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SALARIES, FACILITIES, AND SIXTH FORMERS

The August issue of this fournal was devoted to the Chemistry
in Action papers organized by the Canterbury Branch. This issue
reports the Auckland Branch’s participation in a Secondary Schools
Science Exhibition and reviews the R.I.C. Monographs for
Teachers imported by the Council. Manawatu Branch Is arranging
a serics of slides for schools; and other Branches, by Chemistry
Prizes and other means, are endeavouring to interest young people
in the profession of Chemnistry.

What is the purpose of this activity? Most of our members
find that their profession yields intellectual stimulus and satis-
faction; but few will agree that the monetary rewards are
adequate; and those responsible for these efforts in propaganda (in
the true sense of the word) will probably claim that their activity
is aimed at the common weal, not private wealth. This country
needs more chemists.

Let us now look at the other end of the education process.
The Professional Status Committee, surveying the whercabouts of
M.Sc. graduates over the years 1935 to 1938, summarized
the results in the table on page 173. Without further comment on
the Committee’s findings, it appears that for every trained chemist
who remains in New Zealand another is trained for export; and
that the better students are the more likely to go, and remain,
abroad.

The results in the table also indicate that only 5 graduates
trained to M.Sc. in Chemistry enter Government or industrial
employment within New Zealand each year—about one for every
ten staff member of the University chemistry departments.
The Universities are institutions for higher learning, not merely
training grounds in technologies; but these figures cannot appear
very satisfying to faculty members interested in the progress of
Chemistry as a science in New Zealand. Furthermore each student
who stays abroad represents the loss of an investment by the
country of many thousands of pounds in the form of benefits,
education costs, bursaries, etc., over a period of twenty years or
more. The fault for this absurd situation does not, of course, lie
with the Universitics but in the conditions which make New
Zealand today an unattractive place for chemical workers.

The most obvious of these unsatisfactory conditions is the
comparatively low salaries of ‘scientists in New Zealand. Here

139
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the Government, by far the greatest employer of chemists and the
one to which others inevitably look in establishing basic salary
levels, must give the lead. Recent increases in Public Service
salaries will do little to alter the situation. It is understood that
special provision for scientists is still under discussion but to be
effective the increases will nced to be approximately the
same as those previously given to University staff after the Parry
Report. The Government must realize that for scientific man-
power it is competing in a world shortage market, with a particu-
larly attractive rival only a few hours’ travel away, and with other
disadvantages besides salary levels to overcome.

These other disadvantages which make the scientific climate in
New Zealand unattractive are very important factors in discourag-
ing young chemists from returning. Lack of contact with fellow
specialists, and of ready access to libraries and specialized appara-
tus, delays imposed by distance in the acquisition of equipment,
and a paucity of skilled technical assistants, are frustrating to
young and enthusiastic workers. These factors have been aggra-
vated by the upsurge of scientific developments all over the world
in recent years, so that conditions once accepted with resignation
now appear no longer tolerable, Such disabilities of New Zealand
as a research country cannot be entirely offset by high salaries,
but when neither monetary rewards nor working conditions are
adequate there is little inducement, beyond sentimental attach-
ment to their native country, for scientific workers to remain here.

To expound in these pages the need for higher rewards for
chemists is no doubt preaching to the converted. The Institute
has frequently assembled information by surveys and other means
and made recommendations on salary levels, and such activity will
be continued. As the number of industries requiring chemists in-
creases, a further activity which might be of assistance to private
employers is advice on adequate salaries for chemists, coupled
with indications of the desirable qualifications for various positions.

Less consideration has been given in the past to those other
factors which influence the prosecution of research in New Zea-
land. Corporately the Institute can consider the requirements and
resources in libraries and specialized equipment, facilities to bring
here distingnished lecturers, and arrangements for overseas travel
for conferences and for specialized research projects. Individually
a number of our senior members in positions of administrative
responstbility can directly influence the provision of the necessary
and profitable facilities.

The most important thing is for members to recognize and
define the problems in improving the research atmosphere in this
country. Then perhaps the sixth formers encouraged this year
to seck a carcer in Chemistry will not be disillusioned by the
opportunities in research in New Zealand when they graduate.
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METABOLIC PATHWAYS OF THE PHENOLIC
ANTIOXIDANTS

J. C. DACRE

Toxicology Research Unit of the Medical Rescarch Council of New
Zealand, Medical School, University of Otage, Dunedin.

INTRODUCTION

The addition of phenolic antioxidants to fats and foods contain-
ing fats intended for human consumption is practised in many
countries throughout the world today. Their purpose is to prevent
edible fats and oils from becoming rancid by autoxidation. The
compounds that arc at present being used, their permitted levels
in the fat, and the number of countries using them are set out in
Table 1. Over 1,000 tons of the antioxidants BHA, BHT and PG
were added to food and animal fodders in the U.S.A. during 1956;
over 400 tons of this amount were incorporated in foods for human
consumption. Of these phenolic compounds, the most commonly
used are BHA (55%), BHT (25%) and PG (20%) while THBP
is the most recently developed of them and at the time of writing
has been approved for use only in the U.S.A. Legislative approval
for the usc of any of the antioxidants listed in Table 1 has not yet
been given in New Zealand.

Table I: The phenolic antioxidants, their permitted maximam allowable

concentrations and the number of countries that have approved their use
in foods (as at Dec., 1959).

Maximunt  Number of

Antigxidant, allowelle  countries
accepted Chemical name conceniration permitting
ebbreviation in fals (%) their use

BHA! 2-t-butvl-4-methoxyphenol {85%)

and 3-t-butvl-4-methoxyphenol (13:5) 0.02 18
BHT:2  2:6-di-t-butyl-4-methvlphenol 0.02 8
PG n-propy] gailate 0.01 19
oG octy] gallate 0.015] 16
DG dadecy] gallaie 002
NDGA® 4:4°-(2: 3-dimethyhetramethylene)-

dipyroeatechol 0.01 12
THBP  2:4:5-trihvdroxybutyrophenone 0.0 1

1 Also known as 3-£-butyl-4-hydroxyanisele {major isamer)
ancdl  2-t-butyl-4-hydroxvanisole (minor isomer).

¢ Also known as 3:5-di-t-butyl-4-hydroxytoluene.

3 Commonly called nordihvdroguaiaretic acid.
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Extensive toxicity studies have been carried out on all these
compounds using experimental animals. These include acute
toxicity tests, particularly for the determination of the LDao,* and
both short- and long-term toxicity tests which include usually a
histopathological examination of the test species. The recommended
specics for this testing are the rabbit, rat and dog.

An antioxidant is at present regarded as safe for human use if
it satishes two conditions. First, the LDso must be not less than
1,000 mg/kg animal body weight; second, it must not have any
significant effect on growth when fed to experimental animals in
their total diet for long periods (up to two years) at a level one
hundred times that proposed for fats for human consumption. All
the approved antioxidants have, of course, passed these tests.
Quinol (hydroquinone), one of the first phenolic compounds to
be used as an antioxidant, has a LDa:o well below this safe ievel and
is not now used. The approximate LDso’s of the phenolic anti-
oxidants compared with phenol, quinol and p-cresol are set out in
Table 2.

Is the acute and chronic toxicity study a sufficient criterion
for assessing the safety of these compounds? The joint FAO/WHO
expert committee on food additives rccently considered this
question {World Health Organization, 1958). In addition to
the routine toxicity tests, the report recommended that additional
knowledge of the metabolic and biochemical effects of thesc
additives should be provided for their evaluation. It is necessary
to have as much information as possible about an additive before
it appears in our food.

The Toxicology Rescarch Unit of the Medical Research Council
of New Zcaland was formed in 1954 to study the possible dangers
to health arising from the increasing use of chemicals as food
addirives.  Because of the growing uneasiness among those
people responsible for establishing the safety for use of food
additives, a research programme was planned for an investigation
of the toxicity and metabolic fate of somc of the phenolic anti-
oxidants. Until we commenced this work, virteally nothing was
known on how the body copes with these compounds. From the
point of view of public health protection, information was required
to supply the answers to the following:

* LDzqg (Lethal Dose 50%) is a measurc of toxicity—ie., the quantity of
the compound, preferably expressed in 'mg/kg of animal body weight, which
when adminjstered to experimental animals will be 50% fatal. Toxicily
may also be expressed as LDgg, LDgg, etc.
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Table 2: The approximate LD., {(mg/kg) by oral administration to rats,
mice and rabbits of the phenolic antipxidants, compared with phenol, guinol

and p-eresol.

