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Tab.1 Working parameters of HPLC and ICP-MS

ICP-MS HPLC
% BT (W) RF power 1 450 {4 33% 48 analytical column G3000PWx1,7.8 mm i.d. x300 mm,6 wm
= Ak#% nebulizer Barbington || i 314 mobile phase 10 mmol/L Tris-HCI,pH 8.0
i E (L/min) flow rate of carrier gas 1.21 Vi (mL/min) flow rate 1.00
REEVREE (mm) sampling depth 6.6 PEFEAR(WL) injection volume 20
EREETE] (s) dwell time 0.1 K (nm) detection wavelength 254
52 [F]43 % monitored isotope #3e

1.6 HESIT
FH SPSS 13. 0 4% B k47 77 22 43 #r L LA
N2

2 4k

2.1 fRE X NRGE & K EI ST
2 BRI R 76 h, AN [ BERN A T /K
BEWOCRE (B X B 0 B R 5 22 0 A 2R |

T P(0.254) >0.05, & WA JC B F 25
HE— AR MR PITALIRI ) 22 575 25 FU AL (multiple
comparisons ) , £ 12 WA W PEAM fBfh 38 e
W OCRE(E 5 0] B 2H 45 T 35 Ve 22 % B e B 5
TSI [l e 2 Xk /N e 114 A T i 35 1) ke o
MR- BN 1 B, BEE B SR ] A
30 mg/L A T A/NEREEAE 125 h I AR YR ik
B, T 8 A AR PRt A T2 11520 mg/L
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ARE T /NREER ) 210 h G A SPEAET N SRR (1.189 £0.030) pg/107 cell fH T T
17T 20 mg/L il B30 /9 /N BR B AE 5% 3 235 R BETNRT BV AR, e 2 L e, B R
W RFEATE T 1 A LA AR AN (8.41 £0.21) % .
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Tab.2 Analysis of One-Way ANOVA 3 —e—5 mg/L,
- ——10 mg/L
sum of of mean F B ) g 1.6} 1%8 %Efk |
squares square Sig. R ve M
; <3 12 #<
ZH | ¥ ] g -
AL P 0.014 4 0. 004 1.578 0.254 # 3
between groups =E) i
. K< 08
4 ; <
'ﬂm HAE 0.023 10 0.002 ot
within groups £
<
S 04
Hit total 0.037 14 § 3 ) ) . . .
G 0 50 100 150 200 250
N BEIRITIE] / h
2.2 PEREEWKERBIMEENLE cultural time

23 BILE IR, BEAN B PO £ s BE AT R Tk _ - PN
FE RN TSRO E DU % 7 A R
@ﬂj] Jﬁ ('I{Q &*F E/‘J i jt ifi Ig% ﬂi © %’] ffy ﬂj} J‘E- {7& Elﬁ jj ? selenium at different concentrations
mg/L i, it AR 5 4 (0. 309 £0.017) peg/10°
cell , 5 4f L XF TG HLA (%) % AL 28 n] A 3 (16. 14 = 2.3 WHBMEXT/IEKE GSH-Px SOD & &R 220
0.93) % ; i 24038 e 5 >k 30 mg/L B, 2 i Py W 2-A s, S5X AU E, Br A a2
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Tab.3 Se contents in C. vulgaris and conversion rates of organic selenium

il Jofp 36 4% 4 (mg /L) 4% B (p,107/mL) A& (o, me/107 cell) il & & (B, mg/L) AR (n,% )
stressed Se concentrations cell densities cellular Se contents Se contents conversion rates
0 2.63 0.027 +0.003* 0.014 +0.002* -
5 2.61 1.546 +0.011° 0.807 =0.006° 16.14 +011°
10 2.38 2.498 +0.010°¢ 1.182 £0.005¢ 11.82 0. 04"
20 2.30 4.357 +£0.017¢ 2.001 =0.008¢ 10.00 +0.04°¢
30 2.12 5.949 +0.037° 2.524 +0.016° 8.41 +0.05¢
b B R BSR4 7 2 52 (P <0.05) . (%) =——B— 100,
G Jofr i ke 2

