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Reagents
MERCK

Your cleaning problem — our solution

EXTRAN"

A comprehensive range for manual and
machine cleaning in laboratory and clinic.

Please ask for our special leaflet.

Merck Agents for New Zealand: BDH Chemicals New Zealand Ltd., P. O. Box 1246, Palmerston North
The following companies are the New Zealand distributors for Merck Laboratory Prod ]
Selby-Wilton Scientific Ltd., P. 0. Box 9071 — Auckland - Selby-Wilton Scientific Ltd., P. O, Box 30556 — Lower Hutt
Townson + Mercer Ltd., P.O. Box 9577 — Auckland - Labsupply Pierce (NZ) Ltd., P.O. Box 64049 — Auckland

430 ENZ E. Merck, Darmstadt, F. R. Germany



TOMORROW'S
TECHNOLOGY
TODAY]

The new power supply for isoelectric focusing and electrophoresis

® \olt power supply —
High resolution, high
speed isoelectric
focusing

ELECTROPHORESIS CONSTANT POWER SUPPLY ECPS 3000150 e Constant power,

voltage or current —

Automatic control of
electrophoretic
separations

® Clear, simple
controls —
Easy operation

VOLTHOUR INTEGRATOR VH-1

SLOW FAST
VOLTHOURS X10 ALARM SET  SET

e \/olthour integrator E_—_l

T

accessory _ e Pharmacia
Accurate definition of
experiment conditions :

A WATSON VICTOR LIMITED

A member of the Nicholas International Group P.O. Box 1180, Wellington
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Ghiiomatography

look at the chromatography capability

you are missing!

Gas Chromatography

YOUR CHOICE OF FOUR
GAS CHROMATOGRAPHS

Model 560 Digital, 2 or 3 detectors.
Model 550 General Purpose, 3 or 4 detectors.
Model 222 U Tube Oven, 2 or 4 detectors.

Liquid Chromatography

'YOUR CHOICE OF MODULAR
OR INTEGRATED SYSTEMS

Model 951 Pump, High Performance, to 700 bar.

Model 955 Pump, General Purpose, economical
to 420 bar.

Model 980A Solvent Programmer, Low Pressure,
Model 150G Trace Gas Analyser, Binary pre-pump mixing.

for permanent gases. ) .
Model 985 Micro-processor Solvent Delivery
System, Binary or Ternary.
YOUR CHOICE OF EIGHT DETECTORS

Single and Dual Flame lonization (FID) YOUR CHOICE OF FOUR DETECTORS

Thermal Conductivity (TCD)

Linear Electron Capture (ECD) Model 910 Differential Retractive Index
Flame Photometric (FPD) Model 960 Fixed Wavelength UV Absorbance
Electrolytic Conductivity (HECD) Model 965 Photoconductivity
Nitrogen/Phosphorous (N-P) Model 970A Variable Wavelength Absorbance
Photoionization (PID) with Automatic Scan
Ultrasonic (U-90)

RHEODYNE

THE LC CONNECTION COMPANY

Why not purchase your Rheodyne HPLC accessories at sensible prices from NZ's main supplier?
A number of items are available from stock including a comprehensive range of fittings and spare parts.
Contact us for details about:

Model 5031 Teflon Rotary Valve
Model 7000 Columin Switching Valve
Model 7010 Sample Injector

Model 7037 Pressure Relief Valve
Model 7125 Syringe Sample Injector
Model 7302 Column Inlet Filter

SOLD AND FULLY SUPPORTED BY

ADVANCED ELECTRONICS
LIMITED

P.O. BOX 32-076 DEVONPORT, AUCKLAND.
PHONE (9) 451-305

For full details on Tracor and Rheodyne
equipment reply to:
Freepost 55, (no postage required)
Advanced Electronics Ltd,
P.O. Box 32-076,
Devonport, Auckland 9.
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Closing date for NZIC Golden Jubllee Conference registrations
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[ Guest Editorial ]

New Zealand Futures

According to that distinguished physicist P.S. Blackett “a long
term vision is the best guide out of any confused situation”. In
1961 when he sald that, futures studies had not been thought of,
but the quotation could well have been a justification for the
Commission for the Future. Another comes from the historian
J.S. Roberts, who has recently said that “thers is ho need to
conclude that [technology] will not still provide mankind with the
tool-kit he needs to survive ...", but there are two dangers: (1)
acceleration of change may outpace the capacity of the human
race to produce answers to its problems, and (2) the international
power structure may become so unstable as to be a major threat
to humanity. CFF's role is to try to prepare New Zealand society
to meet such eventualities. It does this in two ways, by

‘professional and dispassionate research, and by public

education and participation. These are characteristics of a

professional chemist, who is trained to identify problems,

understand them and then communicate his/her findings. Indeed
the work has been done using & similar technigue to chemical
research:

(a) The field was reviewed and the problem areas identified, as
with the literature review of a thesis. This was published as
“New Zealand in the Future World" in 1980.

(b} The relationship between the problems and the known facts
was explored, equivalent to the exploratory work of a thesis.
There have been five parts to this —

(i} The contexts, in which the alternative futures for New
Zealand based on distinctly different value judgements for
society are explored. These were released briefly in late
1980. As a result of the public response they have been
modified, and quantified. They will be publicly issued in
final form in July.

(i) The modelling work, notably by Prof. 8. Philpott, which
helped identify the essential choices available to us. This
work continues. )

{iif} The policy research groups, studies in depth of areas of
major importance. ‘Communications’ is nearly finished;
‘Disasters’ is midsteam; and 'Work' is just starting.

(iv) The Decision Analysis Group, in which present-day
deciston makers and interested groups give us their views
of the future. NZIC is a member of this group.

{v) Public oplnion, including two polis, and several
workshops, quizzes and many letters. CFF considers this
activity to be vital, for anything not acceptable to the public
must be a non-starter.

(c} Then we draw all this, the first stage of our work, togetherina
statement of conclusions, equivalent to the discussion
section of a thesis. Work on this is well advanced. It will be
made public early in 1982, Like any. concluding section it will
be emphatic and clear cut and will propose new urgent work
which needs to be done.

Associated with this programme has been public education.
This has included all the mass media, together with widespread
seminars, lectures, workshops etc. in most centres from Kaitaia
to Bluff.

And what hds so far been achieved? | believe we can claim to
have influenced the following significantly.

¢ The nuclear power debate in which the Royal Commission

on Nuclear Power Generation asked us for a submission :

on matters of principle. Their flndlngs were very close to
our own conclusions.
The formation of the Committes on Genetic Engineering.
The microprocessor debate which we started.
The debate on the use of alcghol fusls for transport.
The recognition that the rising price of oil is likely to cause
severe balance of payments problems and would force us to
change our lifestyles unless we become energy self-
sufficient. ‘

* A recognition that New Zealanders regard economic growth
and social harmony as two sides of the coin of equal
importance.

» Transformation of the gloom and doom of the late 1970's to
one of cautious optimism as the public realise that wehave a
lot going for us.

These are some of the things which have been achieved, or
become clear over the last four years. Others will emerge as the
findings of our summary paper on ‘New Zealand Futures' crisp
up. Some are already evident. For instance, here are just two:

e If we do nothing to ensure that adequate numbers of
chemical and electronic engineers are available in the next
10 years, our exploitation of the wood bonanza in the 1990's
and of microelectronics, will be in jeopardy. -

« Either we take steps to educate for parenthood (in the
schools or elsewhere) or we will continue to have viclencein
our society.

These then, are the sort of contributions you can expect from
CFF. To do this kind of work, skills in research and education are
needed, but above all the findings must be presented without fear
or favour, and equally impoitant, without any attempt to say what
ought to be done, or to be involved in pressure group politics. |
think my professional training as a chemist has helped to sustain
that position and to present the work with integrity. | hope and
expect that my fellow chemists will support this activity and |
invite all to contribute to it as you consider appropriate. Please
write or telephons, or set up a study group or workshop in your
region, with which CFF will assist,

LI B

James F. Duncan
Chairman
Commission for the Future

- James Duncan is Professor of Inorganic and Theoretical
Chemistry at Victoria University of Wellington.

MEMBERSHIP OF THE NEW ZEALAND INSTITUTE

Membership of the Institute enables you to attend meetings of the
Branches, receive the Jounal, newsletters, salary surveys, atiend the
Annual Conference and to keep in touch generally with the activities
of Chemists In New Zealand.

Several grades of membership are available to lll employed In the
field of Chemistry.

For further details write to:

The Registrar, NZ1LC P.0. Box 1926, CHRISTCHURCH:

OF CHEMISTRY

Cheomistry In New Zealand
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MILLIPORE

from MILLIPORE

Higher purity water at a lower price -
by reverse osmosis |

Stricter quality requirements and risin?
energy and labour costs make it more dif-
ficult to produce high purity water. Distillation
and deionization, the classical techniques
for water purification, now pose some dis-
tinct disadvantages. While distillation effec-
tively removes all ¢classes of contaminants,
systems consume large amounts of energy,
have high capital costs, and must be
meliculously maintained to keep water qual-
ity consistent. Deionization demands less
energy and maintenance but removes only
one class of impurities, dissolved inorganics.
Furthermore, a deionization system itself
aften will contribute contaminants, as bac-
teria can grow in DI beds and DI resins can
release organics.

Reverse osmosis is an effective and econom-
ical alternative to distillation and deioniza-
tion. It is a simple separation technology for
producing water of more consistent quality
than either distillation or deionization, at a ;
fraction of the cost of distillation and a cost 1
competitive with deionization. b

Our Miti-RO 125 and 250 (Iph} systems purify
3000 and 6000 litres of water per day by reverse
osmosis. They'll provide laboratory grade
water for.central building distribution, boiler
feedwater, or pharmaceutical production.
Features include automatic operation, solid
state controls, built-in conductivity monitor-
ing and a water saver. Fittings are all stainless
steel.

For lower capital and operating costs and
consistent water quality, consider one of our
Milli-RO Systems in place of that central still
installation. Immediate delivery and service
available.

e e A A

We also have reverse osmosis water purifica-
tion units to produce 4, 20 or 60 litres of water
per hour — conveniently designed for "on the Lk
wall" installation in the laboratory, ‘¢
Whatever your water needs may be, your local v
Smith Biolab representative can custom-taitor ~— s — }

a system to meet them. Your representative is

available on request for a free consultation,

complete water analysis (required before or-

dering), and quotation on systems for lease or

purchase. A full system consists of properly

sized Milli-RO and prefiltration systems plus,

depending on feed water quality, any addi- K3

tionai pre-treatment systems. Experienced @O SCIENTIFIC DIVISION
engineers can perform system instailation, N 0. Bor T6007
provide operational training and preventative e Aucklang 9, New Zealand.
maintenance according to your requirements. ks @ muckland  Ph 483.035
Contact your local Smith Biolab representa- 'B Wellington  Ph. 663.453
tive for all Millipere filtratian requirements. Christchurch _ Ph.63-661

WITH RESIDENT REP.RESENTATIVES IN HAMILTON, PALMERSTON NORTH CHRISTCHURCH AND DUNEDIN.
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What's

Happening

“Chemistry in Canada” paints a gloomy
picture of ageing faculties in the
chemistry departments of Canadian
Universities, the average age having risen
from 42in 1970,45in 1975t0 48 in 1879-80.
This coincides with an increase of people
with full professorial status from 30% in
1970 to 55% today. At the same time
student populations are declining.

* hx

Sir Frederick Dalnton, FRS, has
associated himself with the new Social
Democratic party in Britain. Another facet
of British politics is that despite the fact
that Mrs Thatcher trained as a chemist,
there is no spokesman for science in her
cabinst.

L

The DSIR has set up a steering commit-
tee under Dr Ray Balley FNZIC, Applied
Biochemistry Division, to initiate studies
on the composition of NZ foods. Dr Balley
would welcome comments from people or
organisations interested. Address: Private
Bag, Palmerston North.

* & &

The Qil and Colour Chemists’ Associa-
tion is holding its annual convention at the
Rotorua International Hotel from July 30 -
August 2. The theme is “Overview
Concerning Cladding Alternatives”,
which also has the acronym OCCA.
Enquiries to Box 5192 Auckland.

LB B

Council is expected to approve at its
meeting on August 23 a new grade of
Student membership. All enquirtes to the
Registrar, Box 1826, Christchurch.

LA

From “Nature” for 1831, the year of the
founding of the NZIC, we culled the
following items:—

The Hawkes Bay earthquake was
recorded at the Kew QObservatory over a
period of 4 hours; Emest Rutherford
(erstwhile temporary master at Christ-
church Boys' High School) was created a
Baron; 300th anniversary of the death of
Henry Briggs who calculated logs of the
first 30 000 numbers to 14 decimal places;
in its Golden Jubiles year the Society of
Chemical Industry was concerned with
energy and the hydrogenation of
petroleumn; Massey Agricultural College
opened; Elsdon Best died; centenary of
the start of the voyage of the “Beagle”; use
of woad officially discontinued.

* % W

Any old Conference photos? Miss J.
Watson of Nelson has sent us some and
they will be shown at Conference.

Chemisiry in New Zesland

This year Du Pont bacame the first US
chemical company to have an R & D
budget of more than $500 million.

* ko

The 2nd International Conference on
Chitin and Chitosan will be held at
Sappore, Japan, July 12-14, 1982,
Enquiries to Prof. Femler, Victoria
University of Wellington. The 9th Inter-
national Conference on Atomic Spectro-
scopy will be held September 4-8, 1981.
Enquiries to the Japan Society for
Analytical Chemistry, Gotanda; Sanhaitsu
26-2 Nishigotanda 1-chome, Shinigawa-
ku, Tokyo 141,

* W

We were privileged to attend the official
opening of Dr Jim Sprott's new laboratory
building in Carlton Gore Road, Auckand,
by Mr Doug Anteny, Deputy Prime
Minister of Australia, on May 13. We found
that Mr Antony is, like ourselves,
interestod In the growing of oilseeds, but
after unsatisfactory results with soybeans,
he has turnad to cotton,

* ok ok

CHEM NZ, the interesting little publica-
tion put out by the Chemical Education
Division of the NZIC asks its readers,
“What is the brown substance formed on
the skin after contact with silver nitrate?
How is It removed?” So far we haven't got
the answers.

* & ¥

Australia will have lead-free petrol by
1985, and all vehicles sold after January 1,
1986, will have to be designed to run on
this fuel. A test car running on it and fitted
with a catalytic exhaust converter used
13% less petrol than an identical vehicle
running &n leaded petroi.

* % K

Sir Charles Wheatstone, who gave his

name to the Wheatstone bridge, also
invented and patented the concertina.

* W W

The Chemistry Section of the Canter-
bury Science Teachers’' Assn. had a
session on the use of computers in the
teaching of chemisiry on April 23, with
Prof. B, Penfold in the chair.

* W W

The report “Atomic Weights of the
Elements 1979” has now been published
in Pure and Appiied Chemistry 52 2349-
2384 (1980). The changes in the atomic
weight and/or uncertainty for 12 elements
are detailed. The report includes a new
definition of atomic weight, a complete
review of the natural isotopic compaosition
of the elements and a review of stable
isotopic abundances of elements from
nonterrestrial sources.

* k&

NZ Forest Products Ltd and Tasman
Pulp & Paper Co Ltd will form a joint

venture company to establish and operate
a plant to fractlonate crude tall oil and
crude sulphate turpentine and manufac-
ture pine oil. Costing about $12 million,
the plant sited at Mt Maunganui is
expected to earn over $9 million annually
in domestic and export sales.

Food For 'i'houghl

“You are not stretching your
(secondary)} students sufficiently, either
in breadth or depth!” This, and other
gearching statements were made by
Gordon Livingstone when he and Jim
Gardiner addressed the Canterbury
Branch in May. Jim (who is from New
Jersey, and on exchange with Allan Woolt
of Christchurch Boys’ High) and Gordon
{who is from Norwich City College, and on
exchange with Selwyn Maister at Christ-
church Polytechnic) spoke on “Chemical
Education in the US, UK and NZ". From
Jim one heard of the pressure imposed by
senior high students on their teachers as
students seek optimum grades to secure
placement in prestigious universities.
Gordon presented the view that energy is
the key concept in chemistry and should
be the theme running through our
teaching. He also said "Chemistry
{education) is nothing if it can not be
applled”’ — food for thought.

FOR SALE
METTLER E2000 BALANCE
As new condition
$800
Ph. 519-140 or write
Box 34-022 Christchurch

Box 34-022
CHRISTCHURCH

FOR SALE

One Waters High Pressure
Liquid Chromatography
apparatus equipped with

- Model 440 Absorbance

Detector Dual Wave-

length

- Data Module

- Universal Injection Unit

UsK

- Model 6000A Solvent

delivery sysiem

- Radial Compression

Module RCN 100

Pius numerous other
accessorles for use in con-
Junction with the above.

Please contact Mr G.
Russell at Auckand 569-049
or write to:

CHEM INDUSTRIES
(N.Z)LTD
P.O. Box 51 095
PAKURANGA
AUCKLAND
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People

Mr R.W. Cawley, FNZIC, has won the
NZ Institute of Food Science &
Technology J.C. Andrews Award for
eminence in food technology. Bob is
currently Director of the Wheat Research
Institute, Christchurch.

Mr Hec. Orchiston, who will be well-
known to older members of the NZIC as an
agricultural chemist has been awarded
the D.Sc. by Lincoin College in what was
described as a “most prestigious award
for his studies In the application of
chemistry and mathematics to soil
moisture and nutrition”.

Mr John Beck, FNZIC, a past Chairman
ot the Wellington Branch, who was
appointed General Manager of Lion
Breweries in 1978, has been appointed a
Director.

Dr David Rands, FNZIC, Operations
Director of Taubmans International (NZ)
Ltd, has been transferred to the Sydney
office of the company. Taubmans are now
disputing second place among surface
coating manufacturers in NZ and js an
example of ‘a successful company run by
chemists.

Visltors to the Chemistry Department of
the University of Auckland this year
include Prof. R.LH. Clark, University
College, London, Prof. E.8. Hansen,
Acadia University, Nova Scotia, Dr J.J.P.
Stewart, University of Strathclyde,
Glasgow; Prof. D.L.H. Wllllams, Durham,
Dr M. Zvagulls, McMaster University,
Ontario and Mr P. Raut, Dijon, France.

Mr J.L. Wakeman of A.C. Hatrick Ltd, is
now with Chemby Chemicals, Takapuna;
Dr D.M. Collins is now with the Wallace-
ville Animal Health lab; Mr R.U. Roy,
Regional Supt. of Education Christchurch
has retired; Dr C.H. Sissons has moved
from Ruakura to the University of Waikato;
Miss A.M. Thomson from Tamatea High
School, Hawkes Bay t0 Tauranga Girls';

Dr Gall Irwin has been promoted to Senior’

Tutor at the Wellington Polytechnic; Miss

N 2
A P S|
Beck Rands

A. Stanley-Hunt has been appointed
Chemist with Unilever, Petone, and Mrs
LM. Ball is now with the Chemistry
Division at Gracefleld; Mr H. Green has
resigned from the Auckand Industrial
Development Divn; Mr John Pamnelt has
gone from Warburton Franki, Auckland, to
Philips, Wellington; Dr R.F. Gerlach has
left the University of Michigan at Ann
Arbor and joined Exxon Research Labora-
tories, Linden, N.J.

Mr Dennls Nelson, a PhD student at
Victoria University has followed in the
footsteps of Dr John Featherstone in
winning the Edward Hatton Award of the
fnternational Association for Dental
Research, which was presented at its
recent annual meeting in Chicago. After
he has completed his Doctorate, Mr
Nelson will join the Wellington Dental
Research unit with an MRC post-doctoral
research fellowship.

Mr Roger Perkins has been named
managing director, BJN Holdings {NZ}
Ltd, manufacturers of British Paints,
Berger Paints and the Selleys range of
products.

Mr Zosim Demchenko, Chief Chemist at
Griffin & Sons Ltd, the biscuit and confec-
tionery manufacturers, retired recently.
Zosim arrived in NZ in October 1950 as
one of a contingent of displaced persons
from Europe. He soon joined Lever
Brothers NZ Ltd {now Unilever NZ Ltd) as
a bench chemist and spent 11 years there,
becoming laboratory superintandent in
the "process, before joining Griffins in
1862. Zosim was one of the first members
of the NZ Institute of Food Science and
Technology. He, along with his wife, Zina,
is a life member of the NZIC.

Dr Milton T.W. Hearn of the Otago
University Medical School Autoimmunity
Research Unit has been invited to speak at
the plenary session ofthe 5th International
Symposium on Chromatography at
Avignon later this year. He has also been
invited to act as chairman at the firstinter-
national symposium on HPLC of Proteins
and Peptides in Maryland next November,
A further honour has been his appoint-
ment as aditor-in-chief of a review journal
which has an international board of
eminent protein chemists and
biochemists,

Southampton University continues to
host NZ chemists as visiting research
workers. Drs Mark Daroux (eleciro-
chemistry), Stuart Heron (high
temperature liquids} and Graham Wright
(electrochemistry) are currently pursuing
research projects, and.-recent visiting
lecturers have included Prol. Digby
Macdonald (Director, Fontana Corrosion
Centre, Ohio State University) and Dr
David Wllllams (Materials Development
Division, Harwell).

The Chemistry Department has grown
rapidly to become one of the leading
science departments in UK, writes Prof.
Wright, who was NZIC President in 1978.
It has an annual intake of 85 under-
graduates, selected from about 500
applicants, for a 3-year B.Sc. honours
degree. In addition there are two specialist
M.Sc. courses, and 96 post-graduates
working on their Ph.D. projects. There are
47 academic staff, about 50 technicians,
some 53 temporary research fellows, and
about 10 vigitors.

“it is not surprising that conditions are
sometimes cramped,” he comments “but
there is a good deal of novel research in
progress including synthesis, photo-
chemistry, spectroscopy of surfaces,
liquid crystals, electrochemistry and
electron spectroscopy. The two Wolfson
Units on Chemical Entomology and
Electrochemical Science have been
particularly successful in applied fields;
their inventions range from cockroach
traps to trickle-tower electrochemical
reactors for effiuent purification.”

At its April 2 meeting Council resolved
to roview in 5 years the status of the NZ
Diploma of Science. The Diploma was
introduced in 1979 by the Authority of
Advanced Vocational Awards as a post
NZCS qualification. Council noted that
holders of the Diploma as well as NZCS
with the requisite years of professional
expérience can apply for membership of
the Institute under the existing rules.

Council also asked the Membership
Committee to update the 1978
Page 84

commentary on rules of admission in the
light of subsequent policy decisions.
* ok ok ok ok ok

At the 1980 AGM Godirey Husheer
requested Council to investigate financial

“assistance available from Government for

the training of science technicians.

Dr Ellls has explored with the Depart-
ment of Labour the additional apprentice
incentive scheme. While designed to
promote trade training and trade skills this
also applies to a limited range of tech-
nician cadets in building and dentistry but
not to scientific technicians. However, the
Additional Jobs programme may benefit
chemical c¢ompanies who take on
additional staff to expand business and
production. Members interested are
recommended to discuss the conditions
with local offlcers of the Labour
Department.

* ok ok ok ok ok

Mr Hugh Tempteton, Minister in charge
of the Inland Revenue Department has
replied to a request from the Institute that
the limit which can be claimed as a tax
deduction on any one book be raised from

$20 to $50 or more. The Minister states
that the Institute’s letter will be considered
in pre-budget deliberations. He also notes
that the legislation never intended that the
limit of $20 on books, journals and-peri-

odicals should cover the total cost.

% % W ko

Dr lan Shearer, Minister of Science and
Technelogy and Minister of the Environ-
mant referred to an OECD report on
Science and Environmental Policy in NZ
when he spoke to Council. Br Shearer
invited the Institute either directly or
through its Public Affairs, Hazardous
Chemicals and Environmental Commit-
tees to comment to him on this report and
other matters. The Minister said he wished
to raise the public's appreciation of the
scientific work of DSIR, MAF and

industrial and academic staff;
* ok ok ok ok k

We were fortunate to meet Dr Wililam
Harwitz during his visit to NZ just before
Easter. He is present Acting Director,
Science Policy Staff, Bureau of Foods in
the Food and Drug Administration,
Washington, D.C., and is a past Editor of
the well-known and authoritative AQAC

methods. June 1581



Magnetic Circular
Dichroism

T. Briitain, Department of Blochemistry, University of
Auckland, Auckiand, New Zealand.

introduction

It was in 1845 that Michael Faraday discovered the
phenomenon which ferms the basis of magnetic circular
dichroism (mcd); namely when any light absorbing
material is placed in & magnetic field which has a
component parallel to the direction of light propagation, it
becomes optically active. Unlike the phenomenon of
natural circular dichreism, in which the optical activity isa
consequence of the presence of an asymmetric-centre,
mcd derives from the imposition of asymmetry on an
absorbing centre, which may or may not have previously
been chiral. Mcd thus immediately has an advantage over
natural cd in that all light absorbing media are open to
study by this technique. L

In order to understand the mechanism whereby
absorbing centres hecome optically active when placed in
a magnetic field, it is necessary to congider the atectronic
energy levels of the melecule in question. Although a full
understanding of the phenomenon requires a knowledge
of quantum mechanics ' 2an insight can be gained from a
simpler standpoint.
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Fig. 1. The electronic transitions responsible for an mcd A tarm.
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Consider a non-optically-active centre in which, in the
absence of a magnetic field, excitation occurs from one
energy level {a singlet, S) to another (a triplet state, P)
(Fig. 1a}). In this situation there is no preferential
absorption of either left circularly polarised {lcp) or right
circularly polarised light {rep). On the application of a
magnetic field (H) the upper triplet state is split by the field
into three sub-levels as the degeneracy is lifted {Fig. 1b).
In this situation a differential absorption of Icp and rcp
light is observed, which follows well defined quantum
selection rules. As mcd data is normally presented as the
difference in absorption of Icp-rcp light versus
wavelength this situation yields an mcd curve (Fig. 1c),
which has come to be known as an Aterm. Inthe opposite
situation, that is excitation from a ground state triplet to
an excited singlet state the converse argument applies
and is depicted (Fig. 2a, b, c). In this case a C term is
obtained. It should be noted that, in the presence of a
magnetic field, the populations of the split triplet ground
state follow a Boltzman distribution. it follows that the
observed intensity of a C term is characterised by its
axpected temperature dependence. One other case is-
possible, in which the various excited and ground states
may; be mixed in the presence of a magnetic field. This
Chemisiry in New Zealand
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Fig. 2. The elsctronic transitions responsible for an med C term.
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leads to a B term, which is similar in shape to a C term but
shows no temperature dependence in its intensity.
Mcd Measurements

But what of the practical side of mcd? Although the
phenomenon is now nearly 150 years old it was not until
the 1960s that mcd became a promising tool for the
chemist. This wags mainly due to limitations in the
apparatus available to the experimenter. Today, to quote
from a recent biochemical review, ‘Mcd has now been
developed to the point where it should be one of the
several tools at the disposal of all scientists who use
vigible, u.v. and near i.r. spectroscopies to probe the
structure and function of molecules®.’

] i1} fiti) [iv)
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Fig. 3. Schematic diagram of an med spectrophotomor.ar.
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The apparatus which is necessary to obtain a spectrum,
whether it be home madea or commercial, consists of the
following components (Fig. 3).

{iy A light source, which is usually a stabilised

Xenon arc.

(i) A monochromator, usually of the grating type,
used to select the measurement wavelength.

(iii) A polariser which produces linearly polarised light,

(iv) A device to convert the linearly polarised light
alternately to Icp and rcp light. In the past this has
often been an efectro-optic modular (a Pockel's
cell) composed of ammonium dihydrogen
phosphate but, due to the wavelength limitations
this type of device imposes, recent apparatus
ulitise photoelastic modulators. These new
alternatives can be made of a wide range of
materials, appropriate to the wavelength range of
interest. They represent perhaps the most
important recent advance in the measurement of
mcd data, allowing investigations from 135 nm to
11,000 nm to be made.

(v) A magnet which can produce a field parallel to the
light path and also contain the sample. As the
intensity of the mcd effect is proportional to the
applied field, super-conducting magnets, capable
of producing fields in excess of 70,000 Gauss (7
Tesla), have recently become popular. However,
because of the initial cost and liquid hefium
requirements of these magnets many workers
prefer to use electroc magnets. Permanent magnets
have also been used but suffer the disadvantage of

relatively low field strengths.
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(vi) A photomultiplier detector and associated
electronics and recorder.

The combination of ail these components has most
commonly been achieved simply by the addition of a
magnet system to an existing dichrograph.

For the more specialised characterisation of the
tempsrature dependence of C terms a cryostat is also
included in the apparatus. The samples for measurement
are most often crystals or solutions, although thin films
and glasses in glycerol or sucrose have been used for low
temperature measurements.

Uses

Although mcd is of great use to both chemists and
biochemists alike, 1 will restrict the following survey
essentially to the field of biochemistry, as itis in this area
that | have experience. Even so | hope that this survey will
allow the reader to appreciate the wide range of
possibilities and, perhaps, see for himself uses of these
techniques in his own field.

