Research Paper EGiEEiES

WHEYZER Acta Microbiologica Sinica
55(7) :834 —842; 4 July 2015

ISSN 0001 —6209; CN 11 —1995/Q
http ://journals. im. ac. en/actamicrocn

doi; 10. 13343/j. cnki. wsxb. 20140563

BREMARBS mF_RTSEFEXNERTHLKEEK
sp=A|

KR, &=, KB, ZH W, F4H, A, RE"

ST PE SR RL S M5 R S0 EHIAL R A RGBT AT 920 I T AR 7B B ST 361005

WE. [ HiY] FIH—RE A0 E BSOL WAL A Y ( 5 T AL ) B/ H T o e —— 38 B I
1K ( Alexandrium tamarense) ,WF 55 %A A W) 85 ¥ 310 107 11K 348 A4 FH 28R BT BEROVE FIBILI] . [ ik ]
FIFH 10 #0120 wg/mLE A B AL W b BRI 35500y Ll R uie , WE SR e A I o 1oz, [ 45 2R ] AIF9E & B, AL 20
we/mL AR BEAL S YA B 24 h JG AW RIA T 84. 1% , EATANIE N P48 K a B9 & BN X IREY 58.5% .,
T2 X6 e 40 B KOG 2R (F /F ) AT I E I A 8,20 we/mL AU BEALIE 24 h 5, e KOGAL 22 850F A
LT BRAH I REAIG T 55. 5% , ixX Ul I SE A ML G G VE I RS2 20 28 i PN R A9 35 M 40 (ROS) 7K 7E Ak
BHO. 5 hJF BIFF LR &, 7S 20 M pu 3 i g ik 4801k , (o 4 B P P9 % (MDA) /9 & 8 LT, SR bR
AT 8 A5 A ) B AR (SOD ) Atk Ak &0 ( CAT) A3 Mt A7 S IR BE A 385 57 , LAV I A4 JH PR ) 0 P
FI S ST B EE B, 20 e/ mL MR BEAREE 24 h 5, 20 6 PN E B () A I 235 4 Ak, 4 i )™ S S v Ak, B
IRAMBEFE TS IARAE, [ Z518] AREAE Y (R T EUEREL) M RB 6% 1o 5 | b 358 4H A P9 3 A B 3 1 o =5
LML BE T RIS 2 A S W T X DB LR 2 B 2R CR | TRLIHGZOR B A G W TE 2 1R 38 T 2L
A BRI TR

KPR (5 T EEIRI) e, By 1L s, S| Ak 7, 2R

FESES X172 X E 475 :0001-6209 (2015)07-0834-09

B AJETH SR , EA T K P R S
FRICER REIEN, T OKA R & B R, IR
AR SEAE BRI 1 2 W A T A TS R A
Yty BB, rT S BRI IR R TR
B | & B2 B 2 BRVE TR PE A R RE
B3I 7 A FE R | U BRI s U K AR B AR
ST OB I R AR W M A 2 R G i ™

fe 2 b DR R O A R AR, 3 2013 4R
SRR BN 45 U, P RS 2620 km? T
IEDRUIE T AR = TR SN o A s E
a7 [ A%

I 1L K E ( Alexandrium tamarense) | 12
3T T IR E W, HLAE S 7 AR BRI DL EE (paralytic
shellfish poisoning, PSP) , /&4 /i r=4 4 FI/REAY

HEETH . BHK H AR A TSI E (40930847) i I H (41376119) A5 I H (201305016)

*EfEMEH . Fax: +86-592-2183217 ;E-mail; wshwzh@xmu. edu. ¢n

TEE R kb2 (1985 - ) , 55 i md 48 [ aG B e A, NS IR BE i AE 5 5T, E-mail ; zhj308@163. com

