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Abstract: Antialgal fractions and compounds of Potamogeton malaianus were extracted using the best solvent
and isolated by antialgal activity-guidence. Six active fractions were fractionated from the most active ex-
tracts, among them algal growth inhibition of five fractions could reach around 50%. 7 active compounds
were purified after the further isolation. The chemical structure or fragment structures were determined by
their mass spectra (MS) and nuclear magnetic resonance (NMR) spectra. Three compounds were identified as
stigmasterol, hexadecanoic acid and octacosanoicacid, the fragment structures of other 4 compounds were
described also, and needed further analysis. The algal growth inhibition of stigmasterol, hexadecanoic acid
and octacosanoicacid could reach 32.1, 56.2 and 46.4% respectively at concentration of 20mg/L. Among the
unknown 4 compounds, the algal growth inhibiton of the most active compound could reach 81.6% at the
concentration of 2mg/L, the antialgal growth inhibition of 2 unknown compounds were 82.8% and 70.3%

when the concentration were 10 mg/L.
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Figure 1 Isolation and purification process of antialgal compounds
of P. malaianus
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Figure 2 The algal growth inhibition of four different fractions of
ethyl acetate extracts
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Figure 3 The algal growth inhibition of fractions separated from
hexane extracts
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Table 1. The algal growth inhibition of 7 compounds isolated from
P. malaianus
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T K (mg/L) A0 H BN (%)

Fr 0508-1 2 81.6+5.1

Fri1-1 10 82.8+4.7

Fri1-2 10 70.3+4.3.0
Fr1619-1 20 32.1+2.1
Fr1619-2 20 56.2+3.7
Fr2023-1 20 46.4+2.9
Fr3034-1 20 63.15.0

iR BN, R R OR I 5P Fr0508-1.
Fr11-1. Fr11-2 =FE9. 24 Fr0508-1 K EY 2
mg/L B, LR A A B El R OA 81.6%, & T
SRR SRtk &, Fr 11-1 A Fr 11-2 ££ 10
mg/L XS AR S A A 1k 3] 82.8% 1 70.3%.
{H X =R S ) B g5 R v i — ST, Bt
DAJCTEA R = e P B B PR o Fri619-1 n7 S e 41
2N 32.1%, Fr1619-2 KRRHIRAEWE K 20 mg/L i}
XF 26 A H 2 SR T 50%. Fr2023-1 )\
R, 2 PREERRITR, XS B T — 2 i)
R . Fr3034-1 7E 20 mo/L i (40 R iA 51 63.1%.

4 e 54t
4.1 ¥t

H I IR 5 SRR K R AL AT T R A 1R 4)
FRIIRIE T CAT —LeR T, R i — 28 L
CE TSR . A BFITR ] RIR 7S R
5 OV 0 2t 0 Y A8 A 3 A A A 1
Fl o AHI T EyORHR 1S3 40 M 1 2 (K0 5 B AL
A
AT RT3 1 QR b BOAes 74 1 2
MR e, LR CBESRICYIRE S, BRI
St e AT DU AR e o TP AT A i P B B o
AP AT LS TE Cft . LR ARSI, 1
HALRAR Z AR EOR AL S s ok, BRIARSTY
ZERARW],  EHORHR TSR N R AR B AL S s =



Conference on Environmental Pollution and Public Health

R A AR HHE R, DO T 99851 &
SRR B AN EIE ] o 208 2RI B 2O AR Y
S RILIE Ut IR E AT IR B i v, Xk
PRI T R HR A RS A H T RO
SRS W) JE T 59 B R SR

Kittakoop 25181\ 14 5fe iR 722 vb 43 B9 45 21 PY Ffibk
MR 280 2 I Aot i, X998 5 R0 41 1 A 2 3 R e
AN RIR 72 oy B4R 2] 7 BG4, AT T
FMATERIE — M S R, &y Fr
0508-1. Fr11-1. Fr 11-2 [fiix it &5 O A iR
TR B 5 T SCHRIE LG, A RIS 2 A [
IgERey, BEAREMTCIE Fr 0508-1 HAT Wm0 E S
PE, AHRE N T — DT . ASEI o BT 2P
FilEWIR, HAE sk T AR — e sk, X
55 AR S I (0 P B BRI LA B
AMBETEPE T T8 R — 8. AT 2 B B —Fh i
RERA GG S REAE BRI T, ER T XM A
FETFE, X5 Aliotta "8 EL I RRIFFT 45 51— 30,
1998 4 Della-Grecal™ ifff 77 45 He 4 IR 22 4l 11§55 1
YA BT, SR BRI S BER
W)z Bt LAR I g P B3R Sy B ek R e A7
FE () — SO B B o R T R R 1 S R 3
1) 52 §5S MR AL HH — 2 OIS PR AR T BEARE: A7 AE
— LL ) T I

4.2 &g

(1) KR 128 L1 LBREE I I CREAE G
HAT fe O mAEE ok, DRI o R R TR 3R U A A
SRENEEEYE A A8 TIPS A ) .

