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ABSTRACT: Objective To investigate the effects of different added selenium concentrations on the organic
selenium conversion capacity, the growth and antioxidant enzyme activity of Porphyridium cruentum. Methods The
growth index and antioxidant enzyme activity of Porphyridium cruentum were analyzed by adding sodium selenite
once to reach the final selenium mass concentration of 0.2, 0.5, 1.0, 2.0 and 5.0 mg/L, respectively, using
Porphyridium cruentum without selenium as the control group, and the content of total and inorganic selenium in
Porphyridium cruentum algae was determined by hydride generation atomic fluorescence spectrometry (HG-AFS).
Results The growth of Porphyridium cruentum was promoted by 0.2, 0.5 mg/L selenium, while 1.0, 2.0, 5.0 mg/L
selenium inhibited the growth of Porphyridium cruentum. The selenium content of Porphyridium cruentum was

proportional to the added selenium concentration in the range of 0—5.0 mg/L selenium concentrations, and when the
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concentration of selenium was 5.0 mg/L, the content of organic selenium reached 484.47 ng/g, accounting for 93.71% of

the total selenium content. Glutathione peroxidase (GSH-Px) and super oxide dismutase (SOD) activities of Porphyridium

cruentum could be increased by selenium induction, and both enzyme activities were enhanced again at high selenium

concentration. Conclusion Low concentration of selenium led to promote the growth of Porphyridium cruentum, while

high concentration of selenium inhibits its growth, GSH-Px and SOD enzymes of Porphyridium cruentum show similar

activities, and Porphyridium cruentum has a high capacity for enrichment and transformation of selenium.
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UE, TIELEH, MA 10 mL MK ZEE, FEORIEIRSIIE
BT 4°CrkFEIR R, W H T 3060%g B0 10 min, R4
KAL)y P AT Ak R A I 5
1.3.5 & AR R ERA AL E 6N

(DFE LT AL 38

K FH G 5 56638 I 5 5% Bk B BTG | TCHILAT
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Fig.l1 Effects of different added selenium concentrations on the
growth density of Porphyridium cruentum (n=3)

2.2 REIMNTEIRE X EBCREE Y E NN

2 SR ARFSMINAfHe B SEREE A Y, A 2 1]
DIE H, 4L 77 3 M 22 52 (P<0.05), ik h
0.2.,0.5 mg/L Al S B 4 S5k se A= W 4330l by 3.53 H13.88 ¢/L,
B T R (R W 3.32 @/L)(P<0.05), T4l 5
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Fig.2 Effects of different added selenium concentrations on the
biomass of Porphyridium cruentum (n=3)



55 21 4

WJTER, S AT BET SEBRBE A HLAN AL BE 1 B AR R AR R 7031

2.3 ARSMIFERENN EKIKEH ZES =R
HE 3 w5, MatR S RE - KB Esm, B4
HERAPEIFRAT R, MR 4 d JFER, ISRk E N
0.2 1 0.5 mg/L S 2H 11 i 2 5 X R4 (P<0.05), 7E55
16 d M2 R St ik BB s, 43902 3.301 A1 3.757 mg/L,
LE T T B (4R 58N 2.843 mg/L)(P<0.05), Hi4r
SCEGAHTESE 14 d B8, HIGZETXTRA. v, 78
R F VR IR R B 0.2.,0.5 mg/L T BEAE F Lok nt
GENG R, HAANAEARNFEREE FAH T ek %
EESII
4.0
3.5
3.0
2.5

2.0

1.5

4R & /(mg/L)

1.0

0 5 10 15 20 25
RS IA]/d

3 ASIE MM B X 28 BRI 4 3R 5 i A SE IR (n=3)
Fig.3 Effects of different added selenium concentrations on
chlorophyll content of Porphyridium cruentum (n=3)
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Fig.4 Effects of different added selenium concentrations on the
selenium content of Porphyridium cruentum (n=3)
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Fig.5 Effects of different added selenium concentrations on the
antioxidant enzyme activity of Porphyridium cruentum (n=3)
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ARG PR BELH RUIAR 20 2 2R 5 i 34 SR ISR TS ka3
LSgekip b KB A—, HEHE 2RI K
RGI4k A L R A A7 AR R 5 2R Y, B A K
TR RS WRHEE, HRESTRTE, RZ, MRESH
FEAG o B ZT s S 2R W S Bk s A AT 5 W KT 0.5 mg/L
B E B, S A BT 2 Al v B AR E,
T JE R 2 S R o A0 M S A e/ S R MR A iy, M
SN ARG, Tk 58 R KT TG £ i 37 v B AR
3.2 KIKEMTMMESERBHEWL

T X TC AT 1 R LAC 2 45 R R 1), RS [] g A
o 14 A R AR A AN AR RIS, e AT 5 I s o )
YRV IEI P, SRERE E AR R ) B AR v T s i g K. A
58 Hh AS [ B v 3 SR BR 8 1) A HILATT 4 AL AE. 85%~95%
T, AR A POV 5 (R R A /INER SR VR AT S5 e B A
0~50.0 mg/L JEHEIN, AHIHEILRLE 75%~85%Z [, ¥
22 2 P2 5 R B A o 224 T 5 Bk E R 800.0 mg/L
B, A WU AL 5 ik 97.44% ., H BTG T LBk WL 44
fbfe I s B R D, A E WA L, AT
FEERBR AT MU (0 AL BE By, WESR 25 53R, TERf T
TR 0~5.0 mg/L PN, SEEREEAN & it St PR R K
TEINAN B R 5.0 mg/L 605 F, SEBREEA PG &5k
484.47 pg/g, AHUIMEEALR N 93.71%, i 0.5 mg/L ilifFi ik
JER SRR A LIS R AU 29.74 pg/g, APLIIFEILAR N
92.19%, FrlLlAEY R A, 7EFES RSP L1
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SRR fre 20T ARG AL IRAS I BT & i R Ik 1322.60 g,
2= 0.5 mg/L i T i Ve JBE 4544 T o AR A0 T AR AT ML 25 i 114
11.5 15 o A R, 5.0 mg/L 5 Ft v J3E b 48 Bk g A K 7 A
TP HIVE R, (RAEREST AR rh o B AR & BB T
PG, T R 0T TS 6 v 2 TR R R B BT 23 5| R
PRPRAE T (LI BE AR ), WO RS & W 0 £
B R, DASRAS m il o g o R H Y, e SCBR R AR
PR, REEUIA R R 5.0 mg/L AU .. HAYH

FEH, DA S5 4 AR T 7R 32 ARG ) S SRR G Xt i 2K
KBS B A v A 2T B R DTG S A R R S Ve R
A KA S T REA 2 Y F SR AP 5 R B S
Ivi) 858 J o 1 S AT R AR D0,/ INBR ) i 8 A
10 F5 ARG FR O HAE R C B . [RIR, Ao &
B, g 3 R AR AR T S S IR ) R iR A T IR A AT 4
R XA AR 32 PPN DRk, SR ST DL SR TR R
XoF 42 TR PR 1) R 35 TR S Ak A 7 R s e G 1 s 32
PARAG I A P SR 4 R LT ) S R R 3R
3.3 WX EREKEIEWERTE AR

F WA R o A7 AE 19 K 4R 36 4 4 (reactive  oxygen
species, ROS)& HAEIE# 4510 T 3K, B & bt A kb
MR R BELEFEHLA P 1 ROS b TF— AN Sh S 1R A o {2
MANRIRET &AL, MYz B Pha s, S8k N ROS
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