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i R 14 B Js 2 2 A5 B0 A r 25 1 B[] Al Jir 5 2%
149 R 7 TR M LA A8 - 43 85 T R, 5% W) 3 B 45 SR 22, [A] i
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G 50 F HECZE N A B (7 G 22 S, A I B 338
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KB A KR T — 2 M2 R, 38 40 i 25 5 Fn
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LR R ZE B as b ¥ b (8] 1, 2, 3d-1),
0.6 Fl1 1.25 g/L A FEXF 3 Fh e 2 09 AR K B oK 7= 4k 10 3
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H H A KR T 96 h J5 I 46 3% = T X B4 (p < 0.05),
T 32 H 0 BN O T B 5 6K ERBILAE BRI 3530 0 1
R B TR VR, A0 % B G T A
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Fig. 1 The effects of different polarity extracts from the planting water of Sesuvium portulacastrum on the growth of Prorocentrum micans
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The data in the figure are the means of three replicates + standard deviation. Significant differences between the treatments and control are marked

with * (p < 0.05) or ** (p < 0.01), and non-significant differences are not marked, the same below
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Fig. 2 The effects of different polarity extracts from the planting water of Sesuvium portulacastrum on the growth of Karenia mikimotoi
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Fig. 3 The effects of different polarity extracts from the planting water of Sesuvium portulacastrum on the growth of Alexandrium tamarense
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The serial numbers 1—19 represent common substances found in the di-
chloromethane extracts of both Sesuvium portulacastrum planting water
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please refer to Table 1, the same below

13 000 000

11 000 000

9 000 000

#7000 000
H#

5000 000

3000 000

1000 000

o
I 8] /min
Pl 5 i T UG AR ZH R A IO R e AT A TR e 2
) GC-MS B85 F i
Fig. 5 GC-MS total ion chromatogram of dichloromethane

extract of Sesuvium portulacastrum root tissues

with silylation derivation

PERIBLI DR BN, 0 H 4 i 2 B RCRE L v RAUE
588 K BE P8 BE T 08 B i UM (3 B3 Bk (GC-
MS) FARTEAR W) A2 2 BF 5 PP AR )32 i 27 [R]
IR 272 AR B S T 42 AR ) 20 v 2 IO i ) B AR S A
W) A A A Y B A0 2 A g, 0 FL PR gt 2 2K L
A B BT A —%E 2 WAR DA p 3 SR 3%