Ifs B #A:2014-11-27 ;18 E B #§:2015-01-15



TRACR AT VEBRAN TR BSO1 j° " T AR AE AT B D LB AR KA. /AR P41 (2015)55(7) 835

BLEERZ — YIEH I R EE AR PSP R
PAAR DRI B I, &0k B A 2 A it
JEh B A R U, TR ARG
HPBCLATEENE, BT, B EHBAR AT
G4 3k Ak A b Ak b aY i
AW T HAR AL W R IR+, C 245
B OCTE Y AN R R R AR T T B
B O, SN T AR S R G R E 2 1Y 1B
F ) — S Vi 1 40 T 7 R VAR o AR o B
ZREGIEHEANNL B IE T, FAE 1942 4F | Geitler
AR T — 2 AR E W R e b AT 2 BE T B R
B FA Ik B A R 1V AN T B ) B AR
5, FEA RSB B ( Pseudoalteromonas ) | V-
I T R K B ( Vibrio ) . W £F 4k JE
( Cellulophaga ), CFB 28 #f o 0y # W &
( Flavobacterium ) , L A% GC % & 1) 2F #1 AT # &
(Bacillus ) """ 5 53225 B T 2 ARGE 38 £ 1 —Fh 4y
WHLAMYFS BRI AN T TR 22 0 i 200 TR P
Y PR 2 30 3 3 AR TS e e 0 M o 1) Oy =k
B, XAy 20 40 T Y R VR . A0 )
WA LA BT R Y T B R R £
RV SRR e g e R AR R A
SR, HATESRE RS T P& i B R, HX T
VA TR PR 110 1 ) R M LB A A B D A B
FOR A — Wk 43 B8 E S0 DI B A0 BSO 1 BT 4y
WA A AL B WA T T ol 0 3 0 Ll R JF
WA AL YIS BT 7 S AT RE R ML, i
B TR BSO1 HAT B8 1Y 75 305 1, T MIZ T v
BN IR AL S W) IR R A% S A5 5 | B B T T
R BEAFE T, it B A M F S R e G 2
ZaifbIFLE R F AN (R T AR L) e, o2
AL T,

1. REFUYR(ZRTEEXE) Riga
Figure 1. The structure of algicidal compound ( 2-isobutoxyphenyl )

amine.
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Figure 2. Algicidal effect of algicidal compound on A. tamarense.
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Figure 3. Inhibitory effect of algicidal compound on chlorophyll a

content.
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Figure 4. Photosynthetic efficiency (F,/F, ) of A. tamarense

cells treated by algicidal compound.
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Figure 5. Effects of algicidal compound on ROS (A) and

MDA (B) contents of A. tamarense.
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Figure 6. Effects of algicidal compound on SOD (A) and CAT (B)

contents of A. tamarense.
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Figure 7. Ultrastructure of A. tamarense after exposure to algicidal compound with the concentration of 20 pg/mL. A Control cell;

B: 8 h treatment; C; 12 h treatment; D: 24 h treatment. N: Nucleus, Chl: Chloroplast, CW Cell wall.
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R1. RELGYHREEL

Table 1. Algicidal range of (2-isobutoxyphenyl) amine

Algae species

Algicidal activity

Platymonas helgolandica -
Prasinophyceae -
Dunaliella salina -
Chlorella autotrophica -
Chlorella -
Chaetoceros comperssus +
Pmphiprora alata -
Thalassiosira weissflogii -
Thalassiosira pseudonana +
Phaeodactylum tricornutum -
Asterionella japonica -
Alexandrium mimutum TWO1 -
Prorocentrum donghaiense -
Alexandrium catenella DHO1 +
Scrippstella trochoidea XMO1 -

Alexandrium tamarense +

Chattonella marina -

Heterosigma akashiwo -

Phaeocystis globosa -

Isochrysis galbana -

Nannochloropsis -

Dicrateria inornata -

+ : Algcidal compound showed algicidal effect on this algae species; —:

Algcidal compound did not showe algicidal effect on this algae species.
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Algicidal effect of ( 2-isobutoxyphenyl ) amine on
Alexandrium tamarense
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Wetland Ecosystems, School of Life Sciences, Xiamen University, Xiamen 361005, Fujian Province, China

Abstract ;[ Objective ] A strain named BSO1 showed strong algicidal activity to Alexandrium tamarense and we got
algicidal compound (2-isobutoxyphenyl ) amine from BSO1 to study its algicidal effect on A. tamarense. [ Methods] We
studied the algicidal mechanism of (2-isobutoxyphenyl) amine on photosynthetic process, antioxidant enzyme activities and
morphological change of A. tamarense. [ Results] After 24 hours treatment with (2-isobutoxyphenyl ) amine, algicidal
activity was 84. 1% with the concentration of 20 pg/mL. The compound could induce a reactive oxygen species burst in
P. globosa in 0.5 hours which could cause serious oxidative damage to algal cells. The F /F value which could reflect
photosystem II (PS II) electron flow status also decreased. To eliminate the excess ROS, the activities of the antioxidant
systems ( including superoxide dismutase and catalase ) increased significantly during exposure. Transmission electron
microscope analysis showed obvious morphological modifications of chloroplast dismantling as a part of the algicidal
process. [ Conclusion] These results indicated that the lysis mechanism of algicidal compound on algae may primarily be
the increasing level of ROS in the algal cells.
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