Approximate LD, (mg/kg)

Antioxidant Rats Mice Rabbits
BHA 2,200 1,250
2.900 2,000
4.130 {non-fasted}
= 5,000 (fasted)
BHT 1,700 (female) 2,000 2.100-3,200
1,970 {male) .
2,450
PG 2,600 1,700
3,600 2,000
3,800 3,500
oG 4,500
DG 6,500
NDGA ~ 2,000 = 2,000
5,500 4,000
THBP 3,200-6,400 800-1,600
Phenol 440 305 420
450 520
1,500
Quinol 320 400
p-Cresal 1,800 620

(i) What effects on animals have very high doses of anti-

oxidants?

It is not sufficient to find the dose level at

which some adverse effect is produced; it is necessary to
know precisely what the effect is and how it is produced.

(ii} How does the animal’s body deal with the strange

chemical ?

This involves a study of the chemical changes

that the antioxidant undergoes In the animal’s body.

(iii) If the dose is repeated daily, will the material accumulate
in the animal body and in one way or another produce
cumulative effects?

This paper summarizes the results of investigations that have
been carried out in the last six years in an attempt to answer the
It is hoped that metabolic studies of this kind
will provide the essential additional evidence required for assessing
the safety for use of these antioxidants in our foods.

ahove questions.
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DETOXICATION PATHWAYS OF PHENOLIC
ANTIOXIDANTS

Piienolic compounds are detoxified in the body by conjugation
with various compounds involving both the hydroxyl group and
the benzene ring system. In certain cases other groups attached
to the phenolic ring may undergo some metabolic reactions also.
These conjugation reactions involve glucuronic acid in glucuronide
formation, sulphuric acid in ethereal sulphate formation, glycine
in hippuric acid formation, and rarely O-methylation or hydroxyl-
ation of the aromatic ring.

The first section of this account considers the origin of the
principal compounds in the hody that are available to conjugate
with the phenolic antioxidants to form the metabolites that are
ultimately excreted in the urine. The second section outlines the
forms in which the phenolic aniioxidants take on conjugation—
i.e.,, the structural patterns of the metabolites of which the anti-
oxidant constitutes the aglycene portion.

A. Enzymic pathways for the conjugation of the phenolic anii-
oxidants with glucuronic acid, sulphuric acid and glycine.
When phenols are administered to animals, the main portion of a
dose can be accounted for by the excretion in the urine of the
corresponding  aryl-sulphuric acid and 8:p-glucosiduronic acid,
Aromatic and phenolic acids are also excreted by conjugation with
sulphuric and glucuronic acids, and a portion of the dose may be
combined with glycine as the hippuric acd.

1. Glucuronide synthesis.

Within the last few years, the steps in the enzymic synthesis of
glucuronides have been fairly well established. The steps in the
formation of a phenolic glucuronide, which takes place in the liver,
are shown in the following scheme:

glycogen
v
a:p-glucose-1-phosphate 4+ uridine-3-triphosphate
uridyl transferase
uridine diphosphate-e:p-glucose +  pyrophosphate
DPN+ UDPG-dehydrogenase
uridine diphosphate-a:p-glucosiduronic acid + DPNH
Ar-OH  glucuronyl transferase
Ar-8:p-glucosiduronic acid +  uridine diphosphate
{Ar-OH = phenolic antioxidant)
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The important point to note is that at no time does glucuronic
acid sccur in the free state; it is produced from the glucose of
uridine diphosphate-a:p-glucose by oxidation. The conjugated
glucuronic acids of the phenolic antioxidants are all £:p-
glucuronides and in the last step in ther synthesis, which is
catalysed by glucuronyl transferase, a Walden inversion reaction
probably takes place. The same enzyme systems are involved 1in
the formation of the ester-linked type of glucuronide (conjugation
through a carboxy acid group) as distinct from the cther-linked type
(conjugation through the phenolic hydroxyl group].

2. Ethereal sulphate synihests.

Ti is now quite clear that the enzymic synthesis of the aryl
sulpl-ates takes place in the liver also. A process of sulphate
activation is brought about which requires both ATP and
magresium ions. Sulphate then is transferred enzymically from
the :ctive sulphate (PAPS} to the phenolic antioxidant to form
the ethereal sulphate as shown in the following tentative scheme:

Adenosine-5"-triphosphate (ATP) 4+ SOs -
AT P-sulphurylase..

Adenosine-5-phosphosulphate (APS) 4 pyrophosphate

ATP APS-kinase

Adenosine-3'-phospho-5'-phosphosulphate (PAPS) + ADP

l, Ar-OH  phenol sulphokinase

Ar-SO«  +  3:3-diphosphoadenocsine (PAP)
(Ar-OH = phenolic antioxidant)

3. Hippunic acid synthesis.

The synthesis of hippuric acids occurs in the liver and the
kidney in some animals. The process requires an activated form of
the benzoic acid derivative which appears to be a benzoyl-coenzyme
A. The pathway can be represented as follows:

Benzoic acid derivative + ATP —> Adenylbenzoate  +  pyrophos-
phate
Adenylbenzoate + CoA  ———>Benzoyl-CoA + adenylic acid
Benzoyl-CoA -+ glycine ~———>Hippuric acid derivative
This enzymic synthesis involves a phenolic carboxy group only.

B. Structural patterns of the metabolites of the phenolic anii-
oxidants.

The study of the metabolism of these compounds is essentially an

investigation of the urinary excretion following administration of
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the phenolic antioxidant to the animal. An initial analysis of the
uring for the different conjugates has been carried out for the
majority of them. The percentage excretion of the urinary
metabolites of the phenolic antioxidants (including quinol) is
summarized in Table 3.

Table 3: Urinary metabolites of the phenolic antioxidants
{Results expressed as a percentage of the dose)

Antioviclant ; BHA BHT PG THBP Quinol
Species used : ]i—;ﬁ;B‘i;_ﬂﬁat Rabbit  Rabbit Dog "Rat Rabbit
——— - — ———
Dose lavel : Ig 0.08-01g 0816 1g 03g/kgOdg/kg 0102
g/kg g/kg

Metabuolites :

Clucurcnide 464 713 35.9 720 30 23 42.9
cejugate

Eth real 92 135 8.0 — 45 52 30.0
salphate

Unconjugated 38 3 8.4 6.7 23 6.3 +
phenal

Glycine ] — 1.8 — — — —
conjugate

Total recovery: 614  90.0 54.1 78T 773 Bl3 729

The next scction outlines the structures of the urinary metabolites
of the individual antioxidants as determined by analysis, by
degradation and in some cases by their synthesis, which naturally
follows after their isolation from urine.

1. Metabolites of BHA,

BHA was the first phenolic antoxidant to be studied in anv
detail. The metabolism of BHA and of its isomers (2-t-butyl-
and 3-t-butyl-4-methoxyphenol) in the rabbit was investigated by
Dacre ¢t al. (1956). They found BHA to be conjugated with
both glucuronic acid and sulphuric acid. A small part of the
BHA was excreted unchanged in the urine. The glucuronide
conjugates of the two isomers were isolated by these workers as
the crystalline barium salts; the free glucuronides were found to
have the structures 2-t-butyl- and 3-z-butyl-4-methoxyphenyl-8:n-
glucosiduronic acid. From the urine of rats after the administration
of BHA, the glucuronide of the 2-t-butyl isomer was isolated as
the crystalline triacetyl methyl ester (Dacre, 1958). Astill et al.
(1960) found that rats metabolized the 2-t-butyl isomer chiefly 1o
the glucuronide and the 3-t-butyl isomer to the corresponding
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ethereal sulphate. The cthereal sulphates of the two isomers of
BHA were synthesized and shown to be constituted as 2-t-butyl-
and 3-t-butyl-4-methoxyphenyl hydrogen sulphate. Both the sul-
phates were isolated from rat urine and shown to be identical
with the synthetic compounds. These workers also presented evi-
dence for the probable formation by demethylation of 2- (or 3-)
{-butyl-4-hydroxyphenyl hydrogen sulphate.
The metabolic pathways of BHA are sct out in Scheme 1.

0-50,0H OH O-GA
Buf But Bu?
< —_—
RABBIT RABBIT
RAT
OCH, OCH, OCH,
BHA
O-50,0H OH O-GA
<« —
RABEIT RABBIT
Bub RAT But Buf
QCHa OCH, QCH;3

GA =Glucuronyl residue.
Scheme 1.
2. Moetabolites of BHT.

The metabolism of BHT in the rabbit was investigated by
Dacre (1960a, 1960b).  This antioxidant presents an unusual
metabolic problem to the animal because the hydroxyl group is
sterically blocked by the two large -butyl groups in the 3 and 5
positions, Conjugation of this hindered group with glucuronic
acid and sulphuric acid in the conventional manner cannot, of
course, take place. How then does the animal manage to cope
with this antioxidant? The compound was found to be metabolized
by oxidation along two separate pathways: firstly, one of the i-butyl
groups is converted by w-oxidation to the 2:2-dimethyl-2-ethyl
structure; and, sccondly, the methyl group in position 1 is oxidized
to the carboxy acid. The conjugates arc then formed through
one of these two new groups.