The scattering of light from particles in solution is nota
function of the polarisation of the incident beam. Thus as
mcd is a technique in which the ratio of the intensity of the
transmitted light is measured, rather than the absolute
intensity, mcd measurements are not adversely affected
by turbid solutions. This aspect has been of particular
advantage in the identification and characterisation of
components such as the cytochromes present in
suspensions of mitochondria®.

Due to the high mcd activity and spectral resolution of
the amino acid tryptophan, this form of spectroscopy has
been used as a means of non-destructive determination of
the tryptophan compositions of proteins and recently has
become the method of choice’.

From a purely spectroscopic standpoint, mcd has been
used to great advantage in the resolution of otherwise
unresolved transitions in a number of compounds®. As a
high extinction coefficient in an absorbing species is not
necessarily associated with a high mcd activity, this
technique can be used to detect the presence and
concentration of high mcd activity components in a
mixture dominated by highly absorbing species. Mcd has
also played a role parallel to that of natural cd in
differentiation between structures of differant symmetry?.

But undoubtedly the major recent development in this
tield has been in the study of haem proteins. Using med it
has been possible to characterise the oxidation and spin
state of a wide range of proteins™2, and use of variable
temperature spectroscopy has made possible the
demonstration of electronic site-site interactions in multi-
haem proteins.

The use of mcd, however, has not been solely restricted
to the research area. It has been shown that this form of
spectroscopy can also have value in the clinical area. The
detection of myoglobin in serum, for example, can be a
useful probe for the detection of otherwise undiagnosed
myocardial infarct. The normal level of myoglobin in
serum is 0.1 ug/ml, but this rises to 50 ug/ml
immediately after a heart attack, then returns to normal
after ~ 2 days. The usual means of detection for
myoglobin is by immunoassay or radio-immuncassay,
both of which require highly skilled operatives. If mcd is
employed, as little as 0.02 ug/ml can easily be detected in
1 ml of a serum sample by unskilled operatives in just a
couple of minutes.

But perhaps an even more striking example of the
possible use of mcd in the clinical area is in the
determination of wurinary porphyrins. In hereditary
diseases, such as porphyria, the levels of urinary copro-
and uro-porphyrin are raised. In such cases as heavy
metal poisoning, hepatitis or leukemia only the level of the
copro- isomer is increased. The levels of the two isomers
in urine is therefore a useful diagnostic test. In the pastthe
porphyrins have been determined by a process involving
chromatography of relatively large volumes followed by
Page 88

fluorescence spectroscopy. This method is not optimal,
due to the large volume requirement and photosensitivity
of the perphyrins. Because of the characteristic med band
shape of the two isomers and the large signal amplitudes
relative to the other usual contaminants in urine, med is
capable of determining the concentration of each isomer
at levels of 10 ug/l, even in the presence of an excess of
90% of the other isomer. Apart from the numerical
advantages of this approach it should also be pointed out
that mcd requires only 1 ml of whole urine (a great
advantage for the newly born), no prior preparation and
yields accurate data in only a few minutes®.
Conclusions

| hope that the above survaey, if not covering the entire
range of application of mcd, has at |east given the reader a
‘taste of the flavour' of the topic. As pointed out this form
of spectroscopy has recently made marked strides
forwards, thanks to recent advances in technology and
theoretical interpretation, particularly in the region of
absorption bands.

Although the optical analogue of the Zeeman effect,
mcd can easily be used for the study of liquids and
solutions. It has already been used with effect in the study
of solids, metal complexes, aromatic and heterocyclic
compounds, ketones, amino acids, porphyrins, haems,
nuclectides and iron-sulphur centres. Due to its unique
information content and fields of application 1 am quite
sure that within the near future, with sufficient exposure,
this form of spectroscopy will become known to and used
by all chemists and physical biochemists alike.
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Stress And Strain:
A Century Of Closed
Carbon Chains*

* A summary of the 1980 IC| Lecture dellvered o the
Woellington Branch on September 10, 1580

Brian Halon
Department of Chemistry, Victoria University ot
Waellington

Summary

The early history of small-ring elicyclic chemistry is
surveyed to provide an appropriate background to recent
developments in the area of cycloproparene chemistry.

In the 15 years following the imaginative formulation of
the constitution of benzene by Kekule developments in
organic chemistry were restricted to the “fatty” series and
the "aromatic” series of compounds. The concept of
closed carbon chains (carbocycles) with fewer than six
members was dismissed on the basis of bond angle
deformation from the tetrahedral value. _

Despite advice to the contrary, W.H. Parkin Jr. began
in Munich in 1882 a series of experiments deliberately
aimed at the construction of closed carbon chains with 3-,
4- and 5-members'. In the following two years papers
were published? delineating the syntheses of the cyclo-
butane and cyclopropane diesters shown in Scheme 1
and their mono-carboxylic acid derivatives by what we
now regard as a ‘classical’ malonic ester synthesis. This
and the subsequent work of Perkin attracted considerable
attention and provides the foundation of alicyclic
chemistry.

Although Perkin's work was the first to gain the
attention of the scientific community at large, his
preparation of the 3- and 4-membered ring systems
depicted in Scheme 1 were not the first. In 1882 Freund®
reported on the treatment of 1, 3-dibromopropane with
sodium metal (Scheme 2) whereby a gas was obtained
which was later shown to contain cyclopropane
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chemistry in 1963 at Southampton
University and Ph.D. in orgenic
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CHy—Br

K COEL
HZC * CHpfcoget), DRase CO,EL
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CHa—Br
+ . " CO5EL
—_—
CHy~Br E :cozse

{W. H. Perkin Jr 1883-4)
Scheme 1
’CHZ—Br

Hzc\
CHy—Br

-2—'!3—-' + 2NaBr

(Freund, 1882}

[Sodium was replaced by zinc in 1887 - Guatavson]

Scheme 2

contaminated with propane and propene. However, the
earliest* authenticated® claim te a small carbocyclic ring-
system appeared one hundred years ago. The Russian
chemists Markownikoff and Krestownikoff*isolated small
quantities of the cyclobutane-dicarboxylic acid shown in
Scheme 3 while attempting to effect the self-
condensation of ethyl 2-chloropropanoate. As a result of
the studies outlined above von Baeyer put forward his well
known strain theory® and predicted that S-merhbered
rings shouid be very stable — a feature established soon
afterwards.

Et0,C-CH—CH;

2NaOEt
2GH3 CHCICO,EL _— CHz=CH-CD3EL
lNaOH
HOC.
{ Markownikoft & Krestownikofi, 1881} [:L
COH
Scheme 3

While a cyclobutane derivative was the first small ring
compound to be synthesised, the parent hydrocarbon
was not obtained until 1207 and then by way of the more
strained cyclobutene which was prepared by the Hofmann
elimination procedure’. The even more strained cyclo-
propene, with angle deformation from 120° to 60° about
the unsaturated centres, was finaily obtained in 1923,
again by way of the Hofmann procedure®. Even though
these simple cycloalkenes were unknown, derivatives
fused into the benzene ring were proposed as early as
1888. In fact, Perkin® obtained tetralin and indan (the latter
before indens was known) but noted that cyclobuta-
benzene and cyclopropabenzene were yetto be obtained.
As Scheme 4 implies, this family of compounds was not
completed until Vogel'® obtained cyclopropabenzene
quite recently.

co Co

( Perkin, 1833)

R -
R=@r (Finkelalain,‘lgﬂ) (vogel, 1965)

R=H {Cava, 1956)

Scheme 4

in 1930 Mills and Nixon'' proposed that the strain
caused by fusion of a small ring across the ortho-sites of
an aromatic molecule should manifest itself by favouring
one Kekule structure over the other. The argument has
' Page 87



(1a) (1b)

been supported by recent theoretical studies. Since
cyciopropabenzene is the most strained member of the
cycloalkabenzene series (strain energy ~ 285 kJ mol -Y),
evidence for bond fixation, viz. (14) vs (1b), was thought
more likely to be found in this compound and its
derivatives than in its higher homologues. Considerable
attention has been focussed on these molecules in racent
times because of the desire to establish the limits of
stress, strain, and distortion that can be imposed on the
benzenoid framework and to delineate the consequential
influences on bonding, structure and chemical reactivity;
a detailed review of the field has appeared sisewheare,

, Pn Ph x
R X
“ + Y Y
A " Y Y
X X
Ph Ph

l-sz

R'=H or h
R'R' = benzo- fused ¢

Ph
Scheme 5

The early work in these laboratories had, as its goal, the
synthesis of a gem-dihatocyclopropabenzene since
ionization and hydrolysi& should yield the novel cation
and the derived ketone respectively {see Scheme 6
below). The benzene derivatives'® were obtained in
almost quantitative yleld by the pathway shown in
Scheme 5; similar results were obtalned with napthalene
derivatives™. After considerable effort the cyclopropa-
benzenyl cation (Scheme 6) was obtained under
conditions conducive to long life and the spectroscopic
data recorded are fully consistent with the proposed § -
bridged, charged delocalized structure™. Although the
gem-dihalocycloproparenes are stable in the solid state,
the high internal energy is released almost instantane-
ously in protic solvent resulting in the formation of an
aromatic carboxylic acid derivative {Scheme 6)", When
water Is involved, the decomposition proceeds by way of
the derivéd ketone but the molecule has thus far eluded

Ph Ph
Cl
> = cl
Cl
Ph Ph
IROH
Ph C(OR):, Ph al
© R=alkyl
—oky
OR
Ph Ph

o o

Ph CO,R Ph
: H,O @: 0
Ph

Scheme 6

=

Ph
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isolation and characterization®s. The synthetic potential
of the gem-dihalocycloproparenes has been exploited:;
with Grignard reagents the halogen substituents are
replaced to yield other cycloproparene derivatives's 1.
Concomitant with our own studies has been the
development of other viable routes to the parent hydro-
carbons, and the molecules depicted in Scheme 7 are now
known2, The strain energies of cyclopropa-benzene and
-naphthalene are comparable (#285 kJ moi-') but that of
the bis-cyciopropanaphthalene {(Scheme 7) is more than
doubled ( ~+700 kJ mol -') because of added distortion to
the § -framework. Thermochemical studies on the
remaining hydrocarbons have yet to be performed.

<

QI <>
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With the range of derivatives now available it is not
surprising that a number of valuable physicochemical
measurements have been made. Thus characteristic
infrared, ultraviolet and nmr parameters have emerged
which allow for the assignment of structure relatively
easily'2. Unfortunately only a few derivatives have been
found amenable to x-ray analysis {Table). As can be
séen from the data in the Table no evidence for bond loca-
lization is observed. What is found is a shgrtening of bond
b when compared with benzene (1.395 A) and dramatic
angle deformation in the 6-membered ring. Consequently,
we must conclude that the excessive strain in the ring sys-
tem is, in large measure, accommodated by severe distor-
tion in the 8-membered ring and not by bond fixation. This
is supported by the uv and nmr data of the compounds
which Imply typical aromatic character. It is clear that
further studies with even more strained derivatives are

needed and perhaps by the centenary of Perkin's
proposals® ‘cyclohexatriene’ character will have been

established.
C b
(5>
(P

o a b ] d Y ¥ii

‘come
1,333
@ CO,Me *
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Scheme 7

- TABLE: STRUCTURAL PARAMETERS
OF SOME CYCLOPROPARENES *

1,387 1,419 1392 126.5° 109.4°

pht

cl
@(m 135 1405 138 139 126 109
(>
> F
1368 1.337

* Data taken from Ref. 12: bond lengths in : units and angles In

1356 1.423 1411 1261 1115

1.437 114.7

1439 1249

degrees.
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The human pituitary gland is about the size of a peaand
it sits in a bony box immediately under the brain to which
it is physically attached and by which it is largely
controlled by chemical means. The gland consists of two
distinct parts, anterior and posterior, and while both
secrete hormones that are vital for the maintenance of
physiological function, we are primarily concerned with
the anterior pituitary gland, because of its role in a wide
range of processes that include growth, development and
reproduction.

Three of the six anterior pituitary hormones so far
recognised are peptides, the others are glycoproteins.
Failure of secretion of one or more gives rise to serious
clinical disorders of which one of the most dramatic is
seen in the Growth Hormone-deficient child. Without this
peptide, longitudinal growth is stow, the child may suffer
frequent fits and brain damage because of abnormally low
concentrations of blood glucose, and in the absence of
treatment he or she will reach adult life as a "pituitary
dwarf”, with all the- attendant physical, social and
economic disadvantages that such a diagnosis entails.

When Growth Hormone was first isolated from animal’

glands, hopes were high that it could be used therapeuti-
cally, like insulin from animal pancreas, but clinical trials
were unsuccessful. The hormone was found to be almost
species specific and the only effective treatment is
replacement with human Growth Hormone (hGH)".
Mode Of Action, Substrate Specificity And Properties Of
Cellulases

Cellulases are acidic proteins with isoslactric points
between 3 and 6 and molacular weights between 5600 and
85,000. The fungal cellulases have a pH optimum in the
region 4 to 6 and many of these enzymes are stable over
extremes of pH and temperature. The majority of
cellulases are glycoproteins containing up to 40% carbo-
hydrate. The cellulases from thermophiles, with the ability
to operate at temperatures above 50°C, offer the
advantages of an increased rate of reaction and a stable
enzyme system. Further, the high operating temperature
.and the acid pH restrict the growth of contaminating
organisms. The three cellulases and the -glucosidase
purified from Thermoascus aurantiacus have a tempera-
ture optimum of 70°C**,

The mode of action of some cellulases has been
determined by using a series of -1,4 oligosaccharides,?
2 2. The central bonds of thereduced cellulodextrins wers
Chemistry In New Zeatand '

the preferred sites of cleavage and kinetic data indicated
that for these endocellulases the specificity region of the
enzyme. is fivea glucose units in length. The substrate
specificity of celluloses is variable. Purified cellulases
from a number of sources exhibit activity towards xylan
and it is believed that the xylanage activity is an inherent
feature of these enzymes®. One of the endocellulases
and the -glucosidase from T. aurantiacus were capable
of hydrolyzing the mixed -1,3; -1,6 polysaccharides
such as CM-pachyman, yeast glucan and laminarin. This
suggests that for some cellulases the 4- -glucosyi
residue in the glycosyi portion of the linkage hydrolysed
is not an absolute requiremant.

The mechanism of action of cellulases has received
scant attention. Kinsetic studies® and chemical modifica-
tion of the active site® of an endoceilulase from
Aspergilius niger have shown that carboxyl and trypto-
phan residues are essential for activity. In view of the
functional similarity between lysozyme and celulase
{both cleave -1,4-glucosidic bonds) it is tempting to
speculate that both enzymes have a similar mechanism
with a carboxyl group acting as a general acid,
protonating the leaving groups.

Saccharification Of Cellulose

Iin Japan several tonnés of cellulase are produced per
annum and the majority of this is used in digestive tablets.
The greatest interest in cellulases, however, lies with the
_production of glucose from cellulose. Cellulase prepara-
tions from T. ressei have been used to convert newsprint
cellulose to glucose in batch and continuous systems
with greater than 50% conversions and a final giucose
syrup of up to 30%?. When the glucose Is converted
through to ethanol, production costs are in the region of
60¢ per litre, which is higher than the cost of ethanol from
starch substrates such as barley (40-50¢/litre).

The fact remains, however, that cellulose itself is a
cheap and renewable raw material. The high cost of
olucose production results from problems encounteradin
the procassing of the cellulose. These include delignifi-
cation, pulping and the rate of cellulose degradation.

In the early 1960s, several countries (including New
Zealand) instituted schemes for collecting at autopsy, the
very large number of human pituitary glands required for
treatment. In this country, the glands were sent to Prof.
Alfred Wilhelmi in USA, a world leader in the extraction
and purification of pituitary hormones, who in a sustained
act ot generosity returned hormones for therapeutic use
to this country, at no cost. When Prof. Wilhelmi retired, the
Medical Research Council of N2 formed a National
Hormone Committee, to establish a pituitary extraction
laboratory and to be its governing body. It was decided to
site the laboratory in the Department of Biochemistry at
the University of Auckland. The National Hormone
Laboratory (NHL) thus came into being in 1977, with
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establishment and maintenance costs met by the
Department of Health.

Hormone extraction began early in 1978 with the
primary aim of puritying hGH for replacement therapy in
children. Secondary objectives were the purification of
human pituitary gonadotrophins for treatment and other
pituitary hormones for diagnostic and investigational use.
The essential requirements of an extraction process can
be defined as achieving the maximum possible yield of
products for clinical use, since the number of patients that
can be treated is obviously proportional to the product of
the number of glands collected and the extraction yield.
However, quality cannot be compromised in achieving
high yields. The extraction scheme employed in the NHL
{Fig. 1} has been developed from a method used by Dr P.J.
Lowry at St. Bartholomew's Hospital in London for the
purification of hGH. The methods employed are fairly
conventional protein purification techniques, such as
fractional precipitation, gel filtration and ion-exchange
chromatography. Two standards of working are used in
the laboratory. When fractions uitimately destined for
clinical use are being processed, special precautions are
taken to avoid bacterial growth and contamination with
toxic substances at every stage. Non-clinical fractions are
processed under what would normally be regarded as
clean biochemical working conditions. The extraction
scheme has been refined to a stage where the yield and
purity of the hGH produced are at least equal to those of
any product made cverseas. Although the yields and
purity of other hormones compare favourably with those
from other laboratories, there is clearly room faor further
improvement, and methods for the purification of side-
fractions are being developed.

By international standards, the NHL operates on a
relatively small scale. For a variety of reasons (including
cost-effectiveness), it was decided that the NHL should be
involved in as many aspects of the pituitary programme as
possible. The NHL now organizes the collection of
pituitaries throughout New Zealand, in collaboration with
the NZ Society of Pathologists. It has recently taken over
ampouling and testing of its clinical products, and hGH is
distributed to patients throughout the country while
pituitaty gonadotrophins are sent to the two specialist
centres in Auckland and Christchurch where they are
used in the treatment of certain types of infertility.
Such involvement with all stages of the manufacture and
distribution of these products, including contact with the
patients who benefit from them, gives particular satisfac-
tion and motivation to the NHL staft. Considerations of
patients' privacy preciude illustration of the dramatic
effects of hGH on the growth of an individual patient, but
the graph shown in Fig. 2 amply demonstrates the
acceleration of growth rate evoked by hGH replacement
in 10 severely undersized children (the examples were
randomly chosen).

In addition to its production role, the NHL is actively
involved in fundamental research, in its own right, and in
collaboration with other groups in New Zealand, and
overseas. Most of the research is concerned with the
metaholism and metabolic effects of hGH (about which
little is understood), and appraisal of the biological
significance of a recently discovered hGH variant?, which
has been found to have an internal sequence deletion of
15 residues?® 4. In addition to its endocrinological interest,
this variant is the first protein discovered where the
mutation arises from expansion of an intron (intervening
DNA sequence} in the gene. It is possible that both hGH
and this variant are products of the same gene. Methods
are being developed for the measurement of this variantin
blood samples because of its apparent universal
occurrence in man. It will not surprise the reader to learn
that such “fundamental” research has already yielded
practical benefits: a radioreceptor assay has been
Chemistry In New Zeatand
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Fig. 2: The effect of hGH replacement therapy on growth rates in
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developed from our studies on hGH receptors and this is
now used routinely for determining the biological
potency of clinical preparations, with far greater precision
and far less cost than was achievable with In vlvo bioassay
techniques.

The world demand for hGH for clinical use far exceeds
supply. Since snythesis is not a feasible proposition with
current chemical technology, recent attempts to dleviate
the supply problem have centred on recombinant DNA
techniques. A semi-synthetic hGH gene has been
inserted into the bacterium, £, coli®, and hGH from this
bacterial source is presently undergoing clinical trials.
However, it is doubtful if the price of hGH will fall greatly
in the foreseeable future, since the cost of producing the
hormone in this way is much greater than from human
pituitary glands. .

In this connection, itis worth noting that the NHL is able
to supply all our domestic requirements for hGH at one
tenth of the world price {(and this takes no account of the
other hormones produced). Although genstic
engineering techniques undoubtedly offer great promise
in the manufacture of therapeutic substances, perhaps
the above example illustrates that they may not always
provide the ideal solution.

The decision to place a specialist pharmaceutical
production unit within an academic Institution was
undoubtedly somewhat unorthodox in view of the large
“service” component. However, we view this as a
community venture which has provided unique
opportunities and endeavours. From the standpoint of the
National Hormone Laboratory, the experiment has been a
success.
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- Cellulose: The Fuel
of the Future

M.G. Shepherd, Blochemistry Department,
University of Otago

Abstract

Energy production from Biomass can be regarded as the
cornerstone of a sustainable energy source in the future.
Cellulose iz the most abundant and easily grown of our
renewable energy sources. However, the degradation of
cellulose is difficult due to the ensrt nature of the
fignoceliufose complex. The nature and structura of
celluiose and its enzymatic degradation is described.
Collulases capable of rapidly degrading crystaliine
collulose are required. A description of the production of
coliulases and their mode of action and properties is
presented, '

Introduction

Celluiose, a linear (1—4) polyglucan, is produced
over most of the earth's surface by photosynthesis. It has
been estimated' that more than 150 billion tonnes of
organic materials are photosynthesized annually and of
this 50% is cellulose, 25% ltignin, and 25% hemicelluloses,
xyloses and pentoses. There is no question that cellulosic
substrate could be used for the production of liquid fuels
and essential chemicals, thus mitigating the effects of
anticipated increases in the shortage of fossil source raw
materiais.

Economics will determine whether cellulosic substrate
should be collected and transported in the first place and
the degree to which it can be managed and manipulated
prior to utilization. Moveover, two economic regimes
must be inspected in each case; the economics of energy
production, consumption and convervation, and the
traditional dollar economics. The most abundant source
of cellulosic substrate available includes municipal solid
waste and agricultural and industrial refuse. More
recently, however, a number of countries have formulated
plans for energy farming and Indeed an active and
successful programme of energy farming for sugar is
being practised in Brazi. In most countries for cellulose
energy farming to be economical it would have to be
combined with some other high value crop.

Nature And Structure Of Cellulose

Native cellulose generally contains more than 10,000

-anhydroglucose residues linked to form a linear
moleculesome 5 long. These chains form anaggregate
of partly crystalline microfibrils which further aggregate
to the cellulose fibre. Many models have been proposed
for the structure of cellulose. In one model the
cellulose chains are folded back and forth in the plane
parallel to the basic structural unit of the cellulose fibrez.
Chain folding takes place through the occurrence of three
or four glycosidic bonds which represent weak points in

8 COz + 6 H20
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the platellites and these can be equated with the
“amorphous” areas in the cellulose structure. Other
workers? ! believe that the strength and elastic properties
of cellulose preclude a chain folding model. They argue
that amorphous regions are caused by the beginning of
new molecules, variation in crossover -lengths and
a staggered arrangements of chains. Helical arrange-
ments have also been proposed.

It is apparent, however, on the basis of its crystallinity
alone that a high degree of order exists in the native
cellulose fibre. A consequence of this is that. not even
water molecules, let alone enzymes, can enter the
structure. Hence enzymic degradation of native cellulose
is difficult and restricted largely to amorphous areas,
loose chain ends and exposed surfaces. In crystailine
areas the hydrogen bonds, as well as giucosidic bonds,
must be ruptured for hydrolysis to proceed. A further
complication restricting enzymic aftack on native
cellulose is the presence of the high molecular-weight
polymer lignin. This aromatic material wraps itself around
the cellulose and protects it from attack. (ndeed the
majority of cellulose occurs in nature as a lignocellulose
complex. Therefore, before rapid enzymic consumption
‘'of cellulose can be carried out, a pretreatment step is
necessary that effectively both decrystallizes the glucose
polymers and depolymerizes lignin. _ )

Alkali treatment.and ball-milling to a 200-400 mesh
particle material are the two important pretreatments that
have been found useful for the rapid hydrolysis of
cellulose. Alkali-treatment loosens the lignin-cellulose
complex by hydrolyzing the ester bonds between the
uronic acid of hemicellulose and lignin. Ball-milling
reduces the size (thus intreasing the surface area) and
also decreases the crystallinity of the material. The
advantage of grinding by ball-milling over alkali delignifi-
cation is that it increases both the surface area and bulk
density; the resulting 20-30% cellulose suspensions give
rise to high concentrations of glucose in the digest.
Energetics Of Cellulose Utilization _

The photosynthetic equation can be represented as;

photosynthesis _

: 602+ CeH1208 60=2,870kJ mol-
combustion

Although the equation shown is for glucose tha
energetics for a glucose equivalent in a cellulose mole-
cule are similar. When glucose is converted to ethanol by
fermentatioh, only 7%% of the potential energy of the
glucose is used: _

CaH1206 2 C:HsOH + 2 GOz Go = -221 kJ mol-

In the yeast cell some of this energy is conserved in the
formation of 2 ATP molecules.

Hence in the combustion of ethanol with Oz
2C2HsOH + 6 Oz 6H20 + 4C0O2 Go = -2648 kJ mol-!
compared to a Go of - 2870 KJ mol -' kcal for the
combustion of glucose.

As well as having only a small amount of the energy lost
when cellulose is converted to ethanol, the ethanol
produced in a yeast fermentation can exceed 90% of the
theoretical yield. Conseguently ethanol production from
cellulose represents an efficient conversion in terms of
both energy conservation and yield to a clean liquid fuel.
The efficacy. of replacing gasoline with ethanol for
internal combustion engines has been well demonstrated
in Brazil.

Enzymatic Degradation Of Cellulose

The literature dealing with the degradation of cellulose
is confusing. The term cellulase has been used both for
tighly purified enzymes and mixtures of enzymes which
degrade cellulose. These mixtures are sometimes called
“cellulase complexes” and the components exhibit
synergistic effects. Many microorganisms can grow only
on degraded, swollen or soluble forms of cellulose,
whereas truly cellulolytic organisms can grow on native,
crystalline forms, such as cotton. Based on these
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Analytical Options For The Automatic
Control Of Industrial Bisulphite Liquors

E.A. Forbes*, C.T. Page, and A.J. McKinnon
Wool Research QOrganisation of N.Z., Lincoln

The suitability of amperometry, redox and colorimetric
titrations, gas analysis ang specific ion electrode techniques for
an industrial application in the wool processing industry are
discussed. Complex liquors containing coloured or oxidisable
materials are involved, and constituents such as wool grease,
non-iohic detergents, dyestuffs, polyethylene oxide chain
compounds {used as processing oils) and inorganic particulates
may interfere.

Currently available industrial monitoring and control
equipment are reviewed, and the likely effects of processing
conditions (such as liquor pH and temperature as well as
potential interferences) on their reliability over extended
operating periods are considered.

Preliminary Investigations Of South
Island Lignites

R.M. Carr, M. Lovett and G. Collie
Chermistry Department, University of Otago
{Poster Session)
Hydroliquefaction

More than 40 experiments have been carried out in small
stainless steel autoclaves. The coal-solvent slurry was exposed
to hydrogen gas at pressures in the range of 1100-5000 psi for
2-3'% hr at temperatures above 400°C.

Conversions ranged from 49% to 65% but the data is uncertain.

New autoclaves have been constructed and further
experiments are planned.

Water Loss and Galn . .

The effect of humidity (100% R.H. - 0% R.H.) on powdered
lignite samples is being studied by monitoring weight changes
with electrobalances.

Ash Composition

Three methods have besn used to separate ash. Gravity
separation was ineflective. Hydrogen peroxide oxidation yields
more ash than high-temperature oxidation due to the retention of
volatiles at the lower temperature. Mineralogical content varies
with ashing temperature and appears to be different from that
raportad in earlier investigations.

Measuring The Plastics Closure Efficlency-
Of Wine Containers By A Chemical Method

Arthur C. Kennett and Tony Eaton
Chemistry Division, DSIR, Auckland

Once a well produced wine has been manufactured quality
assurance has to be maintained by good storage in bottles with
closures which effectively seal the contents against gas
transmission. .

Table wines and sparkling wines are usually preserved in the
bottle against the ingress of oxygen by the presence of small
amounts of sulphur dioxide while, in addition, the sparkling or
carbonated wines require to retain the carbon dioxide produced
or used in their manufacture.

Traditional cork closures are rapidly being replaced, mainly for

aconomic reasons, with a wide range of plastics and composites. -

However, their technical etficiency has yet to be fully evaluated.
Results on seal efficiency for nine ditferent closures including

the conventional bark cork closure used to seal actual wine

bottles and standard testing equipment are discussed in the

paper.

Chemistry in New Zealand

Atomic Emission Spectroscopy: Multi

Element Analysis Using A Rapid Scanning

Spectrometer Coupled With An Inductively
Coupled Plasma Source

H. Eberhardt and M. Hall
Labtest Equipment Co., Aucklarnd

A computer controlled ICP — AES system will be described
along with its performance for multi-element analysis using a
high speed scanning monochromator. Consideration will be
given to individual components of the system and examples of
precision and detection limits will be illustrated.

- Problems Of The Analysis Of Coal

V.R. Gray
Coal Research Association of New Zealand (inc.}, Gracefisld

Coal is a heterogeneous mixture of coal substance, moisture
and minerals.

Because of its hetarogeneity, careful and accurate preparation
and sampling is necessary before meaningful gnalysis can be
attempted and the trend in ordinary chemical analysis to the use
of microanalytical techniques does not apply.

