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Composition of Phenolic Compounds in Hypochaeris radica L. Extracts and their
Allelopathic Effects on Gramineous Forage Crops
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ABSTRACT: This study was carried out to examine the allelopathic effect of the aqueous extract of
Hypochaeris radicata L. on growth of three gramineous forage crops, tall fescue, perennial ryegrass and
italian ryegrass. The result on relative elongation ratio (RER) of gramineous forage crops treated with the
aqueous extract of Hypochaeris radicata L. and the change of quantity generally indicated the inhibitory
effect. The inhibitory effect was increased as its concentration was increased. As a result, it is ascertained
that the aqueous extract of Hypochaeris radicata L. has allelopathy effect. According to the chemical
experiment of the allelochemical substances in Hypochaeris radicata L. by HPLC, there are the differences
at each part of plants. However, it is ascertained that there are eleven phenolic compounds, p-hydroxybenzoic
acid, chlorogenic acid, catechin, caffeic acid, syringic acid, salicylic acid, p-coumaric acid, ferulic acid,
hesperidin, trans-cinnamic acid and naringenin. Especially three phenolic acids such as caffeic acid, ferulic
acid and naringenin were detected from all part of the plant.
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Fig. 1. Comparison of RER (%) between receptor species drenched with a different concentration of Hypochaeris radicata

L. extracts.

T.F = Tall fescue P.R = Perennial ryegrass LR = Italian ryegrass

Table 1. Effect of the concentration of extracts drenched on the yield of gramineous forage crops

Gramineous

Concentration (%) Leaf blade weight Fresh yield weight Dry weight
forage crop (A) (B) (g/30hill) (kg/10a) (kg/10a)
0 184 1650.0 390.2
20 17.1 1438.8 3201
Tall fescue
40 16.4 14124 325.9
80 132 1293.6 2855
Mean 16.3 1448.7 330.4
0 8.5 792.0 245.0
Perennial 20 74 765.6 234.3
ryegrass 40 7.0 686.4 219.5
80 6.8 659.4 198.8
Mean 74 7259 2244
0 36.5 2032.8 542.0
Ttalian 20 36.7 1716.0 395.2
ryegrass 40 30.1 1544.4 377.0
80 27.4 1531.2 380.3
Mean 32.7 1706.1 423.6
Main plot (A) 28283.5%* 66939.6** 14452.2%*
Subplot (B) 97.8** 2216.1** 314.8%*
(A) x (B) 25.3** 305.3** 58.3*
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Fig. 2. Typical high performance liquid chromatograms of phenolic acids from the extracts of Hypochaeris radicata L.

Table 2. Quantitative analysis of phenolic acids (zg/g) from Hypochaeris radicata L. by high performance liquid

chromatography
Phenolic acid Leaf Flower Stem Root
Hyd" 0.00 44.57 72.52 88.31
Chl” 298.10 88.26 9.26 0.00
Cat? 2750.05 0.00 0.00 0.00
Caf” 6.54 111.72 9.41 20.35
Syr” 0.00 14.15 0.00 19.10
Sal® 0.00 24.89 tr 8.27
Cou” 0.00 69.79 tr 0.00
Fer” 3.25 17.78 2.31 10.46
Hes” 63.85 68.76 31.75 0.00
Cin'” tr tr tr 0.00
Nag'” 5.33 34.08 tr 12.13
Total 3127.13 474.00 125.26 158.61

1

HFerulic acid, Q)Hesperidin, Otyans-Cinnamic acid, H)Naringerljn, tr*: trace

p-Hydroxybenzoic acid, ?Chlorogenic acid, *Catechin, C*Caffeic, acid, "Syringic acid, ®Salicylic acid, Pp-Coumaric acid,
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