(2) NG RHR 7S 4y oy B 30 1 7 ASiE kAL
E), AR EERRTIR CERRRRR =1 ) ki)
MBS Y CTEED , 550 4 NETERS
W) S0 B — D 0 S E . W TR e iR
PML0508-1 7 2 mg/L I} 5t e X 2 ff H 24 74 81.6%
{OEiKE R

Bt

UK R oCEA S RIRICSE A KPR s
Rk e, R AR . B0 A AR
SRR A B .

References (5% 3C#k)

[1] LiF M, Hu HY, Isolation and Characterization of a Novel An-
tialgal Allelochemical from Phragmites communis[J], Applied

(2]

(3]

[4]

[]

[6]

[71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

7

% Scientific
% Research

»
%

9

o

and Environmental Mirobiology, 2005, 71, P6545-6553.

Nakai S, Inoue T, Hosomi M, et al., Growth Inhibition of
Blue-green Algae by Allelopathic Effects of Macrophytes[J],
Water Science and Technolog, 1999, 39, P47-53.

Leu E, Krieger-Liszkay A, Goussias C, et al., Polyphenolic Al-
lelochemicals from the Aquatic Angiosperm Myriophyllum spi-
catum Inhibit Photosystem[J], Plant Physiology, 2002, 130,
P2011-2018.

Mulderij G, Smolders A J P, Van Donk E, Allelopathic effect of
the aquatic macrophyte, Stratiotes aloides, on natural phyto-
plankton[J], Freshwater Biology 2006, 51, P554-561.

Shao J, Wu Z, Yu G, et al., Allelopathic Mechanism of Pyrogal-
lol to Microcystis aeruginosa PCC7806 (Cyanobacteria): From
Views of Gene Expression and Antioxidant System[J], Chemos-
phere, 2009, 75, P924-928.

DellaGreca M, Fiorentino A, lIsidori M, et al., Antialgal Fu-
rano-diterpenes from Potamogeton natans L.[J], Phytochemistry,
2001, 58, P299-304.

Cangiano T, DellaGreca M, Fiorentino A, et al., Lactone Diter-
penes from the Aquatic Plant Potamogeton natans[J], Phyto-
chemistry, 2001, 56, P469-473.

Cangiano T, DellaGreca M, Fiorentino A, et al., Effect of
ent-labdane Diterpenes from Potamogetonaceae on Selenastrum
capricornutum and other Aquatic Organisms[J], Journal of
Chemical Ecology, 2002, 28, P1091-1102.

Zhang S H, Cheng S P, Wang H Q, et al., Allelopathic Interac-
tions between the Potamogeton spp and Toxic Cyanobacteria
(Microcystis aeruginosa) [J], Allelopathy Journal, 2009, 23,
P379-390.

Gunatilaka L A A, Bolzani V S, Dagne E, et al., Limonoids
Showing Selective Toxicity to DNA Repair-deficient Yeast and
other Constituents of Trichilia emetica[J], Journal of natural
products, 1998, 61, P179-184.

Environment Canada, Biological Test Method: Growth Inhibi-
tion Test Using the Freshwater Alga Selenastrum capricornutum
[M]. Environmental Protection Series,1992. 1-25.

Leitdo S G, Kaplan M A C, Monache F D, et al., Sterols and
Sterol Glucosides from two Aegiphila Species[J], Phytochemis-
try, 1992, 31,P2813-2817.

Liu Yue, Liu Jing, Yu Shishan, et al., Studies on Chemical Con-
stituents of Cyanachum forrestii[J], China Journal of Chinese
Materia Medica, 2007, 32(6), P500-503(Ch).

XL, K, B, S, RELARAE RS TRD],
hgh74&, 2007, 32(6), P500-503.

Liu Jianghai, Zhao Yu-ying, Qiao Liang, et al., Studies on
Chemical Constituents from Buddleja lindleyana Fert. [J], China
Journal of Chinese Materia Medica, 2001, 26(1), P41-43(Ch).
BEYTHE, BCESE, TR, 4%, BBz irsi],
o2y 7k A&, 2001, 26(1), P41-43.

Wu Z, Deng P, Wu X, et al., Allelopathic Effects of the Sub-
merged Macrophyte Potamogeton malaianus on Scenedesmus
obliquus[J], Hydrobiologia, 2007, 592, P465-474.

Kittakoop P, Wanasith S, Watts P, et al., Potent Antiviral Pota-
mogetonyde and Potamogetonol, New Turanoid Labdane Diter-
penes from Potamogeton malaianus[J], Journal of Natural
Products, 2001, 64, P385-388.

Dai Shugui, Zhao Fan, Jin Zhaohui, et al., Allelopathic Effect of
Plant’s Extracts on Algae and the Isolating and Identifying of
Phototoxins[J], Environmental =~ Chemistry, 1997, 16(3),
P268-271(Ch).

BEE, BAL, SIS, TR SO IS A I S o)
BREN], Bk, 1997, 16(3), P268-271 (Ch).

Aliotta G, Greca ND, Monaco P, et al., In vito Algal Growth
Inhibition by Phytotoxins of Typha latifloia[J], Journal of
Chemical Ecology, 1990, 16, P2637-2646.

DellaGreca M, Ferrara M, Fiorentino A, Antialgal Compounds
from Zantrdeschia aethiopica. Phytochemistry, 1998, 49,
P1209-1304.

978-1-935068-16-7 © 2010 SciRes.





