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Thirty samples of 22 species of useful plants in Thailand were analyzed by AAS method for Na, K,
Ca and Mg and by ICP method for 23 trace elements. It was found that the logarithm of concentration
ratio of each element relative to seawater was inversely proportional to the logarithm of the oceanic resi-
dence time.

A method of data analysis based on this relationship was applied to the analytical results. The
values of statistical treatment on Thai plants were compared with those on Japanese seaweeds and other

marine organisms.
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Table 1. Sample list of Thai plants

No. Scientific Name Specific Part
1 Garcinia cowa Roxb Leaf (matured)
2 Garcinia cowa Roxb Leaf (top leaf)
3 Tamarindus indica Linn top leaf
4 Acasia insuavis Lace top leaf
5 Coccinia indica middle leaf
6 Parkia speciosa Hassk seed
7 Parkia speciosa Hassk pericarp
8 Centella asiatica Linn whole
9 Piper sarmentosum Roxb leaf

10 Piper sarmentosum Roxb stem

11  Ocimum Gratissimum Linn middle leaf

12 Ocimum Gratissimum Linn stem

13 Cambopogen citratus stalk

14 Tiliaeora triandra middle leaf

15 Piper nigrum Linn seed

16  Zingiber officimalis main root

17 Curcuma longa Linn root

18 Capsicum frutesceus leaf and stalk

19 Azadirachta indica flower

20 Azadirachta indica top leaf

21 Leptonychia kachinesis middle leaf

22 Dryopteris amboinensis middle leaf

23 Acacia pennat young leaf

24 Ocimum santum Linn leaf (mixed)

25 Citrus hystrix leaf (mixed)

26 Azadirachta indica flower

27 Azadirachta indica top leaf

28 Anacardium occidentale young leaf

29 Parkia speciosa Hassk seed

30 Capsicum frutesceus fruit
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Table 2. The range of concentrations of elements in Thai plants®

Element Minimum Maximum Mean Seaweeds
Be 0.0729 0.616 0.351
B 0.838 12.2 4.151 99
Na 17.4 6191 382 9600
Mg 467 2605 1404 11300
Al 8.24 879 175.5 697
P 522 5453 2239 1050
K 2200 35420 15140 12500
Ca 734 23670 6530 20400
Ti 0.612 50.1 5.434 35.1
v 0.0921 1.2 . 0.407 3.65
Cr . 0.926 5.27 0.877 1.68
Mn . 0.979 402 27.9 104
Fe 13.4 238 71.5 542
Co 0.906 10.3 3.632 0.74
Ni 0.992 3.62 1.1 2.67
Cu 2.14 16.6 5.83 13.9
Zn 7.27 120 25.6 145
As 1.02 17.9 6.99 24
Se 1.22 15.1 6.77 - 0.14
Sr 0.746 27.3 14.6 1190
Zr 0.0855 1.78 0.293
Mo 0.793 13.1 5.07 0.34
Cd 0.0737 1.48 0.439
Sn 11.1 60.6 33.2
Sb 4.36 28.6 13.9 0.36
Ba 0.0958 157 15.6 30
Pb 2.01 27 11.9 10

* mg/kg dried material
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Fig. 1. Element concentration factors relative to oceanic redidence times for Thai plants (mean
value)

A straight line can be drawn by the linear equation, The value log a is the mtercept on the y
axis and the slope of the graph is given by the value b. The correlation coefficient r between log
« and log y can be caluculated from the individual data.
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Table 3. The range of Y/Yo™ values in Thai plants

Element Minimum Maximum Mean Seaweeds
B 0.029 1.7 0.30 2.4
Na 0.018 1.5 0.14 0.72
Mg 0.29 2.7 0.51 1.5
Al 0.25 4.6 0.98 3.0
P 9.8 170 34 8.4
K 4.1 84 16 3.1
Ca 0.12 . - 1.5 0.42 0.47
\Y . 0.17 0.90 0.23 1.0
Cr 0.23 2.6 0.38 0.48
Mn 0.063 5.7 1.1 2.4
Fe 0.11 0.90 0.34 2.5
Co 2.6 11 4.6 0.92
Ni 0.079 1.1 0.21 0.35
Cu 0.088 0.68 0.17 0.47
Zn 0.074 0.57 0.23 1.4
As 1.7 6.0 2.2 5.2
Se 1.6 40 17 0.2
Sr 0.022 2.3 0.30 6.3
Mo 1.4 31 9.1 0.27
Sb 4.4 12 5.6 0.09
Ba 0.0043 1.2 0.11 0.16
Pb 1.3 6.3 2.4 6.4

*The value of Y/Yo indicates the ratio of the measured concentration factor
for each element with respect to the theoretical
(calculated from the linear equation) value.

Table 4. Relation between element concentration factor (y) and the oceanic
residence time (x) for selected organisms

Bioiogical group log a b Y
Thai plant

minium 7.4 —1.26 —0.96

maximum 8.5 —1.10 —0.90

mean 8.0 —1.16 —0.94
Seaweeds 7.7 —1.05 —0.96
Marine phytoplankton 9.8 —1.35 —0.97
Marine zooplankton 8.1 —1.16 —0.95
Angiosperms ) 8.9 —1.24 —0.96
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