Four metabolites of BHT were isolated and characterized by
Dacre (1960a) from the urine after feeding BHT to rabbits. The
major portion of the dose of BHT was conjugated with glucuronic
acid as both ester-linked and cther-linked glucuronides; some was
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excreted as a glycine conjugate; and some was present in an uncom-
bined but oxidized form. The two glucuronides were isolated as the
crystalline triacetyl methyl ester derivatives. Acid and enzyme hydro-
lysis experiments showed that these conjugates have the structures
3:5-di-i-butyl-4-hydroxybenzoyl-8: n-glucosiduronic acid and £:
A’'-dimethyl -8 (2-hydroxy-3-t-butyl-5-methylphenyl)  -ethyl-1-8:p-
glucosiduronic acid.  Similar hydrolysis experiments on the glycine
conjugate show that it is formulated as 3:5-di-t-butyl-4-hydroxyhip-
puric acid. The tree phenol was identified as 3:3-di-t-butyl-4-
hydroxybenzoic acid. Analysis of the urine indicated some excretion
of BHT as an ethercal sulphate but nothing is known at present
about the structure of this metabolite. The same benzoyl-8:p-
glucosiduronic acid and hippurtc acid conjugates were found in
rabbit urine following the oral administration of 3:5-di-i-butyl-4-
hydroxybenzoic acid in the amounts 84.0% and 8.8% respectively of
the dose (Dacre, 1906b}.

The metabolic pathways of BHT are sct out in Scheme 2.

cH, CH,
- CH,
But Buf But C-CHO-CA
1
OH on
BRT
Rabbits

- O-y COOH COO-CA
< —
g’ Buf B’ Buf But But
OH OH OH
Cly = Clycyl residue. GA = Clucuronyl residue.

Scheme 2.

The nature of the cause of death when relatively large, repeated
doses of BHA and BHT were given orally to experimental animals
was studied by Denz and Llaurado (1957). The fatal effects of
large doses in rabbits are due to a gross disturbance of water and
salt balance. There is an increased urinary excreiion of sodium,
potassium and aldosterone, associated with a fall in serum and
muscle potassium, a rise in muscle sodium, and a fall in extracellular
fluid volume. Large doses of BHA do not produce in the rat the
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large increase in potassium excretion that is found in the rabbit. Tt is
well known that phenolic compounds are toxic in large doses but
this is the first evidence of the way in which they produce their

toxic effects.

3. Metabolites of PG.

It is only recently that the metabolic fate of gallic acid and its
related compounds, propyl gallate and lauryl gallate, was investi-
gated (Booth et al. 1959). When PG was given to rats by stornach
tube, the metabolites identified chromatographically in the urine
were mainly 4-O-methyl gallic acid and smaller amounts of gallic
acid. Some evidence for a conjugate of 4-O-methyl gallic acid was
found, when this acid was given to rats. :

The metabolism of PG was studied by Dacre (unpublished
results). The initial analysis of rabbit urine for conjugates following
the administration of FG is summarized in Table 3. A paper
chromatographic analysis for metabolites in the urine showed the
presence of a glucuronide as the major urinary metabolite. Other
metabolites identified were 4-O-methyl gallic acid, gallic acid and
pyrogallol. From its chemical reactions, the glucuronide conju-
gate almost certainly has the structure 4-O-methyl galloyl-g:p-
glucosiduronic acid. Tt seems clear then that the main pathway is
by cleavage of the ester linkage followed by methylation of the
hydroxyl group in the 4 position and/or conjugation with glucuronic
acid.

The metabolic pathways of PG are set out in Scheme 3. There
are no studies reported on the metabolism of OG and DG in animals.

€O0-8ch CO0- GA
HO@OH m@w
OH OCH,
PG\ .
Rabbirs
Rats
COCH COOH
- —_—
HO OH HO CH HO OH
CH OH OCH,
Prh = CHo CHaCH: : GA = Clucuronyl residue

Scheme 3.
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4. Metabolites of THBP.

The metabolism of the antioxidant THBP in the rat and dog was
recently investigated by Astill ef al. (1959). They showed that this
compound was metabolized largely by ethereal sulphate formation,
with a lesser amount of conjugation with glucuronic acid. The
butyryl side-chain appeared to survive intact and no evidence of
oxidation to more complex phenols was obtained. The ethereal
sulphate conjugate was isolated as its potassium salt and shown to
have the structure 3-butyryl-2:4-dihydroxyphenyl hydrogen sul-
phate. The glucuronide of THBP was not isolated but experiments
showed that its structure was 4-butyryl-2:5-dihydroxyphenyl-8: -
glucosiduronic acid. There was also some evidence for a third conju-
gate (an ethereal sulphate} of THBP in both rat and dog urinc.
Small quantities of THBP were also excreted unchanged in the
urine.

The metabolic pathways outlined above are set out in Scheme 4.

THBP
co-py" co-auh CO-Bu”
]
HO ots MO HO
Dogs +
OH 9 OH 0350,0H
OH O-Ga CH
Bu"=a CH,CH, CH, CH, . GA= Glucuronyl residue

Scheme 4.

3. Metabolites of Quinol.

This was the first phenol to be used as an antioxidant. Garton and
Williams (1949) studied its metabolic fate in the rabbit as part of
their extensive investigations of the detoxication of benzene. Small
doses were excreted, chiefly as the glucuronide and to a lesser extent
as the ethereal sulphate conjugate. The glucuronide was isolated as
the crystalline triacetyl methyl ester and shown to have the structure
p-hydroxyphenyl-8:p-glucosiduronic acid, The cthereal sulphate
could not be isolated from rabbit urine but their experiments showed
that it is almost certainly the monosulphate of the compound—
t.e., it is p-hydroxyphenyl hydrogen sulphate. Some of the dosc of
quinol is excreted uncombined in the urine.

6. Meitabolites of NDGA.

Nothing is known of the metabolism of this antioxidant.
There is very little known about other methods of excretion of
the antioxidants in experimental animals. There is some excretion
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in the faeces of animals but the evidence so far obtained shows little
or no storage of them in ergans and tissues. The further fact that
recovery of these compounds in the urine is by no means completely
accounted for (see Table 3) indicates the need for further studies.
Other metabolic pathways may possibly be found.

SUMMARY

I. The metabolic pathways of the phenolic antioxidants in experi-
mental animals have been outlined. "

2. The studies have shown that these compounds are metabolized
along well-known and recognized routes—i.e., by conjugation
with glucuronic acid, with sulphuric acid or with glycine.

3. In the case of BHT conjugation takes place cnly after the com-
pound has undergone oxidation along two different pathways; in
the case of PG only after it has undergone ester cleavage and
O-methylation.

4. No evidence has so far been found which suggests that these anti-

- oxidants produce adverse biochemical or metabolic effects in the

animal body. The studies provide additional evidence for estab-
lishing the salety for use of these food additives.
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PROFESSIONAL STATUS COMMITTEE REPORT

Letter to the Prime Minister

At the August Meeting of the Council the Professional Status
Commmittee presented a report on a survey on the present employ-
ment of recent M.Sc. graduates in Chemistry. As a result of the
facts brought to light in this survey the Committec, with the
approval of the Executive Committee of Council, sent a letter
summarizing the survey to the Prime Minister, thc Minister of
Agriculture, and the Minister of the Department of Scientific and
Industrial Research. The text of this letter, sent on July 19, is as
follows:

The New Zealand Institute of Chemistry, which represents
almost all professional chemists employed in research, ana-
iytical or teaching positions by Government, universities,
industry or local bodies in New Zealand, has recently com-
pleted a survey of the present whereabouts of all those who
graduated with Master of Science in Chemistry for the years
1955-6-7-8. The rciult proved very disturbing.

Of the thirty-three First Class Honours graduates, more
than 509 have already left New Zealand, and it is likely that
another 15% now doing Ph.D. in New Zealand universities
will also leave—t.e., about two-thirds in total. It has been
found that few of them propose to return to New Zealand
unless salaries are brought up to overseas standards.

Of the remaining First Class Honours graduates the
Government scientific establishments employ four, teaching one,
and industry only one.

Considering all M.Sc. graduates in chemistry for the
above years, nearly 509 have gone overseas or are likely to
do so. Government scientific cstablishments and industry
cach employ about 10%, the remaining 30% being employed
as teachers or in universities.

The Honours graduates constitute New Zealand’s invest-
ment in science, and provide the research leaders of the future
for maintaining New Zealand’s progress in primary and
secondary industries. Their loss overseas in such numbers is a
very serious one to New Zealand.

