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Research Article RIgaEiES

— RNt SRR R eI R RN T BLAEREEREF
Cu**. Cd*#0 Pb* B4 4 SN

TR, AR, TR, g9T, g2, B4

VRAB AR EBREAM TRER, 7&K \BE 522000

2EILMTEABE AR, TR WM 521041

DR R RMARERE, R O 570100
‘BRAFKEEERLSREPIRT A ERREAERE, TR M 510632

WE: [ BAY ] FT LA E ST IR K M rp AR IS SRS O SR i AR R A AR [ T | Nk BB AT
SR FEF M4 B b BEAk, BT A KL 16S rRNA EHEE, ZJ57E CT 5 BG11 FFP Ik 3GE AR
HEHORERE E AR B S A, BB AT T ARIRIE Y 3 FhE &R B F B Cu®(0-0.8 mg/L), Cd*(0-
4 mg/L)F1 Pb>(0-80 mg/L)% Stk A K BE M [ 55 1R IB TR IR0 /3 B AL IRARTE S 2 4 i SR HE Y
16S rRNA ZFH 515 S 4k A e B A AL FI AUBE 3k 98% A b o KRBT, BRREE KRS
HoRE e S RTE BG11 HEFR 3L A0 3ERE FR AR E RAB LA HIA N62 mg/L, N P=9 . 1, TEHAKMAT,
W 22 HE TR T 35(0.63240.170)x 107/L , B4 Ho - #4555 19 9.(0.06320.001)/d o ASST EEBRARIE AT
4&JR Cu?*. Cd*F1 Pb B — WM 2tE, HZmERE YA 0-0.2, 0-0.5f 140 mg/L, JF,

Cu 1 Cd? S 38 i A e ELAT 30 Ve R , T EL UM o6 16 PR 2 4 % 780 500 Bt i 389 B A P s (0 S 4K B A
B2 Cul i Cd¥ X B i 2 B 7 E (96 h ECso)23-514 0.125 1 0.551 me/L; AR BE T 1 Jy 0-80 me/L
i PHE R SRR A K 2 B R A AR (< 40 mg/L) 2R3, B (=80 mg/L)MMH, [ 4538 ] MM
TR IR FE W P o S A — B < BB e T A UAE FLIR, Ay 4 N SR E AT 7 BE (Cylindrospermopsis
raciborskii helix), ZXEEVKIERRERTE—EWREM Cu™*, CE"H PO AR, S AEHEIUEE T SR TE B A YR

4 R B T 3 MRt K AR FR B AR AL T P BB
ER. ERAETEE, L, SR, WX

RETIE: 718 FIl AR 2B GUFRER TH(2016-2020)3 3505 B (JYPSHFW_B1701); P ZRIB B SR 2 B R BT ST B
SERAEI(2016TYCKY03, 2018JYCKZO01); 2017 TR RAE A R AR & E YT 4 (pdjh2017b0783)

#{&E{EH. E-mail: Lsp0lcgc@aliyun.com

Wi EHA: 2018-09-05; f&E H#E: 2018-12-04; FLELAEAM: 2019-06-10




RS | BEEYEER, 2019, 59(7) 1317

[45] Zhi TT, Cheng LH, Xu XH, Zhang L, Chen HL. Advances YHE, BE, BFE, K&, Rk BEEBRAKKE
on heavy metals removal from aqueous solution by algae. hELSROE RN A, L¥EHERE, 2011, 2308):
Progress in Chemistry, 2011, 23(8): 1782-1794. (in Chinesc) 1782-1794.

Isolation, identification and effect of heavy metals on the
growth of Cylindrospermopsis raciborskii helix from shrimp
ponds

Lihua Nie', Dongjuan Yang®, Yaqun Liu’, Boping Han*, Xiulan Ma', Guangcai Zha*’

' Department of Bioengineering, Jieyang Polytechnic, Jieyang 522000, Guangdong Province, China

? Department of Biology, Hanshan Normal University, Chaozhou 521041, Guangdong Province, China

3 College of Tropical Agriculture and Forestry, Hainan University, Haikou 570100, Hainan Province, China

* Department of Ecology and Key Laboratory of Eutrophication and Red Tide Prevention of Guangdong Higher Education
Institutes, Jinan University, Guangzhou 510632, Guangdong Province, China

Abstract: [Objective] We examined the physiological characteristics of invasive cyanobacterium
Cylindrospermopsis raciborskii helix isolated from Litopenaeus vannamei culture ponds. [Methods] The algal
strain was isolated and purified from shrimp ponds in Chenghai, Shantou, and identified by morphology and 16S
rRNA sequence analysis. Then, with the general culture media of CT and BGIll, we optimized the culture
conditions. Finally, we analyzed the effect of heavy metals Cu®* (0-0.8 mg/L), Cd** (04 mg/L) and Pb** (0-80 mg/L)
on the growth of the isolated strain. [Results] The identity of 16S rRNA sequence of the isolated strain was higher
than 98% with that of typical strains of Cylindrospermopsis raciborskii from GenBank. Under laboratory culture
conditions, the optimal culture medium for the growth of the isolated strain was the modified BG11 (N 62 mg/L,
N:P=9:1), the exponential biomass and growth rate were up to (0.632+0.170)x107 /L, (0.063£0.001)/d, respectively.
The isolated strain tolerated heavy metals Cu®*, Cd** and Pb*, and the tolerance concentrations was Pb**
1-40 mg/L, Cd** 0-0.5 mg/L, Cu®* 0-0.2 mg/L. Furthermore, Cu’* and Cd’" inhibited the growth of the isolated
strain, and the inhibition increased with enhancing of heavy metal concentration and contact time, the 96 h ECso of
Cu?* and Cd*" were 0.125 and 0.551 mg/L for the strain, respectively, but Pb**(0-80 mg/L) had a dual effect on
its growth, which promoted growth at low concentration (<40 mg/L) and inhibited growth at high concentration
(=80 mg/L). [Conclusion] A strain of Cylindrospermopsis raciborskii isolated from L. vannamei culture ponds has

the potential of adsorbing heavy metal ions in shrimp ponds.

Keywords: Cylindrospermopsis raciborskii helix, identification, heavy metal, tolerance
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