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BIOXHMEIA - Contribution to the knowledge of dissolved organic
matter in sea water, iy 4. Christomanos, Aphr, Dimitriadi and

. . - 3 2 2 -~ 9 ’
Demetr. Giannitsis ¥, "Avexowddn o tod % Cewoy. Toaxeipwoyhov **,

Samples of sea water from different Greek
sea areas were examined about their oxi-
dation by KMnOy4.

The organic matter 1) in sea water is due, about go°/,, to dissolved
organic substances of unknown concistency, to Plancton and to detritus.
The amount of organic matter in sea water lies in average 2 mg C per
Liter.

A correct direct routine method of determination of C in sea water
does not exist and therefore we are obliged to express the amount of dis-
solved or ganic matter by the amount of KMnO4 which was used for oxi-
dation of a definite quantity of sea water.

The technique used in our experimental work was first published by
M. Gilbricht (2) from the «Biologische Anstalt Helgoland»> and is based
upon the previous work of Ruppin (3) who used for the oxydation of the
organic matter in sea water, KMnO4 in alkalin medium.

It should be pointed out that the values obtained in this way repre-
sent the amount of KMnO4 used for oxydation, and consequently they re-
present only indirectly the quantity of C (4).

Gilbricht sustains in his paper that the KMnOg4 values could be
brought to close connection with the quantity of KMnO4 needed to oxi-
dize Saccharose or Starch to Oxalic acid.

Nevertheless it should be emphasized that we do not know the real
nature of the organic substances dissolved in sea water (5-6), and there-
fore we are not sure about the end products of oxydation of these sub-
stances by KMnQg4. On account of this doubt we prefered to express the
total quantity of organic matter (dissolved C 4+ Plancton - Detritus) in dif-
ferent sea samples collected during the cruise «Tithys>, as refered in a

previous paper, in mg. KMnOy4 used for their oxydation.

* A, XPHSTOMANOY, A®P. AHMHTPIAAOY »ai AHM. TIANNITEH, XopBeAn eig thv yviciv tov Six-

Avopévav gig 10 Baddociov BSwp dpyavixdbv Evacewv.

% Avexowddn elc v ovvedpiav tiig 8 Pefoovagiov £.£ (BA. dvwr., a. 63).
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A. Theoretical principles of oxydation by KMnO4.

By boiling in alcaline solution of KMnO4 with organic substances,
the Permanganate ions are transformed to Manganate ions and MnOz2.
[MnO4] * + e = [MnO4]
[MnO4]” 4+ 4H + 2 = MnOz2 + 2H20
The minute quantity of oxydation products of NaCl, are instanta-
neously oxydized by the hot alcaline medium to chlorates, whereas orga-
nic substances are accordingly to Ruppin oxydized to oxalic acid. By aci-
difying the alcaline medium, the Manganate ions and Manganoxyde are
transformed in Permanganate ions
5[MnO4]"" + 8H* =4 [MnO4] "+ Mn*+ + 4H20
5[MnOz] 4+ 4Ht=2 [MnO4] + 3Mnt+ -+ 2H20
which in turn oxydizes the remaining oxalic acid, accordingly to Gilbricht.
[MnOg4]" + 8H* 4+ 5e = Mn*+ 4 4H20

B. Experimental method.

To 15 ml. of the sample of sea water to be examined, 2.5 ml. of a
40°), NaOH solution, and in continuation 7 ml. of N/so KMnO4 were ad-
ded. The flask containing the mixture is then placed, for 1 hour, in a boil-
ing water bath with the glass stopper half open. In the meantime the
colour of the liquid changes from violet to dark green, accordingly to the
formation of Manganate ions (MnQOjy).

After that, 3oml of diluted H,SO, (3H,O :1/H,SO,) were added,
and the flask is stirred gently.