The properties of the coal substance cannot be identified untii
the proportions of moisture and minerais are known. Water is
reiatively easy but there is no generally applicable method for
determining the amount or quantitative composition of minerals
mixed with coal. Usually they must be deduced from the amount
and composition of the ash.

Modern chemistry has no acceptable method of describing the
chemical structure of a complex mixture of metal organic three
dimensional giant molecules that constitute coal. We are
reduced to the use of concepts dating before modern chemistry.
Ultimate analysis (percent carbon, hydrogen, nitrogen) uses
methods from the era of Justus von Liebig and Johan Kjeldahl,
and there is no generally applicable method for determining
oxygen,

Proximate analysis (moisture, ash, volatile matter) is carried
out under controlled but arbitrary conditions. Votatile matter in
particular has little fundamental meaning since the amount can
be altered arbitrarily by small changes in the test conditions.

-The most accurate analytical determination in coal is the
calorific value or specific energy — a physical measurement.

New Zealand coals cannot always be analysed by methods
developed for European coals and some non-standard
modifications appear Inevitable until users of similar 'coals
throughout the world can formulate standards.,

_ A summary of recent work on the chemical properties and
composition of New Zealand coals using novel methods for
identifying the amount and composition of the associated

minerals will be given.

HPLC Separation Of Nucleotides And
Nucleosides In Fish And Their Use In
Assessing Quality

John Ryder
Fish Processing Unit, DSIR, Private Bag, Auckland

Since the declaration of the 200-mile Exclusive Economic
Zone in 1978, the New Zealand fishing industry has developed
dramatically, both in local and overseas markets. With this
increased activity, there has been a corresponding demand for
improvement in quality, especially for the export market.



Methods for assessment of quality therefore become of great
importance.

One such method is the monitoring of levels of nucleotides and
nucteosides in the fish muscle. Upon death, autolysis of the fish
muscle takes place immediately, with resulting enzymic
catabolism of ATP to yield inosine monophosphate (IMP).
Bacterial enzymes become progressively more active in iater
stages, and together with the autolytic changes, produceinosine
and hypeoxanthine. It has been proposed that a quantitation of
these compounds, tha so-called K value, will give an indication of
the age or “freshness” of the fish muscle, depending on the levels
of sach compound present.

. The major problems associated with the present analysis have
bean the length of time required to assay the nucleotides/nucleo-
sides and the lack of separation of two of the compounds.

This paper reports a procedure, using HPLG, which overcomes
both these problems, given an analysis time one tenth the
previous method and with baseline separation of all relevant
peaks, in conjunction with good reproducibility and increased
sensitivity.

Examples of uses of this procedure and of K values in
assessing quality of fish will be discussed.

Quality Assurance In Chemistry

Wolfgang J. Passl
Chemistry Division, DSIR, Lower Hutt

British Standard BS 4778, in 1971, defined Quality Assurance
as “all activities and functions concerned with the attainment of
quality” (of a product or service). However, the meaning and the
applicability of this term is still misunderstood or misinterpreted.

Thaimportance of Quality Assurance and the extent towhichiit
plays a vital role in the Chemical Laboratory, Chemical
Development and Production, and Chemical Research will be
discussed.

Selenium In Natural Waters

J.H. Watkinson
Ruakura Soil and Plant Research Station, Hamilton

With the recent approval of selenium topdressing as selenate
to deficient pasture in New Zealand, the detailed measurement of
selenium in river water is of some importance, particularly where
water for human consumption is derived from treated
catchments. Selenium was measured by a semi-automated
fluorescence method, with the sensitivity enhanced by purging
with nitrogen to lessen the fluorescence quenching, and inter-
fering oxidative reactions of dissolved oxygen. Total selenium
was determined after acid digestion, and selenite and selenate

after anion-exchange chromatography. Selenate is theoraticaily -

the stable ingrganic form in aerated river water, but it was below
the detection limit (0.1 ng/L) in most samples.

Development Of A Caplllary Discharge
Lamp For Vacuum Ultra-Violet Atomic
Absorption Spectroscopy

M.D. Lowe and M.M. Sutton o
Spectrochemical Laboratory, Ruakura Soil and Plant Ressarch
Station, Hamiiton

There is an urgent requirement for more rapid, reliable and
gensitive methods of analysis for the elements iodine, sulphur
and phosphorus, which are of considerable importance in
agriculture. This study has been aimed at the development of an
atomic absorption spectrometer system for the determination of
these elements, whose principal resonance lines are in the
vacuum ultra-viclet (vuv) region between 175 and 190nm.

A simple and inexpensive capillary discharge lamp (CDL) has
been constructed, and the possibility of using it as a source of
resonance radiation for atomic absorption measurements in the
vuv region has breen investigated. The spectra of lodins, sulphur
and phosphorus have been produced by maintaining & current
limited alternating current discharge in a helium-element vapour
mixture flowing through a quartz capillary discharge tube. At

_wavelengths below 200nm rescnance lines are strongly
] ’

influenced by absorption due to molecular oxygen in the flame
gases and the air. The optical path of the spectrometer system
was therefore purged with argon,

The performance of the CDL has been evaluated by making
atomic absorption measurements using both unshielded and
argon shielded air-acetylens and nitrous oxide-acetylene flames.
Analytical sensitivities and detection limits have been obtained
and compared with data reported by other workers, who used an
alectrodeless discharge lamp and a modified hollow cathode
lamp as sources of resonance radiation.

Initial studies have shown that the CDL is stable, projects a
narrow intense light beam through the flame, and produces
spectral fines with widths suitable for atomic absorption
measurements. The CDL therefore possesses characteristics
which should make it highly suitable and convenient for the
measurement of non-metallic element concentrations by atomic
absorption spectroscopy.

Comparative Analytical Studies On Some
Ampicillin Capsules Marketed In Nigeria

F.A. Ogunbona and A.Q. Akanni
Department of Pharmaceutical Chemistry, Faculty of Pharmacy,
University of Ifs, lle-lte, Nigeria, {Poster Session)

Ampicillin, a semi-synthetic penicillin, is a broad spectrum
antibiotic widely used in Nigeria in form of many brands and
generics. The need to monitor the quality of these various
ampicillin products arose from the fact that the drug {in capsule
form) has been implicated in the Inequivalence problems of drug
preparations. Some samples of ampicillin were analysed for their
ampicillin content in addition to chromatographic and spectro-
photometric tests of identity. Bioavailabitity studies were carried
out on three brands of the capsules (including Penbrittin
Capsules) found to be chemically equivalent. The same products
waere subjected to dissolution rate tests. The method employed
for the bioavailability studies was a randomnised cross-over
design involving nine healthy male volunteers. One capsule of
each brand was administered orally to the subjects. Samples of
uring were collected at various time intervals and analysed
spectrophotometrically by the method of Smith et af (1967). The
cumulative dose excreted was subjected to statistical analysis
with the innovator drug, Penbrittin Capsules, as the reference
product. It was found that while the Ampiciliin Capsules by Helm
was bioequivalent to Penbrittin the other product, designated
Ampicillin-X, showed statistically significant difference in its bio-
availability relative to Penbrittin. The difference observed may
have clinical implications because a patient on the Ampicillin-X
may not derive the desirable cure from his ailments. It is,
theretfore, being suggested that the substitution of one brand of
ampicillin capsules by another should be based on the results of
a quality assurance test.

Analysis Of Cadmium In Whole Blood,
Serum, Urine And Halr By Flameless
Atomic Absorption Spectroscopy

R.P. Sharma and J.M. McKenzie*
MRC Toxicology Research Unit and Department of Human
Nutrition®, University of Otago, Dunedin. (Poster Session)

Toxicological studies require the analysis of heavy metals in
many widely differing samples. In this paper a simple and
sensitive method is described for the determination of cadmium
in whole bleod, serum, urine and hair, All the samples were
digested in HNO2 at 70° except hair, which was digested in a 1:1
mixture of HNO3 and H:S0+ Although a low temperature
necessitated longer digestion, the operation was conveniently
carried out overnight. Ammonium dihydrogen orthophosphate
was used as a matrix modifier. Detection limita (2 ) of30ng 1-?
for cadmium are reported. The use of standard addition
calibration was essential because of matrix interference.

A Multiresidue Method For Pesticide
Resldues On Kiwifruit And Berryfruits
P.T. Holland and T.K. McGhie
Ruakura Soil and Plant Research Station, MAF, Hamiiton.

A simplte method has been developed which can determine
residues of over 15 common insecticides and fungicides to less
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than 0.1 mg/kg on kiwifruit or berryfruits. Samples are extracted
twice with methanol. Carbamates are determined directly by
reversed phase HPLC with 254 nm UV detection following a
hexane partition. Fungicides and organophosphates are
partitioned into toluene, cleaned up on an activated carbon/
cellutose/Florisil microcolumn and analysed by temperature
programmed GC with a 5% OV-225 column and linearised
electron capture detection. Recoveries, detection limits and
blank chromatograms will be discussed.

Microdetermination Of Chlorophenols
By High Performance Liquid
Chromatography

N. Buckman, R.J). Magee, J.O. Hill, and R.K. Symonds*®
Department of Inorganic and Analytical Chemistry, La Trobe
University, Bundoora, Victoria, and "Environment Protection

Authority, Laboratory Services Branch, East Melbourne,

Victoria 3002, Australia.
(Poster Session)

A wide variety of phenols may be introduced into the aguatic
environment. Waste effluents of coking plants, brown coal
distillery plants and the pulp and paper, and disinfectant
industries are primary inputs of phenols into the environment.
Phenols are components of many plastics and are raw materiais
for dyes and drugs. The toxic effects of phenols on man and
aquatic life has been well documented.

While numerous analytical procedures exist for the “total
phenols” content in water it is obviously apparent that there
exists a great need for a method whereby analysis of individual
phenols in water at low concentrations (< 107 g dm-® or  ppb)
is achieved. Methods involving analysis by: derivatisation for

- GLC, HPLC employing a post column reaction detector and
fluorescence detection and rormal phase HPLC have all been
reported.

The aim of the present work is to develop a method, without
necessity of derivatisation, for the direct analysis of a wide
variety of chlorophenols in water by reverse phase HPLC.

Initially isocratic elution using acetonitrile-water eluent
compaosition was attempted, whereupon 2 mixtures of @ phenols
were successfully separated in 17 mins. employing low pH
conditions and UV detection at 230 nm. As more than 9 chioro-
phenols could not be separated isocratically, gradient elution
was attempted, and various mixtures of 14 chiorophenols were
separated aver a period of 20-35 mins. at 215 to 235 nm using UV
detection.

A schematic summary of the systematic development of
reverse-phase HPLC with isocratic and gradient elution for the
identification and analysis of aqueous chlorophenol mixtures is
presented.

Biochemistry

The Properties Of Marine Wax Esters

Denis R. Body
Applied Biochemistry Division, DSIR, Palmerston North

Chemical nature

The fatty acid and fatty alcohol composition of oils from a
variety of deep sea fish caught within the New Zealand EEZ area
were investigated. Although these are mainly associated with the
wax asters, fatty acids related to other minor lipid constituents
will be Included. These findings will be compared with those of
sperm and Jojoba seed oils.
Physical nature

Extensive comparative tastings of the suiphurized derivatives
ot sperm oil and Jojoha seed oil have been carried out abroad.
These are used as sultable engine oil additives for effective
lubrication under high pressure-temperature conditions. The
locally produced deep-sea fish oils could be used for the same
purpose.
Blological nature

Marine wax esters offer important functions towards the
existence of atl marine lite. The majority of energy sources
utilized metaboiically by marine animals are reserved in the wax
ester form. Howaver, these situations cannot be similarity used
Chemistry in New Zealand

by tand animals (including mankind). Results from some
published metabolic investigations with wax esters together with
other pertinent information will be discussed.

The Reaction Of Adriamycin With
Haemoglobin

Diana Bates and Christine Winterbourn
Department of Clinical Biochemistry, Christchurch Hospital
{Poster Session)

The quinone drug Adriamycin is widely used for treatment of
cancer. However it is also cardiotoxic, and this toxicity may be
related to lipid peroxidation following the production of free
radicals.

A similar mechanism may be invoived in the oxidative haemo-
globin breakdown and lysis of red blood cells caused by
Adriamycin. We have studied the mechanism of the reaction of
Adriamycin with oxyhaemoglobin, which results in the formation
of methaemoglobin and the Adriamycin semiqulnone free
radical. The effects of the enzymes superoxide dismutase and
catalase on the reaction rate suggest that superoxide and
hydrogen peroxide are produced by subsequent reactions of the
drug free radical. These species all contribute to the haemo-
globin breakdown induced by Adriamycin, and also have the
potential to Initlate lipid peroxidation.

Hydroxyl Radical Production From
Paraquat: A Possible Mechanism For Its
Toxiclty

Christine Winterbourn
Dapartment of Clinical Biochemistry, Chrisichurch Hospital
{Poster Session)

Paraquat is a highly toxic herbicide, which even ingested in
small quantities, accumulates primarily in the lungs causing
extensive tissue damage and usually death. Both the herbicidal
action and toxicity of paraquat involve its metabolic reduction to
the paraquat radical. While it is generally thought that
subsequent reactions of this radical are the cause of toxicity,
most investigators have focused on its reaction with oxygen to
produce the superoxide radical as being the crucial step.
However, in this, and other examples of oxygen toxicity it has not
been possible to find reactions initiated by superoxide that would
be sufficiently damaging.

In this presentation an alternative toxicity mechanism which is
not dependent on superoxide production is proposed. Wa have
observed a hitherto undescribed reaction between the paraguat
radica! and hydrogen peroxide which produces the hydroxyl
radical. This radical is highly reactive and wouid be capable of
causing extensive tissue damage. The reaction is very fast and
efficient. It has a requirement for oxygen, and in air can be
inhibited by superoxide dismutase, both of which are features of
the in vivo toxicity machanism. Intracellular conditions should be
suitable for this reaction to occur, and it could be the basis of
paraquat-induced tissue damage.

Evidence For An Increase In Viscosity Of
Water Associated With lon Pumping

Phillipa M. Wiggins
Department of Medicine, University of Auckland Schoof of
Medicine, Auckland.
(Poster Session}

The Ca?+-adenocsine triphosphatase (ATPase) of sarcoplasmic
raticulum binds two Ca2+ ions at specific sites on its cytoplasmic
surface, and only then can be phosphorylated by ATP to form a
phosphoenzyme, during the lifetime of which the two Ca2+ ions
dissociate from their binding sites and appear on the other side of
the membrane. Transmembrane Ca?+ concentration gradients of
10? can be generated and maintained by this pump. We have
proposed a molecular mechanism for this and similar processes,
in which the dissociation of the ions from their binding sites, the
establishment of & gradient in chemical potential and the
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direction in which diffusion down that gradient is allowed are all
determined by an increase in the structure, hydrogen-bond
enargy and viscosity of interfacial water contained within
oligomers of the phosphoenzymes. Praviously we have shown
that formation of the phosphoenzyme is accompanied by
anomalous light scatter that one would expect to result from
fluctuations in density, and by an increase in the polarisation of
fluorescence of fluorescein, reflecting an increase in the
viscosity of its microenvironment. In this report we describe
experiments in which the effect of formation of the phospho-
enzyme upon the visocisty of water was investigated using the
spin  probe, 4-hydroxy-2,2,6,6-tetramethylpiperidine-1-oxyl
(TEMPOL). Sarcoplasmic reticulum vesicles were prepared by
standard methods and finally suspended on a protein concen-
tration of 100 mg mi*' in KC1 (0.1M} buffered with tris-
{(hydroxymethyl) aminomethane (Tris) maleate (5 mM, pH 7).
The electron spin resonance (ESR) spectrum of TEMPOL i_n a
concentrated suspension of vesicles was sharp with three
hyperiine energy-levei splittings. With activation of tha ATPase
_the highfield resonanca fell and then returned to its initial valueas
the ATP was consumed. This is consistent with immobilisation of
somg TEMPOL which had been freely spinning in aqueous
solution, when the highly viscous interfacial water of the
phospheonzyme was formed. Calculations suggest that the
amount of water involved is approximately 50 nm® per poly-
peptide chain.

A Linear 1 — 3 Galactan From Pinus
radiata Callus Culture

D.R. Fenemor and |.G. Andrew*
Department of Chemistry, Biochemistry and Biophysics,
Massey University
{Poster Session)

From a hot water extract of Pinus radiata callus cell walls, a
neutral polysaccharide fraction was obtained, after ®-amylase
treatment, by passage through DEAE-celiulose.

Methylation analysis of this fraction revealed that it was mainly
a linear 1 — 3 galactan, only slightly contaminated by residual
starch.

Results from structural studies of the galactan and ge! filtration
data will be presented.

A Thermostable Protease From An
Extremely Thermophlilic Bacterium

D.A. Cowan® and R.M. Danlel
Department of Biological Sciences, University of Waikato

An extracellular protease from cultures of the caldoactive
bacterium Thermus T-351, has been isclated, purified, and
. characterised. it is a metal-chelator-sensitive lytic protease with
& molecular weight of about 20,000. This protease is more
thermostable than any reported in the literature, and has a
number of other interesting properties.

Collagen Fibre Diameters And
Proteoglycans: An Interrelationship In
Mammalian Tendons

G.C. Gillard*, D.A.D. Parry**, gnd M.H. Flint***
Dapartmants of Biochemistry® and Surgery**", University of
Auckiand and Department of Chemistry, Biochemistry and

- Biophysics"*, Massey University. ’

Proteoglycans are known to influence collagen fibril formation
in vitro (1) and this has led to a study of the type of proteogiycan
present in mammalian tendon in which collagen fibre diameter is
known to vary with age and location (2). The protecglycan carbo-
hydrate side chains (glycosaminoglycans, GAG) were isolated
and quantitated from the tail tendons of rats ranging in age from 1
day to 13 months and from the flexor digitorum profundus (FDP)
tendons of rabbits of similar ages. In rat tail tendons from
animals 1-5 days old there was a high concentration of GAG
{ > 2% of dry weight) which decreased with age (#0.25% after 8
weeks). In the young animals, chondroitin sulfate and dermatan
v )

sulfate each represented about 30% of the total GAG but, with
increasing age, dermatan sulfate became predominant and
chondroitin sulfate a minor component. Similar results were
obtained with the rabbit FDP tendons except in the pressure
bearing region where the tendon curves around the talus (3). In
this location the total GAG content remained high throughout
the age range and chondroitin sulfate remained a major
component. The distribution of collagen fibril diameters has
previously been determined in rat tail tendons over the same age
range and aiso in regions of the FDP tendon of mature rabbits (2).
These results support the thesis that the type of proteoglycan
prasent piays a part in directing the organization of collagen
fibres but, conversely, it is possible that collagen fibrils are
involved in directing the type and amount of proteoglycan
synthesized.

1. B.P. Toole and D.A. Lowther, Arch. Biochem. Biophys. 128,
. 567-578 (1968).
2. D.A.D. Parry, G.R.G. Barnes and A.S. Craig, Proc. R. Soc.,
London, 203, 305-321 (1978).
3. G.C. Gillard, M.J. Merrilees, P.G. Bell-Booth, H.C. Reilly and
M.H. Flint, Blochern. J. 163, 145-151 (1877).

Differentiation In Human Amniotic Fluid
Cell Cultures: Studies On The
Aromatization Of C.-Sterolds

D.J. O'Shannessy, R.E. Priest®, J.H. Priest* and
A.G.C. Renwick

Departments of Biochemistry and Pathology*, University of
. ; Auckiand

The major class of cell grown from diagnostic amniccentesis
has been termed AF (amniotic fluid) and such cultures can be
distinguished morphotogically from the less frequent F
(fibroblast) type cells. -

Recently reported differances in these cell types include;

(a) Production of a glycoprotein specific for epithelial basement
membrane by AF but not F cultures.

(b) Extraceliular material with ultrastructura! characteristics of
Type | (connective tissue) collagen fibres in F but not AF
cells.

(c) Biochemical evidence for Type | collagen in F cuitures and
for a basement membrane collagen in AF cultures.

{d} Production of human chorionic gonadotrophin by AF but not
F type cells.

Such evidence indicates that F type cultures resemble typical
fibroblast cultures from dermis and other connective tissues,
whereas, the characteristics of AF cells could be attributed to a
trophoblastic origin.

Because these cell lines did not appear to secrete estrogens in
culture, it was decided to investigate their capacity to aromatize
Cro-steroids and to explore the inducibility of the aromatase
complex,

Cell preparations were incubated with 1 yCi[4-*Clandro-
stenedione in the presence of a NADPH-generating system.
Steroids were extracted (recovery = 90%) and chromotographed
on small columns of magnesium oxide to separate substrate from
products. The latter were then partially resolved by partition
chromatography on short celite colurmns. Further characteriza-
tion was achleved by thin-layer chromatography.

The results support the view that AF and F type cells from
diagnostic amniocentesis have different origins, and evoke a
number of questions concerning the control of estrogen
production in AF cells.

20K hGH : New Hormone Or
Evolutionary Oddity?

Michael R. Sue, Andrzej S. Surus, Karl M. Rogers and
George E. Chapman
The National Hormone Laboratory, Department of
Biochemistry, University of Auckland

20K is the name given to a variant of human growth hormone
{hGH) which has a 15 residue internal sequence deletion. This
variant {which is apparently universally present in humans) has
almost certainly arisen from the expansion of a known intron in
the pre-hGH gene. It is not known if 20K and hGH are translation
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products of a common gene transcript. /n vivo and in vitro tissue
binding studies have been performed, in an effort to determine if
this variant has a spectrum of receptor binding properties
different from those of hGH, a prerequisite for classifying itasa
hormone in its own right. The comparative binding of hGH and
20K to lactogenic and somatotrophic receptors in human, sheep
and rat liver, and in sheep adrenals has been examined. In all
casas, hGH and 20K have been found to bind to the same
receptors though the affinity of 20K forthe receptorsis 5-10times
tass than that of hGH. /n vivo tissue binding studies in the rat are
in agreement with the in vitro results, and incidentally confirm
glomerular filtration as an important clearance mechanism for
these hormones. We have not yet found any evidence to suggest
that 20K has a specific physiological role to classify it as a new
hormone, though further studies are in progress.

The Amphiphilic Hellx-An Important
Feature Of Lipid Associating Proteins

W.S, Hancock, D.R. Knighton®, D.R.K. Harding, J.R. Napier
and J.T. Sparrow (Student Paper Compatition)
Department of Chemistry, Biochemistry and Biophysics,
Massay University, Paimerston North

Amphiphilic regions of proteins appear to be important in the
binding of lipid to protein. These reglons are predominantly
of -helical with polar and non-polar residues distributed on
opposite faces. Amphiphilic regions of apolipoproteins are
probably responsible for determining interactions with lipid and
with metabolic enzymes. . .

Model peptide studies based on the amphiphilic regions of
apolipoprotéin C-1, have demonstrated that the presence of the
amino-terminal amphiphilic region is sufficient to allow weak but
significant incorporation of peptide into Very Low Density
Lipoprotein particles.

A series of peptides based on an amphiphitic region of apolipo-
protein A-| have been synthesised and examined in model lipid
binding studies in order o determine specific requirements tot
lipid binding.

Apolipoprotein A-l is responsible for activating the plasma
enzyma lecithin-cholesterol acyl transterase (LCAT). Theregion
of this protein thought to be responsible for activating the
enzyme can be shown using Chou-Fasman parameters to be an
amphiphilic helix with an unusually high number of lon pairs.
These model studies have suggested new approaches to
examining the interaction of serum enzymes with lipoproteins.

It is now possible to readily predict amphiphilic regions of
protetns using axial projection or an unfolded lateral projection
of its sequence.

An Intracellular Protease And Its
Inhibltor From Candida Albicans

P.C. Farley (Student Paper Competition)
Department of Biochemistry, University of Otago

Candida albicans can grow either as ovold yeast cells or as a
filamentous mycelium. Germ-tubes are the initial stage of the
yeast-mycelium transition and this developmental change can be
induced by bubbling air through a suspension of yeast cefls for
24 hours and then incubating the cells with N-acetylglucosamine
at 37°C. Similar developmentai changes in Saccharomyces
ceravisias and other organisms have a critical requirement for
intracellular protease. However, the intracellular proteolytic
system of C. albicans has not been characterized and its role in
the yeast-mycelium transition cannot be investigated untit this
work has been undertaken.

We have found an intracellular protease which degrades
Azocoll and & macromolecular inhibitor of this enzyme in cell-
free extracts of C. a/bicans. The protease can be detected using
Azocoll but the assay is unreliable far quantitative measurement
of enzyme activity. The standard techniques of enzyme purifi-
cation, for example: salt fractionation, solvent fractionation, ion-
exchange chromatography, have not been successful for
purification of the protease.

These two basic problems: (1} establishing a reliable,
reproducible assay for measuring protease and inhibitor activity
and (2) purification of the protease and the inhibitor must be
solved before their molecular and enzymatic properties can be
studied. The strategies adopted to solve these problems and the
proposed studies for characterising the protease and the
inhibitor will be presented.

Chemlstry In New Zoaland

The Resolution Of 18 Amino Acids And
Other Bacterial Cell Wall Components
On An Amino Acid Analyser

T.G. Yandle®, D. Varasundharosoth and B.H. Howard
Department of Biochemistry, Lincoln College, Canterbury

A mothod has been developed to resolve the 1B “protein
hydrolysate” amino acids and the following bacterial cell wall
components:— Glucosamine, galaciosamine, muramic acld,
diaminopimelic acid and glucosamine-6-phosphate. Atechnicon
TSM amino acid analyser was used in the nermal configuration
tor protein hydrolysate analysis except for a minor change tothe
butfer inlet tubing. Cell wall hydrolysate samples could therefore
be run on an analyser dedicated to protein hydrolysate analysis
with almost no disturbance to the machine. About 15 minutes
was required to switch from one system to the other. Separation
of the above compounds was completed in 160 minutes.

Glutathione S-Transferases And
Ingsecticide Resistance In The Housefly

A.G, Clarkt and W.C. Dauterman*
{Departmant of Biochemistry, Victoria University of
Wsllington and *Department of Entomology, North Carolina
State University, Raleigh, NC 27611, USA.

The glutathione S-transterases are known to be involved in the
metabolism of a wide variety of pesticides. In the housetly, it has
become apparent that some strains, resistant to organo-
phosphate pesticides, owe their resistance to very high levels of
glutathione S-transferase activity. In the present study, the
technique of affinity chromatography has been used to isolate
these anzymes from five strains of housefly. Itis apparent that the
emergence of resistance involves not just an increase in the total
amount of enzyme activity, but also a change in the identity of the
principal enzymically active proteins. A provisional hypothesisis
that this change involves not a structural mutation, but a change
in the relative expression of existing genes.

The Production Of Insulln-LIkez
Iimmunoreactive Material By Mouse Brain
Celis In Culture

A.G.C. Renwick, Stephanie Rattray and Karen Oflerenshaw*
Department of Biochemistry, University of Auckland end
Department of Endocrinology™, Auckland Hospital

Biochemical investigation of the central nervous system has
often been frustrated by the lack of suitably robust biological
preparations e.g. studies on the biosynthesis of hypothatamic
peptide releasing hormones in the mid-1970s. However the
search for transmissible agents in chronic neurclogical
disorders, such as multiple sclerosis, has stimulated the
introduction of improved methods for the establishment and
maintenance of neurons in culture. We now report preliminary
experience with a modification of one such procedure.

Cells derived from fetgl mouse brain can be kept in defined
media for several weeks and they produce insulin-like Immuno-
reactive material. The significance of the latter finding and the
influence of various factors upon its production in vitro will be
discussed. )

{This work was initiated by a'grant from The Auckland Medical
Research Foundation and is now supported by The Medical
Research Counci! of New Zealand.)

Preparation And Properties Of Hexltol-
Lysines

Paul F. Davis
Welilington Cancer and Medical Research Institute, Wellington
" Clinical School of Medicine, Wellington Hospital.

uUntii recently, Schiff base condensations between reducing
hexoses and the £-amino of protein bound lysyl groups have not
bean reported. One major reason is the lability of such bonds to
many of the conditions used for protein analyses. Such
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conjugates are usually synthesized non-enzymatically in vivo
and evidence of their occurrence in haemoglobin, collagen and
crystallins has been documented. Of considerable interest has
been the changes in these derivatives in pathological states such
as diabetes and cataract formation.

One method of increasing the stability of such aldimine
condensations |s to reduce the bond and so form the hexitol-lysyl
derivative. This paper reports a simple method for the chemical
synthesis of some of these compounds which may then be used
as standards during the analysis of the proteins. Aspects
examined include some of the conditions to optimize the
synthesis, acid and alkaline hydrolysis behaviour, electro-
phoretic and chromatographic properties.

Kinetics Of The Reconstituted Artificlal
L-Lactate Oxldase From Mycobacterium
Smegmatis

Y.5. Choong and V. Massey
Daepartment of Surgery, Auckland Hospitel, Auckland.
Depertment of Biological Chemistry, University of Michigan,
Ann Arbor, Michigan.

The natural flavin, FMN, in L-lactate oxidase from M.
smegmatis is replaced by the artificial flavin, iso-FMN
{6,7-dimethyi FMN). The tight binding of this flavin to the
apoprotein showed no slow secondary spectral changes. One of
the problems In making reconstituted lactate oxidase with flavin
analogues for mechanistic study is heterogeneity. By the
ditferent solubility and centrifugation properties, we were able to
isolate the fully functional reconstituted enzyme.