Ft is cssential that the salary adjustments now being con-
sidered for Government employed chemists and other scien-
tists will be at least comparable with those now paid to
approximately 720 members of the academic staft of the uni-
versities of New Zealand who received an average of £400
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per annum immediate increase. Only in_this way will it be
possible to retain in New Zealand or attract back to New
Zealand the best trained New Zealand scientists and to ensure
their even distribution between universities and Government
scientific establishments,

Below is set out the essential details of the survey.

PRESENT ACTIVITIES OF GRADUATES WITH:™

MASTER OF SCIENCE DEGREE IN CHEMISTRY -

(FROM ALL NEW ZEALAND UNIVERSITIES) -IN-™
YEARS 1935-58. ' o

Class of Honours Ist 2nd Pass  Total
Graduates in each class 33 42 24 99
Overseas 17 10 6 33
Doing Ph.D. (N.Z.) 4 1 — 15
Teaching 1 11 11 23
Employed in University 6 1 — 7
Govt. Scientific 4 4 e 8
Industry 1 5 7 13 .

(These figures exclude Colombo Plan students)

AUCKLAND SECONDARY SCHOOQOLS
SCIENCE EXHIBITION

Science {airs for high school studenis, in which boys and girls
prepare displays representing some scientific principle or natural fact,
are now an established feature of American life. Such displays must
be self-contained and self-explanatory. In North America a very
high standard has been achieved. Exhibits are judged for creative
ability, scientific thought, thoroughness, technical skill, clarity, and
dramatic value. Winners from local fairs take part in national
exhibitions both in Canada and U.S.A. and the national prizewinners
receive considerable publicity as well as substantial sums of money
with which to purchase scientific books and apparatus. It is of
interest to note that the Chemical Institute of Canada is represented
on the National Council controlling fairs in that country. .

Over the past three years Mr P. E. Kelly, an American school-
teacher resident in Auckland who has had experience of these
exhibitions in the United States, and Mr F. Puch of the Auckland
Industrial Development Laboratories (D.S.LR.} had been consider-
ing ways and means of holding such an exhibition in Auckland. In
the meantime Frof, L. H. Briggs saw one in California last vear and
was so impressed that he started making plans for such an exhibition
as soon as he returned. A committee was set up with representatives
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of the Science Teachers’ Association (of which Professor Briggs is
a Past-President) the Auckland Manufacturers’ Association, the
Auckland Industrial Development Laboratories and the War Mem-
orial Museum, where the exhibition was held, Mr Kelly acted as
secretary to this committee,

The Manufacturers’ Association enthusiastically supported the
proposal and met all expenses of the exhibition, including the provi-
sion of over 500 running feet of trestle tables and over £100 in
prizes, as well as necessary incidentals such as printing and publicity.
The expenses amounted to approximately £500 and an equal sum is
already available for next year’s fair.

Convenient accommodation was available in two unoccupied
halls of the new additions to the Auckland Museum. A panel of
judges was set up to decide the best exhibits in the various classes,
which were as follows: Physical Sciences, senior and junior; Natural
Sciences, senior and junior.

Entries were invited both from individual students and from
groups, separate prizes being available for each. The area for each
exhibit was limited to 4f{t by 21t 6in. Electricity was the only
service available and the work had to be the students’ own unaided
cfforts.

The exhibition was held over the period August 18 to 23. There
was an excellent response, 110 entries being received from 34 out of
a total of 44 secondary schools in the Auckland metropotitan area.
The public supported the exhibition very well, large crowds attend-
ing each day it was open, while the support given by the press was
all that could be asked for. Indeed the New Zealand Herald devoted
a leading article to the exhibition which it described as “magnifi-
cently conceived.”

While some ol the more spectacular physical exhibits, such as
satellite tracking, Van de Graaff accelerator and a Wimshurst
machine attracted most attention, a first prize was won by an
elaborate display representing the periedic table and the atomic
structure of the elements. Other chemical exhibits showed chromato--
graphy and “Science on a Sixpence”—apparatus cheaply made from
light bulbs, tins, etc. An interesting feature was the large proportion
of entries from girls’ schools.

Although the committee can see many ways in which the exhibi-
tion could be improved, it so obviously succeeded in interesting
school children and the gencral public in science that ic is almost
certain to be held on a bigger scale in 1961. There is 2lso a distinct
possibility of similar ventures in other parts of New Zealand.

S. G. BrooKer.
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INSTITUTE PRIZE AWARDS

The following Institute Prize Awards for 1960 were announced
by the President, Mr E. W. Hullett, at the Annual Meeting in
Wellington on August 25.

CHEMICGAL ESSAY PRIZE

Awarded to Dr J. C. Dacre, Toxicology Rescarch Unit, Dunedin.
Dr Dacre’s entry Metabolic Pathways of the Phenolic Antioxidants
is publishd in this issue of the fournal.

1.C.I. PRIZE

Awarded to Professor H. Bloom, lormerly of the University of
Auckland, The main research on which this prize was awarded s
Professor Bloom’s studies on the structure and properties of molien
salts, presented in a series of 18 papers and articles which deal with
techniques in this field and include measurements of vapour pres-
sures, transport numbers, refractive index, compressibilities, heat of
vaporization, surface tension, conductivity, ultrasonic velocities and
other properties in molten salt systems.

MORCOM GREEN, EDWARDS PRIZE

Awarded to Dr H. P. Rothbaum, Dominion Laboratory, Well-
ington. The five papers on which this award was made deal mainly
with investigations into the problem of heating of wool during
storage, including the effect of moisture and the commercial control
of the water content of wool and the heat output of thermophilic
organisms occurring on wool. Dr Rothbaum has also published work
on the aerial topdressing of sulphur deficient soils.

DR ]. C. DACRE

The main article published in this issuc is the review for which Dr . C.
Dacre was awarded the Institute’s Chemical Essay Prize for 1860. Dr
Dacre graduated M.Sc. with Honours in Chemistry from Auckland Univer-
sity in 1946, then studied under Professor H. Raistrick, F.R.S., at the
London School of Hygiene and Tropical Medicine and obtained his Ph.D.
(London) in 1930, His thesis involved the investigation of some metabolic
products of Penicillium species, On returning to New Zealand he was
employed as Biochemist at the Duairy Research Institute from 1951 to 1953.
He then joined the newly formed Toxicology Research Unit of the Medical
Research Council at the Medical School, Dunedin, and is now Senior
Research Officer with the Unit. Dr Dacre was elected Fellow of the
Institute in 1938, has served on the Manawatu and Otagoe Branch Commit-
tees, and was Secretary for the Conference in Dunedin in 1959,  His re-
search interests include the metabolism of micro-organisms, the toxicology
and metabolism of food additives and pesticides and the application of iso-
topes in these studies.
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BRANCH NEWS AND NOTES

AUCKLAND BRANCH

The Scplember meeling of the Branch was addressed by the retiving
Chairman, Professor H. Bloom, who spoke on the subject “Molten Salts”,
Professor Bloom was entertained at a farewell dinner by the Commitlee be-
fore his address and later was made a presentation on bhehalf of members
Jor his services to the Auckland Branch. The Branch heartily congratu-
lates Professor Bloom on his award of the 1.C.I. prize of the Institute and
wishes him well in his future position in Tasmania.

The Branch welcomes the return from England of Dr N. Waters and
Mrs Waters, who have bath been appointed as members of the staff of the
University, While in Englind Dr Walers was engaged in research at the
Atomic Energy Research Eslablishment, Harwell, while Mrs Waters worked
with Dr J. Chait at the 1.C.I, Laboratory, Hertfordshire, and later also at
Harwell.

MANAWATU BRANCH

Dr A. T. Johns, Director of the Plant Chemistry Division, D.S.LR., has
recently returned from a four months” overseas tour. He visited the U.S.A,
and UK, where he attended the Grassland Conference at Reading, and
returned (o New Zealand via Russia.

Dr G. W. Butler visited biochemistry laboratories in Australia in May
andd June, allending also a conference in Canberra.

WELLINGTON BRANCH

Mr A. L. Johnson, Assistant Master at Rongotai College, has heen
graned three years” leave of absence to study for his Ph.D. at the Univer-
silty of Rochester, U.S.A.

Mr D. §. Nicholson, of the Dominion Laboratory, Lower Hutt, has
resigned to take up a post with Lime and Marble Ltd., Mapua, Nelson.

Mr C. C. Watson, of Domininn Laboratory, Wellinglon, has resigned
and has taken up a position with N.Z, Brewcries, Molesworth Street, Wel-
lington.

Mr R, M. Gelding, Dominion Laboratory, left in August to take up a
National Resenrch Fellowship award at Cambridge University.

