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Alldopathic activity of Volatile subsance from submerged macrophytes on Microcy-

stin aeruginosa
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Abgtract : Eutrophication has become a serious environmenta poll ution in aquatic ecosysem. The dlelopathic potentia of aquetic
mecrophytes againg bl ue-green agae has received broad cond deration. It has been reported that the gronth of severd submerged
mecrophytes cou d inhibit the gronth of some deleterious dga, such as Microcystin aerugincsa, but many dlelochemicds with
antidgd dfect are ill unknown. This sudy cormpared inhibitory activity of volatile compounds from two submerged mecrophytes,
Ceratophyllum demersum and Vallisneria spiralis on M. aeruginosa. Essertid oils of fresh and dry mecrophytes were prepared
us ng sdeam didillation procedure and extraction with diethyl ether. The components of the essertid oils were andyzed by gas
chromatography (GC) and gas chrometography- mass spectrometry (GC-MS) and identified by standard retention indices, standard
mass Pectrum and co-chromatography with pure conpounds. The relative anount of the each compound was cadculated with peak
areasintegrator. The anount (in weight %) of essentid oils was ten times nore in the dry mecrophytes than in the fresh
mecrophytes. When the essentia oils were a& a concentration of 100 mglL , the fresh macrophytes had smilar antidgd activities
between C. demersum and V. spiralis while sronger than dry mecrophytes. However , esertid oils from dry mecrophytes C.
demersum showed gronger antidgd activity than V. spiralis. There exigs a podtive corrdation between the concentration of the
essertid oils and the inhibitory activity. The ECs, (efective concentration for 50 % inhibition of growth) was about 70 mg/L inthe
ol o dry C. demersum. The esertid oil s were composed of fatty conpounds, terpenoids, pherolic conpounds, phthdates, and
ome unknown conpounds. The conpostion and relative anount of the essentid oil swere very different even though C.  demersum
and V. spiralis are two submerged macrophytes and usualy coexist in aquatic environment. More than 40 % o the total amount
was phthaates in the essentid oil s of fresh macrophytes, but approximete 70 % were fatty compounds and terpenoidsin thet of dry
mecrophytes. However , approximete 20 % o the essentid oil s of fresh macrophytes were unknown conpounds which were undable
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and undetectable in dry mecrophytes. Their chemicad gructures and bioactivities are in need of further sudy.
Key wor ds:submerged mecrophytes; essentid oil ; Microcystin aerugincsa ; dleopathy ; GCMS
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Table 1 The compostion and relative amount o the esential oils
C. demersum V. spirdis
orrponent Fresh Di
ry Fresh Dry
Fetty compounds 25.3 (22)? 50.9 (31) 33.4 (26) 47 (21)
/ Alkanes/ doohols 12.1 (11) 7.7 (9) 11.6 (12) 2.1 (9)
| Aldehydes/ Ketones 10.0 (4) 20.4 (20) 13.7 (10) 13.5 (8)
Fetty acids and eters 22.8 (7) 3.2 (2 8.1 (4) 31.4 (4)
Terperoids 5.9 (4) 15.8 (14) 0.8 (3) 19 (11)
Pherolic commpounds 3.1(2 3.4 (1) 1.6 (2 —b
Phthal ates 44.1 (4) 16.4 (2) 16.6 (4) 19.6 (4)
Known compounds 16.4 (1) 2.4 (1) 22.5 (2) 1.1 (0)
Total 94.8 (33) 88.9 (49) 77.9 (37) 86.7 (36)
a, the number of conpounds; b, amount <0. 1
70%( 1),
[22]
[23,24]
. CMS , ,
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1 1 2 3
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Table 2 Main composition in the oil essentials (relative avount nmore than 1 %)
C. demersum V. spirais
Compounds R Fresh Dry Fresh Dry
Fetty corrpounds
/  Alkanes/Aloohols
1- 1- Hexarol 831 t? 1.9 t t
heptadecane 1700 1 t —b t
tetracosane 2400 1.6 — 1.0 —
/  Aldehydes/ Ketones
Hexana 738 — 5.4 13 6.9
Heptand 860 — 1.7 — t
Tetradecand 1613 2.5 t 1.5 —
Pentadecand 1717 — 3.3 — t
Hexadecand 1768 6.4 — 31 —
6,10, 14 - 6,10, 14 Trimethyl-2-
pert e 1847 t 2.8 — 2.6
Fetty acids and egers
> 2,2 -1 (2 -1- ) >
Methyl Proparoic ~ acid 2,  2dimethyl-1- ( 2-hydroxy-1- 1365 — 7.6 — 3.3
methylethy) propyl eser
> 3 2,4, 4 >
Methyl Proparoic acid-3- hydroxy-2 4 4 trimethylpentyl ester 1380 T 15.0 - 218
Hexdecamoic acid 2018 t — 2.2 —
Terperoids
26,6 -2 -1.4 4 Ketoi sophorone 1152 — t — 2.3
B- Cycloditral 1224 1.2 t t t
a- a-lorone 1430 —_ t t 2.2
B- B-lorone 1482 2.9 — 1.7 —
5,6 B- f3- lorone-5 ,6-gpoxide 1488 — 7.6 — 9.8
Di hydroactinidiolide 1538 — 3.7 — 3.0
B- B-Asarone 1631 — 3.0 — —
Pherolic corrpounds
1 ,4Berzenediol 1241 2.5 — 1.2 —
Phthalates
Diiobutyl Prthdate 1873 8.4 5.0 3.3 9.5
Dibutyl Pnthdate 1970 1.5 1.0 t t
Di (2ethylhexyl) Prthdae 2550 33.0 — 10.0 —
Mi scellaneous conpounds
Toluene 703 — 6.8 — 7.6
2.6 2 ,6-Dimethyl cyclohexarol 1110 — 2.9 — t
3 -4 - 3 Bhyi-4-methyl-1H-pyrrole- 1265 . 2.2 . 14
2 5-dione
1 Unknown 1 1815 16.4 — 4.3 —
2 Unknown 2 2267 — — 18.2 —
3 Unknown 3 1529 — 2.4 — 1.1
a,01< amunt <1; b, amount <0. 1
3
(1)
2
()] 40 %
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