This artificial enzyme catalyses the oxidation of L-lactate via
the same pathway as that for the native enzyme. The anly striking
difterence between the iso-FMN enzyme and native enzyme is
the reactlvity of the reduced enzyme-pyruvate complex with
molecular oxygen and not the reductive haif reaction. The low
turnover number and partial uncoupling {50%) of the normal
oxidative decarboxylation of L-lactate can be explained by the
alteration of the kinetic parameters (rate constants).

Protein Cross-Linking As A Probe For
Investigating Bacterlophage T4 Structure

P.C. Calder* and E.A. Terzaghi
Departmant of Microbiology and Genetics, Massay University,
Palmerston North

To Investigate the topological relationships between the poly-
peptides of the bacteriophage T4 we have used protein-protein
cross-linking, a technique which has been applied to many other
complex macromolecules including the ribosome, nucleosomes,
cell membranes and viruses. The general protocol is to react the
macromolecular structure (in our case bactariophage) with a
compound which is reactive towards particular amino acid side
chains. The polypeptides -are then separated by SDS-
polyacrylamide gel electrophoresis. Cross-linked species will
migrate as bands having the combined molecular weights of the
monomers. Following etectrophoresis in the first dimension the
gl strip is excised and exposed to conditions which will cleave
the cross-links. The gel strip is then placed at the origin of a
second slab gel and electrophoresed in a second dimension.
Unchanged components form.a diagonal in the two dimensional
gel while cleaved components iie below the diagonal and may be
identified by their position.

At this time we have completed a survey of seven commercially
avallable, cleavable protein-protein cross-linking reagents,
having investigated conditions suitable for their use as cross
linkers and for the cleavage of the cross-links so formed. The
reagents we have found most suitable for use with phage 74 are
2-iminothiolane; 4,4'-dimethyldithiobispropionimidate;
4.4'-dithrobissuccinimidy! propionate and succinimidyl 3-(2
pyridyldithig) propionate. The conditions of use and cleavage of
each of these reagents and preliminary results will be discussed.

Membrane Proteins In Fertllization

D.P.L. Green
Dspartment of Pharmacology, University of Otago Medical
School.

Fertilization is the process in which sperm and egg fuseto form
a single diploid cell. This cell is the fertilized egg and, given
Vi

appropriate conditions, it develops into a mature adult of the
species. Fusion initiates activation ofthe egg. The fusion process
itself occurs between a defined area of the sperm plasma
membrane, in mammals, the equatorial segment, and the egg
plasma membrane. Mammalian sperm only fuse with the egg
after the acrosome reaction, despite the prior exposure of the
equatorlal segment. There is, therefore, evidence that specific
membrane constituents render the equatorial segment capable
of fusing with the egg. Formal evidence for the invoivement of
proteins or glyco-proteins is, however, lacking. Nevertheless, itis
now clear that in general only proteins have the necessary
structural complexity to be able to recognize ligands.

Two assays are currently under development to enable the
identification of sperm plasma membrane responsibie for fusion
with, and possibly activation of, the egg. The first employs
fluorescence microscopy and an image intensifying detection
system to monitor the transfer of fluorescent label from mem-
brane fragments and reconstituted membrane proteins to the
egg plasma membrane. The second assay under physiological
conditions tests membrane proteins for their ability to induce a
characteristic electrical response from the egg.

The Cell Wall Structure Of Selenomonas
ruminantium Peptidoglycan And
Lipopolysaccharide Composition

T.G. Yandle®* and B.H. Howard
Deapartmant of Biochemistry, Lincoin College, Canterbury

The cell walls of gram negative bacteria contain a peptido-
glycan layer composed of glucosamine, muramic acid, alanine,
glutamic acid and diaminopimelic acid. In most species this layer
has lipoprotein molecules covalently bound to it. An outer
membrane of lipopolysaccharide and phospholipid surrounds
the peptidogiycan layer. Our studies have shown that lipoprotein,
is either not covalently bound to the peptidoglycan of $.
ruminantium, or is present in extremely small amounts compared
to other species.

Lipopolysaccharides from S. ruminantium were very hetero-
geneous. Fractions were obtained with qualitative and
quantitative differences in carbohydrate composition. The main
fatty acid present in all lipopolysaccharides examined was
3-hydroxytridecanoic acid.

In Vitro Muclin Utilisation By Anaerobic
Bacteria

R.A. Stanley® and A.M. Roberton.
Department of Biochemistry, University of Auckland

Mucins from the gastrointestinal tract are thought to be
available as fermentable substrate for many of the colon
anaerobic bacteria. To detect mucin utilisation most
investigators have looked for gross utilisation of a single mucin
by pure bacterial cultures. Only very low numbers of mucin -
degrading bacteria have been detected by this method.

Because of the complexity of mucins possessing a large
number of different glycosidic linkages it is proposed that their
degradation may be by a sequential process involving several
bacteria which each cteave only a limited number of linkage
types. We have utilised g.l.c. sugar analysis tc show that pure
cultures of Bacteroides fragilis can use & small proportion of the
mucin molecule. This limited cleavage would probably not be
detected by other methods but is consistent with the sequential
model of degradation. Gastric mucin was degraded to a greater
extent than colon mucin although both motecules have a similar
composition. Factors that may limit the mucin degradation will
be discussed.

Proteinase Activity And The Growth Of
Cultured Human Cells

Rosemary Allen, John Fraser, Stephanie Rattray and
Ken Scott*
Depariment of Biochamistry, University of Auckiand,
Auckland
(Poster Session}

A neutral serine proteinase has been purified from the plasma
membrane fractions of human lymphocytes and granulocytes. A
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rabbit antiserum to the enzyme inhibits its proteolytic activity.
The antiserum and ‘y-globulin purified from it can retard or
completaly inhibit the growth of normat human skin fibroblasts in
culture. Non-immune rabbit sera or y-globulin had no effect on
contro! fibroblast cultures. Monovalent antibody was equally
successful in inhibiting fibroblast growth. The growth of other
human cell types was also inhibited by the antiserum.

The Factor Responsible For The
Antibacteriat Actlvity Of Some
Mammalian Cationic Proteins Identified
Crystallographically As The Polyamine
Spermine

L.R. Briggs, P.C. Molan, B.K. Nicholson and P. Shannon
Univeristy of Waikato and NZ Dairy Board AB Centre,
Hamilton.

Woe have reported the isolation and partial characterisation ofa
strongly cationic antibacterial substance from several
mammalian tissues and bovine seminal plasma. This substance
occurs in a bound form in various protein fractions, and is
responsible for the antibacterial activity of thase. The molecular
waight of the free antibacterial substance was estimated by gel
filtration chromatography to be between 2 000 and 3 000. It was
thought to be a peptide, but our continuing study has shown that
this was incorrect.

In the course of preparation of larger quantities for further
characterlsation, we found that it crystallised as a phosphate. We
were able to identify it by crystallography as the polyamine
spermine. A commercial preparation of spermine (Sigma
Chemical Co.) was found to have the same antibacterial
properties and the same unusual behaviour on polyacrylamide
gel electrophoresis (being found on the outer surface of the gel
on staining). It was also eluted at the same voluma cn gel
filtration chromatography, much eariier than it should have been
according to its calculated molecular weight of 202.

Spermine has heen known for some time 1o occur in a wide
range of tissues and secrstions, but its bioclogical role has not
been known. Our discovery that spermine is the active
component of several cationic antibacterial proteins suggests
the possibility that its role may be in defence againstinfection, in
the form of protein complexes.

The Structure Of Azurin, A Blue Copper
Protein

G.E. Norris*, E.N. Baker, B.F. Anderson and S.V. Rumball
Department of Chemistry, Biochemistry and Biophysics,
Massay University

Azurin, the blue copper electron transfer protein, has been
extracted ' from Alcaligenes denitrificans. purified and
crystallised'. The crystals, which diffract to 2A resolution, have
been the subject of an X-ray crystallographic structure analysis.

An electron density map, phased by 4 heavy atom derivatives,
has been calculated at 3A resolution. The copper atom lies in a
hydrophobic pocket, bound to two His residues, one Cys and one
Maet, in a distorted tetrahedral geometry. The copper site appears
to be homologous with those in other blue copper proteins? 2,
Details of the polypeptide chain folding and of possible electron
transter pathways to and from the copper atom will be presented.

1. G.E. Norris, B.F. Anderson, E.N. Baker and 5.V. Rumball, J.
Mol. Biol.,, 135, 309-312, (1979).

2. E.T. Adman, R.E Stenkamp, L.C. Sieker, and L.H. Jensen, J.
Mol. Biol., 123, 35-45, (1978).

3. P.M. Colman, HC. Freeman, J.M. Guss, M. Murata, V.A.
Norris, J.A.M. Ramshaw and M.P. Venkatappa, Nature 272
319-324, (1978).

Acetyl-CoA Carboxylase In Plant Tissues

B.J. Nikolau*, J.C. Hawke and C.R. Slack
Department of Chaemistry, Biochemistry and Biophysics
Massey University, Paimerston North.

Acetyl-CoA carboxylase catalyses the reaction:

acetyl-CoA + COz +£E.M_92$ malonyl-CoA + ADP + P
which is the first committed step in the ulitisation of acetyl-CoA
Chemistry in New Zealand

for fatty acid synthesis. The enzyme plays an important role in the
control of this pathway in mammalian tissues, yeast and £. Coli,
but the significance of this enzyme in the control of fatty acid
biesynthesis in plants is unknown, .

Wae have partially purified acety|-CoA carboxylases from both
maize and barley leaves and some of the kinetic properties of
these enzymes have been characterised. Enzymes from both
sources show vary similar properties with optimum pH for
activity at 8.4. The Michelis constant (Km) for acetyl-CoA is 0.1
mM and for NaHCOQO3, 2.0 mM. Investigation into the requirement
for ATP and Mg+ indicates that the Mg-ATP complex is the
substrate for the anzyme, with free ATP inhibiting and Mg+
activating. The requirement for divalent catlon was specific for
Mg+, with Mn2+ only giving 25% of the activity observed with
Mg2+. Monovalent cations, especially K, were found to activate
the enzyme, depending on the NaHCOs concentration. Unlike the
apzyme from mammalian sources, plant acetyl-CoA carboxylase
was not activated by citrate, but this metabolite inhibited the
enzyme by complexing Mg+, Intermediates In the pathway for
fatty acid blosynthesis which inhibit acetyl-CoA carboxylase,
include malonyl-CoA, palmitoyl-CoA, ADP and CoA.

Binding Of Antitumour Drugs To Natural
DNA : NMR Studies At 300 MHz.

William A, Denny*#, Juli F. Feigon#, Wemer Leupin# and
David R. Kearns#
Cancer Chemotherapy Research Laboratory, University of
Auckiand School of Medicine (*) and Dept. of Chemistry,
University of California at San Diego, La Jolia, California (#).

The complexes formed between a number of clinical and
experimental antitumour drugs and short pieces of duplex
random-sequence DNA have been studied by proton magnetic
resonance at 300MHz. Under appropriate conditions, the only
resonances to appear in the low field (10-14 ppm) are those from
the thymidine N-3 and guanine N-1 imino protons which form
-N-H...N-hydrogen bonds during'basepairing. These are seen as
two well-resclved envelopes centred at 13.70 and 12,65 ppm,
asigned respectively to the A-T and G-C base pairs.

Titration of DNA with drugs causes characteristic changes in
these envelopes. Drugs which bind by intercalation between the
base pairs cause an increasing upfield shift of both envelopes.
Compounds which bind on the outside of the DNA cause smaller
but definite downfield shifts of the envelopes. These changes are
interpreted in terms of drug-induced shielding of the imino
proton resonances, and results for 70 drugs have been classified.

For compounds whose mode of binding is known by other
methods, complete agreement with the NMR resuits are found,
indicating this to be a new and complementary technigue for
determination of the mode of binding of small ligands to DNA. In
addition, qualitative lineshape analysis of the imino proton
envelopes allows drugs to be classified as exchanging between
binding sites at a rate either slow or fast {on the NMR timescale).
The kinetics of a series of derivatives of m-AMSA are briefly
discussed.

The Use Of Perfluoroalkanoic Aclds As
Volatile lon Pairing Reagents In
Preparative HPLC. The Synthesis,
Purification And Biological Testing Of
The Proposed Anorexigenic Peptide,
Pyr-His-Gly

D.R.K. Harding, C.A. Bishop, M.F. Tarttelin and W.S. Hancock
Department ol Chemistry, Biochemistry, and Biophysics,
Massey University

The condition anorexia nervosa, characterised by self-
imposed starvation, leads to drastic loss of body weight. Recently
a urinary peptide has been isolated from patients suffering from
anorexia nervosa. This peptide (both natural and synthatic) was
reported to cause food aversion and prolonged body weight
reduction. In addition to the potential anorexigenic properties
reported for this material, this peptide is of interest due to its
structural similarity to thyroliberin (TRH} and the association of
anorexia nervosa with disturbances of hypothalamic-pituitary
function.

This report describes the successful use of the ether solubls,
ion pairing reagents perfluoropropionic and perfluorobutyric
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acid in the preparative and analytical reversed phase HPLC of
underivatised peptides. The preparative separation of a 1 g
sample of Pyr-His-Gly, the proposed anorexigenic peptide, is
described on Cas-silica which was packed in a flaxible-walled
cartridge and sublectad toradial compression. The mobile phase
consisted of an aqueous solution of perfluorobutyric acid (SmM)
and & flow rate of 100 mi/min was used. The purified peptide was
simply [solated by neutralizing and freeze-drying the corres-
ponding peak and then extracting the excess lon pairing reagent
with ether. The product was then shown to be homogeneous by
analytical HPLC and amino acid analysis. The tripeptide failed to
show any effect on food intake, water intake or body weight in
female rats. Similarly no effect was noted on the reproductive
cycles of the rat.

When One Is Two: The Extracellular
Polysaccaride Gum From Rhizobium
Strain CB744

L.D. Melton', R. Beyer' and L.D. Kennedy?
' Department of Human Nutrition, University of Otago,
Dunedin. 2 Applied Biochemistry Division, DSIR,
Palmerston North.

The structure of the extracellular polysaccharide gum trom the
nitrogen-fixing Rhizobium sp. strain CB744 {a member of the
slow growing group) has been determined by biochemica! and
chemical methods. It s properties have been studied by various
physical methods. While it acts as a single polysaccharide, in fact
it consists of two strongly interacting polysaccharides; a 2 -1,4-
D-glucan and an unusual { -galacto--mannan. The later is a
1.4-0i-D-mannan in which ‘sach 6-hydroxyl is substituted by a
R -galactosy) residue, with 71% of the galactose units present as
4-0O-methyl-gaiactose. The existence of two separate
components was confirmed by affinity chromatography. The
strong interaction between the two different polysaccharides
may help explain the recognition of the plant host and the
symbiotic bacteria.

Antibiotic Substances From New Zealand
Plants: Polygodial, An Anti-Candida
Agent From Pseudowintera colorata.

Rosemary F. McCallion®, J.R.L. Walker*, J.W. Blunt** and
M.H.G. Munro**
Botany Department” and Chemistry Department**, University
of Canterbury
(Poster Session}

A bicyclic sesquiterpene dialdehyde “Polygodial” has been
isolated from leaves of the New Zealand tree Pseudowintera
colorata and shown lo possess strong antibiotic activity against
the yeast Candida albicans. Polygodial was also found in Drimys
winteri but was absent from P. axillaris and P. traversii,

CHO

CHO

Polygodial
(9 -drim-7-en-11, 12-dial)

The Role Of Colloidal Specles In The
Formation Ot Macroscopic Protein Flims

D.V. Dass®, H.J. van Enckevort*, A.G. Langdon, P.C. Molan
University of Waikato, Hamilton
{Poster Session)

Protein adsorption at solid/liquid interfaces is a phys!cal
phencmenon of relevance in many biological and tehnological
systems. Although protein adsorption in model systems
generally proceeds to monolayer coverage, tr)e formation of
macroscoplc films can be induced by colloidal organic or

viit

inorganic bridging species. This effect may be important in
processes ranging from the solling of milk lines to the formation
of dental plaque and may alsc provide a means of recovery of
dissotved proteins.

The Preparation And Properties Of A
Nitrogen Analogue Of
S-Adenosylmethionine

M. Davis*, H.F. White*, and N.P.B. Dudman"*
*Department of Organic Chemistry, La Trobe University,
Bundoora, Vic., and *"Department of Medicina, The Prince
Henry Hospital, Little Bay, NSW, Australia
{Poster Session)

S-Adenosylmethionine (SAM) (I; X=8"-CH) is the ubiquitous
methy! denor in metabolism. Although a number of analogues of
SAM have previously been described, and tested for biological
activity, these have mostly involved modification of the
aminoacid chain length or changes to the methyl group itself.
Analogues in which the S"-CHs group is replaced by N-H or
N-benzyl are also known, but the nearest analogue (I; X=N-CHs)
has, rather surprisingly, not previously been prepared. We
describe the preparation, stereochemistry, and biological
activity of this compound (I; X=N-CHs) and of some closely
related adenosine derivatives.

CH2 -X—CHZ-CHZ—CH-CozH

NH 2

OH OH

The Separation Ot Lipophilic Protein
Mixtures By Reversed Phase HPLC, With
Reference To The Examination Of
Apolipoprotein Profiles Of
Hyperlipldemic Patients

W.S. Hancock, D.R K. Harding and J.T. Sparrow
Department of Chemistry, Biochemistry and Biophysics,
Massey University, Palmerston Norih and the Baylor College
of Medicine, Texas Medical Center, Houston, Texas

'The high efficiency separation of proteins by reversed phase
high performance liquid chromatography was made possible by
the use of mobile phases which contained ion-pairing reagents.’
Now that the initial development phase has been completed, it is
possible to apply this chromatographic technigue to the rapid
and highly efficient separation of complex mixtures of proteins
present in biological samples. A number of crude apolipoprotein
samples isolated from human very low density lipoprotein
(VLDL) and high density lipoproteins (HDL) were analysed with
this technique. A |1 Bondapak-alkylphenyl column was used, and
thq maobile phase consisted of a 1% solution of the polar, ion-
pairing reagent triethylammonium phosphate. A shallow
gradient of acetonitrile (37 to 42%) was used to elute the apolipo-
proteins. The order of elution of apolipoproteins was as follows:
Cx, G-, G-Iz, ClIl, C-liks, C-II, A-l and A-ll. This order is
consistent with the known polarity of the proteins, is., the most
non-polar of the VLDL apoproteins, apolipoprotein C-11, was the
last to be eluted, while apolipoprotein C-1, with the lowest non-
polar surface area eluted first. The recovery of the individual
apolipoproteins was 80 to 95% and the individual peaks were
characterized by amino acid analysis, UV absorption spectraand
chromatography of pure protein standards.

It would be expected that in addition to apolipoproteins, other
proteins with significant hydrophobic regions will be readily
separated by this reversed phase HPLC system, and thereforathe
application of the technique to membranous and other lipid-
asgociating proteins should be a fruitful area of future study.
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Structure And Function Of The
Hemocyanin From The Paua Haliotis Iris

Tatiana Lankovsky & H. David Ellerton”
Department of Bipchamistry, Victoria University of Wellington

The hemocyanin from the gastropod Haliotis iris is present in
the hemolymph as a large molecule with molecular weight about
9 x 10% Electron microscopy shows molecules with a cylindrical
structure having eight fold symmetry. It can be dissociated into
subunits with mass 330,000 daltons. lon exchange chromato-
graphy yields three fractions, which on SDS gel electrophoresis
give bands corresponding to masses 200,000, 320,000 and
430,000 dalton respectively. Proteolytic digestion, carried out
with trypsin on whole hemocyanin molecules yielded an
aggregate some 20-30 times the size of the original native
molecule, formed by end-to-end polymerization, and a fragment
{the so-called “coltar” traction) which dissociates, according to
SDS gel electrophoresis, into 50,000 dalton fragments.

Electron micrographs of the protein subunits reassociated in
the presence of Ca2* show a cylindrical structure typical of the
native protein, and the absorption spectrum of the reassociated
protein is the same as that of the native hemocyanin.

Oxyqen binding experiments with the native hemocyanin, the
1/10, 1/20 molecules and “collar” fraction show a positive Bohr
etfect and positive shift with increasing temperature.

From amino acid analyses of native, 1/10, 1/20 particles and the
“collar” fraction, it was concluded that there were no gross
differences in composition between the dissociation products.

Changes In Organic Aclds And Sugars
During Ripening And Post-Harvest
Storage Of Sweet Cherrles

T.P. Singh and M.F. Barnes”
Department of Bicchemistry, Lincoin College, Canterbury

Three commercially grown varieties of sweet cherries were
studied for their ripening behaviour with emphasis on the gross
changes in organic acids and sugars in the edible portion of the
fruit. The parameters were studied at weekly intervals, from
approximately one week after fruit set to the point of complete
ripening as determined by the orchadist. The changes in organic
acids and sugars were also studied over 5-7 weeks after harvest
stored at 1°C under two different conditions, Gas chromato-
graphy of trimethyl-silyl derivatives of the constituents under
study showed that malic acid, fructose and glucose occurred in
appreciable amounts.

The path of *C as “COz fed to the leaves will also be discussed
in relation to these constituents.

The Mechanism Of Hydroxylation At
C-22 During Formation Of Ecdysone In
The Ovarles Of The Desert Locust

D.R. Greenwood® and H.H. Rees
*Applied Biochemistry Division, DSIR, Palmerston North, and
Biochemistry Department, University of Liverpool, Livarpool,
UK

Ecdysteroids (insect moulting hormones) occur in relatively
large amounts in the newly laid eggs of insects compared to their
concentration in insect haemolymph. In biosynthetic studies on
Schistocerca americana gregaria (Desert Locust), radiolabelled
ecdysteroid precursors can be incorporated into ovarian
ecdysone to levals of 1%. Two stereospecifically labelled
cholesterols, obtained from incubating 3R, 2R and 3R,25
2-14C/2-°H mevalonic acids with rat liver preparations, were
injected into separate batches of maturing adult female locusts
and the radiolabelled ecdysteroid fraction isolated from each set
of egy pods. The purifled ecdysones were treated to give the
2 3-acetonide and 22-ox0-23-acetonide derivatives and the
IH/C ratios measured to account for loss of tritium at C-22. The
cholesterol containing the C-22 pro-$ tritium retained this label
in the biosynthesis of ecdysone. It was removed on the formation
of the 22-oxo derivative. In contrast, the cholesterol containing
C-22 pro-R tritium lost its label on hydroxylatien. These results
Chemisiry in New Zealand

indicate that C-22 hydroxylation in ecdysone biosynthesis is
direct and is accomplished with retention of configuration, in
agreement with most other biological hydroxylations.

K Inetics Of Protein Synthesis By
Rhizobium Bacterolds

Brian D. Shaw
Piant Physiology Division, DSIR, Palmerston North
{Poster Session)

While the separation of rhizobial polypeptides by molecular
weight on polyacrylamide gels (as the sodium-dodecyl-suiphate
aggregates) resolves thirty to forty bands, the combined
separation effected by isolectric point and molecular weight on
two-dimensional gels resolves 10 times as many.

Autoradiographed bands from a one-dimensional separation
can be quantitated from densitometer tracings by using simple
approximations, or by more complex computationa! procedures
which fit a series of Gaussian curves to the tracing. With two-
dimensional ge!s, estimates of the radioactivity ¢f spots must
sither be made by a direct method such as excision and counting,
or by manual or computational densitometry.

Rhizobium bacteria from lupin root nodules will continue to
reduce acetylene {a measure of nitrogen fixation} if isolated
under inert gas, and incabated in a 300 milliosmolar solution ata
dioxygen partial pressure of 0.2%. Added **S-methionine is
incorporated into protein, and its quantitative distribution can be
analysed as described.

The use of such methods to analyse the effects of compounds
including dioxygen on the protein synthesis of these agronom-
ically-important bacteria will be illustrated.

Inhibition Ot Celi-Free Protein Synthesis
By Low-Molecular-Weight Nuclear RNA
Of Lactating Rat Mammary Glands

1.C. Bathurst and M.G. Smith
Department of Biochemistry, University of Otago, Dunedin
{Poster Session)

Poly{A)-containing RNA [solated from the nuclel of several
tissues of the guinea pig inhibits mRNA-directed protein
synthesis in the wheat-germ cell-free system. Lactating
mammary gland nuclei is a particularly good source of this
inhibitory activity. :

Similar inhibitory activity has now been found associated with
the poly(A)-containing nuclear RNA of lactating rat mammary
glands. In order to further characterise the inhlbitor, and to
determine whether or not the inhibitor activity can be attributed
to the U series of low-maolecular-weight nuclear RNAs, we have
fractionated total RNA, poly(A)-containing and poly(A)-minus
preparaticns from rat mammary glands by urea-acrylamide gel
electrophoresis. Bands were identified using ethidium bromide
fluorescence, and with a photographic template, they were then
excised and the RNA isolated and quantitated. The ability ofeach
fraction to inhibit protein synthesis directed by various
messenger ANAs was measured. Inhibitory activity was found
with many RNA species, some of which inhibited initiation of
protein synthesis, whereas others inhibited elongation. Neither
poly(U}- nor poly(A)-directed protein synthesis was atfacted by
any of the nuclear species. .

Barley Leaf RNase Actlvity In Response

To The Pathogen Puccinia Hordei

P. Scott and M.F. Barnes
Department of Biochemisiry, Lincoln Collage
{Poster Session)

During the infection of barley leaves by a pathogenic fungus
such as leaf rust (Puccinia hordei) the overall response of the
host is a reflection of the metabolic changes occuring at and
around the infection site. These metabolic changes are in turn
governed largely by the metabolism, inthe affected cells, of RNA.

A %oy factor in RNA turnover is the RNase which exists as two
polymorphic forms (isozymaes) in the uninfected leaf. In response
to the pathogen the activity of the host's original RNases changes
and a new RNase is produced. This enzyme is produced not by
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the pathogen but the host. The charactaristics of these RNases

will be described and the time course of the activity changes will -
be discussed in relation to their possible rofe in disease

resistance.

Secondary Structure Of The Major
Bovine Caselns In Solution

L.K. Créeamer, D.A.D. Parry* and T. Richardson®*
_NZ Dairy Research Institute, Paimarston North, "Dept. of
Chemistry, Biochemistry and Biophysics, Massey University,
and ""Dept. of Food Science, University of Wisconsin,
Madison, Wisconsin

The caseins of bovine milk are hydrophobic proteins and
associate reversibly with one another to form aggregates. These
can be dispersed by dissociating solvent systems, or, conversely,
can form much larger congfomerates after addition of calcium
chloride to their solutions. In order to gain a greater understand-
ing of the protein-protein interactions that occur at a motecular
level and that lead to these association reactions, an attempt has
been made to determine the secondary structure of the major
casein fractions.

The circular dichroism spectra below 250nm indicated that
none of the caseins had more then 35% periodic structure
(ci-helix or B -sheet) at pH 7. Low concentrations of calgium
chloride did not affect the spectrum but 5M guanidine hydro-
chloride diminished the periodicity of the proteins. Spectrainthe
255-350nm ragion for A -casein were indistinguishablaatpH 7, in
guanidine hydrochloride or in calcium chloride solution. The
Ta-casein spectrum, however, was &altered markedly in
transferring from guanidine hydrochioride to pH 7 buffer and
again on the additlon of calcium chloride to the protein solution.
It seems iikely that the environment of the tripeptide Trp 164,
Tyr 185, Tyr 166 might be responsible for these effects. .

Structure prediction on the basis of the primary sequence data
also suggasted that there was little periodic structure, but did
indicate that in each proteln three or four réglons that ware likely
to be (X-helix and a similar number likely to be B-sheet. Interest-
ingly, the major sites of chymosin attack in Ce, - and K-casein
are all in reglons of predicted £ -sheet structure surrounded by
aperiodic structure. These regions in o.a- and §-tasein are also
the major segments tht interact with the fluorescent hydrophobic
probs, anilinonaphthatens sulphonic acid.

Glycogen As A Metabolic Monitor

H. Bullivant and R. Geddes
Department of Biochemistry, University of Auckand

The hugely polydisperse glycogen of liver {1) has bean shown
to be stored in at least two compartments (2), namely in the
cytosol and in the lysosomes. Further the two locations hold
glycogens of ditferent molecular size (2) and overall structure
{3,4). This means that size and/or structural analysis of the total
glycogen extracted from liver can give Information on the
metabolic state of both compartments in the liver of the whole
animal. Further, since degradation within the lysosome is
independent of the “normal’ degradative processes in the
cytosol and since the lysosome is a target for anti-inflammatory
drugs, glycogen may be used as a metabolic monitor of the effect
of these drugs on the whole cell metabolism in vivo. Little
information is currently avaitable on the effects (if any) of
hormones or lysosomes and preliminary experiments along
these lines will be reported.

