CHAPTER I

INTRODUCTION

In n&ture, mercury accurs in minerals mostly in the f£orm
of cinnabar (mercuric sulfide, HgS). Mercury compound, especially
organomercuric compounds, are used in agriculture for seed dress-
ing to prevent disease and protect the germination of seeds. 1In
industries, mercury compounds are used in the electrolytic pro =-
duction af chlorine and caustic soda, as catalyst for the synthe-
sis of acetaldehyde, vinyl chloride and dyestuff, in instruments
such as thermometer and barometer. Apart from these it is used
in paints for antifouling and prevention of deterioration, in
dental preparation and as slimicides in pulp and paper industries.
In former time, mercury compounds such as mercuric salicylrte,
mercuric succinimide had been used as antisyphilitic agents, but

now, most of these compounds have been replaced by antibiotics.

Metallic mercury and mercury compounds are normally
present at low concentration in the environment. This concen-
tration level could be increased by inappropriated release of
industrial waste and the use of organic mercury as seed dressing.
Mercury appears in industrial discharge in 5 forms, namely,
inorganic divalent mercury (ng+), metallic mercury (Hgoj,

phenylmercury (C5H5H9+), alkoxyalkylmercury (RORH9+) and



alkylmercury (RHg+) (1)e

Metallic phenyl= and alkaxyalkyl-mercury can be converted
to inorganic divalent mercury which can be subsequently converted
to methylmercury (II) by some microorganism in anaerobic condi -
tione (1) Methylmercury is one of the most toxic forms of
organomercuric compounds. The . major from of mercury accumulated in
the edible tissue of most fish and shellfish is methylmercury (II).
(2) and not the less toxic inorganic form. [Large acale ocuthreaks
of methylmercury (II) poisoning have accured in various parts of
the worlde In Japan, poisoning in the Minamata Bay,Niigata areas
resulted from consumption of methylmercury — contaminated fish.
In pPakistan and Guatamala, massive poisonfhgs have resulted from
the consumption of wheat seed treated with methyl- and ethylmercury
(1T) fungicides. 1In view of the potential hazard of methylmercury -
(1I1) té human health, it #s necessary to monitor the levels of
methylmercury (II) in food, especially in the edible portion of

fish and in cereal grains.

 Methylmercury (II) has high affinity to deprotonated
sulfhydryl group.(—SH), as indicated by the formation constants
shown in Table 1.1. consequently, it is assumed that metﬁylmer—
cury (II) in foodstuffs, particularly in fish, is in the form of
complex of cysteine-containing peptides and proteins. The beha.-
vior of methyimercury (TT) in human is shown schematically in
Figure 1.1. oOnce ingested, methylmercury (II) is very efficieﬁﬁ-

ly- absorbed from gastrointestinal tract into the blood stream.



As the blood circulates through the brain, some of the methyl—
mercury cross the blood-brain barrier. Methylmercury (II) causes
irreversible damage on cells of the central nervous system.

ghe first symptoms are loss of sensation at the extremities of
the hands and feet. As the body burden increases, these symp-
toms are followed by loss of ceordination in gait (ataxia),

slurred speech (dysarthia), loss of hearing, blindness, coma
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Figure 1.1 Schematic representation of the distribution of

methylmercury in human{37.

and death. Estimates of the body burden at the onset of symp =

toms of methylmercury (II) poisoning are given in Table 1.2



Table 1.2 Body burden at the onset of symptoms of

methylmercury (II) poisoning

Symptom Body burden
(mg)
Paresthesia 25
Ataxia 55
Dysarthria 90
peafness 180
peath 200

Methylmercury (IT) is extracted from the blood through
the'iiferf: In the liver, a small amount undergoes biotrans-
formation to mercury (II), which, together with the methylmer-
cury (II), is secreted back into the gastrointestinal tract in
the liver bile. Methylmercury (II) in the bile exists in two
formsj i.c. the major fracticin in the form of low molecular
weight complexes and the remainder in the form of protein
complex. The mercury (II) and a fraction of the protein-cpm-
plexed methylmercury (II) are excreted in the feces. rhe
renainder of the bhile methylmercury(II) in the portein-complex
and virtually all of that in low molecular weight complex, are

reabsorbed into the blood streame.

The determination of low concentration of total mercury

in biological and environmental samples has become routine with



the development of the cold vapor atomic absorption spectropho-

tometric method (5). Methods to monitéf.th;_i;vels of ﬁethyl;
mercury (II) is, however, essential for toxicological evaluation.
gseveral authors have presented methods for the determination of
organic mercury compounds (6, 7,-8). fhese methodsleither ;o
not separate different compounds, e.g. methylmercury (I1) from

phenylmercury compound or are designed for mercury contents

higher than those usually met in foodse.

A sensitive, but complicated method for the quantitive
analysis of methylmercury by flameless atomic absorption spec-
trometry has been developed. 1In this method, methylmercury (II)I
can be determined by firstly releasing organic and inorganic
mercury (II) from the sample with tin (II) chloride-cadmium
chloriﬁe, and then the inorganic mercury (II) from the sample

with tin (1I) chloride.

A selective method for'the determination of methylmer-
cury (11) in tissue sample and foodstuffs has been proposed by
westoo (8, 9, 10)s The method besed on the conversioﬁ of methyl-
mercury (II) to methyimercury (II) chloride (CH3HgC1) which is
then extracted into benzene and measured its content by gas chro=-
matography using a gas chromatograph equipped with an-electron-
capture detector, Since this technique is rather scnsitive,
selective and not complicated, it has therefore been widely used

for the determination of methylmercury (II) .



After a survey through the different local analytical
laboratories, it appears that there is a great interest in
monitoring the level of methylmercury in foodstuffs, but nothing
explicit has been performed up to the present time. For this
reason, the present work was initiated to investigate the in -
strumental conditions for the assay of nanogram to pilcogram
concentration of methylmercury(II) chloride by gas-liquid chroma-
tography using an electron capture detector. Furthermore it
is a desire to developemethod for the extraction of methylmer-
cury(fjchloride from fish samples. The details of the instru =
mental conditions must be explicit and the extraction must be
quantitative, so that the method can be recommended and applied

for routine analysis in the future.
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