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Identification of Physiologically Active Compounds
from Purslane(Portulaca oleracea L.)

Park*, J. 8. and K. U. Kim**

ABSTRACT

This experiment was conducted to determine the presence of allelopathic substance in Portulaca oleracea
L. Water and methanol extract from P . oleracea markedly inhibited the germination of lettuce, rice,
raddish etc., indicating the presence of biological substances. The biochemical substances such as
ferulic, p—coumaric, salicylic, vanillic, p~hydroxybenzoic acid etc., belonging to phenolic compounds were
detected in a large amount, which may be responsible for exhibiting inhibitory effects. Various phenolic
compounds were detected from different samples such as freshly, dried plants, seeds and callus. The
highest amount of tannic and gallic acids were detected in dried samples of P. oleracea, the highest
grantity of salicylic and vanillic acids in fresh samples, the largest amount of ferulic acid in seed sample,
the highest amount of p-hydroxybenzoic and p-chlorobenzoic acids in callus. Linolenic acid was presented
in amount of 9.203 mg/g in dried plant of P, oleracea as one of the major fatty acids and oxalic acid
presented 27.941 mg/g as one of the major organic acids. These compounds seemed to be related to

inhibitory effect of P . oleracea which needs further study.
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Table 1. Percent germination of testing plants by water and MeOH extracted Portulaca oleracea.

i Water extract MeOH extract
Plant species Untreated
control 1* 1/2 1/10  1/100 1* 1/2 1/10  1/100
.................................... 9% germination (% inhibition) ---eeseseereresrrsmscemuecicnc
Lactuca sativa 79.0 0.0 0.0 75.0 76.5 0.0 0.0 50.0 80.0
0.0 (100.0) (100.0) 5.1 (3.8) (100.0) (100.0) (36.7) (~1.3)
Raphanus sativa 61.0 11.5 11.5 35.0 46.5 0.0 1.5 55.0 55.0
0.0) (100.0) (81.0) (42.6) (23.8) (100.0) (97.5) (9.8 9.8
Brassica campestris 100.0 0.0 81.5 100.0 98.5 0.0 10.5 71.5 83.5
(0.0) (100.0) (18.5) (0.0) (1.5) (100.0) (89.5) (28.5) (16.5)
Oryza sativa 100.0 1.5 96.5 100.0 100.0 0.0 0.0 43.5 100.0
0.0) (98.5) (3.5)  (0.0) (100.0) (100.0) (100.0) (56.5)  (0.0)
Eclipta prostrata 100.0 0.0 0.0 93.5 91.5 0.0 0.0 28.5 96.5
0.0 (100.0) (100.0) (6.5) (8.5) (100.0) (100.0) (71.5) (3.5)
Amaranthus mangostanus 86.5 0.0 0.0 0.0 90.0 0.0 0.0 0.0 88.3
0.0) (100.0) (100.0) (100.0) (~4.0) (100.0) (100.0) (100.0) (2.1)
* Concentration : 50g dried sample/1.
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Table 2. Constitution of the free, esterified and insoluble-bound phenolic compounds extracted from
Portulaca oleracea* .

. Fraction Non fraction

Phenolic

compounds Free Soluble soll?ﬂ.)le Dry Fresh Seed Callus
1. p—<cresol 0.204 3.850 1.293 0.306 0.395 t 1.162
2. Catechol 4.855 39.425 10.659 0.333 0.953 t 2.182
3. p—~hlorobenzoic Acid 1.569 t 2.408 t t - 0.322
4. Salicylic Acid+ Vanillic 20.555 6.712 10.744 1.375 3.549 t 1.479
5. Cinamic Acid - - - - - - 0.766
6. Pytogallol 0.540 2.798 0.469 t t t -
7. p-Hydroxybenzoic Acid 0.465 2.113 t 0.402 0.737 2.571
8. Umbelliferone 25.245 t 6.984 0.721 1.127 t t
9. Protocatechuic - - - 0.225 0.410 t 0.610
10. Syringic Acid - - - - - - -
11. p—Cumaric Acid 2.200 - 4.607 1.789 3.106 1.308 4.311
12. Tyrosine - - - - - - -
13. Tannic Acid+ Gallic 0.583 1.633 0.347 15.821 16.353 8.664 23.567
14, Ferulic Acid 3.869 - 13.092 3.972 2.212 11.366 1.336
15. DL-dopa 1.987 1.419 0.942 0.378 0.356  19.993 2.615
16. Sinapic Acid 0.497 - 9.970 71.670 67.288 58.031 27.439