1. R. Geddes, J.D. Harvey & P.R. Wills Biochem. J. 163, 201
(1977).

R. Geddes & G.C. Stratton Biochem. J. 163, 193 (1977).

R. Geddes & G.C. Stratton Carbohydrate Res. 57, 291 (1877).
R. Geddes, J.D. Harvey & P.R. Wills Eur. J. Biochem. 81, 465
(1977).
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Glycerol 3-Phosphate Dehydrogenase In
Mycobacterium Smegmatis
D .E. Otter* and G.W. Emerson
Departmant of Biochemistry, University of Otago, Dunedin

Mycobacteria metabolize glycerol via two pathWays. it can be
oxidized by an NAD-glycerol dehydrogenase 1o
X

dihydroxyacetone and then phosphorylated or phosphorylated
to glycerol 3-phosphate which is oxidized by a glycerol 3-
phosphate dehvdroganase to dehvdroxyacetone phosphate.
Reddy (1969)' used L-[3-'*C] glycerol to show that in vivo
different strains of mycohacteria use either one or both of these
pathways. The glycerol 3-phosphate dehydrogenase has been
variously reported to be either NAD(P)+ -linked or acceptor-
linked. Our object was to isolate and characterize the acceptor-
linked enzyme and to investigate the growth conditions under
which the different pathways are expressed.

Initial work indicated that the enzyme was probably
membrane-bound which suggested that it might be usefully
isolated from a purified membrane fraction rather than from
whole cells. Protoplasts were prepared from lysozyme-treated
cells and lysed by osmotic shock. The membranes were washed
tree of cytoplasm and then 60-70% of the glycerol 3-phosphate
dehydrogenase activity was solubilized by extracting for 15
minutes in 0.5% Triton X-100. The enzyme was further purified
using conventional techniques. Kinatic and functional data will
be presented.

1. 5.N. Reddy, M.Sc. thesis, University of Otago (1969)

Phospholipld Stimulation Of Solubilized
Acyl-CoA:Dlacylglycerol Acyltransferase

M.R. Grigor® and A.M. Beil
Departments of Blochemistry, University of Otago and Duke
Univarsity, Durham, NC.

The acyl-CoA:diacylglycerol acyltransferase (DGAT) from rat
liver microsomes can be solubilized in 100mM cholate and
partially purified by sucrose density gradient centrifugation.
When the centrifugation is carrled out in the presence of 50mM
cholate delipidation of the DGAT occurs and full activity can only
be obtained by adding back phospholipids. A cholate dilution
procedure was used with the final cholate concantration between
2.5 and 7.5 mM. With unfractionated microsomal phospholipids a
10-fold stimulation of DGAT activity was obtained at a final
phospholipid concentration of 200 uM. With single
phospholipids, the acidic phospholipids, phosphatidylserineand
phosphatidylinositol were the most effective, but mixtures of
phosphatidylcheline and phosphatidylserine were more
effective than phosphatidylserine alone.

Estimation Of Protein Synthesis In Lambs

J. Chambers, R. Bickerstaffe, K. Geenty* and A.R. Sykes
Departments of Biochemistry and Animal Science, Lincoln
College, and "Ministry of Agriculture, Templston

The techniques for measuring the in vivo rates of protein
synthesis in the whole body and in individual tissues have been
successfully pioneered, in rats, by Waterlow and Stephen (1967)
and Garlick et al. {1973). We have also used the technigque of a
continuous 6 hour infusion of [*H]-tyrosine to measure blood
tyrosine flux and whoie body protein synthesis in growing 8, 12,
16 and 20 week old lambs fed grass or milk. Since the growth
rates of the animals were also measured, protein degradation
was estimated as the difference between the rates of synthesis
and growth.

In the 8 week old lambs fed grass, the percentage daily body
weight gain, fractional whole body protein synthetic rate and
fractionaf degradation rate were 0.81 £0.19,5.7 x1.8and4.8 1.9
respectively which did not change slgnificantly between 8 and 20
weeks. In contrast, in the 8 week old lambs fed milk, the
percentage daily body weight gain (1.36 £ 0.3), fractional whole
body protein synthetic rate (9.2 £ 0.8} and fractional degradation
rate (7.8 £ 0.9} decrease with increasing age. The mean whole
body protein synthesls rate of 19.7 £ 5.59/kg®™ for all the iambs,
however, was similar to the rate of 17.0 t 4.2g/kg*™ for the
animals such as therat, pig and man (Waterlow et al,, 1978; Reeds
& Lobley, 1980) illustrating that there is little interspecies
variation in protein synthesis. ’

The rates of protein synthesis in individual tissues were also
determined by measuring the specific activities of intracettular
and bound tyrosine on determination of the infusions. Very high
rates of protein synthesis were found in the rumen and small
intestines compared to muscie. The implications of these results
will be discussed.
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Enzymes From Extremely Thermophilic
Bacteria

R.M. Daniel, H.W. Morgan and D.A. Cowan
School of Science, University of Waikato, Hamilton

Bacteria with growth optima above 70°C can beisolated from a
wide range of environments, and exhibit a diversity of metabolic
capabilities comparable with mesophilic bacteria. New Zealand
hot springs appear to be a particularly good source of such
bacteria. The enzymes of extreme thermophiles are generally
stable at the growth temperature of the organism, but in most
other respects are similarto enzymes from mesophilic bacteria. A
variety of hypotheses have been advanced to account for this
stability.

Enzymes are an increasingly important class of industrial
catalyst. Because of their thermostability, the use of enzymes
from extremely thermophilic bacteria has potential economic
advantages over the use of those derived from mesophiles.

Design Of Transition State Analogues
For GABA Transaminase

P.R. Andrews and M.N. Iskander
Victorian Coliege of Pharmacy, Melbourne, Victoria, Australia

Compounds which inhibit the mitocchondrial enzyme 4 amino
butyrate-2 oxo-glutarate amino transferase (GABA
transaminase) increase brain levels of the inhibitory neuro-
transmitter GABA and may exert an anti-convulsion action inthe
mammalian central nervous system. A number of irreversible
“catalytic inhibitors” of GABA transaminase have been
synthesised and several of these are potent anti-convulsants, but
their action is generally not specific to GABA transaminase.

An alternative approach which may provide both potent and
highly specific inhibitors, involves the use of the transition state
structure of the enzyme catalytic reaction as a template for the
design of transition state analogues. We have designed,
synthesised, and tested several of these inhibitors and found that
they not only inhibit the enzyme in vitro, but also prevent
chemically induced seizures in mice for up to two days following
oral administration.

Chemical Education

Games And Simulations In Chemistry
Teaching

. D.J. Daniels
University College of Bahrain, Bahrain

The first part of this paper will be devoted to an analysis of what
is meant by gaming and simulation and what useful part the
techniques can play in chemical education. It will be followed by
a discussion of examples of materials produced in various
countries, together with a consideration of the steps involved in
constructing a good simulation.

The paper will conclude with some observations on the
necessity of curriculum reform if the use of these techniques is to
become widespread.

After presentation of the paper there will be a workshop
session in which those interested can study some sample
simulations and games and possibly enact some in small groups.

Tralning: Toward A Life-Long Habit

Graham R. Littte
Centre for Continuing Education, University of Auckland

it's a changing worldl Oh groan, groan, comes thecry, another
Chemistry In New Zealand

writer of cliches and truisms. In detence | would point to the
reality of truisms as that so true it is universally ignored. | repeat,
it IS a changing world. That means that if you graduated, like me,
ten years ago, you are likely to be so far out of date it is
frightening.

The speed of tachnological change is quickening, new facts,
new techniques, new theory, simply keeping abreast of one’s
own field is difficult enough: however, the prospect of achieving
some real generality, the broad base of knowledge and under-
standing so many of the "old school' seemed to achieve, is akinto
dipping one's soul in liquid nitrogen. But generalists we must
become. More and more solving the real problems in the
community demands skills extending far beyond ‘chemistry’. I
nothing else it demands an appreciation of politics, of pressure
groups, and of diplomacy; finally, even as chemists, we need to
become managers.

This is the backdrop, the concern with the training needs of
professional scientists, chemists in particular, ten, twenty, and
more years beyond graduation. The neads are varied and most
often individual, but must be met via institutional means. The
University of Auckland Centre for Continuing Education has
taken an initiative and sought to develop a series of courses
suitable for chemists.

During the early part of 1881 the writer contracted with the
Auckland Centre to explore the training needs of chemists, and
to formulate a training programme able fo be implemented by the
Centre. The paper reviews the results, the process used, and the
response from firms, professional associations (QCCA,
Corrosion Association, NZIC, etc.), and individuals. Finally the
paper attempts to identify some of the criteria and questions
which need to be considered in astablishing the NZIC's role in
continuing education as we move towards a new century.

Diploma In Surface Coatings Technology

Neil Edmonds
Auckland Technical Institute

The Oil and Colour Chemists Association have joined in with
the Auckland Technical Institute to run an extensive post-
graduate course on the manufacture and application of synthetic
resins and surface coatings. Based on an established Australian
course, it is designed to extend the knowledge and skill of
personnel employed in the resin, coatings and printing ink
industries as well as suppliers to these industries and the end
user of these products.

With the initial 2-year course nearing completion the time is
appropriate to review progress.

Some Statistics Relating To Selection
And Difficulty Of Chemistry In
Secondary Schools

J.R. Burns .
Chernistry Department, Victoria University ol Wellington

The proportion of students selecting to study chemistry in the
final 2 years of sacondary schoolis declining and this decline has
accelerated since the introduction of theory-oriented prescrip-
tions in the late 1960's. Analysis of the 1980 statistics shows that
the proportion of students studying chemistry vgri_as with Sex,
sthnic origin, type of school and locality. The difficulty \fvh:ch
students encounter with chemistry, physics and biology in the
School Certificate Sciance Examination is compared.

Chemical Hazards

Safety At The Workpléce

1.R.C. McDonald
Chief Director, DSIR, Wellington

An attempt will be made to rationalise the various approach_es
developing worldwide to achieve satety at the work place with
particular reference to hazardous chemicals. Thqse approaches
will be compared with the New Zealand experience ar!d th_e
various legislative steps introduced 10 implement safety in this
country.
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Contamination Of Water Supplies By
Hazardous Chemicals

D. Ogilvie
Auckiand Regional Authority, Auckland

There are few towns in NZ where water supplies originate from
a catchment which is generally accessible to the public. However
with the normal pattern of growth observed in NZ over the last
few decades many towns are finding their local stream or spring
is no longer adequate and are hawng to look to rivers for their
future sources. Human activity in these river valleys may vary
from a small farm and farmhouse, to intensive farming, large
towns with industry, and with railways and state highways
passing through the valley.

The water supply authority faced with this growth realises
thera are certain changes in philosophy between operating a

“protected” water supply scheme and a water supply from the
lower reaches of a large river in a busy catchment. One of the
maore important differences is that the water supply authority is
no longer in control of its water source or its quality and that
water treatment is required to produce high quality drinking
water, at all times, from a predicted range of water quaiities.

Unpredictable water quality changes of concern to water
supply authorities often involve substances causing taste or
health problems. These substances may result from agricultural
or Industrial use, or from disposal by intention, spillage or
accident.

This paper wiil dlscuss the problems of administration and
communication concerning hazardous chemicals with the host
of organisations invoived: it will discuss the problems of
identifying these substances in the raw watar intake by chemical
and biological methods; it will discuss the water treatment
options and tosts available to a water supply authority.

The paper will conclude with some case histories.

Hﬁzardous Chemicals Information
Retrieval And-Use

Arthur C. Kennett and Sonya Donoghue
Chemistry Division, DSIR, Auckiand

This paper dlscusses the information available to Chemists
and other persons who are involved in dealing with hazardous
chemicals.

The problems of obtaining the right information rapidiy and
using it to deal successfully with chemical problems are debated.
Incidents with hazardous chemicals are illustrated by selected
case histories of incidents in the Auckland area commencing
with the Parnell Civil Defence Emergency of 1973.

it is postulated in the paper that manufacturers of a chemical
product should know its chemical constitution. If they are
unaware of the chemical products’ dangers or fail to recognise
the need for making the information freely available they should
not be allowed to distribute the product.

The difficulties encountered with trade names (whether
incorrectly or correctly spelt} and their chemical identification to
enable the Chemist to give reliable advice to a client e.g.
neutralisation and safe disposal of the chamical, are given.

In conclusion, the paper deals with the types of information
which are most helpful to the Emergency Services if the Chemist
.is not immediately available at the scene of the incident.

The Dlisposal Of Toxic Wastes By
Incineration

Nick H. Abbott and Bruce W.L. Graham
Departmant of Health, Northern Regional Laboratory,
Auckland

One method for the disposal ¢of toxic wastes is incineration.
For complete destruction various combustion parameters must
be assured, such as sufficiently high temperatures and adequate
residence time in the combustion zone of the incinerator.
Monitoring of the combustion process is essential to ensure
satisfactory operation, and testing of the exhaust gases may be
required to confirm complete destruction of the waste.

Two axamples of equipment used in New Zealand for the
destruction of wastes will be described. Monitoring and testing
procedures will be discussed, including a technique being
xn '

developed by us for measuring resicence times in furnaces. The
possible use of existing New Zealand incinerator facilities for
toxic waste destruction will also be examined.

The Work Of The National Hazardous
Chemicals Information Centre

Wayne A. Temple
National Poisons And Hazardous Chemicals Information
Centre, Dunedin

Following the recommendations of the Commission of Enquiry
into the Parnell Civil Defence Emergency in February 1973 when
drums of an organophosphorus cotton defoliant were damaged
in transit, the National Hazardous Chemical Information Centre
(NHCIC) was established in Dunedin in conjunction with the
existing National Poisons Information Centre. A list of chemicals
was obtained by circularising all manufacturers in New Zealand
for details of chemicals used or stored. Data sheets were
prepared listing chemical name, synonyms, a description of the
chemical's appearance, the immediate health hazard that it
presents to persons exposed to it, whether protective equipment
is required to handle it and suggested management procedures
in the event of fires or spillages involving the compound.

The files reached an operational state in August, 1979, and
NHCIC “went public". Since then numerous enquiries have been
dealt with.

The operation of NHCIC together with some examples of
enquiries directed to the centre will be discussed.

The Role Of /n Vitro Tests In Detection
And Regulatlon Of Carcinogens

Lynnette Ferguson
Cancer Research Laboratory, Auckland Division, Cancer
Society of NZ.

The identification of carcinogens is a necessary prerequisitato
the control of their distribution and use. While animal tests give
the most meaningful information, they involve considsrable time
and expense. The high dose levels of materia! required and
apparent species specificity of many carcinogenic agents make it
difficult to be certain of the relevance of such data to the human
situation.. Attention has turned in more recent years to more
simple in vitro test systems, such as the bacterial mutagenicity
assay known as the ‘Ames test’. Validation studies suggest that
such tests can give comparable results to rodent models in.
predicting human carcinogenicity.

When new compounds are under consideration, no singte test
is conclusive, but a carefully selected battery of such tests can
give persuasive evidence, at least sufficient to indicate priorities
tor animal teshng_fromlsmg approaches involve a combination
of in vivo and in vifro tests. These provide information on
metabolism and absorptaon of a compound with far greater
sensitivity than either test alone, and in combination with a cost
benefit analysis, could provide sufficient data uponwhich 1o base
regulatory controls,

The quality of many chemicals varies between batches, and it
would be unrealistic to perform animal tests on each batch. In
this situation in vitro tests can usefully supplement chemical
analysis to detect suspicious impurities, and thereby protect the
user from possible carcinogenic hazard.

The Fire Service And Chemical Hazards

AW, Bruce
Commander, NZ Fire Service, No. 1 Region, Auckland

The paper, supported by colour slides, will portray the
observations of a senior commanding officer in the NZ Fire
Service following a recent study tour on behalf of the NZ Fire
Service Commission to the United States, Canada and the
United Kingdom.

The specific brief on those visits was to investigate and report
on fire protection, firefighting, techniques and training,
specifically affecting the petrochemical industry and in
particular liquified petroleum gas and natural gas.

This was achieved by visiting numerous refineries and
chemical plants, involving production, distribution, storage,
transportation, together with associated fire equipment, fire-
et i res.
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The paper will endeavour to make a realistic appraisal of the
associgted problems with particular emphasis on liquified
petroleum gas as a fuel of vital concern to the future of New
Zealand.

In association with the Ministry of Energy and the petroleum
and gas industries, the Fire Service has an important part to play
in dealing with any projected problems,

Development Of The Control Of Toxic
Substances In New Zealand

M.N. Bates
Department of Health, Wellington

The history of the legislation controlling toxic substances in
New Zealand is briefly reviewed. There is an international move
"away from the control of chemicals after their toxic hazards have
become apparent during a period of use and misuse towards an
"anticipatory” approach involving a premarket evaluation of new
chemicals. The particular problems this approach poses for New
Zealand are discussed in relation to the new Toxic Substances
Act 1979 and its regulations.

Chromatography

Analytical And Semi-Preparative
Purlfication Of Peptides And Proteins
Using HPLC With Radlally Compressed
Reverse Phase Columns

M.T.W. Hearn, B. Grego and C.A. Bishop"
Autoimmunity Research Unit, University of Otago Medical
School, Dunedin, and *ANAC Ltd, P.O. Box 5565, Auckland

The analysis and purification of peptides and proteins using
reversed phase high performance liquid chromatography
(HPLC) is now an established technique. A recent additionto the
wide range of columns avatlable for this purpose has been the
introduction of polysthyiene cartridges containing spherical,
silica based reversed phase packing material, which achieve
maximal efficiency when radially compressed. Using these
cartridges it has been possible to achieve separations of mg
quantities of both whole proteins and the trypic digest products
of proteins without loss of resolution. Post chromatographic
recoveries of loaded proteins have been assessed by the analysis
of radio-actively labelled samples and found to be in the range of
95 to 100%. The proteins used for this study include the following:
human thyroglobulin 19 8, guinea pig thyroglobulin 19 § (2%
labelled), ovine thyrotrophin ("2 labelled and unlabelied)w,5, ¥
endorphins, human growth hormone, bovine insulin, angiotensin
| and chick lysozyme.

The Analysis Of Carotenolds Of Green
Plant Extracts By HPLC

E. Payne* and D'. McNaughton
Ruakura Animal Research Station, Hamilton

Though there have been several reports of analyses for
carotenoids by HPLC utilising sllica celumns and straight phase
saparations only one or two brief reports have been made using
reverse phase technigues with a C18 column.

Initial separations did not have the resolution of normal phase
techniques and poor peak shapes. Now a separation has been
achieved equal to any achieved on straight silica utilising a multi-
solvent system initially developed at the Roche Marine
Pharmacology Laboratory.

This system has been adapted 1o allow rapid measurements of
lutein and "B carotens in protein extracted from lucerne and
ryegrass/clover in order to study the effects of various factors
and modifications of extraction techniques on the levet of
carotenoids in the protein extracts.

Though ideally a gradient system is required to resolve a
system of such wide polarity dn isocratic system can be utilised
using two solvent mixtures and a three-way valve.

The etfect of light and oxygen on carotenoid yields has been
shown to be critical both in the analytical extraction and in the
production of protein extracts from the green crop.

Chemistry In New Zealand

Determination Of Mothproofing Agents
By HPLC

C.T. Page )
Wool Research Crganisation of NZ, Lincoin

Larvae of a smail number of species of moths and beetles are
able to digest keratin, making them pests of clothing, blankets,
upholstery fabric and carpets. A number of commercial moth-
proofing agents are available to protect wool, and provided the
fibres have been adequately treated little damage occurs. By
measuring the residual amount of mothproofing agent present in
the wool the type of product used and the level of treatment can
be determined.

The active constituent of one of the mothproofing agents is a
mixture of isomers of a chloro-2-chloromethyl sulphonamide
diphenyl ether. Using a reverse phase radial compression
column and a methanol/water solvent, rapid separation of the
mothproofing agent is obtained. The normal phase separation
mechanisms, which can occur with the lower C18 coating of
radial compression columns, are suppressed by adding a
quaternary ion pairing reagent to the solvent.

An alternative separation method involves the use of a CN
bonded phase celumn and non-polar solvents. In this situation
the CN bonded phase packing performs similarly to a normal
phase silica column but it eliminates the possibility of
deactivating the column and reduces the time for the column to
equilibrate with the solvent.

Anocther mothproofing agent has the synthetic pyrethroid,
permethrin, as its active constituent. The ¢is:trans isomers can be
readily separated using the CN bonded phase technique.

Inverse Gas Chromatography Of Wool 34

J.R. McLaughlin and C.G. Pope*
Wool Research Organisation of NZ, Lincoin, and 'Chemistry
Departmant, University of Otago, Dunedin

Inverse Gas Chromatography (IGC) is a method forexamining
the physical chemistry of surfaces. Unlike conventional gas
chromatography, which usually invoives the investigation of
complex injected material on well characterised substrates, with
IGC it is the column packing which is investigated by the
injection and elution of (usually simple) interactive probe
molecules.

A column was packed with wool and the C1to Cslinear alcohols
were injected as probe molecules. Changes in retention volume
with water content and chemical pretreatment of the wool, and
with temperature, provided information which lead to a better

‘understanding of the wool surface.

Caplllary Column Gas-Liquid
Chromatography Of Wax Esters And
Triglycerides

R.A. Franich
Forest Research Institute, Rotorua

Columns packed with high-temperature-stable phases
(Dexsil;Silar) have been previously used for gas liquid
chromatography (gic) of waxes and triglycerides. Whereas these
columns provide satisfactory resolution of simpte homologous
series, resolution of complex mixtures cannot readily be
achieved. High elution temperatures are also required (e.g. Cs
alkyl ester glutas at ca 330°C on Dexsil phase). Use of short (ca5
m) silicone gum wall-coated open tubular capiltary columns offer
increased resolution over that of packed columns, and also show
a useful temperature advantage (e.g. Cse alky! aster elutes at ca
270°C), which can be important when attempting gas chromato-
graphy-mass spectrometry (gc-ms) studies owing to limitations
on interface temperatures. Recent availabilty of persilylated wall-
coated capillary columns which display both high resolution and
thermal stability enable temperature programming to 350°C.
Examples of gic and gc-ms analyses of some natural waxas and
triglycerides will be illustrated, together with a discussion of
capiliary column injection techniques for these low-volatility
compounds,
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An Approach To Total Optimisation Of
Gas Chromatographic Systems

J.H. Purnell
Department of Chemistry, University College of Swansea,
Singleton Park, Swansea SA2 8PP, Wales

The "window analysis” approach to optimisation of mixed
solvent selection in GLC, initiated by us in 1975, has since been
oxtended to take in other important parameters such as
temperature, carrier gas composition and, in HPLC, solvant
composition, pH and substrate composition. The technique is
now extended 1o the more general problem of solvent choice and
loading and, finally, of analysis time. This permits identification
of the maximum performance of any system and, thus, in
principle, of the conditions for absolute optimisation of a given
soparation.

Examples, for both packed and open columns, are given and
the agreement between calculated and experimental
performance Is shown to be excellent. The method thus allows,
for the first time, unequivocal choice between solvents, or their
mixtures, and between packed and open tube columns.

Vintage Amygdalin? —
Its Pharmaceutical Aseessment

M.P. Heenan® and Michael Kingsford
Chamistry Division, DSIR, Petong

Amygdalin (D-mandelonitrolo- B-’D-glucosido-ﬁ— B,-D-
glucoside) has been promgted as a drug for use in cancer
chemotherapy. It is presented as a sclution for injection, a
iyophilised powder for injection, or as tablets. Formulations have
been examined by Chemistry Division as part of the MEDIQUAL
programme of drug quality surveillance.

tn aqueous solutions above pH7, amygdalin undergoes rapid
epimerisation at the benzyl carbon atom to form a mixture of
amygdalin and neoamygdafin. Hydrolysis of the nitrile group to
form an amide or carboxyllc acid occurs more slowly. In acid
conditions, amygdalin degrades to benzaldehyde, free sugars
and free cyanide.

An HPLC assay has been developed which rapidiy separates
amygdalin and neoamygdalin by using a 25c¢m Zorbax CN
column and 2 percent aqueous acetic acid. The method was used
to assess commercial amygdalin preparations.

The determination of optical rotation, regularly used by
manutacturers to control neoamygdalin content, is insensitive to
epimerisation and can be misleading.

Preparative-Analytical HPLC For The
Separation Of Plant Waxes

K.D. Steele and J.A. Zabkiewicz
Forest Research Institute, Private Bag, Rotorua

Complex natural extracts such as piant waxes need to be
separated into constituents classes betore individual compound
analysis is possible. Preparative-TLC is one standard method but
is difficult to use quantitatively and for that reason has been
replaced with an HPLC alternative,

Several methods and equipment combinations were evaluated
based around separaticns on silica packings. Sample sizes
varled from t to 50mg. Though simple and cheap, systems
incorporating Sep-paks suffered from solvent leaks, contamina-
tion and physical deterioration, restricting their use. Alternative
metal equivalents were more satisfactory. Although a mass
detector was used principally, UV detection could also be used
with the solvent systems finally chosen.

The routine method developed provided a quick and flexible
separation of neutral plant wax constituents in micro- to
milligram amounts prior to further GC or GC-MS analysis.

Separation Of Unsaturated Fatty Esters

Cecil B. Johnson
Applied Biochemistry Division, DSIR, Paimerston North

A method was developed for the separation of fatty asters
according to the number of double bonds that they contain. This
method is based on the reverse phase column chromatographic
separation of mercuric acetate derivatives of the unsaturated
Xiv

asters.

Three modes of operation were developed:

1. The esters (in methancl) were injected into a methanol-water
mixture on the top of the column. Saturateds were eluted
with methanol and unsaturateds {as a group) with sthylene
glycol dimethy! ether.

2. The esters were injected into a methanol-water-acetic acid
mixture and the unsaturateds (followed by the saturateds)
eluted, in turn, by a series of solvents containing increasing
proportions of methanol.

3. Saturated esters were removed by mode 1, after which the
column was washed with a methanol-water mixture followed
by the sclvents in mode 2.

This method has been used in the enalysis of tallow and for the
preparative isolation of polyunsaturated fatty esters from naturat
sources. The esters may also be separated on the basis of thelr
chain lengths on the column.

INORGANIC

The Crystal Structure Of
Trans-[Co(en):(C.0.)(OH:)](CF:S0:).2H.0
And The Reactions Of The
Trans-[Co(en):(C:0./H) (OH/H)]°,+,2+
Species

D.A. Buckingham, C.R. Clark, G.M. Miskelly* and J. Simpson
Department of Chemistry, University of Otago

A crystal structure of trans-[Co(en)z(C204){OHz}] {CF3SOa).
2H20 has ?en completed {(monoctinic, Pz21/¢, a=9.537, b=14.708,
c=13.55.7 A; B =102.9°) in order to confirm our previous stereo-
chemical assignment®. The rates of reaction for the trans isomer
ara significantly slower than for the cis isomer, a difference noted
also in the cyclisation of cis and trans-[Co(en)2{NH2CH2C00)
{OHz}]2+.? %, However, the cyclisation of trans-[Co(en)2{C204}
{OHz)]+ proceeds via the cls-isomer, in contrast to the cvelisation
of trans-[Co({en)2(NHz2CH2C00)(OHz}]*+ which, for *Q-tracer
axpariments, has been shown to occur via direct substitution at
the Co(lll) cantre,

The pK values and reaction rates for the cis- and trans-

" [Co(en)2(C204/H){OH/H))*+ 2+ will be compared and the

differences discussed in terms of the sterecchemical relation-
ships of the H20 (or OH-) and C204+%- {or HC204-) ligands in the
two isomers.

References

1. G.M. Miskelly, Abstracts PiI-15, COMO-10 Conference,
Queenstown, New Zealand, May 1981.

2, C.J. Boreham, Ph.D. Thesis, The Australian National
University, July 1978.

3. C.J. Boreham and D.A. Buckingham, lnorg. Chem. accepted
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The Interaction Of Dioxygen With The
Oxalyldihydrazide Complexes of
Copper(ll)

K.J. Oliver and T.N.M. Waters
Department of Chemistry, University of Auckland

The oxalyldihydrazide complex of copper{ll) has leng been
used as an analytical reagent because of its very high extinction
coefficient ( € 29 000 at 515 nm). It has been found that dioxygen
is an essential constituent in the development of the colour
leading to reports that the compound responsible was an oxygen
carrier. Suggestions that the system was a model for some
biological processes involving copper quickly follow.

The roles of dioxygen, base, and carbonyl-containing
compounds in the chemistry of the reaction have been
investigated and two stages leading to compounds showing
intense blue and intense purple colours have been identified.
X-ray structural, e.s.r. and other physical and chemical data will
be presented.
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The Addition Reactions Of Group IV B
Hydrides (C, S|, Ge, Sn) To Cobalt
Carbonyls
S.P. Foster (Student Paper Competition)
Department of Chemistry, Waikato University

Group IV B Metal-Cobalt Carbonyls have been limited to a
maximum of 5 metal skeletal atoms. Recent work on the reactions
of Group IV B hydrides (Si, Ge, Sn) with cobalt carbonyls have
shown ways of extending this metal skelston.

Metal Complexes Of
Pentaazamacrocyclic Ligands
P. Osvath, N.F. Curtis, D.C. Weatherburn
Chemistry Department, Victoria University of Wellington

A wide variety of transition metal complexes with
pentaazamacrocyclic ligands of ring size ranging from 15 to 20
have been prepared.
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Spectral characteristics, stability and dhemical properties'of the
complexes have been investigated, and will be presented.

