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Mobility of Trace Elements in Stem of
Sugi (Cryptomeria japonica D. Don) by

Some Simple Extraction Methods.
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Fig. 1
Note :

Transverse distribution of elements in stem and sap of sugi.
O : Concentration in the stem, € : Concentration in the sap,

--- : Boundary between heartwood and sapwood.
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Fig. 2 Proportion of elements occured in sap

to whole stem,
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--- . Boundary between heartwood and
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Fig. 3 Change on standing of the proportion

of elements extracted with cold water
and hot water.

Number of annual rings from cambium
(years)

O 1-5, A 6-10, []:25-29,
@ : Mixture of 35-39 and 45-49,

& : Mixture of 45-49, 65-69 and 75-79.
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Fig. 4 Change on standing of the proportion of magnesium and calcium
extracted with hot water to those contained in the sample
extracted with cold water.

Notes are same as in Fig, 3.
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Fig. 7 Dependence of extractability of ele-

ments on some enzymic treatments.

Note: 1 : Acetic acid - sodium acetate buffer
solution,

2 : 0.2% - pectin lyase + buffer solution,

3 : 0.1 % -pectinase + 0.1 % - pectin
lyase + buffer solution,
4-6 are same as 1-3, except that the

specimens were extracted with alcohol-
benzene mixture before enzymic treat-

ments.
A : Extracted with alcohol - benzene
mixture,

B : Extracted with buffer and enzymic
solutions,

C : Extracted with cold water after

’ enzymic treatments,

D : Remained after extractions.
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Résumé

Among many trace elements are found in stem of sugi (Cryptomeria Japonica D.
Don) , potassium (K) , magnesium (Mg) and calcium (Ca) , which present in a rather
high quantity, can be quantitatively determined with accuracy. Therefore, these elements
were extracted by some simple procedures and analyzed. From easiness of the extraction
their existing state in the stem was discussed. After the wood specimen was squeezed
out by a vise to collect the sap, wood blocks were sliced to cross sections of 100 zm
in thickness. Subsequently, the sections were extracted with water and methanol both
at 30°C, boiling water and boiling alcohol-benzene mixture and so on. The squeezed
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sap, the extracts and the extracted wood sections were then analyzed by atomic absorp-
tion spectrophotometry or flame emission spectrophotometry. As a result, proportion
of their quantity present in the sap to that in whole stem decreased in the order of
K>Mg>Ca. Additionally, all three elements were found to be lower in the heartwood
than sapwood for their proportion in the sap. Besause the sum of K element squeezed
out and extracted with cold water was comparable to its content for the whole stem,
it can be concluded that most of the K element was extracted before the hot water
extraction. The extraction rate of K element with cold methanol was rather smaller
than with cold water. Though only small amounts of Mg and Ca were extracted with
subsequent hot water treatment. In methanol extraction, smaller amounts of these
elements were extracted compared with cold water, However, in the initial extraction
stage, larger amounts of Mg and Ca were extracted with methanol than with cold water.
This suggests that a part of these elements is more accessible to methanol than water.
From the fact that these two elements resisted against extraction in greater extent in
the heartwood than the sapwood, we first speculated that a blocking or a fixing of
these took place by some nonpolar heartwood extractive components. However, since
alcohol-benzene extraction did not show any difference in the extraction amount of Mg
and Ca with cold water, this is not the case. Since the extraction rate of Mg and Ca
was accelerated by hot water, a chemical bonding of these elements with pectic substances
is conceivable. However, since the effect of the buffer solution which attacks the pectic
substances was far predominant to the enzyme, the effect of the enzyme treatment could
not be clarified. It is apparent that K, Mg and Ca could be easily extracted by an ion
exchange in any solution which contains sodium ion.