* Percent of total GC analyzed phenol in each column,
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Fig 2. GLC chromatogram of TMS derivative of phenolic acids extracted from dry, fresh, seeds

and callus samples of Porfulaca oleracea .
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Table 3. Percent germination of plant as affected by free, soluble, insoluble and non—fraction phenolic

compounds extract from Portulaca oleracea*

. Fraction
Non-fraction
Plant species Untreated Free Soluble Insoluble
control 1000 500 100 1000 500 100 1000 500 100 1000 500 100(ppm)
................................................... % germination (% inhibition) «r-ssreeesercsrsressrrerinaneiviessnineesinrninnns
Lactuca sativa 79.0 0.0 43.5 75.0 18.5 60.06 71.5 0.0 3.5 65.0 0.0 33.5 73.5
0.0) (100.0) (44.9) (5.1) (76.6) (24.1) (9.5) (100.0) (95.6) (17.7) (100.0) (57.6) (7.0)
Raphanus sativa 61.0 23.5 68.5 68.5 51.5 56.5 60.0 0.0 6.5 36.5 13.5 50.0 70.0
0.0 (61.5) (-12.3) (-12.3) (15.6) (7.4) (1.6) (100.0) (89.3) (40.2) (77.9) (18.0) (~14.8)
Oryza sativa 100.0 96.5 100.0 100.0 100.0 100.0 100.0 95.0 100.0 100.0 96.5 100.0 100.0
0.0) (3.5 0.00 (0.00 (0.0) (0.0) (0.0) (5.0) (0.0) (0.0) (3.5 (0.0)0 (0.0)

* Experiment was conducted at the growth chamber with 25°C (Lactuca sativa : 20°C) of temp, and 2000 lux of light

intensity

Table 4. Composition and amount of fatty acid, carboxylic acid from Portulaca oleracea.

Carboxylic acid

Fatty acid*

Material % S/U** Total
Oxalic Malic Citric 16 : 0 18:0 18:1 18:2 18:3
mg/g
Dry 27.941 0.831 6.585° 1.541 0.207 1.027 0.579  9.203 0.162 47.914
Fresh 11.837 1.251 0.985 1.875 0.237 0.799 0.799 14.18 0.133 31.949
Seed 0.0 0.0 1.146 0.728 0.070 0.396 0.483  1.732 0.306  4.555
Callus 1.453 0.563 0.475 1.601 0.200 0.502 0.416 0.602 1.184  5.812

* 16 : 0-Palmitic, 18 : 0-Stearic, 18: 1-Oleic, 18 : 2-Linoleic, 18 : 3-Linolenic

**A ratio of total saturated/unsaturated fatty acid.
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Table 5. Percent germination of testing plants effected by oxalic acid.*

Oxalic acid concentrations

Plant species Untreated
control 4000 2000 1000 500 250 (ppm)
........................ 9% germination (% inhibition) ««e--serereemerorenne.
Lactuca sativa 79.0 0.0 0.0 6.0 27.0 69.0
0.0 (100.0) (100.0) (92.4) (65.8) (12.7)
Raphanus sativa 61.0 0.0 23.0 62.0 60.0 62.0
0.0 (100.0) (62.3) {(-1.6) (1.6) (-1.6)
Brassica campestris 100.0 25.0 31.5 93.5 100.0 100.0
(0.0 (75.0) (68.5) (6.5) 0.0) 0.0)
Oryza sativa 100.0 40.0 68.3 88.3 90.6 100.0
0.0) (60.0) 31.7) (11.7) (9.4) 0.0)
Eclipta prostrata 198.5 0.0 0.0 0.0 86.7 93.5
0.0 (100.0) (100.0) (100.0) (12.0) (5.1)

* Experiment was conducted at the growth chamber with 25C (Latuca sativa . 20°C) of temp. and 2000lux

of light intensity.
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