CANTERBURY BRANCH

Dr B. R, Penfokl, Senior Lecturer, has returned to the Chemistry
Department, University of Canterbury, after two wvears in the United Stales
on a National Academy of Sciences Fellowship.

Dr M. P. Hartshorn has joined the stalf of the Chemistry Deparlment
as Lecturer in organic chemtstry. His research interests have been in the
field of steroidal synthesis.

Dr A. Fischer of the Chemistry Department has been awarded the
Ph.D. degree, University of New Zealand, He left recently to work on
reaction mechanisms with Professor G. Hammond at the California Institute
of Techunology.

Mr L. Wilkinson, Dominion Laboratorv, Chrisichurch, has been ap-
peinted D.S.LR. representative on the Pollution Advisory Council.

Mr M. S. Carrie, Canterbury Frozen Meat Co. Ltd., is now Chairman
of the Management Commitlee of the N.Z. Leather and Shoe Research
Agsociation. Mr I. Vaughan, Reader in Chemistry, University of Canter-
bury, has been appointed Governor-General's representative on the same
commitiee.
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OTAGO BRANCH

Dr R. D. Batt has recenily been promoted to Associute Prolessor of
Biochemistry in the Otago Medical School.

Dr Muriel Bell of Otago Medical School is at present an an overseas
tour. She has attended the 5th International Congress on Nutrition in
Washington and will visit the United Kingdom and India,

THE LU.P.A.C. SYMPOSIUM VISITORS

From all Branches come most favourable reporls on the visits from
distinguished chemists who were brought to this country under the
scheme finunced jointly by the universities, the D.S.LR., and the Institute.
The gratitude of members is due to Professor Slater for his work in
organizing these tours, Throughont New Zeuland, chemists in diverse
fields have been stimulated and enlightened by outstanding lectures and
discussions during the last three months. Apart from new vistas in
specialized subjects that have been displayed 1o us, to those of us who en-
joyed the company of the visitors in entertainment and travel Johnson,
Birch, Djerassi, Lederer and Thempsen are now much more than great
names on publications; personal contacts have heen made that the vears
will see renewed.

Institule members ensured that the visitors were well entertzined and
enabled to meet New Zealand chemists in an informal manner. Dunedin
reports that Professors Johnson and Dijerassi were entertained at Institule
dinners {one by courtesy of Professor Soper) and that Professors Birch and
Johnson saw some of the more spectacular scenery of the South Island
around Mt. Cock. Prolessor and Mrs Djerassi were shown through Central
Otage.  Auckland, Waikato and Manawatuy members co-operated to sec
that natural products of various sorts at Rotorua, Wairakei, Waitomo and
the Waitakere Ranges were seen by the visitors. It is to be hoped that
they also have profited. Perhaps a plant plucked on the roadside at
Rotorua or an idea discussed on the shore at Te Anau may vet be instru-
mental in the development of 2 new chemical product or concept,

In addition to the “sponsored” wvisitors a number of other distinguished
chemists have passed through New Zealand on their way to or [rom the
Symposium. The Auckland Branch, for example, records that Institule
Members have enlertained the following visitors in recent weeks: Professor
A, Adams, University of Tlinais; Dr W, [, Taylor, CIBA Pharmaceutical
Products Inc.,, New Jersev; Professor E. Lederer, Fondation Edmond de
Rothschild, Paris; Professor F. Sandberg, Royal Pharmaceuntical Institute,
Stockholm; Prolessor P. J. Scheuer, Universityv of Hawaii; Professor E.
Wenkert, fowa Stale University; Dr F. L. Weisenborn, Squibb Institute
for Medical Research, New Jerserv; Dr J. L. Hartwell, Natlional Cancer
Institute, Bethesda; Professor T. §. Wheeler, University College, Dublin;
Dr P. R. Enslin, South African Council for Scientific and Industrial Re-
search, Pretoria; Dr I, A, Cahall, Squibb Institute {for Medical Research,
London; Dr A. C. Santos, University of the Philippines; and Professor
C. H. Stout, Universily ol Washington,

Members of some of owr Branches have also had the opportuniiy to
meet and hear Professor Sir Alexander Todd who was President of the
Svmposium and who has recently travelled in New Zoaland on behalf of
the Nuffield Foundation.

It mayv be many a vear before such a concentration of leading chemists
is again seen in this country; but the stimulus of their coming has been so
great that members will want the Institute to take any opportunily to en-
courage and facilitate such visits in the fatare.
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THE REGISTRY

Fellow
(Elected Aungust 25, 1960)

COOP, Ian Edward, M.8c., D.Phil., Lincoln College, Christechurch (As-
sistant Director and Professor of Animal Hushandry).

Associales
(Elected August 25, 1960)

AGGETT, Frederic John Bernard, M.Se,, Chemistry Dept., University of
Auckland (Lecturer).

CANDY, Bruce James, M.Sc., Kelston High School, New Lynn, Auckiand
{Science Master).

CORBAN, George Annis, B.Sc., R. & W. Hellaby Ltd., Auckland (Chemist).

COX, Gerald Stunley, B.Pharm,, Ph.D., N.Z. School of Pharmacy, Petone
{Director).

DONE, James, M.Sc., Ph.D.{Lond.), Ruakura A.R.S. (Research Fellow).

ENGLAND, Brian Davsh, M.Sc., Ph.D.(Lond.), Chemistry Dept,, Victoria
University of Wellingtan (Senior Lecturer),

GROOM, Philip Stanley, B.Se., Dominion Laboratory, Wellington (Scien-
tific Officer).

HILLS, Dennis Ashley, B.Sc., Empire Rubber Mills, Christchurel (Chenist),

HINDMARSH, William Ewan, B.Sc., Tasman Vaccine Laboratories Litd.,
Upper Hutt (Chemist).

HITCHINGS, Terence Richard, M.Se., Riccarton High School, Christ-
church (Senior Science Master),

McMILLAN, Roger Maxwell, B.Se., Buckley & Young Lid, Wellingion
{Chemist),

McNAUGEHTON, Graeme Stuart, M.Sc., Ph.D., Institute of Nuclear Sciences,
Lower Hutt (Scientific Officer).

MATTHEWS, Richard Ellis Ford, M.Sc,, Ph.D,, Plant Diseases Division,
Auckland (Senior Principal Scientific Officer).

MORRISON, Dan Alevander, M.Sc, Dominion Laboratory, Auckland
(Scientific Officer).

NOBLE-CAMPBELL, Vincent Cedric, B.Sc., National Carbon Pty. Ltd,,
Wellington (Industrial Chemist).

PARKER, Rani Estelle (Mrs), B.Sc, Pathology Dent., Public Hospital,
Wellingion (Biochemist).

RUTLEDCE, Peter Stewart, M. Sc,, Chemistry Dept., University of Auck-
Iand {Rescarch Student). :

RYBURN, Graham Middleton, B.S¢,, Tasman Vaccine Laboratories Litd.,
Upper Hutt (Industrial Chemist),

SLEEMAN, Geoffrey_Russell, M.Sc., Chemistry Dept., Victoria University
of Wellington (Lecturer).

Resignations
HOOPER, H. E. D. (Miss).
SMITH, Gaviu,
Member Incommunicado
Waould anyone knowing the present address of M¢ C. M. ANDERSON,
who left Lincoln College to go overseas in 1935, or ather means of com-
munication with him, please inform the Registrar.
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THIRTIETH ANNUAL REPORT, 1959-1960
OFFICERS
Presiclent: Mr E. W. Hullett
Vice President: Prof. H. N. Parton
Delegates:
Auckland—Prof. H. Bloom
Waikato—Dr E, P. While
Manawatu—Dr G. W, Butler
Wellington—>Mr J. R. Beck
Canterbury—Mr D. ], Hogan
Otago—Dr A, D. Camphell
Immediate Past President: Prof. L. H. Briggs
Editor: Dr W. A. McGillivray, then Mr N. T. Clare
Hon. General Secretary: Dr W, E. Harvey, Mr A. P. Oliver has been
acting Hon. Gen. Sce. during Dr Marvey's absence overseas.
Registrar: Mr D. ]J. Hogan

INTRODUCTION

In conformity with the changed Institute vear, this report covers the
period Ist August, 1959, to 31st Julv, 1960,
MEETINGS OF COUNCIL

There have been four meetings of Council and two General Meetings.

Membership of the Institute has changed as follows, during the period
of the Report,

Associales Fellows
New Members 51 G
Resignations 20 —
Leave 11 —

The deaths of the following members are recorded with regret:
C. Bugley (Wellington) R. I. McIntyre {Otago)
F. A. Denz {Otago) F. E. Mason (Waikato)
C. Dibley {Auckland) E. F. ], Schwarz (Canterbury)
Mr L. P, Symes was elected to Monorary Fellowship.