Effect Of Aluminium Content On The
Catalytic Activity Of ZSM-5

L.P. Aldridge*, D.M. Bibby, and N.B. Milestone
Chemistry Division, DSIR, Petona

ZSM-5 is the zeolite catalyst which will be used by Mobil to
convert methanol to gasoline. The zeolite is synthesised in a
hydrothermal system containing silica, alumina, a base and a
“templating ion” such as a primary amine or tetra ethyl
ammonium hydroxide or tetra propyl ammonium hydroxide.

It has been shown that the cataiytic site in the zeolite is related
to the hydrogen “cations” required to batance the negative
charge resulting from the substitution of atuminium for silicon in
the zeolite framework. The more alumina present in the zeolite
the more potential catalytic sites are available.

We have investigated the catalytic activity of a series of ZSM-5
zeolites with varying aluminium composition. These zeolites had
A120a contents ranging from O to 4% and were prepared using 3
different “templating ions™ (1) butyl amine, (2) tetra ethyl
ammonium hydroxide (TEA) and (3) tetra propyl ammonium
hydroxide (TPA). The zeolites were used to convert methanol to
gasoline, the composition of which were monitored over a 24
hour period.

We have found that when th2 A1203 content of ZSM-5 falls
balow 0.05% the zeolite will not convert methanol to gasoline. As
the A1z0a content of ZSM-5 increases the composition of the
gasoline produced changes markedly.

We have also found that ZSM-5 zeo!iles with the same Alz(a
content which were prepared using the three different
“templating ions” have different catalytic properties In that the
product compositions of the gasoline produced by these zeolites
are different. We speculate that the distribution of the aluminium
atoms within the zeolites and hence the distribution of catalytic
sites is responsible for this effect.

Chemistry In New Zoaland

Adsorption Of Alcohols From Agueous
Solutions Onto ZSM-5 Zeolites And
Silicalite

N.B. Milestone, D.M. Bibby
Chemistry Division, DSIR, Petone

The synthesis of high silica zeolites has led to zeclites with
some unusual properties. Among these are those of exceptional
therma! stabitity and hydrophobocity. The hydrophobic
properties are dependent on the aluminium content of the zeolite
and give these zeolites the ability to absorb small organic
molecules from dilute aqueous solutions.

Adsorption studies of water-soluble alcohols have been made
using the zeolite ZSM-5 synthesized with a range of aluminium
contents and the pure silica analogue silicalite. The amount of
alcohol adsorbed depends on both the aluminium content of the
zeolite and the atcoho! being absorbed. Ethanol is more strongly
adsorbed on ZSM-5 than silicalite but this order is reversed for
the less water soluble butanol.

Electrochemical Synthesls Of Metal
Thlocyanates And Related Complexes

Michael J. Taylor and Brian C. Dobson
Department of Chemistry, University of Auckland

Anodic oxidation of metals in the presence of suitable ligands
can provide a simple preparative route to various complexes. The
technique lends itself to convenient control of reaction
conditions and allows such factors as the oxidation state of the
metal and the stoichiometry of the product to be regulated.

In this work we are interested in the development and
application of non-aqueous electrolyte systems. The preparation .
of thiocyanate complexes of various metals using a system based
on thiocyanic acid in acetonitrile will be described, and other
systems will be outlined. Structural methods, including IR,
Raman and NMR spectroscopy, are employed to characterise the
products.

A Scale Of Electronegativity, Based On
Diatomic Molecular Force Constants

Derek W. Smith
University of Waikato

IN 1982 electronegativity, as a semi-quantitative concept, will
celebrate its Golden Jubilee. Despite the advances in
experimental and theoretical chemistry over 50 years, electro-
negativity remains alive and well: the concept is still fundamental
to an orderly study of chemistry. However, the mast popular
scales in use up to the present time suffer from serious defects.
Electronegativity is defined as a property of an atom in a
motecule; only the Pauling scale (and then only partially) is
based on molecular data.

This paper will describe how a scale of electronegativities can
be established using the force constants of diatomic molecules.
The resulting scale is in good agreement with existing ones, and
is consistent with experimental molecular properties and
chemical periodicity.

Mossbauer Spectroscopy Of iron In
Float Glass

ILW.M .Brown
Chemistry Division, DSIR, Petone

The use of Mossbauer spectroscopy to study the site symmetry
and structural behaviour of iron in glass is now well established
and has been applied to a number of glass-forming systems
particularly in the field of silicate chemistry. While many studies
have encompassed systematic studies of simple two or three
component glass-forming systems there has been limited work
on complex multicomponent glasses and glasses of major
commaercial significance. Further, there has been little or no use
made of M3ssbauer spectroscopy in the examination of crystal-
lisation and devitrification phenomena in glass.

This paper examines devitrification behaviour in a commercial
Float glass using iron (as Fe203) as a tracer for the devitrification
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process. MUssbauer spectroscopy and X-ray diffraction
techniques are used to study the inter-relation between glassy
and crystalline phases formed under a range of firing conditions.

Kinetic Studies Of The Decomposition In
Acid Sclution Of Copper Complexes

Paul G. Graham, Pster Osvath and David C. Weatherburn®
Chemistry Department, Victoria University of Wallington

Over the past few years we have been studying the decompo-
sition in acid solution of a series of copper(ll) complexes with
polyamine ligands. The ligands have included simple diamines,
triamines, tetraamines and triaza-and pentaazamacrocycles. A
wide range of kinetic behaviour has been observed, some
reactions are independent of the acid concentration, other
reactions display a first or second order dependence upon [H*]
and other systerhs show more complex Kinetic behaviour.
Nevertheless all the data can be accommodated within a single
mechanistic scheme and this scheme will be presented and
discussed.

The Mechanism Of The Secondary
Alkylation Of Coordinated Dinltrogen

Joseph Chatt, Wasif Hussain, G. Jeffery Leigh, Heinrick
Neukamm, Christopher J. Pickett and Douglas A. Rankin*
ARC Unit of Nitrogen Fixation and School of Molecular
Sciences, University of Sussex, Brighton, England BN1SRO,

and Wool Research Organisation of NZ, Lincoln -

The moncalkylation of co-ordinated dinitrogen in complexes
trans - (M (Nz2)2 (dxpe)z) (M = Mo, W; dxpe = bis 1,2 (disubstituted
phosphing) ethane} cccurs via a reaction pathway whose rate
determining step involves loss of one of the co-ordinated

dinitrogen molecules. Some of the resulting monoalkylated:

diazenido (1-) products are known to undergo further alkylation.
The mechanism of this secondary alkylation has been studied
using cyclic voltametry and the results are reported in this paper.
The reaction has a Sn2 mechanism. The rate of loss of co-
ordinated dinitrogen In the monoalkylation reaction and the rate
of secondary alkylation are sansitive to the metal and coligands.
Factors which affect these reactions rates will be discussed.

Sulphur Compounds Formed In The
Cement Kiin

R.A. Kennerley .
Chemistry Division, DSIR, Petone

Sulphur present in the ¢oal and the raw material react in the
kiln to form mainly alkali and calcium sulphates and SOz Some
alkali sulphate is volatilized and trapped by the precipitators but
802 escapes into the atmosphere. Alkali sulphates which remain
and are Incorporated in the cement dissolve in the concrete
mixing water at a fagter rate than sulphate present in the cement
as added gypsum. Alkalies which are released rapidly during
mixing Influence the rate of setting and strength development of
concrete. Standard specifications limit the total sulphate in
cemant; hence whare appreciable alkali su!phate is present, the
amount of gypsum which can be added to optimize setting and
hardening is restricted.

Sulphur compounds also deposit in the kiln and create
operating problems for cement manufacturers. The nature of the
vartous compounds which form, including (CazSi04)2.CaS04
{Sulphospurrite) and 3Ca0.3A1203.CaS04 will be described and
examples where the formatton of these compounds have created
difficulties in New Zealand will be cited.

The importance of relatively low (¢ 2.5%) sulphur coals to the
New Zealand cement Industry will be stressed, and the world-
wide interest in minimizing the sulphate and alkali contents of
portland cement will be mentioned.

Novel! And Unusual Compounds In The
Vapours Above Moiten Salts

H. Bloom
Chemistry Department, University of Tasmania
Vapour pressure measurements for molten salts and their
mixtures gave rasults in the 1950's which could not be explained
XvI

on the basis of simple unassociated vapour species. In explana-
tion, many complex compounds were postulated, such as LizCla

above molten lithium chloride and CsPbCla above mixtures of
lead chiortde and caesium chloride. '

More recently , mass spectrometry of vapours emerging from
Knudsen celis and Raman spectroscopic measurements on salt
vapours have established a large number of unusual compounds.
Some examples are, PbCIBr, NdAl«Clis, UAICIls, KPbBra,
Cu4BraClz, LiCuzCls,NaAgzBrs and many other gaseous species
including trimers, tetramers and pentamers of the halidas of
Groups 1A and 1B.

In this lecture the experimental techniques, results and
attempts to explain these unusual compounds, will be presentad.

Preparation And Kinetic Studies Of
Triazamacrocyclic Copper(il) And
Nickel(ll) Complexes
P.G. Graham" and D.C. Weatherburn
Department of Chemistry, Victoria University of Wellington

Copper{ll) and nrickel(ll) complexes of triazamacrocyclic
ligands have been prepared with a varlety of ring sizes and with
differing arrangements of methy| substituents.
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2,2,4-—Me3[l2]ane-l,5,9-N

L,m,n = 0-4

The nicket(ll) complexes are either five-coordinate in aqueous
solution, as for example, 2,2,4-Mes[12)ane-1,5,8-Ns-nickel{il}, or
six-coordinate, such as [12)ane-1,5,9-Na-nickel{ll}. The proper-
tias of a number of these complexes will be discussed.

The acid-decomposition reactions of the copper(il) and
nickel(il} complexes have been studied, and show large
differences in the rates and activation parameters for each metal
ion. Complexes of ligands with larger ring sizes (12-membered
and higher) tend to react at a rate independent of acid
concentration with increasing acid concentrations. The effect of
methy{ substituents on the decomposition reaction has also been
studied, and the results of these kinetic investigations will be
reported.

Formation And Thermal Stability Of Low
Al Content ZSM-5 Zeolltes Prepared
' From Amine Contalning Systems

D.M. Bibby, N.B. Milestone, L.P. Aldridge
Chemistry Division, DSIR, Petone

Z8M-5 2evlites are synthesised in hydrothermal systems
typically containing organic bases such as tetraalkyl ammonium
hydroxide or primary amines at temperatures around 150°C.

ZSM-5 can be synthesised with Al' contents ranging from
about 3 percent (Si/Al ratio ¢20) down to the pure silica end-
member known as silicalite. The whole range of Al containing
Z5M-5 zeolites can be synthesised using tetra-alkyl ammonium
hydroxide containing systems, but we have been unable to
prepare ZSM-5 with Si/Al ratios greater than about 200 when
using amine containing systems. ln amine containing systems
where the starting composition has a Si/Al ratio greaterthan 200
the excess silica form separate phases such as cristobalite (SiOz)
or kenyaite (NaSi10205{QOH)4+.3H:0). :

Z8M-5 zeolites with Si/A1 ratios between 100 and 200 prepared
from amine containing systems have been found to be relatively
thermally unstable. The ratio of decomposition decreases as the
Si’Al ratio falls, and at Si/Al ratics below 100, which
corresponds to mora than 1 Al atém per unitcell, ZSM-5 appears
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to be stable indefinitely. In comparison ZSM-5 zeolites with Si/Al
ratios in the range 100 to 200 which have been prepared from
tetraalkyl ammonium hydroxide containing systemas are stable to
temperatures in excess of 1000°C.

Thermal Decomposition Of Some Ni Il
Thiourea Chloride Complexes

Martin P.B. Attard and John O. Hili*
Dgpartment of Inorganic and Analytical Chemistry, La Trobe
University, Bundoora, Victoria 3083, Australia

Programmed Probe Analysis (PPA)' has been employed to
identity the decomposition products and to derive the thermal
decomposition mechanism of a series of nickel 1l thiourea
chloride complexes of stoichiometry Ni(tu)4«Cl2. Two types of
two-step mechanisms are evident: for (tu) = thiourea, methyl-
thiourea, HCI is lost in both decomposition steps whsareas for
{tu) = dimethylthiourea, dibutylthicurea, ethylthiourea, allyl-
thiourea and naphthyithiourea, HCI is lost only during the
second stage of decomposition. The proposed thermal decom-
position mechanisms are rationalised in terms of the inductive
effect of the R group(s) of the thiourea ligand.

1. J.F. Smith, Int. J. Mass Spectrom. ion Physics, 26, 149 (1978).

Metal lon : Amino Acid Ester: 1,2-
Diamine = 1:1:1 Complexes. Stability
Constants And Rates Of Alkaline
Hydrolysis Of The Ester Function

K.L.G. Wilson and P.J. Morris*
Chemistry Department, Uriversity of Waikato

Stability constants have been measured, using SCOGS, for
varlous ME(1,2-amine)?¥ complexes, where M = Cu2+, Ni+; E =
2 3-diaminopropanocic acid methyl ester, 4,5-diaminopentancic
acid methyl ester, histidine methyl ester; 1.2-diamine =
1,2-diaminocethane, 1,2-diaminocyclchexane. There is generally
no enhancement of the stability of the 1:1:1 complexes (often
seen in other mixed ligand systems) as compared to the 1:2
complexes. Consequently 1:1;1 mole ratio solutions contain
about 66% ME(1.2-diamine)?* and 17% each of MEz** and
M(1,2-diamineg)z2¥.

Kinetic studies on the alkaline hydrolysis of the ester function
at varlous MZ*:E:1,2-diamine mole ratios, will ba reported. Tha
kinetic complications associated with disproportionation in
these labile systems will be discussad. The effocts of systematic
changes in the structure of the aster and the 1,2-dlamine, on the
rate constant for ester hydrolysis will be examined.

The Chemistry, Structures, Spectroscopy
And Bonding In Mixed-Valence
Complexes

R.J.H. Clark
Department of Chemistry, University College, London

A survey of synthetic routes to linear-chain mixed-valence
complexes of platinum and palladium, for example, of the types
[Mu{LL)z][Mv(LL)2Xz]Y4, where LL = a bidentate aliphatic amine,
X =Cl, Brorl, and Y = Cl,Br,|,BFT ,CIO« etc., will be presented.
Such complexes are of considerable interest asone-dimenslonal
materials since their electrical conductance is highly pressure
dependent (by as much as 10° on their being compressed to 140
kbar) and iIntermediate between that of insulators such as
K2PICla {C11 - € 10-°(3-'cm-~') and “metals” such as KCP,
KzPt{CN)sBros.3Hz0 011 ~102Q.'¢m-*). The key structural
faatures of the complexes will be discussed with reference to
recent X-ray analyses on Cs2[Ptu(NO2)(NH3)Xz][Piv(NOz2)
(NHa)X4], X = Cl or Br, and [Ptu{NH3)s][Ptiv(NH2)4Br2](HSO4)4.

The electronic, Raman and resonance Raman spectra of these
complexes will be presented, together with polarization data. The
resonance Raman spectra vield long overtone progressions in
the X-Ptiv-X symmetric chain -stretching mode, providing
information on harmonic frequencies and anharmonicities as
wall as on the nature of the geometric change in the molecules on
axcitation from the ground to the intervalence state. This change
Chemisiry In New Zoaland

will be related to the one-dimensionality of the electrical
conductance of the complexes. The nature of the bonding in, and
spectroscopy of, these class Il mixed-valence complexes will be
contrasted with that in class |1l {i.e. delocalised) complexes, such
as ruthenium red, [RusQz(NHa}1a]e™*

Metal-Carbon Mulitiple Bonds

A.H. Wright (Student Paper Competition)
Department of Chemisiry, Unh{ersity of Auckland

Much of the recent research in organometallic chemistry has
concentrated on multiple metal-carbon bonds. While of obvious
intrinsic interest, unsaturated metal-carbon bonds are also
frequently proposed as intermediates in industrial catalytic
processes. ’

Research in our laboratory has recently concentrated on a
particularly reactive type of carbene complex (containing a
metal-carbon double bond). These dihalocarbene complexes,
such as RuClz(CCLR) (CO) (PPha)z, react with many nucleophiles
to give products derived from reactions of the co-ordinated
ligand.

In particular, reactions with carbon nucleophiles have ledto a
series of carbyne complexas (containing rnetal-carbon triple
bonds).

PP, PPh,
C
U |/ 2 LiPt, N |_
/Ru /([ _— - /RU—C—Ph
oc” | ¢ oc” |
PPh_ | PPh
3 ¢ 3

Further studies of these species is currently under way.

The Energy Of d Electrons From Ferrous
lons In Minerals

L.P. Aldridge®, G.M. Bancroft and J.5. Tse
Chemistry Division, DSIR, Petone, and Chemistry Department,
University of Western Ontario, London, Ontario, Canada

We have calculated the energies of d electrons in ferrous
cations using the extended Huckel Method (with self consistent
charge) from the positions of the Fa?+ cation and the nearest
neighbour oxygen anions. The energies of the d electrons in Fe2+
were calculated within gillespite, (which has 4 oxygen atoms
surrounding the Fe?+ in a square planar environment) garnet
(where the 8 oxygen atoms are situated at the corners of a cube)
and the olivine M1 and M2 sites {with 6 oxygens arranged in a
distorted octahedron). These energies were compared to the
observed energies derived from adsorption or Mossbauer
spectra and there was a linear relationship between the observed
and calculated energies. (The correlation coefficient was 0.98)

Ecale = 1.57 Eobs - 537 (cm-1)

The Mechanisms Of Induced Aquation
And Base Hydrolysis Ot Cobalt(Ill)
Complexes. Do Intermediates Of
Reduced Coordination Number Exist?

D.A. Buckingham
Department of Chemistry, University of Otago

The mechanisms of substitution in inorganic complexes and
the question of common intermediates of reduced coordination
number and their lifetimes has interested inorganic chemists for
the past 40 years, Today we still do not have a complete
understanding of these processes.

For acido-cobalt(l1l) species induced aquation (Hg?+ ,NQ+, Clz,
HOCI, OH-} are particularly facile, and intermediates of reduced
coordination number are believed to exist in some cases (D
mechanism). The ls proposal, with the intermediate reacting with
the environment provided by its solvation shell, has received
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increasing support and It now appears that In aqueous sclution
the lifetime of this intermadiate is so short that it cannot control
the speed, or direct the position of entry, of the incoming group.
These matters are decided by events occurring before the group
being replaced has left the metal.

We now have good evidence for entry of groups from the
intermediate solvation sheath, and evidence that the
intermediate, if it exists at all, has a lifetime so short that metal-
ligand bonds do not have sufficient time to readjust to a new
environment, '

This chemistry will be discussed in terms of the induced
aquation and base hydrolysis reactions of cls-[Co(en)z{glyO}X]+
{X = Cl, Br), t-[Coftren)NHaX]?+ (X = Cl, NO§ MeSO3 Me:S0,
N3 ), antl-p, syn-p and t-{ Co(Metren)NHaX)2+ (X = Cl, Br, Na) and
the parent [Co(NH3)sX]#+ (X = Cl, N3) complexes.

Picket Fence Porphyrins Contalning
Appended Metal Binding Groups

D.A. Buckingham, C.R. Clark and W.S. Webley*
Chemistry Department, University of Otago

Differences in the lability of the two metal ion binding sites in
amino acid appended (glycine, alanine, phenylalanine) picket
fence porphyrins (fig.) allow the formation of heterobinucleir
complexes, [M1{Ns)-{P)Mz]~, with inter-metal distancesof ca5 A.
The Cu-Fe porphyrin holds promise as a model for the active site
of cytochrome oxidase and e s.r., electrochemistry and catalytic
activity (dioxygen reduction) parameters for. this system are
reported. Metal insertion into therfree base forms of the porphyrin
ligands occurs via rapid complexation of M+ by the

A H
: R-g‘(;""a. RGN Ha
QH , O

N+ site and its subsequent rate limiting intramolecular transfer
into the porphyrin nucleus. These metallation reactions are the
fastest yet observed for porphyrins and appear to have some
relevance to the enzymic metal insertions of protoporphyrin IX,
A strategy to create a molecular binding site above the plane of
iron, manganesa and ruthenium porphyrins is cumrently being
developed with a view toward exploring the hydroxylase aclivity
of these specles toward appropriate occluded substrates.
Synthetic approaches to these systems are also discussed.

Mass Spectrometry

Mass-Spectrometry Of Sporidesmin
Metabolites

P.T. Helland and R. Fairclough
Ruskura Agricultural Research Centre, MAF, Hamiiton

Microsomal degradation of the facial eczema toxin
sporidesmin has been studied by chromatographic and mass-
spectrometric techniquas. A number of lipophillic metabolites
have been characterised by high resolution mass-spectrometry
and detalled analysis of their fragmentation patterns. Loss of the
disulphide bridge is accompanied by hydroxylations.

Xvill '

Investigation Of Long-Chain Alkyl Esters
And Macrocyclic Lactones By El And CI
Mass Spectrometry

R.A. Franich
Forast Research instituts, Rotorua

The structures of some natural long-chain alkyi esters and
simpte macrocyclic lactones have been investigated using direct
inlet- and gas chromatography- mass spectrometry in both
electron impact and chemical ionisation modes.

The Attachment Of Low Energy
Electrons To Dicyanogen In The Gas
Phase

Bruce J. Mcintosh® and Peter W. Harland (Student Paper
Competition) !
Chermistry Department, University of Canterbury

The study of negative ion formation by low energy electron
impact under single collision conditions in the gas phase leads
directly to the evaluation of thermochemical parameters for free.
radicals, ions and molecules which would be ditficult to obtain by
any other means. The major problems associated with negative
ion studies are the manipulation of near thermal energy electron
beams, low capture cross-sections, difficulties resulting from a
finite electron energy distribution and the necessity to measure
the transiational energy of the ions formed. A mass spectrometer
with a specially designed ion source will be described and data
for dicyanogen, C:Nz, and related small molecules, will be
presented.

Flowing Afterglow Studies Of lon-
Molecule Reactions Of Phosphine

C.G. Freeman, P.W. Harland, M.J. McEwan and L.M. Parker
Department of Chemistry, University of Cantarbury

A series of gas phase ion-molecule reactions involving
phosphine {PH3) have been studied in aflowing afterglow system
incorporating a quadrupole mass filter. Reactions involving both
phosphine as a neutral reactant

X+ + PHa =% Products
and positive ions generated from phosphine

PHnt + R = Products

(n=0,30r4)
have been investigated. Rate coefficients are reported and
compared with collision rates calculated from classical models.
lon-molecule processes involving phosphine are of

importance in the chemistry of interstellar dust clouds and are
possibly relevant to the chemistry of the atmosphere of the
planet Jupiter.

Defensive Secretion Of NZ Tenebrionid
Beetles — The ldentlification Of 4-
Methylhex-1-en-3-one In Amarygmus
tristis.

C. Gnanasunderam, R. Hutchin and H. Young
Entomology and Horticulture and Processing Divisions, Mt
Albert Research Centre, DSIR, Auckland

In eddition to the usual quinones and hydrocarbons found in
the defensive secretions of this type of beetle two branch chain
ketones have been identified in the secretion from Amarygmus
tristis. The structures of the ketonss have been shown by GC/MS
to be 4-methylhex-1-en-3-one and its saturated analogue. Thisis
the first report of the isolation of the unsaturated ketone from
natural sources.
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Organic

Aspects Of The Chemistry Of
Phosphoranes

J.1.G. Cadogan FRS
BP Research Centre, Sunbury-on-Thames, England
{Review Lecture)

Synthesis and reactions of novel phosphoranes (5-coordinate
crganophosphorus compounds) wiil be discussed with respect
to their hitherto undetected presence as intermedlates In organo-
phosphorus reactions. Phosphoranes are also precursors in the
formation of reactive Intermediates and non-phosphorus
heterocyclas.

Anthraquinone Pulping — A Mechanism
For Benzanthrone Formation

Jacqueline A. Hemmingson
Chemistry Division, DSIR, Petone
(Poster Session}

Vinyl-substituted quinone methides such as 4-aliylidene-2,
6-dimethylcyclohexa-2, 5-dienone react with anthrone in basic
solution to give an isomeric mixture of (1} and (II}). Both isomers,
when refluxed in base, cyclise and dehydrogenate to give the
benzanthrone (I11}. Each isomer, when the double bond of the
cinnamy| substituent is hydrogenated is oxidised by K3Fe{CN)s
to a methylens cyclohexadienone. These quinone methides,
when refluxed in base, also give benzanthrone (1I1). Amechanism
for benzanthrone formation involving this type of quinone
methide as an intermediate is discussed.

C Clga ©

I T i
Aromatization Routes To
Cycloproparenes

Brian Halton*, and Clifford J. Randall
Department of Chemistry, Victoria University of Wellington

The dehydrohalogenation of 7 7-dihalobicyclo{4,1,0]hept-
3-<enes has provided a viable route to a number of
cycloproparenes’. Recent studies have shown that the A?*-
olefinic linkage of such compounds can be replaced by halogen
substituents at the 3- and 4-positions2. Thus compounds {1a)and
{(1b} undergo base-induced tris-elimination to the
cycloproparenes (2a) and (2b) respectively. The mechanistic
details of these reactions based on studies employing the 'mixed’
tetrahalo compound (tc) will be discussed. In addition, the
results of studies gimed at the synthesis of 2-
halocyclopropabenzenes (4}, ideal precursors for a single
dehydrocyclopropabenzene product, will be presented.

i
H % > X
Y ¥
l X = l | > — X I
it Y
x- Y
1} 12 %) &}

a) X=Y=Br b) X=Y=CI ¢) X=Br,Y=Cl

1. B. Halton, Ind. Eng. Chem. Prod Res. Dev.,
refarences cited therein (1980).

2. P.J. Garratt, and W. Koller, Tetrahedron Lett., 4177 (1976);
W.E. Billups, W.T. Chamberlain, and M.Y. Asim, ibid., 571,
(1977).
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Stereochemistry Of The Formation Of
1,1,3,4-Tetrachloro-2-Ketotetralin By
Chilorination of 2-Naphthol

Judith M. Brittain, David J. Calvert, Peter B.D. de ia Mare,
Paul A. Newman, and Hitomi Suzuki*
Chemistry Department, University of Auckland, Private Bag,
Auckiand, New Zealand, and *Chemistry Department,
Ehime University, Matsuyama 790, Japan.

The reaction of 2-naphthol with molecular chiorine in acetic
acid gives in successive stages 1-chloro-2-naphthol, 1,1-
dichloro-2-keto-1,2-dihydronaphthalene, and 1,1,3,4-
tetrachIoro-2-kelotetralm

segisegissgise:

The alicyclic ring in the ketotetralin would be expected to be
flexible and the value of the vicinal {3JuH) coupling (4.8 Hz) does
not distingulsh satisfactorily between a cis- and a trans-
configuration for this compound. When the high-resolfution 3C
spectrum is considered alsp, however, the results are more
satisfactorily explained by attribution of the compound as the
¢is-isomer. The argument supporting this assignment will be
presented and the mechanistic significance will be discussed
briefly.

The Use Of Carbohydrates As Chiral
Precursors To Prostaglandins

Stephen R. Haines (Student Paper Competition)
Department of Chemistry, Victoria University of Wellington

Prostaglandins are a class of naturally occurring compounds
containing several chiral centres. The structural features typical
of the family are displayed by prostaglandin F25 (1}). The
implication of these compounds as local hormones in important
physiological processes, coupled with an extremely high -
potency, has made prostaglandins the subject of intense
research activity in recent timas. Much of the work has involved
new synthetic strategies to provide intermediates, e.g. lactone
{2), capable of conversion into a variety of prostaglandins. Novel
approaches to such intermediates using carbohydrates as chiral
starting materlals will be discussed.
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Stereospecificity In Dehydration
Reactions

J.M. Coxon and J.R. Gibson
Chemistry Department, University of Canterbury

The resuits of our recent studies on the dehydration of decalols
will be reported. Dehydration in these systems can occur with or
without rearrangement and the stereospecificity of the reactions
has been probed by deuterium labelling experiments. A detailed
mechanism for the reactions is proposed.
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Stereoelectronic Contro!l In Hydride
Transfer To Cyclic Oxenium lons

Daryl Rowan* and Pierre Deslongchamps
*Applied Biochemistry Division, DSIR, Palmerston North, and
Departemant de Chimis, Universite de Sherbrooke,
Sherbrooks, Quebec, Canada

In the course of a study of sterapelectronic effects (anomeric
and exo-anomeric effects) in acetal systems such as (1), we
observed an acid catalysed interconversion of the acetal function
to the corresponding aldehyde-ethar (2). The stereospecific
formation' of (2) either by intra or intermolecular hydride transfer
{(pH=4, NaBH1 CN, reduction to the ether-alcchol) can be
explained by stereoetectronic control of the hydride transter.
Thismust occur anti to the “developing” oxygen lone pairand an
axial hydride transfer allows a preferable chair conformation of
the initial reaction product. These results provide further
evidence for stereoelectronic control of hydrolysis reactions
(P. Deslongchamps. Tet, 31, 2483, (1975) )

Aromatic Nitrations With A Difference

K.E. Richards
Department of Chemistry, University of Canterbury,
Christchurch

This review lecture will cover recent developments in the
formation and reactions of ipso-nitration products including
recent work carried out at the University of Canterbury.,

New Methods For the Synthesls Of Bis-
And Tris- - -Homobenzenes

o Martin G. Banwell )
Dept. of Organic Chemistry, University of Adslaide, Adelaide,
South Australia

The tris- -homobenzenes of general structure (2,X,Y,Z =NR,
O or CR'R?)) their precursors the bis-J-homobenzenes
{(1,X,Y = NR, O or CR'R?) and a varlety of closely related
compounds are of considerable synthetic, mechanistic,
theoretical and biological importance. In view of their diverse
chemical roles there is a continuing need for new and versatile
synthetic approaches to these types of compounds,

X X

- -

Z F-4

_—
b Y
Q) (2)

The present paper will describe strategies which appear to
offer means by which a wide variety of substituents can be
introditced at all positions within the motecular frameworks of (1}
and (2) with a high degree of regio- and stereochemical control.

