i
o oo 1 5 RIRBEMFAERD(r = -0.9580" " . 20mg- L.
‘ Pb*" ALFBAFTIBEHEE A T T 23.8%, T ik
— ot —10-20m i 30-500g FERmARE BEAREREA S REMUE Py %k

L60} P

1.20

0.80 P

A MR [0D]

0.40 p

T TR e A T R MG (32 1), P T R RE 24
B 1 P XA K AW EHRMR(r = —0;9725* *).20mg-1.7* Pb*" &b
Fig.1 Effect of Pb** on BABEEA TRIBERL, GRHEEEAWE

the yield of S. platensis b—3.
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Tab.1 Effect of Pb>* on soluble protein and phycocyanic content of S. platensis

Pb** HRBE/mg- 17! pog:l 10 20 30 40 50 60 70
EEEE SR/ mg-g” !, FW 113.07 111.68 86.14 74.17 60.71 59.96 5571.‘715 47.19
HMES SR/ % 100 98.8 76.2 66.1 53.7  53.0 58.3
HEFEAEE/A g7, FW 299.59 280.74 240.82 232.82 191.91 183.94 175.30 100.56
W T A A B/ A mg ™!, pro 2.65 2.51 2.80 3.11 3.16  3.06 3.04 2.13

M PO XEAIRG R RGN ENE, FEE PL ' BRI, S O/ N B
AR T RE(E 2). e B =3 P (R, TR R BT EA >BEES >
KT bR
2.3 Pb** XN S M AIFIR IS L B R 00 ,

Pb’" PEEMGI AN SRR, KR E AR R (E 3), 10mg- LT M EAL O,
Bttt 0906 & B BERML 50 %, BEE Pb " YR B (9 306 & T SR Ak SE G RE, #Bad 50mg- L7
J&, T REIE R U

BRWOCTE T S, 38 W B RIBOE I I o K R E LA YOI 620nm, TIRWE M E
B IO TE B4R ER 0. AL 4 W LU H, P2 Xt 3 20 W WA 6 33 1y B ) T o R R AL R
B A B, 7T0mg - L7 AL FR 4 B (B FH B T B, 80mg- 17" 4ib P8 45 40 K8 516 30452 1y VIR WS {8 F P
iR B B 25 R F M6 ERAL, B 620nm 40 MWl 52 4 2%, 680nm ALM G A A1k, S M E
/K E R E TR E LR 5.
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Fig.2 Effect of Pb** on ratio of Fig.3 Effect of Pb’* on the photosynthetic
phycocyanin/carotenonid of S. platensis rate of S. platensis

2.4 Pb** XELAME SOD iEMEF 0,7, MDA & 250

P’ hFRSHAN O, S BREAE (3 2), 20mg- L™ Al 30mg- L~ 4 F2 48 i1y 718 43 51
H217.3%M 379.6% ; EERELAN O, S ENEHERE. HEI LR TEPFHEEMTL,
I BB EMY, AR 2 FRTUEH A AEAN O, SBHEEFEFXR, £
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FEIEHAB RSP, # 8 hEATE RS R
ZARLTHTFHERES.E S K Py L5 0O,

Sl VIR R SOD ¥ H AT L 3% # (0 75 1L 6 76 4 1
: 20me- L™ A RS TS, HJS H IR M A T
wif B TEREN A RGE S THGE D, BRYS

L e EAREEES A M X, SOD I
o ww we w HES PYIREEZ FIRAR B EM SRR (=

K/ , -0.9177" ") {ELth 7 % B B (1) LG 0% Y I vk
——f —20n  —th—60mg &1, B 20 - S0mge L AL PR TS B N e R & K, {2

P T0my = ROmy

PL*" e BEE i Bt, SOD Lb & ¥ U BER T W BoR

Bl 4 Pb?* X8 40Ok e Y S HERE R P XM E A M #HESE, I SOD *f

Fig.4 Effect of P on the absorption  CRZHNEMY Pb*" BERF IR, (B HAEE-— &
spectrum of S. platensis 0B NEER .

KELS O, &RAXM(FE 2), B 40meg - L'Po* BASGRES, BET O, MIE{L.
Pb*" WK ARG T, MDA & f U2 T B34, B 7R BETF 04 i, 40 1 B3 T
LB 3 T 3 O, X & 8 . SOD tiE#: 5 MDA MM &R =% 2 B A% £
BOEBIMBERE (e = -0.6270" "), BiR i — W TEE P90y P2 X 864010 (4 3 % 5 40
MBI IE R 2 B B R
#*2 PO XIEANE O, M MDA 4 itH 5 m
Tab.2 Effect of Pb** on O, " and MDA content of S. platensis

P W /mg 7! pogli] 10 20 30 40 50 60 70
O, FH/Ag7 ! FW 8.75 13.66 21.26 27.73 16.36 15.38 13.74 11.24
0, M ER/A mg™!, pro 0.0774 0.1223 0.2456 0.3712 0.2695 0.2565 0.2470 0.2382
MDA % 1/nmol-g ™!, FW 497.8 644.8 514.2 578.1 653.8 514.9 470.1 361.8
MDA I3 & fit/nmol-mg ™', pro 4.40 5.77 597 7.74 10.77 8.59 8.14 7.67