Messrs C. L. Carter, G. A, Lawrence and Dr O, F. Nauen were elected
to Honorary Life Membership.

Membership figures for the lust three vears are as follows:

1958 1959 1960
Auckland Q4 97 105
Waikato 37 33 29
Manawatn 42 45 31
Wellington 167 179 177
Canterbury 81 68 79
Otago 66 63 Gl
Overseus 52 62 52
TOTAL 539 547 554

HONOURS

Dr H. O, Askew and Dr F. H. McDowall were awarded the O.B.LE.
in the New Year Honours List,
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SUBCOMMITTEES OF COUNCIL

The Subcommittees are listed below, with brief comments on their
activities. :
MEMBERSHIP SUBCOMMITTEE

Dr J. K. Dixon, Mr S. C. Brooker und Prof. §, R. Siemon have
examined all applications for membership.
JOURNAL

The Editor, Mr N. T. Clare, und a committee from the Waikato
Branch have taken over the Journal,
EMPLOYMENT

T Mr J. L. Mandeno handles inguiries regarding employment, amstly

from prospective immigrants.  An Auckland Brinch commitiee has cir-
culated questionnaires to emplovers, first in the Auckland district, then over
the whole country, to find the eountrv’s requirements for technicians and
chemists up to 1985. When completed the information will be made
available to the Education Department,
EXAMINATIONS

The L.AC. cxaminations continue to be well supported.  The
Examinutions Committee and an Auckland Branch Committee have plaved
a significant part in framing the syllabus to be followed in training tech-
nicians for National Certificates in Chemisiry. Drs A. Odell and R.
Cardner represent the Institute on the controlling anthority.
STANDARDS INSTITUTE

Mr G. A, Lawrence is on the N.Z. Standards Council; Mr C. L.
Stanyer is Chiel Representative for all Standards Institute affairs.
PROFESSIONAL STATUS COMMITTEE

This Wellington Committee is preparing a Salarv Survey which i to
he completed this year. They are also prepwing a case on Chemists’
salavies for submission to Cabinet. The rapidly changing salarv scene makes
hoth matters urgent.
HONORARY LIBRARIAN
* Mr 5. C. Brooker has been appointed Librarian to care for the
Institule Library, This has been housed as a separate section by the
Auckland Institute and Museum. A subseription to Science has heen tuken
ouf.
CONFERENCES

The Institute has had two conferences during the period under review,
the fiest in Dunedin in August, 1859, the second as a participating hody
in the Ninth N.Z. Seience Congress, held in Wellington in Mayv, 19680, Wel-
lington Branch arranged the Chemistry Section on behall of the Institute,
IPRIZES

Entries [or the prizes in 1960 were as follows:

Marcom Green, Edwards 3 Chemical Essay 3 1.CI 4

OVERSEAS VISITORS

It has been possible to arrange for ive prominent visitors to give lecture
tours before or after they atiend the International Symmosium Chemistry of
Natural Products in Australia in August, 1960, The tours are financed
jointly by the D.S.IR., the Universities, the Chemical Socielv (London),
and the NZ.I.C.
EDUCATIONAL FUND

In February, 1960, the Acting Secrctary sent a circular to 26 comi-
pandes which are major emplavers of chemists, secking their assistance in
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the establishment of a permanent fund to help finance lours by prominent
overseas chemists, The two companies which donate Institule prizes were,
of course, not approached.  The response was £75 from four companics.
ADDRESSOCRAPH PLATES

It has been deeided to allow the plates to he hired for pnrposes and
rates to be decided by Council.
RULES

All amendments made since the last printing in 1254 will he printed
as a loase sheet for insertion in the printed Rules.
LIST OF MEMBERS

A list of members as at March, 1960, was produced during the year.
Council has since agreed to the principle of annual publication and Dy
McGillivray's suggestion that this be made a sixth or December issue of
the Journal has been accepted. This should commence with the 1061
volume of the Journcl and Canterbury Branch has agreed to set up a
permanent committec to take care of the list.

During the preparation of the list an attempt was made, by registered
letters or otherwise, to contact members with dong averdue subscription
accounls and members with whom contact had been lost. As a result
some members resigned, some became active members again and a large
number were struck off. This has brought a “hook” lass on the year's
working, but has produced a far more accurate picture of the membership.
“CHEMISTRY IN ACTION -— 1959

A serics of three lectures given to Sccondury Schoal pupils in Christ-
church by Professor H. N, Parton, Dr E, B. Kidson and Mr N. W. Vere-
Jones was reprinted from the October,” 1959, issue of the Journal. Two
thousand copies were offered to secondury schools throughout the country
at the rate of £1 per class set of 40. This represented a 50:50 subsidy
by the Institute. No difficulty was experienced in celling the 2,000 copies
and the venture must be regarded as a success.

#.I1.C. MONOGCRAPHS FOR TEACHERS

Council approved the purchase of 100 copies of each of the first three
in the RI.C. series Monographs for Teachers. The intention is to scll
these, in sels, to secondary schools. Orders for about 60 sets have heen
received, although very litle publicity has so far been given to the project,
Tt is clear that the 100 conies will be auickly disposed of and the favourable
rates offered by the R.I.C. mean that there will be no cost to the NZ.I.C.

The two prececing paragraphs are an indication of recent trends in
publicizing to secondary school pupils the value of chemistry as a career
and of stimulating and improving the teaching of chemistry in the schools.
These activities, initiated by branches, have received the full support of
Council. Tt is clear that they will grow in importance as Institute
activities.  An outstanding example of branch work in this field is Mana-
watw's production of a set of colour slides with accompanying tape-recorded
commentary under the title Chemists in Action. Tt is understood that when
polished up these will be available for use by other branches.
FINANCIAL

The balance sheet shows an excess of expenditure over income of about
£350. This has mostly been brought about by the writing off of a large
amount of overdue subscriptions during the purging of the roll mentioned
above, The Institute remains in a very sound financial position.

E. W, HuLLeTT, President.
A. P. Ourver, Acting Hon. Gea. Secretary.
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GENERAL MEETING MINUTES

ABRIDCGED MINUTES OF A GENERAL MEETING OF

MEMBERS HELD IN THE SEMINAR ROOM, CHEMISTRY

DEPARTMENT, VICTORIA UNIVERSITY, ON THURSDAY,

AUGUST 25, 1960, AT 8 P.M.
PRESENT

Mr E. W. Hullett (President, in the Chair), and flourteen members.
PRESIDENTIAL REMARKS

The President asked members to stand in memory of six members
who had died during the vear, namely :

G. Bagley C. Dibley F. E. Mason
F. A. Denz R. J. Melntyre E. F. ]. Schwarz

Mr Hullett thanked Branches for their invitations to visit them for
lectures. e expressed his gratification at the large number of members
who had attended the Symposium on Natural Products held in Australia
under the auspices of the International Union of Chemistry,

Another highlight of the year was the visit of several distinguished
chemists who were attending the Symposium. .

Resolved (President/Fughson): That Professor Slater and the Ower-
seas Visitors Committee be thanked for organizing the visits.

OFFICERS FOR 1960-61
Prof. H. N. Parton, University of Otago, was elected unopposed as
President. :
Dr F. B. Shorland, Director, Fals Research Lab., was clected as Vice
President.

Dr W. E. Harvey, University of Wellington, was elected unopposcd

as Hon. General Secretary-Treasurer,

Mr A. P, Oliver was appointed Acting Hon. General Secretary until

Dr Harvey's return from overseas.
ANNUAL REPORT

The Annual Report was received and adopted,

Under the heading “Professional Status Committee” the letter sent to
the Prime Minister about the numbers of M.Sc. graduates going overseus
was read. Mr Stonyer mentioned his recent experience with several
emplovers who were not clear exactly what was meant by a chemist.
They did not know the meaning of the various gualifications, or the ad-
vantages to be gained by emploving a member of the N.Z.1.C,, rather than
a person calling himself a chemist, but without adequate qualifications,

Under the heading of “Conference”™ it was announced that at the next
General Meeting there would be a discussion on future participation in
Science Congress,

INCOME AND EXPENDITURE ACCOUNT AND BALANCE SHEET
for the year ended April 30, 1960, was adopted. Points raised curing
discussion included :

Subscriptions:  About £350 have been written off,

Trust Fund: The pupose of the Fund was discussed. The con-
clusion was that no specific aim was in the mind of Council when the
Fund was started, other than the normal desire to establish reserves. Tt ap-
peared to be the feeling of the meeting that the Fund should not increase
indefinitely without an aim.

Resolved (Stonver/Beck): That the abjects of the Trust Fund be re-
viewed by Council, and a recommendation prepared.