A New Way Of Forming Lignin —
Carbohydrate Bonds

G.J. Leary
Chemistry Division, DSIR, Petone

Model lignin p-hydroxybenzyl alcohols in dilute agueous

solution are smoothly etharitied by sugars to give benzyl sugar
xx

ethers. The mechanism of formation and the structures of these
model lignin-carbohydrate compounds suggest that analagous
lignin-carbohydrate benzyl ether bands will form in lignified
plants. Evidence for the occurrence of these in wood will be
discussed.

Diazonium Coupling To Gualacol And
Veratrole And The NMR Of The
Azophenols Produced

J.W. Ronaldson
_ Ruakura Agricultural Research Centre

The coupling in acid of nitrobenzenediazonium salts to
guaiacol is straight forward. Only 2 4-dinitrobenzenediazonium
salts in acid couple to veratrole. The nmrof each product showed
the expected spectrum except that for 4'-hyroxy-3'-methoxy-2 4-
dinitroazobenzene. For this compound in acetone-de there were
the expected 18 lines but in chloroform-d there ware 26 or more
lines. This anomalous spectrum i3 not explained by
isomerisation to a quinone hydrazone structure.

In those cases where there was no coupling to veratrole, on
raising the pH to €. 4.5 a Gomberg reaction occurred, producing
the corresponding biphenyls.

The Structure Of Agar From Gracilaria
secundata

Donald J. Brasch®, Chaw T. Chuah and Laurence D. Melton
Departments of Chemistry end Human Nutrition, University of
Otago

Aqueous extraction of the New Zealand red seaweed,
Gracilaria secundata gave a low sulphated agar polysaccharide
which gelled strongly. The structure of the agar has been
investigated by mathylation analysis, controlled degradations of
the permethyiated agar, enzyme analysis, *C—nmr spectro-
scopy. It is concluded that the agar is mainly composed
of the familiar structure of (1-3) and (1-4} linked galactose
residues, but an important variation occurred in that there are
some adjacent 3,6-anhydro-L-galactose residues. The
distribution of the 6-O-methyl groups was thought to be in
‘blocks’.

The Galactan Sulphate From The Edible
Red Seaweed, Porphyra columbina

Donald J. Brasch, Hi Mui Chang, Chaw T. Chuab and
Laurence D. Melton®
Dapartments of Chemistry and Human Nutrition, University of
Otago

A galactan sulphate has been Isolated from the edible New
Zealand seaweed Porphyra columbina and its structure
established by a combination of methylation, methanolysis,
treatment with alkali followed by methyiation, and *C-nmr. The
potysaccharide belongs to the porphyran class, and consists of
3-linked f -D-galactose residues and 4-linked (i -L-galactose
residues. The 3,6-anhydro-L-galactose and L-galactose-6-
sulphate total approximately half of the sugar units, the other halt
being made up of D-galactose and 6-O-methyl-D-galactose.
Some evidence is presented which suggests the galactan
sulphate does not have a completely alternating structure.

New Metabolites From Plocamium
cartilagineum

J.W. Blunt*, M.H.G. Munro, Yeow Kok Kon
Department of Chemistry, University of Canterbury,
Christchurch

Eight new monoterpenoid metabolites have been isolated from
the marine organism P. cartilagineum, and their structures
determined through the combined use of 'H and '*C nmr spectro-
scopy, MS and GCMS techniques. A feature of this work has been
the manner in which this combination of techniques has been
applied to the solution of structures where the amount of each

- metabolite available for examination was only about 10mg.
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Organophosphorus Analogues Of The
Antitumour Agent N-[4'-(3-
acridinylamino)-3'-methoxyphenyi]
methanesulphonamide (m-AMSA)

G.W. Rewcastle’, B.C. Baguley and B.F. Cain**
Cancer Research Laboratory, Auckland University School of
Medicine.

Replacement of the methanesulphonamide group in m-AMSA
with a number of phosphoramide and related substituents gave a
series of compounds whose antitumour activity and DNA binding
characteristics varied over a wide range.

The compounds were synthesised by mild acid-catalysed
coupling of 9-chloroacridine with the requisite substituted
aniline derivatives, with these latter species being prepared by
reduction of the analogous nitro or benzylurethane precursors.
Several different methods were used for the initial incorporation
of phosphorus from the inorganic substrates, PCls, PCls, and
POCia.

For increased biclogical acuvity a marked preference was
noted for oxygen containing substituents on the phosphorus
atom, with the most active congener displaying activity
comparable to that of the clinically utilized agent m-AMSA.

** Deceased January 1881,

Synthesis Of The Insect Pheromone
(1R)-exo-Brevicomin From Glucose

R.J. Ferrier and P. Prasit
Chemistry Department, Victoria University of Wellington

The title compound (3}, which is the sex attractant of the
female Western pine beetle {Dendroctonus brevicomis), has
been synthesised from the readily available D-glucose derivative
(1) by way of the unsaturated aldehyde (2) as outlined. This tast
compound also affords access to functionalised cyclopentanes
e.g. (4) and (5} from which prostaglandin intermediates can be
produced.
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Medicinal Plants Of Fijl And South
Pacific Islands
Ajit Singh
University of the South Pacific, Suva, Fiji

Plants of Pacitic Islands, particularly Fiji have been surveyed.
Alkalold and antimicrobial activities of several have been
assayed and reported. The reported folklore medicinal uses and
paralle! identified alkaloid constituent is noted.
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3C-NMR Spectroscopic Analysis Of
Seaweed Polysaccharides: Porphyran

Richard H. Furneaux®, lan J. Miller, and Herbert Wong
Chemistry Division, DSIR, Petone

Porphyran, the water soluble galactan obtained from members
of the Porphyra family of red seaweeds, has an agar-type
structure {alternate 1,3-linked-D-and 1,4-linked-3,6-anhydro-L-
galactopyranosy) units), modified by (i) partial 6-O-methyiation
of the D-galactose units, and (ii} partial replacement of the
3,6-anhydro-bridged units with their supposed biosynthetic
precursor, i.e. L-galactose6-sulphate. Working with the common
New Zealand alga, Porphyra columbina, we have been able to
demonstrate that its water extractable polysaccharide is a block
polymer, comprising unsubstituted agar-type regions and
sulphated oligosaccharide regions. The techniques of selective
hydrolysis, dialysis and '*C-NMR spectroscopy wil! be described.

Acid-Catalysed Cyclisation Of Some
Methoxyphenylethyitrimethylcyclohexanols

B.W. Axon, B.R. Davis*, M.G. Hinds, S.J. Johnson and
P.0O. Woodgate
Departmsnt of Chemistry, University of Auckiand, Auckland

The acid-catalysed reactions of two p-methoxyphenylethyl-
trimethylcyctohexanols, precursors to tricyclic diterpenoids,
were investigated. Treatment with boron trifluoride — ether, or
tin(1V) chloride, or methanesulphonic acid — phosphorus{V)
oxide produces both a bicyclic alkene and a tricyclic molecule,
with the former being converted to the latter in protic media.
Conditions were established for the formation of the naturally
occurring trans A/B ring stereochemistry and the mechanism of
cyclisation explored with the aid of deuteriated substrates.
Polyphesphoric acid-catalysed cyclisatlon produces a more
complex mixture. Extension of this work to the m-methoxy
phenylethyltrimethylcyclohexanols and related systems will be
discussed.

Total Synthesls Of Deoxyribonucleic
Acid Fragments: The Preparation Of Four
Decadeoxyribonucleotides

William A. Denny*# and Werner Leupin#
Cancer Chemotherapy Rasearch Laboratory, University of
Auckiand Schoo! of Medicine (*) and Dept. of Chemistry,
University of California at San Diego, La Joila, California (#)

For self-complementary decadeoxyribonucleotides, d-
ApTpApTpApTpApTpApT, d-ApTpApTpGpCpApTpApT, d-
ApTpApTpCpGpApTpApPT and ApApApApApPTpTPTPTpT were
chemically synthesized from commercially available 2'-deoxy-
ribonucleosides by the phosphotriester method, using liquid-
phase procedures. Efforts were concentrated on keeping the
experimental techniques as simple as possible, concomitant with
obtaining high-purity products at each step. The molecules were
elaborated from the 5 end of an initial 3-O-benzoylated
monomer according to the scheme: monomer + monomer —
dimer + dimer = tetramer + dimer — hexamer + tetramer -
decamer. Yie!ds in the coupling steps averaged 70%. Removal of
the blocking groups involved a three-step procedure, followed by
purification of the product by ion-exchange chromatography,
with an overall efficiency of about 60-65%.

These procedures allowed the preparation of approximately
0.1 milliMole (300mg} of each decamer, in an overall yield from
the 2’-deoxyribonucieosides of about 10%, and occupied four
man-months. Such simplified procedures for the preparation of
large amounts of defined-sequence DNA oligonucleotides of
high purity make these molecules relatively accessible for a
variety of different studies.

Incomplete Acetylation In The
Methylation Analysis Of Polysaccharides

1.G. Andrew and D.R. Fenemor
Department of Chamistry, Biochemistry and Biophysics,
Massey University

During a study on Pinus radiata cell wall structure, the
XX|



polysaccharide composition of fractions was explored by
methylation analysis, with combined gas chromatography —
mass spectrometry (GC/MS). In this technique, the partially
methylated sugars, derived from hydrolysis of permethylated
polysaccharides, were reduced to alditols and acetylated with
acetic anhydride plus pyridine, yielding suitable volatile
derivatives for GC/MS.

When pyridine was omitted from the acetylation mixture, a
practice used by some workers, it was noted that additional
peaks sometimes appeared on gas chromatograms. These were
observed when glass columns were used but not with a steel
column. Analysis of these peaks by mass spectrometry
suggested that they were due to incompletely acetylated
derivatives bearing free hydroxyl groups. When a mixture
containing such peaks was reacetylated with pyridine as catalyst,
these peaks were shown to be absent from subsequent
chramatograms and there was a corresponding increase in size
of certain of the peaks for fully acetylated derivatives.

The nature of several of the underacetylated derivatives was
investigated and It appeared that underacetylation was most
frequent in those derivatives carrying one or two hydroxyl groups
between two methoxyl groups. That steric hindrance could play a
role in the observed phenomena was supported by the
observation that complete acetylation of a branched-chain
alditol, apiitol, is very slow, even in the presence of pyridine.

The assistance of Dr K. Couchman with mass spectrometry
and Professor R. Hodges with interpretation of mass spectra is
gratefully acknowledged.

Alkynes From o-Substituted Ketones
And Aryl Sulphonyl Hydrazines

Michael W. Bryant, Robin A.J. Smith and Lisa Wong
Department of Chemistry, University of Otago
(Poster Session)

The reaction of ArSOzNHNH: with certain  -substituted
ketones produces alkynes in reasonable yields e.g.:

+ @sozummz Y ©c;cn

The scope and limitations of this reaction have been examined
and the results of varying the reactants and the reaction
conditions will be reported. Significant acid catalysis is observed
with a variety of catalysts (HBr, Nafion-H, BF3.E120, SnCl4) under
specific conditions. .

Experiments with preformed hydrazones have shown they are
not intermedlates in the reaction. Possible mechanistic schemes
will be presented.

o
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Homolytic Reactlons Of Polyhalogeno-
Organic Specles

Roger Boiton, E. Philip Mitchell, Jillian M. Seabrooke, and
Gareth H. Williams
Chemistry Department, Bedford Coilsege {University of
’ London), London NW1 4NS, England

The use of polyfluoroaliphatic and polyflucroaromatic liquids
{e.g. CeFs, CeFs.CF3} as heat-transfer liquids is determined by
thelr thermal stability. In the absence of heterolytic reagents, this
is conditioned by their susceptibility to homolysis and to
subsequent attack by the polyhalogeno-organic free radicals so
generated (eqn. {1) ):

R abstractlog Ri: Ri _BL"-_, Polymers {1)

In assessing new possible heat-transfer fiulds, two aspects
have been considered. The first measures the relative ease of
absatraction of halogen from saturated systems by the penta-
fluorophenyl radical; this reaction parallels the necessary
initiation process, and the polarity of the attacking radical is
likely to be simllar to that of the R:. intermediate. The second
process deals with the attack of some polyfluoro-polyhalogeno-
banzenes by phenyl radicals in an attempt to find compounds of
greater stablility towards this radical than hexafluorobenzene
itgelf.
xxn

Surprisingly, the disptacement of chlorine and bromine from
aromatic carbon atoms occurs less easily than that of fluorine,
although the converse is true in the aliphatic systems. The cause
and significance of this is discussed.

Nitrosamines, Alkyl Nitrites And
Thionitrites As Nitrosating Agents

D.L.H. Williams
University of Durham, Ourham, England

There is much current interest in nitrasamines because of their
weil established carcinogenic properties and since they are
readily formed from secondary (and tertiary) amines and sources
of nitrous acid. Secondary amines occur widely in nature and
sodium nitrite is used as a food preservative, so that there is very
real danger to humans from in vivo nitrosamine formation. The
work to be described here refers to the reactions of nitrosamines
in acid solutions lLe. to the denitrosation {sometimes called
transnitrosation) reaction. In many cases it is necessary to
suppress the reverse reaction (l.e. of N-nitrosation) by the
removal of the free nitrosating species as it is formed; sodium
azide, hydrazine, hydroxylamine aniline derivatives, suiphamic
acid, urea and thiols (species X} have been used, and their
relative reactivities have been established by a kinetic analysis
method. For many nitrosamines the rate determining step is the
attack by the

- 1
R H Bt ¥ R,
~ o (=3 o NH + BOY
R

NOY + X —> vremoved

nucleophile Y- and the reactivity of Y- correlates surprisingly well
with the Pearson nucleophilicity parameter for the following
range of nucleophiles, Cl-, Br-, SCN-, |-, SC(NHz2}2. It is possible
to change the rate determining step to an earlier step (the
proton transfer) in three ways (a) by structural changes in
the nitrosamine, (b) by change of solvent and {¢} by working at
high [Y¥-]. These implications will be discussed both for
denitrosation and for.the reverse reactions Le. N-nitrosation and
the predictions tested exparimentally.

Both alkyl nitrites and thionitrites undergo denitrosation
reactions also. These have been examined kinetically in acid
solution and the results will be discussed and compared with
those found for nitrosamines.

Parton Symposium

Equilibrium Properties Of Fluid Mixtures:
Theory And Experiment

M.L. McGlashan
Department of Chemistry, University College, London

We now, at last, have statisticak-mechanical theories,
containing no, or at most one, adjustable parameter, of fluid
mixtures at least of the simplest kinds of molecules. These
theories depend faute de mieux on the use of an equation of state
for a pure fluid that is still grossly wrong around the critical point.
The nature of the theories, and the failings of even the “bast”
modern equation of state, will be discussed. Computations of the
equilibrium properties of fluid mixtures from these theories are
still far from ftrivial; we need better methods of numerical
analysis, Much too little is known experimentally about the
(p, T. x) phase diagrams of fluid mixtures of simple molecules,
especially of those that give three fluid phases; we nesd more
measurements of such phase diagrams. (We no longer need
measurements, which have become tco easy, of the excess
mixing functions made over only short ranges of temperature
close to room temperature and at a pressure close to
atmospheric.) June 1981



Lead-Acid Traction Batteries For Electric
Road Vehicle Propuision

0.A.J. Rand
CSIROQ, Institute of Earth Resources, Division of Mineral
Chemistry, P.O. Box 124, Port Melbourne, Victoria 3207,
Australia

The successful introduction of electric vehicles into the road
transport sector depends critically on the development of & high-
performance, reliable and economical electrochemical power
source. At present, the lead-acid battery is the only system
commoercially available for electric vehicles. Nevertheless, little
information exists on the behaviour of lead-acid batteries
operating under duty cycles normal to electric vehicle on-the-
road service.

This paper defines areas in which both fundamental and
applied work are required to optimize lead-acid battery
performance, and reports the findings of research projects now
in progress in CSIRO laboratories.

Kinetics Of The Heterogeneous Carbon
Catalysed Ferricyanide — Sulphite
Reaction In Aqueous Solution

J.M. Austin and J.A. Kennedy
Deapartment of Chemistry, Univarsity of Canterbury,
Christchurch

Although there are many indications in the literature of the
heterogeneous catalysis of redox reactions, few studies have
been reported of the heterogeneous Kinetics of these reactions.

Wae here report investigations of the rate of the ferricyanide —
sulphite reaction in 1M KNOs aqueous solutions at 288K both in
the presence and absence of activated charcoal powder by
tollowing the optical density of the system with respect to the
ferricyanide ion at a wavelength of 420nm. From these
observations we deduce that the following rate law applies tothe
heterogeneously carbon catalysed reaction:

d[Fe{CN)s*]dt = ke [Fo{ CN)e3-]>%[S0a2-]0¢

where kv =833 ¢ mol-’ sec -,

Unlike Interaction Second Virial
Coetficients

P.J. McElroy*, Hadian Hashim, and R. Battino#
Dapartment of Chemical Engineering, University of
Canterbury and #Wright State University

Measurements of the pressure change of mixing of gases, P,
are used to eslimate the excess second virial coefficients,
Since ¢ = Biz- {B11 + B)
and £ “RTAP/P1 + AP/P) 2Y1Y2]
the unlike interaction virial coefficient, B12, may be estimated
with an accuracy similar to that of 811 and Bz,

In the temperature range 288K to 298K the following systems
have been studied

1) n-hexane - benzene

2) n-hexane - cyclohexane

3) benzens - cyclohexane

4) acetone - methyl acetate
Previous studies of system 3) have been complemented and
confirmed and the systems 1}, 2), and 3) represent measurements
of all binary interactions of the three components. System 4)
represents an extension of the study into polar systems.

The results have been compared with the behaviour predicted
by the Tsonopoulos modification of the Pitzer and Curl
correlation and by the Hayden and O'Connel correlation.

The acetone-methyl acetate measurements were made ép
cooperation with J.D. Olson (Union Carbine Corp) whose G
values from PT'X measurements ditfer by 33% depending on
which of the Bz correlations is employed.

Molten Salt Solutions

H. Bloom
Chemistry Department, The University of Tasmania, Hobart,
Tasmania

Molten salts are lonic liquids which conduct electricity well.
Chemistry In New Zealand

They are also good conductors of heat and are excellent
solvents. Many different classes of compounds dissolve in
molten salts e.g. other ionic salts, most gases, many organic
compounds and metals.

Moiten saits are used on a large scale in industry as solvents in
electrochemical processes, for example the extraction of
aluminium. They have actual or potential uses as solvents for
organic reactions, liquid-liquid solvent extraction and in
tuel celis.

The mixing of two or mare salts may modify their physical and
chemical properties dramatically due to the formation of
complex ions and complex vapour phase compounds. Some
molten salt systams can be quite low melting while others are
stable only at very high temperatures. Their range of electro-
chemical and thermal stabllity is in general much greater than
any other liquids {except molten metals).

An understanding of the physical properties of molten salt
-solutions is important to the study of liquids as well as for
practical industrial purposes.

The future may ses molten salt systems as important solvents
for preparation of many inorganic and organic chemicals, for
disposal of waste products, the gasification of coal and o, fuel
cells, and the production of metal surfaces with very altered
properties.

Electrochemical Aspects Of Corrosion In
Geothermal Fluids

P.T. Wilson and K.A. Lichti
Industrial Processing Division, DSIR, Petone

Corrision in geothermal power systems is complicated by the
presence of the gases, carbon dloxide, hydrogen sulphide and
ammonia. The concentration of these gases in the steam from the
Ohaki-Broadlands geothermal field is ten times that for steam
trom the Wairakei field. The effect of diffarent concentrations of
these gases will be compared by describing the corrosion
phenomena observed at the Ohaki-Broadlands Br22 test site
compared with that observed at Wairakei. These observations of
corrosion in-situ will be compared with the thermodynamic
predictions of Pourbaix diagrams calculated at the temperature
and chemical composition of the geothermal fluid.

Steric Hindrance To Hydrogen-Bonding
In Alcohols

R.H. Stokes
Department of Chemistry, University of New England (NSW)

The extent of hydrogan-bonding in alcohols is reflected in the
enthalpy and free energy changes which occur on dilution with
non-polar solvents. The lecture will be concerned specifically
with recent work by Dr. H.T. French in Armidale, which clearly
shows how In the {someric butanols the extent of hydrogen-
bonding is reduced by steric hindrance when the branched-
chain members are compared with tha normatl isomer.

Some Implications Of
Chromatographically Derived Solution
Data

J.H. Purnell
Department of Chemistry, University College of Swansea,
Singleton Park, Swansea SAZ 8PP, Wales

The great majority of solution data that have entered the
literature in the past decade have been derived from chromato-
graphic studies. Results obtained for certain mixed solvents in
GLC have proved difficult to encompass within the framework of
conventional solution models and this has catalysed recent
interest in the properties of such solvents. Recent work in HPLC
has provided further examples of behaviour of the same kind.
Classical thermodynamicists have, largely, rejected the findings
and sought an explanation in experimental inadequacy or over-
approximation. The number of systems so discussed is, however,
a small, and selective, fraction of those for which information is
available. The considerable volume of evidence, it is suggested,
cannot be dismissed so readily and there appears to be a clear
implication of a need to reconsider, in very great detail, the
fundamentals of solution theory as it now exists. X111



Tricritical Phenomena In Fluld Mixtures

Robert L. Scott
Department of Chemistry, University of California, Los Angeles

_ A tricritical point is most easily visualized as a point at which
three coexisting phases simultaneousiy become identical, i.e.
where two menisci simultaneously vanish, However the lack of
symmetry in typical fluid mixtures precludes a path by which one
can take a closed system from three phases to one phase through
a tricritical point. For such mixtures the phase rule forbids a
tricritical point In systems of fewer than three components.
Indeed most experimental studies have been carried outon four-
component systams at atmospheric pressure.

However we have found that certain ternary hydrocarbon
mixtures simutate binary mixtures, but parmit the experimenter
to vary at will the magnitude of the “binary” interaction. In these
“quasi-binary” mixtures two components are sufficiently similar
that their mole ratios are substantially the same in all thres
coexisting phases. Temperature, pressure, and composition
measurements have been made on three-phase systems in the
tricritical reglon of three quasi-binary systems: methane +
(n-pentane + 2.3,-dimethylbutane), methane + (2,2,-dimethyl-
butane + 2,3,-dimethylbutane), and ethane + (heptadecane +
octadecane). The binary system ethane + octadecane is close to
a tricritical point, with a three-phase region only 0.16 K in
breadth; it shows critical opalescence in all three phases. All the
results are consistent with the theoretical prediction that the
approach to the tricritical point is governed by critical exponents
which are essentially “classical’, i.e. those of a "mean-field”
theory. '

“Symmetrical” tricritical points are found in a few binary fiuid
mixtures: ‘He + *He and mixiures of sulfur with certain solvents.
They are also possible in mixtures of d, { -enantiomers and in
three-component mixtures of such a pair with an optically
inactive fluid. The possibility of finding such tricritical points
heightens the interest in looking for non-ideal behavicur and
liquid-liquid phase separation in mixtures of optical isomers.

lonic Ditfusion Coefficients And Thelr
Use In Newer Formalisms For
Electrolyte Solutions

R. Milis
Diftusion Research Unit, Research School of Physical
Sciences, Australian National University, Canberra

A brief introduction defines ionic self-diffusion coefficients
and describes the main experimental techniques for measuring
them.

A raview Is made of work in this area in the decade 1955/1965.
Highlights such as the testing of the Onsager Limiting Law for
ionic diffusion are outlined and also the frustrations due to lack of
a sultable theory for concentrated solutions.

In 1973 a revival of interest in lonic self-diffusion coeHicients
occurred because by this stage, formalisms for using these data
in concentrated solutions had been developed. In this
development, this Unit has acted as the prime source of
experimental data and in consequence there has arisen active
coliaboration with a number of overseas groups. Such studies
include the structure around ions in aqueous solution {with H.G.
Hertz), the use of Linear Response Thecry in electrolyte
solutions (with H.G. Hertz and H.L. Friedman), the nicke!
chloride problem (with N.H. March) and normal mode analysis of
elactrolyte solutions (with P, Turq).

The current experimental programme at the National
University and its relation to the projects listed, will be described.

The Dissoclation Of Copper (il) Sulphate
In Water-Methanol And Water-Dioxan
Mixtures

R.A. Matheson* and J.C. Tunnicliff
Chemistry Department, University of Otago

Spectrophotometric (UV) and conductivity {A) measurements
have been used to study the dissociation of the copper sulphate
ion pair In water-methanol and water-dioxan mixtures at 25°C. In
contrast to the situation obtaining in water, the choice of distance
g; ::‘Ifosest approach was not found to be critical in the analysis of

sither UV or p\ data for our mixed solvents. However, with
increasing % of organic component in the solvent mixtures,
complications dus to bisulphate formation and solvolysis of the
Cu?+ ion became more troublesome. In particular, it was found
necessary to add a small amount of perchloric acid to the copper
sulphate solutions in order to achieve stable conductivities. A
correction, based on pH measurements, was then applied to
compensate for the effect of added H+ and CiO4-, and of the
bisulphate formation and sclvolysis reactions, upon the
measured conductivities. The following dissociation constants
(K) were obtained. (Figures in parentheses standard deviations,
not total uncertainties).

10%/mol dm-*
uv A
20% Dloxane {w/w} 76+2 78.0 +05
40% Dioxane 28+02 584 + 0.07
30% Methanol 75+3 812 +098
50% Methanol 144 +08 176 +02
70% Methano! 1.9+02 3.68 + 0.03

Possible causes for the discrepancies between UV and )\
results for 40% dioxane and for 70% methanc! will be discussed.

The Transference Numbers Of Aqueous
Cadmium Chiloride Solutions

K. Indaratna, A.J. McQuillan* and R.A. Matheson
Dapartment of Chemistry, University of Otago

Transference number measurements are capable of revealing
the nature and mobility of ionic species in solution and the
variation of transference numbers with concentration reflects the
equilibria existing between these species. It has been long
established that aqueous cadmium chloride solutions are highly
assoclated and at concentrations above 4 mol kg-' have negative
cadmium constituent transference numbers due to the presence
of species such as CdCl«-. In more dilute solutions, at 0.1 mol
kg-', the CdCl+ion pair is the major cadmium constituent and
only below 0.01 mol kg-' does the free Cd*+ion predominate.

The indirect moving boundary method has recently been used
to measure the transference numbers of cadmium chioride
solutions in the concentration range 0.004 - 0.1 mol kg-'. The
basis of the method and the conditions required to obtain precise
results will be discussed. Combination of these recent results
with eariier results for concentrated solutions reveals a complex
variation of the transference numbers with concentration.

Deuterlum Isotope Effects In Liquid-
Liquid Phase Diagrams

David V. Fenby, Zorawar S. Kooner and Jagjit R. Khurma
Department of Chemistry, University of Otago, Dunedin

In 1934 Hall et al. examined the effect of increasing deuterium
content ¢on the lower critical solution temperature of water +
nicotine and on the upper critical solution temperature of water +
phenol. They reported that the former was lowered and the latter
raised as the deuterium content of the water increased. Further, it
was found that the deuterium isotope effects were considerable
{e.g. for water + phenol, extrapolation to 100% D20 indicated an
increase of 11.8 K in the UCST). Since this work there have been
many studies of deuterium isotope effects in liquid-liquid phase
diagrams, these being motivated by diverse interests.

During the last decade there has been some interest in the
explanation of these effects in terms of Intermolecular
interactions. In such discussions the question of the relative
strengths of the hydrogen and deuterium bonds is of funda-
mental importance. Tsvetkov and Rabinovich have proposed an
explanation based on a consideration of hydrogen bond and
dispersion interactions. Our recent measurements on various
water + n-hexane and water + phenol systems are in qualitative
accord with the predictions of the TsvetkewRabinovich model.

Recently there have been a few studies of the effects of
deuterium exchange reactions on liquid-liquid phase diagrams.
We have completed preliminary studies of various water + phenot
systems involving OH/OD exchange reactions. June 1981



Solvent Structure And lonic Equllibria In
Blological Systems

Phillipa M. Wiggins
Department of Medicins, University of Auckland School of
Madicine, Auckiand

in vivo most biochemical reactions take place In interfacial
regions where it is possible that the structure of the solvent is
significantly perturbed. Examptes of highly ordered networks of
water molecules in macromolecular crystals show thatorganisa-
tion of water by biological surfaces does occur. Of particular
intarst are the membrane proteins which are cation pumps,
linking hydrolysis of adenosine triphosphate (ATP) to transport
of highly hydrated small cations (Ca?+, H+ or Na+} against
macroscopic gradients in electrochemical potential.
Alternatively, under suitably imposed conditions, those same
pumps can synthesise ATP in a reaction which normally has a
positive A G; that reaction, too, involves highly hydrated ions.