SO Ay — 2 BRA S SR rh oA ) 43 WA ) 1) AL R A
FHERAL T A 5% Bl FNb Bk o DRIk, AR B9F 535 o 2 X
L i PR K R AR T 1 Do U5 AR 2R 0 W AR IR
R FAAS IR 6 A ML TR A T 2 U B DL AR 3R
G MUER 7 1 22—, KR R AP AR ARUAR I J B, 2
H1 SR 1) 4 T 3 S RIS R %) A M R A A e B DG
AW FMIEC ke . & H bt . 21 2 T8 FlH B
i AR PR 2 = A M, BB A TR IBE C [ AH 2 HURE W Y
AW B0, DT A B R AR 1 ) v 1 A 7K 2 R
Yo FEICY BT TS R R, W e AR L
W %o VP D Y R I T 7y L R g 4 o A8OR S BR
HEECKEARY . X FRERPeHE, Ra &8 H
Jot 2 ) e AL T 0 R OR TGH RE  ZR £ T
FIIE e A B R B 2 HECR o 35 Fonseca S0
K P T 3 35 ( Plocamium brasiliense) B —. 58 B Ji 26
B 2 B0 AR A E TR S5 R AL . teAh, 5
FH ot 26 U 7 1 JoT dk Ve B S N 5% 4 T XK TG BILAS
I I SR, T A A T A R N A R R
A, o T REBE Ay Ik AR 2, vk
> (4 B ) 2% A 500 2, A 80N S — i DOBURH ) =
I SRy A Y 3 VR B, H R I R R S AR ME
T Y, FLAb AR S SR & B AL, R T
A ) AR FH R R AN, A0 Xu SE 5 R BLE AR OK B
(Sporobolus alterniflorus ) W %< WU 75 155 5T e B R X
BRI A7 98 35 0 2 16 5T P 98 3 0L 40 ) 28 3R, i A AP
B N RILAR BERCR . R, S B AR I
YIRS 5 B3 FLIR ) 2 R ROR , i R B
T AR S AR e, BT DA DT S UG R A K A
PEIN PR o> B BAFAE T S e A B b, Bk
G
ﬂ(ﬁ‘z% SEAEY) S A SRR P 1) 2R D, KR
T A B2 YR 3 B o i e 3% B L A A R AE
AR 5 % i I 15 A AR K RITAR A1 2 — S0 ot A5 L)
HEAT T GC-MS & & F1 3L 5] H i Lo xf o A I HY
19 Fiifg V5 V7R A it (3R 1), 2R3 2 AR Wi R
K HATAEY, X5 £ F 5509 WO\E 5K (Hylotele-
phium erythrostictum) 1) — @& W 8¢ 2 By v AG Il s A
JIE R P TR . A5 R TR TR 5 AR U7 R AT A Y A R R
L. FESERT RS, IR . AR . A AR 55 A
I R 2 ) Jo 8 B S % e 2 A K BRI T, Rt
HEM 5 I ES M AL A B B R . + bR . ke
MR F1 R 2 - 7S Bk - 9-4 IR 45 g 1D R 26 Wy o b v RE LA
AEAMBAE ] oAb, SMIEEE B9 & K I (Pistia
stratiotes) W 3 B A RN 53 0y 5 R R T e 5 P 55 A5



80

MHEEd 4745

x1 BDEMEKNRAR —SREZERY P HERYR

Table1 The common substances in the dichloromethane extracts from the planting water and root tissues of Sesuvium portulacastrum
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Fig. 6 The effects of stearic acid, oleamide, and tetracosanol on the growth of Prorocentrum micans,

Karenia mikimotoi, and Alexandrium tamarense
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Allelopathic effects of Sesuvium portulacastrum on three typical red tide
dinoflagellates and identification of potential allelopathic substances

Wu Kemin', LuJieyi', Huang Lingfeng'

(1. Key Laboratory of the Ministry of Education for Coastal Wetland Ecosystems, College of the Environment and Ecology, Xiamen Uni-
versity, Xiamen 361102, China)

Abstract: This study aimed to investigate the allelopathic effects of Sesuvium portulacastrum (Aizoaceae) on typic-
al red tide algae and identify the sources of the active compounds. Three red tide algae species, Prorocentrum mic-
ans, Karenia mikimotoi, and Alexandrium catenella, were selected as test subjects. The planting water of the coastal
salt-tolerant plant Sesuvium portulacastrum served as the research material. Root exudates from the plant were ad-
sorbed using a C,; solid-phase extraction column and then extracted with methanol, ethyl acetate, dichloromethane,
and n-hexane. The four extracts exhibited varying degrees of inhibition on the growth of the algae, with the di-
chloromethane extract showing the most significant inhibitory effect. At a concentration of 10 g/L, the inhibition
rates for the three algae species were 50.83%, 97.30%, and 81.41%, respectively. Gas chromatography-mass spec-
trometry (GC-MS) analysis identified 19 fatty acids and their derivatives. Among these, stearic acid, oleamide, and
docosanol exhibited algicidal activity, with docosanol showing the strongest effect. At a concentration of 2 mg/L,
the inhibition rates for the three algae species were 90%, 100%, and 81.04%, respectively. These results indicate
that Sesuvium portulacastrum can release fatty acids and their derivatives to inhibit the growth of red tide algae,

demonstrating its potential as a plant-based tool for red tide control and environmental remediation.

Key words: Sesuvium portulacastrum; root exudates; allelopathic substances; red tide dinoflagellates; fatty acids and their

derivatives
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