Because of the addition of Sulfuric acid and the changing pH to 2-3,
the green coloured reduction products of Permanganate change to Man-
gane and violet coloured Permanganate ions. After addition of exactly
1 ml. 5°, KJ solution, the flask is tightly stopped, stirred, and left for 10
minutes in dark. During this time, the remaining Permanganate liberates
the equivalent amount of Jodine from KJ. The free Jodine is now titrated
by N/10o0 Na2S203, after addition of 1 ml. I°/, Starch solution, until co-
lourless.

For each double determination, a blank determination with twice de-
stilled water was carried out.

The calculation of the quantity of KMnO, used for oxydation of the
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organic substances is based on the formula published by Gilbricht in his

paper:
527 mg. Na,S,0, for sample—mg. Na,S,0, for dest H,O
mg. Na,S,0; for 1 ml. 5°/, Kl

mg. KMnO,/Liter =

C. Results.

The results of 27 sea water analyses are listed in the table below,
each listed value being the average of two or three analyses.

The oxydation of a known quantity of oxalic acid by alcaline Per-
manganate solution, according to the method cited above, can be titrimen-
tricaly determined. Accordingly to our experiments, 1 mg. Na,S,0, corres-
ponds to 0.23 mg. oxalic acid, or to 0.061 mg. C, consequently we can de-
duce from the difference between the amount of thiosulfate used for the
titration of destilled water after oxydation, and the amount of thiosulfate
used for the titration of the sample of sea water oxydized by KMnO,, the

amount of C present.

DISCUSSION

It is obvious from the foregoing cited values of KMnO,, that the
deeper layers of the sea, show a greater content of oxydized substances by
KMnO,, than the water of surface, in eleven of the fifteen stations. This
fact is due perhaps not to the greater content of dissolved unoxydized or-
ganic matter, but most probably to the denser presence of planctonic or-
ganisms. This question can only be solved by further investigations.

We should like to point out that with reference to the analytical
method employed in our investigation, the values of the by KMnO, oxy-
dized substances are not absolute, because of the simultaneous oxydation
of the chlorates ions to free Cl, wkich in turn liberates Jodine from KJ.
The oxydation of chlorates to Chlorine occurs by MnQ, ions, after acidi-
fication of the alcaline KMnO, solution.

Although this represents a deficiency of the method, we can not deny
that the method of Gilbricht. has a great comparative value, inasmuch as

the differences of NaCl content of the sea water samples, are negligible.

(Fyom the Department of Biochemistry of the Aristotelian Unitversity of Thessaloniki and

the Marine Biochemical Station of St. George, Limni. Director: Prof. Anastasios A. Christomanos).
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FEQAOTIA.— Uber den <Thessalischen See», on Horst E. Schneider *.

*Avernowvddn dnd tob TAnadnuaizod x Mak Mnroomoilov **.

Bereits in der Literatur der Antike findet sich die Vermutung, dass
das Innere Thessaliens von einem grossen See erfiillt gewesen sei, der
schliesslich einen Abfluss zum Meer durch das Tempetal gefunden habe
(z. B. Herodot, Strabon). Auch spiter findet sich diese Darstellung in
mehreren geographischen und geologischen Abhandlungen (z. B. Krause
1865, Fallmerayer 1845, Déprat 19o4), ohne dass bisher ein wirklicher Be-
weis fiir die Existenz einer friiheren Seebedeckung der gesamten inner-
thessalischen Ebene erbracht worden wire (worauf iibrigens Philippson
bereits mit Recht hinwies).

Es ist allerdings nicht erstaunlich, dass es zu der Annahme eines
ehemaligen Sees kam, wenn man sich das Landschaftsbild Innerthessaliens
vor Augen hilt. Die grossen Ebenen von Larissa (ostthessalische Ebene)

* H. E. SCHNEIDER, MNepi tiis «@esoaiinfig Aipvngs.
** *Avexowd ¥ eig v ouvedplav tiig 8 Pefoovagiov £.2. (BA. dvwr., 6.63).