A. P. Ouiven, Acting Hon. General Secretary.
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COUNCIL MINUTES

ABRIDGED MINUTES OF A MEETING OF THE COUNCIL

OF THE NEW ZEALAND INSTITUTE OF CHEMISTRY (INC.)

HELD IN THE D.SILR. CONFERENCE ROOM, WELLING-

TON, ON THURSDAY, AUGUST 25, 1960, AT 10 AM.

PRESENT

Mr E. W, Hullett (President, in the Chair}, Prof. H. N, Parton (Vice
President and Otago Proxy), Mr P. Gallaher (Auckland Proxy), Mr N. T.
Clare (Editor and Waikato Proxy), Dr W. A. McGillivray {Manawatu
Proxy), Mr J. R. Beck (Wellington), Mr D. J. Hogan (Registrar and Canter-
hury Proxy}, Mr A, P. Oliver (Acting Hon. General Sceretary). Apologies
for absence were received from Prof. H. Bloom ({Auckland), Dr G. W.

Butler (Manawatu), Dr A. D. Campbell (Otage), and Dr E, P. White (Wai-
kato).

EMPLOYMENT SUBCOMMITTEE
Auckland presented a draft of the results and conclusions arising from
the questionnaire sent to employers of chemists and technicians. The

report will be cyclostvled and circulated to members of Council and
Branches,

Resolved (Otago/Auckland): That a summary of the Report be pub-
lished in the Journal as soon as possible.

Resolved {Wellington/Vice President): That the Auckland Subcom-
mittee be thanked for their valuable work.

It was noted during discussion that some employers would appreciate
a salary scale to give them more idea of the correct salary they should pay.

EXAMINATIONS COMMITTEE

Resolved (Vice President/Wellington): That the N.ZIC. tuke no
action in setting up provision for a Research Diploma.

PROFESSIONAL STATUS COMMITTEE

A rveport was received from the Committee advising that a Salary
Survey should not be conducted until the impending salary increases for
Government scientists had been made. 1t was resolved that this advice be
followed, The Committee’s letter to the Prime Minister re numbers of
M.Sc. Graduates leaving the country was cleared for publication in the
Journal and Press.

The Vice President commented that the N.Z.I.C, was not invited to
participate in the recent Industrial Development Conference.

JOURNAL

Resolved (Canterbury/Wellington): That 2,000 veprints of Chemistry
in Action be printed.

MEMBERSHIP

Resolved: That the ucceptance by Council of the resignation of R, W,
Bailey be rescinded he having returned to New Zealand and paid all sub-
seriptions which would have been due il he had remained a member.

Resolved: That Council revoke the removal from the membership
list of Dr R. M. Milburn, it having heen cstablished that he was not receiv-
ing aceounts, and has since paid all arrears.
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Resolved: That Council revoke the removal from the membership
list of Dr Sheet, it having been established that he had not been receiving
advices of the granting of leave of absence.

Resolved: That the resignation of Miss Hoeper and Mr G. Smith be
acoepted with regret,

Resolved: That Mr P. R. Parr be given permission to compound his
subscription.

Resolved : That Mr L. W. Ruddle be elected an Honorary Life Member,

Resolved: That the following members be granted leave of absence
for the periods stated, with remission of subscription: B. J. Welch—2

2 years; A. Fisher—1 vear; R. N. Golding—2 vears; A. L, Johnson—3 years;
D. W, Wright—2 years.

FINANCIAL

Resolved (Wellington/Waikato}: That the balance sheet as at April
30, 1960, and the income and expenditure account for the years ended
April 30, 1960, be approved,

A letter was received from the Aunditor, Mr ). W. Shanahan, dated
July 28, recommending certain changes in pracedure which will make the
financial position clearer,

ROYAL CHARTER

Resolved (Manawatu/Wellington}: That the Hon. Gun. Secretary ask
the Internal Alfairs Department if they would support an application by
the N.Z.I.C. for a Royal Charter,

Note: It appears that with Internul Affairs Department support the
cost would be about £200,

CONFERENCE, 1961
A letter was received from Manawatu Branch stating that Massey
College accommodation would not be available for the 1961 Conference.

Resolved (Wellington/Vice President): That the Auckland Branch be
asked to organize the 1961 Conference.

INSTITUTE PRIZES:
Resolved (Vice President/Auckland): That the 1960 1.C.I. Prize be
awarded to Prof. H. Bloom.

Resolved (Manawatu/Wellington): That the 1960 Chemical Essay
Prize be awarded to Dr ], C. Dacre.

Resolved (President/Vice President): That the 1960 Morcom Green,
Edwards Prize be awarded to Dr H. F. Rothbaum.

Resolved {Waikato/Hon, Gen. Scc): That the Editor be asked to re-

draft the Regulations for the Chemical Essay prize so as to clarifv the
position of Journal articles as entrants for the Prize.

TRUST FUND
It was pointed out that, through an oversight, the sum of £300 which
was to have been invested in 1959 was not invested.

Resolved {President/Wellinglon}: That the Registrar consult the
Trustees asking for their advice on the investment of £500.
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EDUCATIONAL FUND

A letter was received from Mr A. W. Mackney pointing out that in-
dustry should not be asked for contributions while the subscriptions were
kept low., He drew attention to the recent 50% increase in R.A.C.I. sub-
scriptions, Tt was agreed by Council that there should be nn increase in
subseriplions while Trust Funds are accumulating.  Canterbury was of the
opinion that the Institute should in addition continue to keen un vrersure
on industry to contribute.

Resolved (Wellington/Hon. Gen. See): That Mr Mackney he thanked
for his letter.

OVERSEAS VISITORS

Besolved: That the Overseas Visitors Committee he asked to advise
on apportioning the total cost between D.SLR,, the universities and the
NZILC.

RULES
Resolved: That the preseat svstem of naming twe referees on the
application form he continued, and that Rule 5 he chunged accordingly.
Rule 8.2.3: It appears that Associateship in the Chemical Institute
of Canada is eguivalent to the N.Z.1.C. Local Memhership, This paint will
be clarified by the Hon. Gen. Sec.

9TH SCIENCE CONGRESS

A report was reccived from Messrs 1. R, Beck and H. Penhale on
hehalf af the Wellington Branch.

Resolved : That the report be received aund the Wellington Commitiee
e thanked for its efforts.

Resolved: That the report be distributed to Branches for comment
on the desivability of future participation in Congresses, these comments
to be presented to the General Meeting during Conference 1961,

R.I.C. MONOGRAPLHS
The RI.C. has granted a discount of 1/6th of the cost of the Mono-

graphs, and has also paid postage.

ADDRESSOGRAPH PLATES

Resolved : Thut the hire charge for the N.Z.1.C. addressograph plates
he £12, Council to approve the nature of the material to be advertised in
each case. The above sum includes cost of stationery and other costs of
Editorial Services Ltd.

JOINT CONFERENCES WITH N.Z. SECTION OF RIC,

Immediately prior to the Council meeting the President, Wellington
delegate, Vice President and Acting Hon. Gen. Secretary met the RIC,
representatives Dr Moir and Messrs Law and Wood.  The mecting was
called to discuss principally the resolution of Council in November, 1958,
that the August Conferences would be run solely by the NZI.C, RIC.
members who were not members of the NZIC. to be invited to take
part,  ‘This decision was conveyed to the N.Z. Section of the RIC. in a
letter from the Hon. Gen. Secretary dated February 16, 1959, in which it
stated that time would be allotted if possible for R.I.C. General Meetings.
Mr Hullett explained that Council’s intention is te provide time for the
meeting, that the N.Z.I.C. would continue to co-operate in selecting the
winners of the Easterfield Medal, that the President of the R.I.C. would be
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invited to present the Medal at Conference, und that the recipient would
be given time to present his address. The above matters were later reported
to Council.

Resolved: That Branches be advised that it is Council's policy to
provide time at Conferences for the RI.C. General Meeting, and that this
is to take place before the NZ.I1.C. General Meeting whenever possible,

Resolved: Fhat it is the policy of Council to invite the President of
the N.Z. Section of the RI.C. to present the Easterfield Medul, and to
invite the recipient to deliver his lecture at Conference,

FESTIVAL OF WELLINGTON, 1961

A letter from the Festival Committee asking for an exhibit or 2
lecture was handed to the Wellington Branch for action.
ELECTION OF OFFICERS

There being only one nomination for each position, no elections were
necessary,

Resolved {Canterbury/Wellington): That Prof. H. N. Parton be’
clected President.

Resolved (Otago/Wellingtonr): That Dr F. B, Shorland he elected
Vice President.

Resolved (Wellington/Auckland): That Dr W. E. Hasvey be elected
Honorary General Secretary and that A. P. Oliver be appainted Acting
Honaorary General Secretary until Dr Harvey’s return from overseas.

