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marina on growth of Gymnodinium catenatum
2.2 BEFEFBEERERETONERFFREERY
A

SRy 2L TR R e R AR AR K
Y B2 A K R AR b Y 32 (B
TR AFHR IR T PULE iR T /i DU H R 5 ik R BR
AR RS IR GEA [R) Mk B R 1 R Bk AR ™
PIxTBERBEH B AE KA, nE 2 () PR IR
T AE R MR VR A 20 pg/mL B BE PR B P 8 400 it
AR A A2 B — 8 A EAE (P <<0. 05) Wk BT+ &
40 pg/mL B, B IR #9840 A A K B OAR 32 3 I
(P<C0.05) , {H 2475 B8 1E # A= K5 1M 24 ok B 36 21 80
pg/mL DL b BEAR AT i 40 A %% B2 O 4 T B R W
FEARBR TP e 40 M i A= K =2 ) 7 B B g il (P <
0. 05)  H i i iR 2H T 52 45 S 158 WY A el 3oty 1 0 bR AR
S A ] IR e 7 IR 4

TEAFHR R AL b LI 2 (b)) ], 5 78 im0 i el R ¥k 2
20 pg/mL W S AR A SR 20 B Y AR K e W B AR Ak
(P=>0.05), T3 4% 2235 I, 5 R FH 3 200 i 1Y
A K T 3 A R Tk R A T R B AR K Az BB
BN (P<<0. 05 JAEANRE R FR 2R 1B A K. AR T U A
MR IE 2 Co) Jalot N b @[ 2(d) JMEH R B
WeE (160 pg/mL) - P b B2 & B Y — & 4 i) 7E
(P<C0. 05) #h , Ho Ay S50 21 1) 4 R A H e 20 B 2E K
P23 U I JE W i 2% 5 (P =>>0. 05) , Uk I — 1
Vi N U P R AN L P O KR N S L R ]
ARIFICU B,

25 b e IR T DR AR PR B T 7 A A R 4
S 5 o L B 2 o R VT TR U R T R R RIOCR B



I ARZFERFR,2024 £,40 %, % 4 H1 Journal of Guangxi Academy of Sciences,2024,Vol. 40 No. 4

20007 (a) Palmitoleic acid

~16004
O
E
3 1200
= 0 pg/mL
% 800 —e— 20 ug/mL
; —A— 40 pg/mL
g —v— 80 ug/mL

400

160 pg/mL
0 2 4 6 8 10 12 14
Time/d
(c) Tetradecanoic
~ 1600+
£
g
=12007
2
% —=— Opg/mL
=
S s00 —e— 20 pg/mL
s —A— 40 pg/mL
—v— 80 pg/mL
—— 160 pg/mL
400~

Time/d

20007 (b) Palmitic acid

21600+

£

3

2 4

}l 200

&

< 0 pg/mL

7 8007 —e— 20 ug/mL

© —a— 40 pg/mL

—v— 80 pg/mL

400 —e— 160 pg/mL

0 2 4 6 8 10 12 14
Time/d

20009 (d) Octadecatetraenoic acid

216004

£

B

EIZOO-

Z’ —a— O pg/mL

< —e— 20 pg/mL

3 800+ —a— 40 pg/mL
—v— 80 pg/mL
—— 160 ug/mL

400

Time/d

P2 TR AN R AU 7 0 X BB AR T 9 A K B R i

Fig. 2 Effect of different secondary metabolites in Chattonella marina on growth of Gymnodinium catenatum
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Allelopathic Effect of Chattonella marina on Gymnodinium
catenatum

HUANG Lin'?,PAN Huizhu**,LI Jie** , XIE Fang'?,WEI Wei'? ,XING Zheng'?.,
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LAI Junxiang”
(1. School of Resources, Environment and Materials, Guangxi University, Nanning, Guangxi, 530006 ,China;2. Guangxi Key Labo-
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ter) ,Guangxi Academy of Sciences, Nanning, Guangxi 530006, China; 3. Beibu Gulf Marine Research Institute, Fangchenggang,
Guangxi»538000,China)

Abstract: Gymnodinium catenatum is one of the common toxic red tide causative species in the coastal waters
of Southeast China. The Paralytic Shellfish Poisoning (PSP) produced by G. catenatum has brought huge eco-
nomic losses to fisheries,and the problem is becoming more and more serious worldwide. Studies have shown
that Chattonella marina has a significant allelopathic inhibitory effect on G. catenatum ,but there is little re-
search on its allelopathic mechanism. This study combined indicators such as superoxide anion radicals
(O, +),superoxide dismutase (SOD),catalase (CAT),malondialdehyde (MDA) ,and Caspase-3 to analyze
the algicidal effect of the main allelochemicals in the secondary metabolites of C. marina ,and it was found
that oxidative stress caused by allelochemicals of C. marina was the main reason for inducing apoptosis in G.
catenatum cells. Compared with other secondary metabolites in C. marina ,palmitoleic acid is the best allelo-
chemical with algae inhibition activity. Palmitoleic acid can significantly inhibit the growth of G. catenatum
cells,and the inhibition effect increases with the increase of palmitoleic acid concentration,and has a toxic ex-
citatory effect of “low promotion and high inhibition”. In addition, palmitoleic acid can affect the antioxidant
system of G. catenatum ,leading to excessive accumulation of O, + in the cells and causing lipid peroxidation
of the membrane,and an increase in Caspase-3 content,further inducing apoptosis in G. catenatum cells. This
study provides a new perspective for understanding the ecological impact and mechanism of allelopathy
among microalgae in the marine environment. It has certain reference significance for predicting the dynamics
of marine primary productivity,the mechanism of red tide organism outbreaks,and the stability of micro-eco-
systems under the background of global change.
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