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Identification of Phytotoxic Compounds and
Allelopathic Effects of Various Upland Weeds

Back, K. W.* and K. U, Kim*

ABSTRACT

This study was conducted to clarify the identification of phytotoxic compounds from 5 upland weeds
which had been collected at their maturity age in the field of Kyungpook province, Korea. 5 weed
species including Stellaria aquatica strongly inhibited the lettuce seed germination. These 5 species were
Amaranthus lividus, Stellaria aquatica, Achyranthes japonica, Polygonum perfoliata and Galinsoga ciliata.
the degree of inhibitory effects according to various solvent extracts such as ethanol, aceton, chloroform
and ether was different as species. In total phenol and diphenol content G. ciliata had largest amount of
total phenol with 2.75mg/g, P. perfoliata 1.8mg/g, S. aquatica 1.7mg/g, A. lvidus 1.28mg/g, A.
japonica 1.27mg/g respectively. A. lividus had much amount of p—cresol, hydroquinone, ferulic, caffeic,
p-cl-benzoic and p-coumaric in order. S. aquatica, A. japonica, P. perfoliata and G. ciliata had a large
quantity of ferulic, caffeic, 7-OH-coumarin and protocatechuic acids in common. The amount of fatty
acids was existed 8.49mg/g in S. aquatica, 7.14mg/g in A. japonmica, 7.10mg/g in G. ciliata, 5.49mg/g
in P. perfoliata and 4.2mg/g in A. lvidus respectively. Most of 4 weeds except G. ciliata had much
oxalic acid to the extent of 14-22mg/g. however it appeared that G. ciliate had much quantity of feruic

and citric acids,

Key words : phytotoxic compounds, allelopathy, Amarenthus lvidus, Stellaria aquatica, Achyranthes

japonica, Polygonum perfoliata, Galinsoga ciliata, fatty acids, organic acids.
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Table 1. Effect of various solvent extracts from 5 weeds on the germination of lettuce seeds under light

condition®
solvents species Amaranthus Stellaria Achyranthes Polygonum Galinsoga
conc.? lividus aquatica Japonica perfoliat ciliata
(%) germination %
1 77.6 74.4 80.0 97.5 90.0
aceton 5 70.1 70.0 32.4 47 .4 70.5
10 32.0 5.0 5.0 35.2 67.2
1 92.5 10.0 90.2 40.0 97.5
ethanol 5 92.4 0.0 2.5 0.0 92.6
10 74.5 0.0 0.0 0.0 90.0
1 85.0 90.2 92.5 92.7 52.4
chloroform 5 62.6 2.5 30.4 95.0 0.0
10 36.4 0.0 10.0 87.5 0.0
1 60.0 47.7 80.0 50.0 42.6
ether 5 47.5 0.0 65.7 0.0 0.0
10 27.4 0.0 0.0 0.0 0.0
LSD between Conc. 12.7 4.3 14.4 8.0 15.2
(0.05) between solv, 14.7 5.0 ns 9.3 17.6
between Conc, X Solv. ns 8.6 28.8 16.0 30.4

1) Experiment was conducted at the growth chamber with 25°C of temp. and 3,000 lux of light intensity.
2) Concentration : 1; 1g/100ml, 5 ; 5g/100ml, 10 ; 10g/100m],

3) Determined at the 6 days after incubation,
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Fig. 1. The content of total phenol and diphenol
liberated from the free, esterified, and
insoluble-bound fractions extracted with
methanol/aceton from 5 weed species,

1) T : ferulic equivalent total phenol,
D : protocathechuic equivalent diphenol
2) F:free, 1:insoluble, and S : soluble.

7t kel HBE Y2 219 insoluble, soluble

fraction lHe13i e}, free, soluble, insoluble fra-
ction Fel4 BES # phenol 882 Galinsoga
eitiata 7t 27.5mg/10g, » =2 ¥ 18.1mg/10
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Table 2. Constitution of the free, esterified,
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palmitic acid 7t 713 &9kx, 44 %E, 5§, =
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B8 oleic acid 7 b3 ol s gk (29 2).
AL AR R g KO FNREREER o HE o] G

& MBS Galinsoga ciliata, #H %, =z, 4]

and insoluble-bound phenolic compounds extracted with

species Amaranthus Stellaria Achyranthes Polygonum Galinsoqga
phenolic lividus aquatica japonica perfoliata ciliata
compounds F 1 S F 1 S F I S F I S F 1 S
P—cresol 3.5 26.0 0.3 22.2 1.2 22.5
catechol 11.8 2.9 11.9 2.4 10 2.4 3.9 1.2 1.3
resorcinol 0.3 0.1 75.4

M-—catechol 2.8
P-cl-benzoic 15.3 0.3 1.7 0.4

hydroquinone 0.1 1.3 17.9 0.6 1.2 0.2 1.1 9.2
salisylic 1.0 7.4 1.0 7.5 6.0 9.1 0.8 0.7

vanillic 0.9 1.0 0.6 0.4

cinamic 0.2 0.7 0.4 0.7 3.1
pyrogallol 4.7 126 0.6 0.4 0.5 0.4
P-hydroxybenzoic 1.0 0.3 2.8 9.7 1.2 28.1
phlonoglucinol 0.1 0.9 0.8 1.0 0.1 0.9 2.3
7-OH-coumarin 8.2 3.6 19.2 15.4 2.0 1.2 2.0
protocatechuic 8.5 3.5 12.1 16.9 0.9 0.9 6.9 2.7
syringic 3.2 17.3 6.6 0.5 0.8 0.7
P—coumaric 13.3 2.5 5.9 4.1 31.0 8.0 1.2 3.8 4.0
tyrosine

tannic 11.0 3.4 4.4 0.9 18.2
gallic 8.7 8.2 4.4 11.0
ferulic 6.0 2.7 1.9 11.4 1.6 7.9 158 1.9 6.8 2.4 7.4 0.3 0.9 4.5
caffeic 15.6 5.4 21.2 14.7 2.5 21.03 119 76 0.1-3.7 1.0
sinapic 2.4 3.5 1.4 0.6

1) F:free. I: insoluble, S: soluble.

2) Percent of total GC analyzed phenol in each column,
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Table 3. Composition and amount of fatty acids of 5 weed species determined by GLC

species  Amaranthus Stellaria Achyranthes Polygonum Galinsoga
fatty acid lvidus aquatica japonica perfoliata ciliata
mg/g
palmitic 1.58 1.96 1.87 1.31 1.72
stearic 0.61 0.60 0.95 0.64 0.31
oleic 1.45 3.00 2.86 2.02 2.73
linoleic 0.46 2.33 1.33 1.32 2.10
linolenic 0.14 0.60 0.13 ¢ 0.20 0.24
arachidic trace trace trace trace trace
Total 4.24 8.49 7.14 5.49 7.10
= S/un 1.07 0.43 0.65 0.55 0.40

1) A ratio of total saturated/total unsaturated fatty acids.
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Fig. 2. GLC chromatogram of TMS derivative of fatty acid and organic acid extracted from 5 weed

species,
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Table 4, Composition and amount of organic acids of weed species detected by GLC

species  Amaranthus Stellaria Achyranthes Polygonum Galinsoga
organic acids lividus aquatica japonica perfoliata ctliata
mg/g
oxalic 19.09 18.68 13.71 6.69 0.78
fumaric trace trace trace trace trace
succinic trace trace trace trace trace
malic 1.47 0.69 0.44 0.83 1.10
citric 1.40 1.26 0.56 0.47 7.24
Total 21.96 20.63 14.71 7.99 18.54
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