TIMBER FRESERVATION
Six specifications for timber treatiment methods were received from the
Chairman of the Timber Preservation Authority.

A. P. Oviver, Acting Hon, Gen. Secretary.

MONCGRAPHS FOR TEACHERS

MONOGRAPHS FOR TEACHERS. Published by the Roval Institute of
Chemistry.  Copies of the three Menographs reviewed here are available
from the Registrar, NZ.LC,

Principles of Electrolysis, by C. W, Davies, Professor of Chemistry,
University College of Wales. 30 pages. 3s.6d.

Principles of Oxidation and Reduction, by A. G. Sharpe, Lecturer in
Chemistry, Cambridge. 30 pages. 3s. Gd.

Principles of the Extraction. of Metals, by D. J. G. Ives, Reader in
Chemistry, University of London, 57 pages. 6s.

These monographs are designed to provide authoritative accounts
and up-to-date information for those who teach chemistry at the G.CE.
Advanced Level and above. As the treatment is academic and presumes a
sound basic knowledge, particularly of physical chemistry, they would not
be suitable as class sets for the use of pupils in our upper sixth forms.
However, teachers who are preparing pupils {or our scholarship examina-
tions should find them most useful in bringing their own knowledge up
to date and in ensuring that these topics are presented in such a way that
pupils going on to more advanced studies will not have to unlearn what
has been taught at a more elementary stage.

Although they are designed specifically for teachers, no attempt has
been made to suggest teaching techniques or methods of presentation, and
it is in these fields that teachers frequently need help. $TL
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B.D.H

Laboratory

Chemicals

in education, research and production

In inumerable laboratory applications B.D.H. reagents
play a 'vital part in healing, teaching, research and every
preductive activity from agriculture to atomic energy.
Analytical reagents manufactured by B.D.H. to the published
*AnalaR’ specifications have an’ international reputation
as materials for use in analytical work of the most responsible
character; and over a thousand other B.D.H. laboratory products
are labelled with specifications of minimum purity.
Recent B.D.H. bookiets, issued free, include
Titeation in Non-Aqueous Solvents, Biological Stains and
Staining Methods, ‘Union Carbide' Molecular Sieves,
lon Exchange_Resins, Sugar Phosphaies and Related Substances.
We shall be happy to send you copies,

THE BRITISH DRUG HOUSES LTD.

BOH LABORATORY CHEMICALS DIVISION - POOLE - DORSET
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LIFE'S GETTING SIMPLER EVERY DAY . . .

Every discovery makes life simpler for somebody. Steam-power stream-
lined industrial processes and made communications easier. The harness-
ing of electricity to man’s needs brought obvious and untold benefits.  It's
always so with discovery. LC.L’s discovery of polvthene—marketed by
1.CI. as ‘Alkathene™—makes life easier for electrical engineers because
‘Alkathene’ is a first-class insulator; it makes life easier for houscwives all
over the world by providing them with light, strong kitchenware; and,
through its part in the development of radar, it has helped to bring increased
safety to airways and sealanes. Farmers the world over are finding life
simpler because of hormone-based weedkillers—which owe much of their
development to LCI.  Life is easier, too, for textile dyers and printers,
thanks to 1.C.I's most recent dyestidfs discovery—HRbre-reactive ‘Procion’
dves that become an integral part of the [abrics on which they are used.
And, in the world of medicine, 1.C.I's ‘Fluothane’, a new and safe
anaesthetic, benefits both surgeon and patient, while a newly discovered
deug brings hope to sufferers from leprosy.  Discovery—and development
—are LCI’s business. ILC.I, in spending £15000,000 a vear on the
search for and the development of new materials, is helping to ensure that
life goes on getting simpler and simpler.

You benefit from [C.I. Research

Imperial Chemical Industries (N.Z.) Ltd.

I’]E/:’I/Il(l
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A well aimed blow by Pyrex

A machine called the Turret Chain

made these: it

automatically makes blownware such as flasks, boakers
and other types of laboratory ware, to a very high
standard of uniformity. It's the only machine of its kind
in Europe. Just an example of how PYREX, the first and
most important source of borosilicate glassware in  this
country, use the latest and best processes available.
PYREX are always improving their production metheds to
attain even higher stondards of quality. This is one good
reason {among many) why everyone who is looking for
quality glassware, looks for PYREX.

Pyrex beakers and

S B

e - 3

Repgd. Trade Mark

Laboratory

Y

flasks

are made in all
practical sizes and
shapes for students,
routine or research
work,

Extremely low
expansion
coeflicient
virtually eliminates
breakage from
thermal shock
allows morae robust
construction giving
greatly increased
mechanical
strength

High stability
against attack frem
water and all acids
{except hydroflucric
and glacial
phosphoric)

Therefore durable,
accurate,
economical,
dependable,

most used,

and scientific

glass

N.Z, Agents: Messrs, F, O, & H. S5, HART,
20 Victoria Strezt, Wellington, €1
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MAKERS OF FINE FURNACES

Qallenham}p INTRODUGE A NEW RANGE OF 35 MODELS

With over 40 years’ experience in design and con-
struction, we have now completely restyled our general
purpose fumaces and added several new types to the
range. Operating temnperatures have been increased and
new models introduced for use up to 1.500° C. Larger
sizes are now available and Furnaces have, in general,
greater useful working spaces due to improved design.
High performance, coupled with very robust construction
and relinbility make the furnaces equally suitable for
laboratery and industrial applica-
tions. We also supply special
purpose furnaces for coul and coke
testing, differential thermal analy-
sis of minerals, and sulphur and
halogen  determinations by the
Carius method.

® SELF-CONTAINED FURNACES
with all controls and accessories
necessary for efficient operation
built into non-corroding ashestolite
cases,

® AUTOMATIC CONTROL
on many furnaces and available as
an alternative to manual control on
all others. Safety devices protect
furnace when left unattended 24
hours a day.

® AUTOMATIC TRANSFORMERS
fitted to all high temperature
- furnaces.

qa"e“kaml’ SUPPLY THE WORLD'S LABORATORIES

A, GALLENKAMP & CO. LTD,,
Technical House, Sun Street, Londen, E.C.2. Telephone: BlShopsgate 0651,
APPOINTED AGENTS FOR NEW ZEALAND
GEQ. W. WILTON & CO. LTD.,
53 Shortland S+, Auckland, C.I. 156 Willis Street, Wellington,
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Polassium
fodide

Interesting
Facets

eof chemical manuiaciure include the oceurrence, trom time

to time, of unusual erystal “build-ups”. This photegraph
was taken in one of the many May & Baker lahoratories
producing chemicals for use thraoughout the world,

There are now more than 650 M&3 brand laboratory
chemicals available to cover the everyday requirements of

academic, industrial, and research laboratories.
Dettlled informaltion 1s avallebie on reques!

M&B brand Laboratory Chemicals and Reagents
Manufactured by

MAY & BAKER LTD .

Distritutors
\AY & BAKER (NEW ZEALAND) LTD - .4 DOX 1385 - WELLINGTON TEL: 56-684




GEO. W. WILTON

& CO. LTD.

63 SHORTLAND STREET
AUCKLAND

156 WimLis Sracer
WELLINGTON

Established 1905

Representing the leading suppliers of Scientific
apparatus, Glassware and laboratory chemicals,
including;—

COOKE, TROUGHTON & SIMMS Microscopes,
Surveying Instruments

DIFCO Culture Media

EDWARDS High Vacuum Equiprment
ELECTROTHERMAL Heating Appliances
ELGASTAT Water Deionisers

ENDECOTTS Test Sieves and Sieve Shakers
GALLENKAMP QOvens, Incubators Etc.
INTERNATIONAL Centrifuges

JOHNSON MATTHEY, Platinum Apparatus
L. LIGHT & CO. Organic Chemicals

PYREX Glassware

SCHMIDT Concrete Test Hammers
UNICAM Absorptiometers — Spectrophotometers
WHATMAN Filter Papers

*
LARGE STOCKS AVAILABLE . ..
PROMPT AND ECONOMICAL INDENT SERVICE.




Most of us. in our formative years had decided
views that this gentleman aever really deserved laurel feaves.
. However, he reached some very sound conclustans,
We have a few theories also,about
the installation and equipping of laboratories.

If this is one of your problems, we may be able to help -

In gexting that quarc into 2 pint pot

GRIFFIN & GEORGE

The Laboratory Furnishers

Griffin & George {Sales) Limited, Ealiag Road, Alperton, Wemblay, Middlesax. (PER 134d)
A member of the Griffin and George group of Companies,

Apparatus available from New Zealand laboratory suppliers.

He’s out
to prove
something

sZ‘/’J’.’,\,

Griffin

Reglstered at the Q.P.O. a3 a magazine.

A, K, WILSON LTD.