. . e . Lo . Se content
Notes : Data in the same column with different superscript letters mean significant differences at P <0.05.n(% ) =——
Se concentration
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Fig.2 Activities of glutathione peroxidase and superoxide dismutase of
C. vulgaris exposed to selenium at different concentrations

Different superscript letters mean significant differences at P <0. 05.
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(P <0.05), HAE 0 ~20 mg/L 1 [l N BE Al iy 3
WSE BRI R B, B 5 mg/L
i, /NER S 9 GSH-Px i 315 5 02 X B2 19 5. 59
i 5 a0 e S5 1k 2 20 mg/L i, GSH-Px B
PR XL 11. 36 A5 2 1k — A5 I Rl o 3 e
I, GSH-Px B P21 AW . 5 GSH-Px fif
I PERYAZAARL, 2SR b 18 7 BE TR 51 20 mg/L i}
W5 SOD g 7 1 2 Hu b R (P <0.05) , {HAf

16 000 - =
g

wn
812000 | 8
~ Il
3 2
%5 8000} =
z a
5 4000} &
£ a
<
a

0

elution time / min
A

JHpiE A AN ( <20 mg/L) I}, SOD i1 14 25 1k
A (K 2-B),
2.4 FEHAH SE-HPLC-ICP-MS 447

ML 3-A AT L& B/ NEREEA L PN S A AE
3 MAEPUNSS G, HixX 3 Rl 4h &8 S E R
3-B HER AT LR B 5 2 %R ) 55 MR IUE S
FH AT DL /N R g mT LUKE T HILAR 55 A6 A AILAR JE
Ao BLAL, BEE B EE T BE B3 O, /INIK e 20 1
3 SN E AL A B I B B

1000 - .
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Fig.3 SE-HPLC-ICP-MS chromatograms

A. C. vulgaris exposed to different concentrations of Se; B. C. vulgaris exposed to 20 mg/L Se.
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&l 2-A (45 R R0, e A 6 38 /N 3K 35 1) GSH-
Px G PR L X B2 A B 3 13 R (P <0.01)
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fescue under the influence of sulphate concentration

Biological effects of Chlorella vulgaris under the stress of selenium

XIAO Jun-chao', ZHENG Li-dan', LI De-li*, CHEN Jing®, HUANG Zhi-yong'*
(1. College of Bioengineering , Jimei University ,Xiamen 361021, China;
2. Xiamen Eagle Don Health Protection Foodstuff Co. Lid. ,Xiamen 361021 ,China)

Abstract: Chlorella vulgaris, an unicellular microalgae, displays high growth rate under autotrophic and
heterotrophic conditions. In addition, C. vulgaris has been proved to possess a good tolerance to high levels
of Se based on the previous study, which indicates that the alga is a good hatcher for organic selenium
conversion. However , few researches on the biological effects such as the alga growth,the Se conversion,the
intracellular enzymes and the species of organic selenium of C. vulgaris exposed to Se were reported. Hence ,
some biological effects of the alga after exposure to Se( IV ) were investigated in this study. C. vulgaris was
cultured and exposed to selenium ( Na, SeO, ) at different concentrations (0, 5, 10,20, 30 mg/L ). For
investigating the influences of Se on the algal growth and the biochemical effects, the biomass, the
intracellular selenium contents, the activities of glutathione peroxidase ( GSH-Px ) and superoxide dismutase
(SOD) ,and the Se species in cells were assayed ,respectively. The results showed that high level (30 mg/L)
of Se would inhibit the growth or even facilitate the death of the alga. The total intracellular selenium
contents, and the activities of GSH-Px increased with the increase of the selenium concentrations. For
example , the activities of intracellular enzymes under the stress of Se at 5,10,20,30 mg/L were 5.59,6.98,
11.32,11. 52 times compared with those of the control groups. But the activities of SOD increased only
when the concentration of stressed Se was more than 20 mg/L. Three main species of intracellular selenium,
analyzed with a hyphenated method of SE-HPLC-ICP-MS, were found in C. vulgaris exposed to Se. About
16% of organic selenium was found to be converted in C. vulgaris which is hopeful to be used as a good
biohatcher for the conversion of organic selenium.
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