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Abstract; In this/study,two species of microalgae , Chlorella pyrenoidosa and Scenedesmus obliquus ,
were inoculated in_culture media containing low concentrations of inorganic mercury ( Hg”) (0.1—
2.0 pg-L™") and methylmercury (MeHg) (5.0—100 ng-L™") to investigate the inhibition effects
and adsorption/absorption characteristics of Hg** and MeHg. The results showed that 0.1 pg-« L™
Hg’* and 5.0 ng+L™' MeHg inhibited the growth of microalgae ,and the inhibitory effect was enhanced
with the increase of Hg concentrations. Transport of Hg”" and MeHg from the culture media to
microalgae was a relatively fast process,with more than 60% Hg’* and 70% MeHg being transported
to microalgae within 24 hours, while only a small amount of mercury compounds remained in the
medium. After 168 h,the highest removal rates of Hg** and MeHg by micoralgae were 99.75% and
99.82%, respectively. The amounts of adsorption and absorption of both Hg species by single

microalgae cells reached the maxima at the 24 h time point,and then dropped because of the growth
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dilution effect resulted from the cell proliferation of microalgae. Conversion of Hg between adsorption
and absorption forms was indicated by the opposite trends observed in the adsorption/absorption
curves.

Keywords : microalgae, inorganic mercury, methylmercury, adsorption, absorption.
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Fig.1 Growth curves of Chlorella pyrenoidosa and Scenedesmus obliqguus under different concentrations of HgCl, stress
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Fig.2 Growth curves of Chlorella pyrenoidosa and Scenedesmus obliquus under different concentrations of MeHg stress
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Fig.3 Contents of inorganic Hg in the culture medium
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Fig.4 Contents of MeHg in the culture medium
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Fig.5 Contents of inorganic Hg on the surface of Chlorella pyrenoidosa (a) ,Scenedesmus
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Fig.7 Contents of intracellular inorganic Hg of Chlorella pyrenoidosa (a)

Scenedesmus obliquus (b) ,Chlorella pyrenoidosa per cell (c¢) ,and Scenedesmus obliquus per cell (d)
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B 7 (e d) Fe7m B8 40 At P 38 R AT A TEATL R 14D k. 5 5 440 L O o TG ML 5 1) o 1 7 Ak R 40,
Wit o I 2 14 O B 2 R R AT B 4 O B A BT IR SR AR S 24 /NI T B iR B S AT, S R AL 40
2.1x107% ng-cell (2 AR /NERSE ) A1 13.7x107° ng-cell ' (FHEMEE) .
2.4.2 TG H LR W

Pl 8 (a b) 7 i 4 L P AR A AT 74 PP o 1) e i APRHR BBE (5.0—50 ng - L") B, 2 A%/ N IR R R AR
S AL PR WA 1) FH RS OR SR AE AT 24 h 3EINRGER | Bl S 2 TS, 7E5E 168 /NG, P i Mz IS iy F Lok
S BIAR T WA R TR 18.5%—38.2% 1 39.3%—105.4% ; 5 H % (100 ng- L") B, 25 96 /N
Tt PN P SR A s S B S B B, 2 IS R, S R B R AR A S FI AT e A T T EORTE M Ah
W S R0 A I S 2 TR P A8 o VAR JBE (100 mg = 171 ) FsF 25 72 /I8 19 o8 ) B2 A i 347 306 38 e KAHL, 4300
7.7 ng F1 15.9 ng, i3 T HIIHIR TR Y 51.4%F1 105.9%.

B 8 (e d) 27 B i 200 L P 30 R A 1) 665 1 . it 2 R R SR W 8 4 T, B 48 T Ay <508 O A 1y HH
SR 55 24 /NI R B fi KW, Bl B 1] B 38 8% | 5 200 6 PN 50 IR ALt i T AR AIG , 3 ] B 2 4
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Fig.8 Contents of intracellular MeHg of Chlorella pyrenoidosa (a) ,Scenedesmus obliquus (b) ,
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TR BE AR, W B 7 32 S LA, S TCAL R MR B T R & 2.0 g - L1 B 0 3R B A W R 1z Bf 2 B
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WK T W B 5 KSR (168 h) , wHA s T TC LR i W e 328 1 W B %k 1 FE BRI &5, R X
INERMEAEST N (24 h) X 20 F SR (5.0 ng - L' F1 10 ng- L") B Ry W FfF A -z e, it FPY i SR ik
FETFE WSV o U T S 7 KSR (168 h) |, 2 P A% /K i ok T S SR 44 AW ISR 3 (10 ng- L7 BR
A1) T 5 T I TR T, A A M X H SR (g W WSO FH Y3 w8 T I B

