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Study on Physiological Response and Adsorption Effect of Arthrospira sp. to Pb**
LIU Heng-heng ,DONG Shi-rui, ZHANG Hong-yu et al
Tianjin 300134)

Abstract This study explored the effects of Ph*" on the physiological characteristics of Arthrospira sp. and the adsorption effect of Arthrospira

(College of Biotechnology and Food Science, Tianjin University of Commerce,

sp. on Pb*" by measuring the physiological response of Arthrospira sp. under different concentrations of Ph**. The results showed that Pb*" had
significant effects on the morphological and physiological characteristics of Arthrospira sp. . When the concentration of Ph*" in the water environ-
ment was 50 mg/L, it had a significant inhibitory effect on the growth of Arthrospira sp. . The phycobiliprotein, chlorophyll a and carotene con-
tent had the lowest value, and the physiological response of phycocyanin to changes in Ph>* concentration was more sensitive than that of allo-
phycocyanin. The adsorption amount of Arthrospira sp. to Pb*>* was approximately positively correlated with the concentration of Ph**, but the
adsorption amount increased sharply at 30-50 mg/L. The adsorption rate was roughly negatively correlated with the concentration of Pb*", but
the adsorption rate increased sharply at 40 mg/L. It can be seen that when Arthrospira sp. was used as a bio-adsorbent for the treatment of
heavy metal Pb> in wastewater,its adsorption effect had a strong relationship with the physiological state and Ph** concentration of Arthrospira
sp. . The preliminary study on the adsorption of heavy metal Pb** by Arthrospira sp. provide a theoretical basis for the widespread application

as bio-adsorbent of Arthrospira sp. .

Key words Arthrospira sp. ;Ph> ; Physiological response ; Adsorption effect
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1.1 KBEHE  YERE (Arthrospira sp. ) TISD091 438 H K
HEERHE I M, B BERP R 10% LY 42 AP T 200 mL AB 1535
JE R JEHE 12 h(32 C) RIS 12 h(28 C) G MR R
3000 Ix ¥53% 12 d, & HELA) 3 IR,
1.2 HBISHREINE
L2.1 JE&ICsR. b s (JE R ECLIPSE Ci-L 7Y ) il
JE T TREBE I 20 M TE T AR R
1.2.2 JhBESIE . 20406 B T (HITACHI U-5100 7Y)
DU 1T HEBEEHEIE ODsgy 0
1.2.3  FEE, BER 20 mL ZECFRE R 0. 45 wm JEAE
g, FHZRIRK I e DR B AR S Y, 7E 70 °C b
PEAE R, 2 E =5 T R FFRE (SQP AY) AR 4
IR IR 22 A AR T
1.2.4  JRAREE ORI . ICEER 30 mL g€, e hn
A 20 mlL @R 5% th i (0. 1 mol/L, pH 6. 8) fifi J 5 & 7%,
=20 “CJCE 1 h, SRR 3 IR, LB P I AN A BEHL( Scientz—
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11D %) #%8% 5 min,6 000 r/min B5.0r 5 min, B_F 75 6 I &
ODg s,y 1 ODsy 0 FEAT(L) FIC2) 55U BE™

Cygr(mg/L)= (0D, —0.474x0D;, )/5.34 (1)

Cypspzrs(mg/L)= (ODgs, . 0. 208X0Dy 5, )/5.09  (2)
1.2.5 2R3 a WEEMIE . B 4 mL #EK 8 000 r/min 2§
0> 30 min, 37 L3, A 4 mL JG/K OB, 4 CCHE 24 h,
5 000 r/min & .0 30 min, B b3, 28 45 53 0600 B 1 @
ODygs ,,, H1 ODygyy 0 FEAT(3) FHEEHeE

Copspga(mg/L) = 13.70X0D 45 . =5. 76X0Dyq . (3)
1.2.6 53 PERWEMIE, B 30 mL 338, B
TIA 20 mL ZEIBK B T7 . RE AL 3 G EA R 25 mL If
BT B 2.5 mL T E B T 50 mL 2.0, A
22.5 mL Jo/K TSR, #CHCE 30 min, JEAGTIE, LR
M E H 0Dy, ODgy o Al ODggy o %A R (4) 3 &
e

Cogys 2 (mg/L) = 4.7x0D 4, — (1. 38X0Dg, ,,, +5. 48 %

ODeys v, ) (4)
L3 PO IRBHREE E 104 PHYHKIEEREE (10~100) mg/L
B HRLL (0 mg/L) R4 3 AN A, Pb™ 248 K e il i

100 mg/L 1) £F 9, H i R ¥ W B 21 20,40, 60, 80 Al
100 mg/L VEMARMER L flbrifefh £k, 72 Pb™ Hhid 24 h )5,
AP IRE L 27 RESR AR 1. 2. 37 B o I 5 e 7y