3 e

0 TOU AR 8 1 A FR AR AR IE B3 PO R URREY . 10mg- L7 Ph? T 4bFE 5d, Y64 TE bk %
JLi& 50% (&1 3), Pb** 7] GE il B %338 M [ 16 7 (ATP . NADPH) (78 5., 1 B S50 496 o 2 0
HGEEEN T 20mg L' PY " 34 RARTEEEORAIBEEAORS TR
23.8% 41 19.6% (K 1).0, il MDA R BT BE S FIE H 217.3%F 35.7% (£ 2);
20mg- L7 'Pb*" HREE LA E SOD BEIE 1 th B3 T M. X BER MR B Pb* " JE LA ME 4k 6 & 7 38
EHED BEEL SR SODMIEEREETHRK O, M1 MDA 2RIME, BRY PH i
HABEERY . EMELE Pb IR He, Cd —H L 5% HBRE R MR SH 456, B
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B IE RO LB E MR, 51 R MALEEN BOE ; F B Pb FTAEE - RNA 28 1 F0 7K i 41 il
EEBEAER AT LA IS YA . SOD &AL HEE [ 1 Th BE AL 8 PL2T B4 L R 3 B %
& R, 2 PY’ A TR e R A AL RE TR E RN .

SEH A, Ph? T AL B SE AL B4R AR T O, T IR
FHEF B PH>* JHpH 25 5 A A E i &
BRAZ -, GRIBBBELTY MDA &
B FE. SOD f#ELIERR O, MR, RAMANE
BRI, TR BT SOD 1A A
R AR B A S8 o B4R SOD HL B #E7E 20 - ot
50mg- 1.7 PL** AL FE Sd B RE 4E SR8 K T (B 1900
5), 15 SOD 1 8 7& 4k L BE Po>* 40 F vk B ) {
REERETHRYEYE, RHUERE PV IRET
ik SOD 5 O, " oK HE # 7 2 Hi ¥y P 4,
LA SOD HAREN B B E R R %X P HE
HRIPERREREN. FRERYN, EEYERN o
Fe &Y . Mn B!, Cu-Zn # SOD [ i 7278 # F #L “ 0 20 n 60
PIE L PSR, (035 PR T I R LS e B i R
M, TR O, ESF KU THRMEEHIE S Po™ XTEHMK SOD 1 F i m
BRUM Rt & BRIt B & &L SOD Xt 3h 4 41 Fig.5 Effect of Pb™" on the SOD
KB PH* HEH Hﬂﬁ;ﬁ%[lsl B A M i T activity of S. platensis
TEHAE L EH Fe-SOD, HiZHKA SOD NAEFE S . B—M Fe & SOD & 75 54 R 4 4l 15 42 1
BYUHEE)R P MHERE W IEE Z —, F s — 55T

MEERUKEE LR Po* 15 R AR A K OARGUE, 20mg- L Ph?* 5 Mo 55 307 19 0 4 T 08 g i
AR IS W I R B, L RE 2 0% e 1] (9 B 4C, HOAR OB BB W IR F 0 BR TE i 1 P2 iR
T, BRAAM T 44 B BB B B AL R, B B B [EIBE PL* YR MR B T 4558 B R PV A
BN — N BUR TR, FA R B R i A B EREAE A, X 5T A RS 1Y Pb
P R S R JBA — BC17Y th, TT B 5 M e R o — 2 et IR P e SR R LG, T A
T A2 IESS A AR Ph B TETER ISR AR B AR SN0 I 2 , DA ISF 08 T 0L 8 7 O IR B3
HA TR PO BT S R
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Effect of Pb’" on the Growth of Spirulina platensis
and Its Physiological Characters

ZHOU Changfang WU Guorong LU Changmei CHEN Guoxiang WEI Jincheng
(Department of Biology Nanjing Normal University, Nanjing 210008)

Abstract

In this paper, we studied the growth of S. platensis in mimic Pb** polluted environment
with different concentration from 10 to 80 mg*1.”". The results showed that the growth rate of
S. platensis was inhibited by Pb** above 20mg-1.7*, S. platensis yellowed and died with Pb**
concentration increasing and time going. The solvable protein, phycocynin and the ratio of phyco-
cynin to carotenonid were all decreased. Each had a noticeable correlation with the Pb?* concen-
tration. Lower concentration of Pb** could decrease the photosyntheitc O; evolution of S. plat-
ensis, yet the absorption spectrum of S. platensis was only seriously changed on high Pb*" con-
centration. Contents of O, ~ and MDA were also changed, each reached its maximum at 30mg*
L.7' and 40mg-1.7". The activity of SOD was decreased obviiusly when above 20mg+L.~", but its

relative activity was higher and quite steady at Pb’* concentration from 20 to 50mg:L7".

Key Words Pb*" pollution, Spirulina platensis, growth rate, SOD activity



