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Algimsi Mangrove plants play an important allelopathic control effect on the forest organisms including microalgae. Such
allelopathy is closely related with its root exudates (REs). Since the research about organic acids in REs is in its initial stage,
this study was focused on the components and contents of carboxylic acids in organic acids. The root hydroponic liquids were
collected by solution culture method for two mangrove plants Aegiceras corniculatum and Kandelia candel. The carboxylic
acids were qualitatively analyzed by GC-MS and quantitatively by HPLC. In the end, oxalic acid, azelaic acid, succinic acid,
levulinic acid, adipic acid, malic acid and lauric acid were identified in REs of 4. corniculatum, while oxalic acid, azelaic
acid, levulinic acid, adipic acid, a fatty acid, lauric acid and 3-phenylpropionic acid were identified in REs of K. candel. This
study was the first to find in mangrove REs azelaic acid, levulinic acid and adipic acid. Oxalic acid and azelaic acid were the
major acids with the highest contents, with the concentration of oxalic acid 1.52 mg L™ and 2.39 mg L respectively in 4.
corniculatum and K. candel, and the concentration of azelaic acid 12.98 pg L"'and 10.60 pg L™, respectively, in A. corniculatum
and K. candel. The quantitative analysis of organic acids in REs is important for understanding the allelopathy of mangrove
plants.
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Fig. 1 Total ion chromatogram of organic acids in root exudates of Aegiceras corniculatum.
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Table 1 Organic acid methyl ester in root exudates of A. corniculatum
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Component CAS Number Rettime (#min) Molecular weight Probably (/%)  Content (w/%)
R —H g Dimethyl oxalate 553-90-2 4.80 118 94.74 4.53
T+ iR —Hfi§ Azelaic acid, dimethylester 1732-10-1 24.18 216 95.78 3.23
HEERRH IS Lauric acid, methylester 111-82-0 23.66 214 62.24 1
2-H4E 3 5 SR —H1liE 2-Methoxy-2-butenedioic acid dimethylester  26579-97-5 16.33 174 86.18 0.93
BEIAAR 5 Dimethyl succinate 106-65-0 10.06 146 90.17 0.63
. 2 —Hfif Dimethyl adipate 627-93-0 16.15 174 90.99 0.48
LTS R H i Methyl levulinate 624-45-3 8.76 130 90.77 0.42
Sk — I Malic acid, dimethylester 1587-15-1 12.73 162 63.78 0.25
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Fig. 2 Total ion chromatogram of organic acids in root exudates of Kandelia candel.
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Table 2 Organic acid methyl ester in root exudates of K. candel
R CASS LR B 8] Sy Fit Fic L i AR XS
Component CAS Number Rettime (#/min) Molecule weight Probably (/%) Content (w/%)
R HE Dimethyl oxalate 553-90-2 4.80 118 83.15 2.45
T+ iz —Hfi§ Azelaic acid, dimethylester 1732-10-1 24.18 216 89.23 0.41
. —fig —H'fig Dimethyl adipate 627-93-0 16.15 174 90.71 0.36
LTS R H i Methyl levulinate 624-45-3 8.76 130 87.56 0.28
HFERRH i Lauric acid, methylester 111-82-0 23.66 214 72.97 0.28
Methyl 2-O-methyl-a-D-glucopyranosiduronic acid methylester 31506-20-4 12.73 236 53.24 0.11
ZALNEERR 3-Phenylpropionic acid methylester 103-25-3 17.06 164 82.53 0.11
R3 R IB TR DY R EZEHER B BILLER
Table 3 Comparison of organic acid components in A. corniculatum and K. candel
53 CAS% AR RS AR 90 400 T G 2R FIOHAR WA 71 43
Component CAS Number Percentage of REs of 4. corniculatum (P/%) Percentage of REs of K. candel (P/%)
KR Oxalic acid 144-62-7 42.98 61.25
TR Azelaic acid 123-99-9 30.64 10.25
HFEMR Lauric acid 143-07-7 9.49 7.00
BEFARR Succinic acid 110-15-6 5.98 =
€. —fR Adipic acid 124-04-9 4.55 9.00
LB R Levulinic acid 123-76-2 3.98 7.00
SRR Malic acid 97-67-6 2.37 =
SALNEERR 3-phenylpropionic acid 501-52-0 = 275
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Table 4 Parameters of oxalic acid by RPLC
% PR ER B 8] [l )= 77 72 AR EL A6 S FE pIENEIL &S
Component Rettime (#/min) Regression equation Correlation coefficient Examination area (p/mg L Recovery (/%)
%R Oxalic acid 1.033 y=13.275x + 131.74 0.9972 10-500 90.8
x5 FTBSHEEE-RIZMNENSH
Table 5 Parameters of azelaic acid by GC-MS
%y B8 1 ] [ )= 77 7 AHIE AL A6 0 el PIENELIES
Component Rettime (#/min) Regression equation Correlation coefficient Examination area (p/mg L™) Recovery (/%)
"R Azelaic acid 24.47 »=4.8x10°x-3.4x10° 0.9951 1-40 104
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