R RS TOHLoR Y MR B i e 451

Table 1 Adsorption and absorption rate of inorganic Hg by microalgae

- ‘ mj@%e f;% ‘ /NI Chlorella pyrenoidosa LM Scenedesmus obliquus
Time/h Concentration of inorganic W Wi W Wi
Hg/(pg-L7) Absorption/ % Absorption/ % Absorption/% Absorption/ %
0.1 43.2 74.6 64.0 42.4
0.25 40.6 21.6 56.7 25.1
24 0.5 26.3 23.9 34.1 40.2
1.0 31.2 26.8 20.5 415
2.0 24.2 30.6 13.8 47.9
0.1 18.8 11.3 28.6 59.3
0.25 29.7 14.1 15.3 49.2
168 0.5 28.7 18.1 17.6 57.5
1.0 34.8 27.9 11.3 66.1
2.0 14.5 55.6 15.7 54.7
T2 DR PSR I R D i AL L £
Table 2 Adsorption and absorption rate of MeHg by microalgae
il oL %imﬁ R/ NRIE Chlorella, pyrenoidosa UM Scenedesmus obliquus
Time/h Concentration of MeHg/ T Wi W Wl
(ng-L7") Absorption/% Absorption/% Absorption/ % Absorption/%
5.0 28.2 24.7 16.3 31.0
10 26.2 12.4 24.7 99.9
24 20 14.3 34.4 13.8 78.3
50 13.8 36.7 17.1 49.1
100 21.2 38.3 15.1 51.4
5.0 12.3 19.5 6.5 39.3
10 20.5 18.5 2.3 105.4
168 20 8.7 38.2 2.7 91.1
50 13.1 28.8 6.6 83.8
100 11.3 46.9 15.6 103.0

5T 2R, 4T ) S 0 A 1% T % 450 455 ML &1 14 St R R 0 P P 0 e 1O P R
Xt R 14 2 6 T i T I A A 200 2 1 ) S B P oo P o o5 A M 5 0K - 2 T Y L A
Jy3 A R R 3 200 v 4R, A T S RO A P, S A R L A B A A A2 5 5 A0
FERIAEHR GV B E— AR AR b R T BN RE AR R, A X A8, 2
ZHZ LA R AR A DR ORI AP HeCl, 55 AT LAE AN MR b PRk, 51 e 40 i o 7R e
AT R A AR X T K R LR R 5 SR %) e i o R e A A A S 56 v 44 i R B

RIEFM A B ESE RS AR EEA, MR T A 30K S —Fm L, B 55K
AW EARZ, Y E 5 R (PCs) A M H K (GSH) Fl &8 i 1 (MTs) 55, 1Tt —&B 43 1)
SRAEEIAN AT , W0 M P R S F B i A ST R T, = AAB R B T LK R S ORHE L RSN, (A5 41
PRI 14 P 50K 5 B Rl i 550 X A 4 A i 5 AT 2 TR s A T 4 i 114 ' 4 R B0 BCF) B
PoR Bt i 9B 1 1R A e o e o e b 21 U B e g e S 1 U AW < | a R 2 e
W95 AR S 56 WA ER 3] (1) TCAL IR N 35 5 A ik S sf () 0 A4 o &7 W o 0 e Py W A =22 i) 19 7 46 B 4 S W)

HH.
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3 %5 ( Conclusion)

(D) TESEER AT JOHLoR A Y LR Ky 0] 38 2 1 A 4™ AR A R T, BE IS AIL oK AT R i € J32 1) T
i, A 3 58 R SRS TR i) a2 T oLk,

(2) B X7 X 0 57 5 r ) TG WL o TR RS SR AT T ) O R R WS8R, 28 PSR ol O R/ B WAL I
KRR YIS Al AT.

(3) FESZIG JAI ST AL, Aol Xof o 14 0 o B I A 3 ) S BRLSG DRORE R T (24 W) | T 2 iR AR AR R 3
A T A I KT R 14 R R B IR AT R4 B 24 /NS 2k B R AL, S RS R RS e W 9 B, I S (] ) 4
¥ , B EAR. 08 A BRI R A SIS % 5 v P A0 2% B T 1] 4% 2 52 Wi (08 X JO AL R Y o g it
i/ W AT
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