SR GBI ARG L) RIS (M T
FRA T WHG-630A HY ) i 2 e rp Y ES T i, 25 0] R
WH 0 mg/L A UEW . S8 ST Wik KR
283.3 nm ATHLTIN 2 mA, BRAETE 0 0. 4 nm, JRBeds & &
11 mm, B A 1500 mL/min, 2 JEARIERRZE BRE 5
IO PR . HAR(S) (6) 35
M=(Cy~C,)V/ms (5)
P=(C,~C,)100%/C, (6)
o, M IR (mg/g) , Cy MR IR R E (mg/L) , C,
WA BE (mg/L) VR IRARFR (L) ms Sy 2R ) 6
(g) ,P AW (%) .
1.4 #HE4bIE Al SPSS 17. 0 # R X 44 247 ANOVA
o387, i OriginPro 8. 0 b2l git .
2 #RS55H
2.1 WERFEMTL %1 RHARRVER PH™ L30T e
BEREARHMES TEMR . Jr 220 R0 IRIE 1842 e
JeF E ¥ 2 S B (P<0.01), 4 Ph" ik i 4b T 0~
50 mg/L B, BEL2 IR RIRIE AR AL 0 2,60~ 100 mg/L B} T-F
2%, MBAEAE PH U HE N 40 mg/L i HH B /IMEL, 100 mg/L i
NI FRE, Ph™ WA 20~ 80 mg/L B 41 % I & /N T
0~ 10 mg/L BN YL, H7E 80~ 100 mg/L By 41 fifd 5 3
UREREEIN . S HERETEAE Ph™ W E N 50 mg/ L A e/ IME

®1 THERARESETERERNSELR

Table 1 Multiple comparisons of cell morphology and dry weight indicators of Arthrospira sp.

P> ¥ i Ph* it B s 48] 24 [
Concentration//mg/ L Cell width//pum Screw pitch//pum Screw diameter//ywm Dry weight//mg

0 1.953 2+0. 007 4 abA 11.867 1+0.167 7 bB 3.754 8+0. 131 3 abAB 0.951 8+0.012 9 bB
10 2.057 9+0.022 5 aA 10. 068 6+0. 177 5 gF 3.716 1+0.209 6 abAB 0.964 8+0.016 1 bB
20 1. 677 1£0. 021 6 ¢dBC 10. 724 1+0. 083 9 efDE 3.338 0+0.081 3 bBC 0. 856 7+0.013 7 dDE
30 1. 864 0+0.022 6 bAB 12. 888 8+0. 106 3 aA 3.620 4+0. 120 5 abAB 1.050 2+0.015 9 aA
40 1.728 3+0. 005 4 ¢BC 11.778 7+0.024 4 bB 2.829 4+0.073 9 cC 0. 831 4+0. 000 7 deE
50 1.524 0+0.014 7 eC 10.470 5+0. 094 0 fgEF 3.581 2+0. 100 2 abAB 0.647 3+0.005 1 fF
60 1.594 2+0.016 9 dC 11. 455 6+0. 102 2 bedBC 3.759 4+0.036 7 abAB 0. 805 9+0. 007 6 eE
70 1. 649 2+0.014 3 cdBC 11.258 1+0.083 4 ¢dBCD 3.539 5+0.050 2 abAB 0. 834 0+0.003 1 deDE
80 1.540 5+0.036 0 eC 11. 666 3+0.099 9 beBC 3.971 4+0. 080 8 aA 0. 940 0+0. 008 8 bBC
90 1.705 9+0. 113 6 ¢dBC 11. 127 0+0. 062 3 deCD 3.712 9+0.096 9 abAB 0. 887 9+0.009 1 ¢CD
100 1.956 4+0. 029 4 abA 11.427 2+0. 172 3 bedBC 3.322 9+0.079 0 bBC 0.921 3+0. 006 0 beBC

T« [R5 A RNG TRk R 22 5 B3 (P<0. 05) , R[RIRS FRE R 22 54 8.3 (P<0. 01)

Note ; Different lowercase letters after the same column data indicate significant differences( P<0. 05) ,and different uppercase letters indicate extremely signifi-

cant differences ( P<0. 01)

2.2 ERKETN 2R RRERER P XY e
PRI A K EA R B E IR R (P<0.01) o AAIEL 1 AT, 2
P Vi A7 10 mg/L B 45 s K JC A 254k, 10~ 30 mg/L
WS REE b, ik 30 mg/L B 52 21 5 10 0% 41 i 4 T 5
50 mg/L PR FIRARAR , 35 9 e s i A K3 A7 6, TRl 5
e EARR IR G AT A Z IS R PRI
Wi, FLAE A AR AN T [ O TP 22, 3xX AT R S A
AR T T L

2.3 RBEEASENTWH AR, IS A A
PR 22 S (P<0.01) o AR 2 ATLLA HE, Ph™ (1
TIN5 386 W 25 1 R 31 9 1 2 1 PO B R A1, 2 PB

WePEAE 10~50 mg/L i, 35 (9 5 i AE Bk L B BUE TR
Ja BT TR IR, 1E 50 me/ L i 2K B SR AR £, 5 W 1t
IR Y A A A2 3 5 2049 400 1 7 5 T R L 50 mgy/LL
I, ZE RS R . X AR K IR AR
SAAAWI A, LS B L P (3 k3 L 595 8 2 1 B
R

2.4 HEZaEBNEWL 2RV, AFRWKER
Ph” XATEHE M4 2 a 5 ik BAT R 35 IS R (P <0. 01) ¢
PN RS 2 S SRR R Y <SR VM
Ph™ HR g 10 meg/L B, M40 3R a 5 REWT . I, iR B Rk
{E;10~50 mg/L IH52E TR, T 50 mg/ L ik B IR fE 5 75 50~
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<
o 100 65.923 6+0.019 3 aA 30.367 6+0. 188 3 oG
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