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Accumulation and Biotransformation in Typical Freshwater Algae Species

Influenced by Titanium Dioxide Nanoparticles Under Long-term Exposure
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(1. Faculty of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming 650500, China;
2. Fujian Province Key Laboratory of Modern Analytical Science and Separation Technology, College of Chemistry and Environment,
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Abstract: In the present study, the accumulation and biotransformation of arsenate in typical freshwater algae species were examined
under long-term influence of titanium dioxide nanoparticles ( nano-TiO, ). Results showed that different algae species had largely varied
capacities of accumulation and biotransformation of arsenate. The arsenic accumulation reached (819.66 +11.25) pg-g™' DW in
Scenedesmus obliguus, which was higher than that in Microcystis aeruginosa of (355.95 £8.31) pg+g™' DW. Nano-TiO, increased
arsenic accumulation in these exposed algae species, and then reduced arsenic levels in the relative culture media. Furthermore, nano-
TiO, improved arsenic biotransformation in the exposed algae, and the organic arsenic was dimethylarsinous acid ( DMA) and
monomethylarsonous acid ( MMA) in Microcystis aeruginosa and Scenedesmus obliquus, respectively. Additionally, the release of
organic arsenic was lower from the exposed algae in nano-TiO, treatments than in the control, indicating that nano-TiO, couldn’t
stimulate the release of organic arsenic from algae under long-term exposure. These results could improve insights on the ecological risk
of nano-TiO, associated with arsenic in the environment.
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(SRS 5% | SR 7 o i 60 v o 7 < 300 B 58 T %
As( V) B R, FeAL ARSI, PAAS AN nano-TiO, |
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BRI As, 1R IR As T EREIR(FE
1). [FIEFREE nano-TiO, & Tt (3G N, i 2% ful 28 i v
SR As S EWTERM (L 1), LB S
As( V)RR P R R 15 d, AR BB As & &
29070 pg-g MBI BAR A 30 d REE
355.954 pg-g ! X RBIHISRIABERE As B AERE
5, Bl SRR B S, SR N ] R 21 As.
*1 KHZET nano-TiO, M EF M BEM
Cet 2 SRS TR
Table 1 ~ Accumulation of arsenic in Microcystis aeruginosa and
changes of arsenic content in culture media influenced by

long-term exposure to titanium dioxide nanoparticles

nano-Ti0, B As R é‘;ﬁ (DW) P S A:ﬁi
/pg g /pg g

control 355.95% +8.31 859.90* +9. 12

100 pg-L~! 376.94" £7.67 855.40" £7.35

2 mg-L~! 385.20° £6.92 851.93° +4.23

1) AR R AR 2% 5 (P <0.05) , F

X F RV nano-TiO, Ab FHAH X JC 44 K Xif iR
M5, st 2R As SN B35 As SN
IR/ (32 2) , 2BH nano-TiO, fE3E T &M e Xt
As BRI RAL, Fo  nano-TiO, & & 1988 N I A 18
s M A 1 B EER SRR As IS A
6] nano-TiO, e B A 3 I 2. 2 mg-L_1 nano-
TiO, A FRHEMHE As BREKT 100 pg-L™'HY
nano-Ti0, AbFE (£ 2). 5 HJE I AT i 2 T nano-
TiO, A B X5 As A7 AR 53 19 W BiFRE 7, T A8k AR Al s X
e DU, (314594 2 45 /2 1Y nano-TiO, ¥ 5 15, —
P R 5 1Y nano-TiO, PFIUTRE 55 2L 1) As
i AR, T2 2 mg - L™ 85 5 Hk B2 Y nano-TiO,
AR B 2 As HEAET 100 wg L' Y
{iR735: 2 R

F2 fEMEMNERSERETHNSE

Table 2 Accumulation of arsenic in Scenedesmus obliquus

and changes of arsenic content in culture media influenced

by long-term exposure to titanium dioxide nanoparticles

Nano-Ti0 HAk As BEEE (DW) WiFRdE As i
ano- 110, -1 -1
/pgg /pgg
control 819.66" £11.25 832.10* £7.73
100 pg-L~! 1390.63" +13.67 766.43" +8.29
2 mg-L"! 1030.06° +9. 86 754.55° £6.84

At AT DL, nano-TiO, 7] #5747 As( V) #F A Ik
M RIS As PRI BA BEAR TR IR 3L
o As fE . IR nano-TiO, AJ LIAE i 5 43 J& 7F H
EARAEAEY T BRI HRGE .2 mg-L™" nano-TiO, ##
BT R (Cu) 2 18% ~31% (1 BRI Y
nano-TiO, M 0.5 mg-L " BN E] 2 mg-L ™" B, KA
& Cd BT E W R B(DCF) Al A 11,0 3 Jin 21
16. 9, MHE(Zn) W 37. 2 HEAN% 51. 3. AR (6]
XML As MU BE AR R 22 5207 KINBR %
R LA SR e e B As B2y 2 <3
5, U TR B As (V) B IR E AR fiE ) B i
MMHEINEEIR As /) 2R [FA}, nano-TiO, &I
FUR ., FmfeR 2, i S8 nano-Ti0, 78 5 1))
T G e R A S ) et B o T S 4 4
HoAt 5 ELREAE SRy AR5 5 L 1) A ) R 7 202
HA R As & H ARG b A7 7E 19 5 2 e
PG I, 24 4 8 B nano-TiO, W5, #b 52 i
F LK A AR FEPE. TR, 2R B X 7K
PRI b HAL 5 G AL [R) 4 B RG] A A GRS
N,

2.2 iR apE R AR

WARXTAs (V) BA —E WAV ALRE ). fsk
AN B EE 30 d Ja, BT R As FEE L
As( V) IIEXAFETE, 7T ik 80% A4 SR TA
7% KJAs(TD) [E 1(a) .2 mg-L™" nanoTiO, 21 ¥k
thAs(I) & & BRI, 7T fE /& nanoTiO, 34/ 14
SRIRBEBEAS (V) TEHAR N B As (D) i Ji R EL.
A B R R 1) 5% 5 I ) T 2 e rh A AL
Ll DMA >4 F, H J nanoTiO, < 100 pg-L~'
nanoTiO, <2 mg-L™" nanoTiO, , ¥t B nanoTiO, 1 L
R ] o A S i TC LA AL S A AL

RUEMRER R 30 d J5, SR R As 5L
70% 7247 As( V) [ 1(b) T, 16 T4 & 3% 38 o
MAs( V) Hefl, Ui IR A e 2k e Ak As (V) B RE
JITE SR, AU EMEE P As(ID) W& &1k 15% A4, A
HLEHLL MMA S 3L B 1(b) ]. A R As (1) LA
100 pg- L™, koM 2 mg- L7 41, Fe )5 B
nanoTiO, , X A e 585V BE 1Y nano-TiO, 7EAI#HE:
WE S8 B R G e SR, Wl R AR As BRI R BUA
JESAs (T ) FARA 700, 53 41, AS[R] Ao B ] A A A
B HL 22 R K U BT KW 22 88 30 d, nano-
TiO, JEARESE R AR As (V) #2468 DMA Hi
MMA.

ANF A WAL As (V) A HLE AR 3%
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Changes of arsenic speciation in algaes under long-term exposure
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Fig. 2 Changes of arsenic speciation in culture media under long-term exposure
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