It is suggested that when the protein complexes are
phosphorylated they undergo a configurational change which
imposes a high degree of order upon an interfacial aqueous
phase. All contained solutes change in absolute activity, the
increment in chemical potential increasing with degrese of
hydration. During the lifetime of that conformation ionic
equilibria in the interfacial solution shift in favour of less highly
hydrated species, and gradients of chemical potential are
established across its interface with the bulk aqueous phase.
Therefore the chemical work of either ATP synthesis or cation
transport is achieved.

Electron Spin Resonance Solution
Studies Of lon Pair Phenomena In Some
Alkall Metal-Aromatic Hydrocarbon
Radical lon Systems

B.M. Peake* and G.J. Hormann
Chemistry Department, University of Otago, Dunedin

The polarity of the solvent has long been knewn to markedly
influence the nature of interactions between pairs of ions.
Electron Spin Resonance (ESR) has been used to study such
solvent effects in a number of paramagnetic alkali metal-
aromatic hydrocarbon radical anion systems and has provided
much information on equilibria between the ion pair and the free
anions and on the structure of the ion pairs. These results will be
briefly reviewed for a number of aromatic hydrocarbon systems
including naphthalene, - 1,2,3,6,7,8-hexahydropyrene and
spirobifluorene.

Kinetic Parameters In Reversed Micelles

Charmian J. O'Connor® and Terence D. Lomax
Chemistry Department, University of Auckland

Alkylammonium carboxylate salts form aggregates in non-
polar solvents which typically only involve 3-10 monomer units
per aggregate. The addition of a reactive ester to such a system
results in a non-linear dependence of the observed pseudo first
order rate constant (for appearance of product) on detergent
concentrations. Analyses of the rate data in these “reversed
miceliar" systems have borrowed extensively from the nomen-
clature and concepts used in agueous detergent systems, giving
results which appear to he reasonable — provided the
assumptions used in the derivation are true.

Howaever, such procedures do not allow for the fundamental
physical differences between the two reacting systems. In
benzene solution, not only are the forces which predominantly
govern the aggregation of these salts different, but relative
acldity and nucleophilicity of reagents may change depending
on their local environmant.

Explanations for the rapid formation of product in these
systems need not invoke the involvement of the aggregate.
Chemically sensible arguments can be put forward whereby
aggregation has a negative effect on reaction rate and solvent
effects can explain the cbserved catalysis.

Recent investigations have documented the decomposition
reaction of D -nitrophenyl acetate in a variety of aklylammonium
carboxylates and alkyldiamine bis{dodecanoates) and that of
Chemilsiry in New Zealand

p-substituted phenylbenzoates in docdecylammonium
propionate and tetramethylenediamine bis(dodecanoate)
solutions in benzene. These studies provide some basis for a
non-micellar answer to the observed catalysis.

Group Contribution Methods Of
Estimation Of Liquid-Vapour Equilibria
For Non-Electrolyte Solutions

N.F. Pasco, T. Steele and A.G. Williamson
Department o Chemical Engingering, University of
Canterbury, Christchurch

In recent years a number of treatments have been produced
which aim either to predict the behaviour of multicomponent
mixtures in terms of binary mixture behaviour or which aim
to predict the behaviour of mixtures in terms of group
contributions. These treatments are discussed and
compared. The similarities among the treatments are such that
the differences between the various treatments are often less
than the differences between any one of them and experimental
data. Some directions in which any {or all) of the treatments
might be improved as prediction methods are discussed.

Microcalorimetric Studies Of Wetting
And Adsorption

A.G. Langdon® and D.H. Everett
Cheamistry Department, University of Waikato, Department of
Physical Chemistry, University of Bristo!

The ampoule cell assembly of a Tian-Calvet microcalorimeter
has been modified to Incorporate a magnetic seal breaking
mechanism for use in heat of wetting studies. The new device has
been used to investigate the structure of Ce to C1s hydrocarbon
wetting films and the thermodynamics of ad-orption from
solution.

Mercury (ll)-Assisted Aquation Rates Of
Chloropentaamine Cobalt (Ill)
Complexes — The Effect Of High lonic
Strength

D.A House
Chemistry Department, University of Canterbury, Christchurch

The variation of rate constant with ionic strength for reactions
between ions, is known as the primary salt effect. For reactions
between ions of unlike sign, the salt effect is governed by the
principle of ionic strength, i.e., by some form of the Debye-
Huckel-Bronstad-Davies equation. However, reactions between
ions of like sign, e.g..

CoCl {Ns)2+ + Hg?+ = Co(Ns) (OHz)*+ + HgCl+
da not appear to obey such a relationship (A.R. Olsen and T.R.
Simonson, J. Chem. Phys., 17, 1167 {1948). In such cases, the
rate Is detarmined by the concentration of the supporting
elactrolyte of opposite sign and specific salt effects are often
apparent.

The second-order rate constants for the title reactions are
generally determined by spectroscopic changes under pseudo-
first-order conditions {[Hg2+] » 10[Co{lil} ]}, involving the use of
high ionic strengths (0.2-3.0 M) adjusted by the addition of acid.
There is no consensus as to the acid or the ionic strength to be

used (although | = 1.0 M, HCIO4 is common), and intercompari-
son of the literature data is difficult.

To facilitate such comparisons, we have measured the Hg?+-
assisted aquation rate of racemic-cls-[CoCl{en)z{imidazole)2+}
in HCI1Qs, HNOQ3s, H2804 and CFaCOzH over the ionic strength
range 0.1-3.0 M at 268.2 K.

Empirical relationships relating the rate constant (k-Hg,M-'s-1)
to the ionic strength (1) are:
HC104 {I = 0.1-3.0 M}
HNQa (I =0.1-3.0 M}
CF3COzH (1 = 0.3-3.0 M} 10°k-Hg = 23.0
H2504 (1 = 05-2.0 M) 10°k-Hg = 63.6
These data show that for the title reactions, there is probably
no background electrolyte in the concentration range 0.1-3.0M
xxv

logk-Hp = 0.261 + 1.58
10Pk-Hg = 56.91 + 21



that is free from specific interactions with the reactants.
Consequently, we suggest a “standard state" of | = 1.0M, HCIOs
be used wherever possible.

The'PhysIcaI Chemistry Of Solutions Of
Copper (1) And Silver (1) In Acetonitrile-
Water

A.J. Parker and P. Singh
Murdoch University, Murdoch, Western Australia

Copper (1} and silver (1) are selectively solvated by acetonitrile
whereas Na+ and Cu?+ are selectively solvated by water, in
acetonitrile-water mixtures. This produces marked differences in
the chemistry of these four ions on transfer from water to
acetdnitrile-water mixtures. This will be illustrated by discussion
of nmr spectra, free energies of transfer, enthalpies of transfer,
entropies of transfer, conductance changes, transfer partial
molal volumes and electrode kinetics of the Cu?+, Cu+, Cu?
system. The copper-acetonitrile chemistry is of special interest
because of the applications te copper hydrometallurgy and the
stabilisation of Cu+ in the presence of acetonitrite.

Electron transfer with the Cu?+, Cu+, Cu® gystem is fast in
acetoniirile-water at various electrodes. There is a very
substantial loss of entropy when the equilibrium Cu?+ + Cu® #
2Cu+ is transferred from water to 30% vv acetonitrile-water. The
mobility of Cu+ and Ag+, but not Na+ is greatly decreased on
addition of acetonitrile to water. After an Initial increase for all
three cations, the partial molal velumes of Ag+ and Cu+decrease
much more than does that of Na+ as acetonitrile is added to
water. ’

An Interpretation Ot The Anomalous

Properties Of Water

Robin J. Speady |
Chemistry Department, Victoria Univefsity of Wellington

Evidence is presented to suggest that thé metastable super-
heated, stretched and supercooled states of liquid water are
bounded by a line ps(T) at which gspl-a‘vrr = (). Since it is a
condition of stabllity that ( 3p/ 3V)T*0, the line ps(T) bounds the
reglon on the pT diagram where water can exlst as a thermo-

dynamically stable or metastable liquid and ps(T) Is called the

limit of stability.

The locus of ps(T) is estimated and tt is shown that the
anomalous expansivity, compressibility, heat capacity, viscosity
etc. of water can be simply predicted as consequences of the
anomalous form of ps(T).

The Dissolution Mechanism Of lonic
Solids

G.A. Wright
Chemistry Department, University of Auckland

The dissolution or crystallisation of ionic solids in contact with
electrolyte solutions involves the transfer of ions and sometimes
electrons across the double-layer at the interface. Experiments
can be conducted on the kinetics of ionic dissolution under
conditions such that the rate is not controlled by mass transport
or nucleation, leaving the potential differencein the inner double-
layer as the key variable effecting the ion transfer rate. Some
interesting rate laws are known for the oxidative dissolution of
cuprous oxide, the reductive dissolution of magnetite and the
dissolution of boshmite in hydrochloric acid. In the latter case,
Daroux has determined the rate law v = KIA{C17) (H+)%/(1 + Kz
{CT7)), which Is consistent with a mechanism invoiving cation
transter with coordination to two C1™to give A1{OH)zCi2", and
anion transfer with the assistance of one proton.

in the case of salts of low solubility such as barium sulphate the
rate law is v = kA(cs - c)n, where ¢s is the concentration at
equilibrlum saturation, and n=2 (1,1 and 2,2 salts} or3 (2,1 0r1,2
salts). This law was first established for PbSQ4 by Jones in 1963,
and at least ten cases are now known. But surprisingly this simple
rate law has not yet been adequately explatned in terms of a self-
consistent mechanism obeying the law of microscopic
reversibility. This paper reports a new attempt at formulating the
mechanism in terms of double-layar charging by adsorbed ions
and potential dependent rate constants for lon transfer. The
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interfacial potential difference is predicted to change monotoni-
cally towards the equilibrium value, the sign of the change
indicating which ion dominates in the adsorbed layer.

Mixture Potentials In Chemistry

M. Spiro
Department of Chemistry, Imperial College of Science and
Technology, London SW7 2AY, England

Many redox couples such as
Cd™™ +2¢ = Cd(s) (1)
rapidly set up reproducible electrode potentials. Their measure-
ment leads to many useful thermodynamic quantities: to changes
in Gibbs free energies, to stability and solubility constants, and to
activity coefficients. H.N. Parton and his school have madesignal
contributions to this field. :

Itis the purpose of the present lecture to discuss what happens
at a given electrode when two or more couples are
simultaneously present (but are not at equilibrium with each
other). An example is a cadmium rod dipped into a solution of
Fs°+‘jons : the reaction +
2Fe’ + Cd(s) =—9p 2Fe? + Cd? (2)
takes place slowly and both the couples Cd*+/Cd and Fe*+/Fe?+
are present together. This situation must be treated in kinetic and
not Just thermodynamic terms, i.e. interms of the current-voltage
curves of the two couples. When both couples are present
together, the two curves simply add up : this is the famous
addivitiy principle of Wagner and Traud. The one point in the
joint curve at which the nat current is zero defines the mixture (or
mixed)} potential Emix of the systam.

These ideas can be applied In several branches of chemistry.
One important area is the dissolution of metals, whether
desirable (as in the leaching of metals from ores) or undesirable
(as in corrosion). Another largs figld is the catalysis by metals of
redox reactions. The electroless deposition of metals provides a
practical example; so does the development of photographic
plates.

More recently, several cases have been discovered of the
breakdown of the additivity principle. This occurs when the
electrode discriminates between the two couples. Such
discrimination is essential for certain purposes, in particular for
the successful oparation of a photogalvanic cell for solar energy
conversion.

The Etfect Of Structure On Acid Strength
In 5,5-Disubstituted Barbituric Aclds,
Including A Comparison With
Dicarboxylic Acids — The Malonic Acids
In Particular

D.R. Baird, R.H. McKeown*, R.J. Prankerd and Wong Qoi
Department of Pharmacy, University of Otago

First thermodynamic disscciation constants (25°C) are
examined for the effect of C(5)-substituents on acid strengthina
series of 27 5,5-disubstituted barbituric acids (). Steric factors
have been investigated as an additional effect on reactivity in
these derivatives. A linear free energy relationship (l.f.e.r.) has
been established by multiple correlation, with independent
variables polar and steric substituent constants, and its
significance for the series will be discussed. Acid strength in
derivatives increases with increasing steric effects in G(5)-
substituents, e.g. (1; R'=R2=Me, pKi=8.51 and 1; R'=R?=Et,
pK1=7.98), contrary to what would be expected for electronic
effacts alone for these substituents. Moreover. this steric acid-
strengthening trend is less with the isopropyl group (I; R'=Me,
R2=Pr’, pK1=8.45) than theethyl group (1; R'=Me, R2=Et,
pK1=8.28). This steric effact Is considered to be more important in
the undissociated motecule where sclvation due to weaker
dipole-dipote Interactions would be more susceptible to

disruption than In the anion, where stronger ion-dipole inter-
actions are relatively less affected. This difference In steric
effects on solvation in the Initial and final states is believed to be
responsible for a decrease In the standard free-energy change
for dissociation and the acid-strengthening effect observed. This
is essentially the converse of the explanation for steric acid-
weakening in aliphatic carboxylic acids, where hindrance to
solvation in the anion of the acid, which is thus less stable with
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respect to the acid {RCOzH) has long been accapted; this results
in an increagse in the standard free-energy change for
disgociation. A suitable substituant might, therefore, have a
steric effect on both initial and final states thus cancelling itsel
out go far as overall reactivity is concerned.

Attention is drawn to this last possibility since the C(5)-
isopropyl group clearly does not increase reactivity in derivatives
in proportion to the steric effect anticipated for the group from
steric constants. The close parallel for alkyl substituent effects in
the corresponding malonic acids, from which barbituric acids are
derived, suggests that the cause of these effects is of similar
origin. An intramolecular hydrogen-bonded anion hypothesis
has most often been advanced to account for substituent eftects
in malonic acids and i is difficult to imagine how this might apply
in the barbituric acid derivatives.

lonic Surface Mobllity In Electrolyte
Solutions

S.1. Smedley®, D. McFarlane®, M. Ryan® and J. Talon**
*Department of Chemistry, Victoria University of Wellington
and "*Physical and Engineering Laboratory, DSIR, Petone

The interpretation of conductance measurements on ionic
solids close to the melting point, has led tc a proposal that
surface ions have a much greater mobility than ions in even the
bulk liquid state. This finding has encouraged us to search fora

similar phanomenon in the surface of electrolyte solutions. In
order to detect such a phenomenon we have used two techniques
to enable us to separate surface and butk conductivities. The first
involves the measurement of conductance with two parallel wires
of different depths of immersion in the fluid, the second involves
the study of detergent films of a known dimension. From these
dimensions, and the known bulk conductivity we calculated the
expected conductance, which was always less than the
measured conductance.

Our experiments have been conducted with 10-4, 10-2, 10-2, 10~
mol dm-* KC1 solutions containing various concentrations of &
non ionic surfactant. The films were pulled from solution into a
saturated, temperature controlled atmosphere, and conductance
measurements were made at a film thickness of 625 nm, as
determined from the interference bands. Measured
conductances were proportional to KCl concentration, but
independent of surfactant concentration. The surface
conductances Gs were calculated by subtracting the expected
conductance G: from the measured value, the ratio of Gs/Ge
varied with concentration as follows:— '
Concentration of] 0.1 0.0t 0.001 0.0001 |

2.2

) dm-?
1.66+0.05 [ TE0R05

1.5+0.1

Ge/Gc

The surface conductances are well in excess of those that
would be expected from the surface adsorbtion phenomena, and
suggest to us the possibility that surface ions have much higher
mobility than ions in the bulk phase.
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observations it was proposed® that the enzymatic
hydrolysis of native cellulose required twosteps catalyzed
by components C1and Cx The polymer is disaggregated
by C1 rendermg it susceptible to hydrolysis by Cx In this
context C«is a -1,4 hydrolyzing activity acting on
amorphous chains. Neither C1nor Cxis able to solubilizea
crystalline cellulose, such as cotton fibre to a significant
extent, but when combined they act synergistically, and
effectively solubilize crystalline cellulose.

Native Cs Reactive C«

cellulose cellulose cellobiose

The synergism betwen C:and Cxtypes of enzymes for
crystalline cellulose degradation is not yet fully under-
stood, but it is conceivable that their alternate action
might improve access by opening up the fibre structure.
The Ci component has little or no effect on soluble
derivatives of cellulose such as carboxymethylcellulose
(CMC). Enzymes classified as Cx can hydrolyze
amorphous cellulose or scluble or partially degraded
celluloses producing higher cellooligosaccharides,
glucose or cellobiose, and consist of exo- and
endo- -1,4-glucanases.

.For twenty years confusion has existed on the exact
nature and role of the C1and Cxcomponents. The function
of the C1component was thought to be that of swelling the
cellulose and disrupting the hydrogen bonds thereby
disaggregating the chains and converting the crystalline
regions to amorphous regions. In some systems (e.g.
Trichoderma reesei and T. konigif) the C1is a cellobio-
hydrolase, and it is the Cx components (the endoceliu-
lases) that attack the cellulose first and open-up chain
ends where the exo-enyzme (C1) can act® 7 &,

In 1975 Wood* catled for the Ci-Cx concept to be
abandoned and redefined the mechanism of cellulase
action in new terms. These are, “that crystalline cellulose
is effectively rendered soluble by the cooperative action
of endoglucanase and exoglucanase enzymes, the exo-

B-GLUCOSIDASE

ENDC-p-1,4-GLUCANASE

[ . BECELLOBIOSE

CARBOXYMETHYL
CELLULOSE

Fig. 1. Mcel of a f~glucosidase Fig. 2. Model of an endo-8~1,4-
molecule hydrolysing cello- glucanaze molecule on a
biose. | carboxymethyl cellulose

chain.

o EMOQ-§-1.4- GLUCANA SE

Fig. 3. Mouel of a highly Fig, 4
crystalline micro-
fibril of the type
presumably oceuring in
Avicel arel an exo-g-1,4-
giuwcanase hydrolysing
<ellobiose from the end
of onn of the forty ylu-
couizlic chains in the
racrofibril.

Chemistry in New Zealand

- Proposed mode ofaction of-
different cellulolytic enzymes
fram T, viride on part of a
cellulose fibre.

glucanase being of a special type that acts by removing
cellobiose from the end of the cellulose chain”. An
example of such synergism was provided by the endo-
and exo-glucanases of T. reesei which Hofsten™
illustrated by means of the model shown in Figs. 1-4.

Recently, the concept of C1 being a speclific enzyme for
the initital attack on cellulose has been revived. Eriksson
and his colleagues have reported the isolation of two
new enzymes, cellulose oxidase {(which they obtained
free from endo- and exo-glucanases) and celloblose
quinone oxidoreductase® 2, Cellulose oxidase, a hemo-
protein, which oxidizes cellobiose to cellobionic acid, is
important for cellulose degradation, since the
degradation is approximately doubled when it is present
in addition to Ciand Cxenzymes'2, The enzyme was
shown to be oxidative in character and oxidized the
hydroxyl groups in the sixth position in the glucose unitto
a carboxyl group. It was suggested that the oxidation of
glucose units of celluldse to uronic acid moieties by the
enzyme caused swelling of the cellulose chains, which, in
turn, caused disorder in crystalline cellulose, thereby
making the crystalline parts more accessible to enzymes.
This is fully in accord with the old hypothesis of Reese et
ail® that cellulose is first activated, so that its accessibility
to hydrolytic enzymes is increased.
Cellulase Production

Organisms that have been reported to elaborate high
yields of cellulases include T. reesdi’s; T. koningii*,
Sporotrichum pulverulentum?®, Sclerotium roifsii® and the
thermophiles Thermoascus aurantiacus™ and Thermo-
actinomycetes'’. The two mutants of T. reese/, QM9123
and QM9414"™ are currently the best sources for the
production of cellulases. Cellulases are believed to be
inducible in most microorganisms and indeed sophorose
{ -D-glucopyranosyl-1, 2-D-glucose) induces cellulase-
production in several organisms.
Future Developments

With the advent of genetic engineering techniques we
can confidently predict that strains of microorganisms
will be constructed capable of breaking down the ligno-
cellulose complex and degrading both the cellulose and
the hemicellulose. The lignin itself will uitimately be a
valuable source of aromatic chemicals. By using
thermophiles rapid continuous fermentation at high
temperatures can be developed that would harness the
heat of fermentation to distil the ethanol. Many microbial
products including proteins, polysaccharides and
organic acids will be produced more cheaply than petro-
chemicals and then a new class of biopolymers,
biosolvents, and biodetergents will evolve. In the
proposed EEC biomolecular engineering project,
emphasis is to be placed on enzyme technology, gene
transfer and control of gene expression?®. In the 1980s we
could well see columns containing bound cells capable of
converting cellulose pulp to ethanol. Then a really
balanced alternative to our oil-based economy will have
arrived.
Conclusions

The natural abundance of celiulose and its rate of
renewal make it attractive as an energy source. The
preceding discussion on the structure of cellulose high-
lighted the inert nature of the lignoceilulose complex.
However, the recent developments in biotechnology and
fermentation techniques should solve the major problems
of delignification, pulping and degradation. As more high
yield cellulase mutants become available the rate of
cellulose degradation wili continue to improve. In the
conversion of cellulose to glucose and then to alcohol
only a small quantity of the chemical energy is lost. For
New Zealand alcohol would appear to be a perfectly
satisfactory alternative fuel and the DSIR has recently
developed a carburettor conversion kit which. allows the
present fleet of cars to run as efficiently on alcohol as on
petrol. In addition, the use of alcohol will result in a
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significant improvement in air quality in cities through
lowser emissions e.g. of lead. Many studies indicate that oil
prices. will rise substantially in the later 1980s and 1990s.
This will exacerbate New Zealand's terms of trade and at
that time transport fuels from Biomass must become a
much more attractive proposition.
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THE INDUSTRIAL POTENTIAL OF
ENZYMES FROM EXTREMELY
THERMOPHILIC BACTERIA

A.M. Danlel, D.A. Cowan, and H.W. Morgan,
School of Science, Unlversity of Walkato, Hamilton -

The thermal regions of the central North Isiand of New
Zealand are some of the most extensive in the world. in
addition, they are readily accessible and contain a
diversity of ecological habitats, including a large number
at 100°C. These areas are regarded as an important
tourist attraction, and as a source of geothermal power. It
is now clear that they also contain an important and
unique genetic resource.

Micro-organisms which survive and grow at elevated
temperatures (above 45°C} are loosely termed
thermophiles. A more rigid definition requires that their
growth optimum should be above 50°C' Extreme
thermophiles have growth optima above 85°C, and this
group is comprised exclusively of bacteria. These are the
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organisms which are the subject of our research at
Waikato. Under currently used laboratory conditions no
bacterium has been isolated with a growth optimum
above 80°C, and little growth occurs above 85°C. Since
many of these extreme thermophiles are isolated from hot
springs at 100°C it is quite possible that both the growth
optimum and the upper temperature at which growth
occurs are appreciably higher under natural conditions
than in the laboratory. There seems to us to be no good
microbiological or biochemical reason why, providing
sufficient free water is available, bacterial growth should
not take place up to 100°C. '

We have isolated a variety of extremely thermophilic
bacteria from the Rotorua area. Apart from the factors
enabling their growth and survival at high temperatures
(e.g. protein stabliity, membrane melting point), as &
group they exhibit no unusual features.
Enzyme Stabliity

An early suggestion that growth and survival at high
temperatures were achieved by rapid enzyme turnover
rather than stability2? has now been discredited, and it has
been shown that enzymas isolated from extreme thermo-
philes are in general stable at the optimum growth
temperature of the organism even in the purified state*.
A number of hypotheses have been advanced to account
for such stability. One of the first thermostable proteins
characterised, an (-amylase from Bacillus stearo-
thermophilus, was found to have a fow molecular weight
and an unusual tertiary structure® . This led to
predictions’ that thermostability might be a product of
small rigid molecular structures, where conformational

-flexibility was sacrificed for stability. Other hypotheses,

based on increased disulphide bonding® hydrogen
bonding®, hydrophobic interactions', or salt bridging
{ionic interactions)' being responsible for thermophilic
stability, have since been proposed. The fact that many
thermophilic enzymes, like their mesophilic counterparts,
demonstrate allosterism suggests that molecular
flexibility is not seriously curtailed*. Nor has any general
reduction in the molecular size of thermophilic enzymes

been observed*. Several detailed comparative studies of
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similar proteins from mesophiles and thermophiles have
failed to find any consistent changes in amino acid
composition, and in particular, no bias towards amino
acid residues responsible for any one type of intra-
molecular bonding' ', (This work is reviewedinrefs 1,12,
14-16). .

Current evidence suggests that, since the net free
energy of stabilisation of proteins is small, (the result ofa
delicate balance betwsen the large destabilising forces
due mainly to chain entropy and the large stabilising
forces due mainly to hydrophobic interactions) one or
more quite small changes fn protein structure may result
in large changes in thermostability'”. For example, it has
been shown that the substitution of a histidine for the
arginine 96 of lysozyme from bacteriophage T4 lowers
the melting temperature of the enzyme by 14°C2, A study
of the X-ray electron density map of the enzyme at0.24nm
resolution showed that, apart from this substitutibn, no
detectable changes in the tertiary structure had taken
place.

Enzymes in Industry

There are a number of advantages in using enzymes as
industrial catalysts. Firstly, they are usually highly
specific, and the undesirable side-products sometimes
encountered in chemically catalysed reactions are rarely
a problem. Effluent from processes using enzymes is
usually less toxic than that from alternative processes.
Enzymes are generally more active and more efficient
than chemical catalysts. Whereas conversion by chemical
means will often be limited by the restraints of the
equilibria laws, high levels of conversion can result from
catalysis by enzymes with high substrate affinities.

The industrial conversion of glucose to fructose®
provides an example of some of the advantages of

enzymic over chemical catalysis. Alkaline conversion at-
high temperatures results in side reactions which form-

quantities of materials such as the ketohexose, psicose,
and objectionable coloured by-products (which are
costly to remove®). Consequently, chemical conversion
of glucose to fructose has not been economically viabie.
Progress in enzyme isolation and characterisation since
the late 1950's has yielded a number of giucose isomerase
enzymes (Gl's) from various micro-organisms. The more
suitable of the GI's are capable of a 50% conversion of
glucose to fructose in 95% giucose syrups, with little
production of undesirable by-products. (Commercial
processes such as this, however, utilise vast quantities of

-enzyme: 17-20 tons of immobilised Gl consumed per.
10,000 tons of 42% fructose syrup produced — one.

month's production?t). .

These advantages are reflected in the diversity and
rapid growth of the enzyme industry. Enzymes are used in
the food and beverage industry (a market currently worth
nearly $100 million per year), in detergents, and in
medical diagnostics. Growth of the industry as a whole is
probably 10-15% per year, but as mew processes are
developed this could rise dramatically. As an example, the
development of processes for producing high-fructose
corn syrup from starch, using the enzymes amylase,
amyloglucosidase, and glucose isomerase, was largely
responsible for the sales of these enzymes in the U.S.A.
riging from $26 million (36% of the U.S. enzyme market) in
1975 to about $76 million {55% of the L).S. enzyme market)
in 1980. The most significant new devetopments are likely
to be in. the field of clinical diagnostic enzymes, in
cellulose hydrolysis, and in the immobilisation of
anzymes. In diagnostics, the absolute speciticity of many
enzymes is utilised to measure the concentration in

-biological- fluids- of important - metabolites such as
glucose, urea, cholesterol, and of other enzymes. One
clinical kit used for assaying the level of creatine kinase, a
muscle enzyme whose blood level rises after a heart
attack, utilises two other enzymes, hexokinase and

glucose-6-phospate dehydrogenase, so that the end
Chemistry In New Zealand

product is NADPHz, which can conveniently be measured
with an ultraviolet spectrophotometer. .
ADP + Creatine Phosphate ————2» Creatine + ATP
_Creatine Kinase
ATP + Glucose ———— ADP + Glucose-6-phosphate
Hexokinase
Glucose-8-phosphate + NADP+
6-phosphogluconate + NADPH + H+
Glucose-6-phosphete Dehydrogenase

The kit contains the two enzymes, ADP, creatine
phosphate, glucose and NADP and the rate of formation
of NADPH: is proportional to the creatine kinase activity
in the blood sample assayed. Several clinical kits and
analytical systems utilise the aimost complete specificity
of glucose oxidase for D-glucose.

Thé second important growth area centres on the
enzymic hydrolysis of cellulose to glucose. The exciting
commercial feature of this research is the low, or even
negative cost of the starting material (inthe sense thatthe
material may be a waste product which is currently
costing money to dispose of}, its ready availability, and its
renewable nature. A major end use of such glucose might

"be ethanol or single cell protein production. However,

although- enzymes which digest cellulose have been
much investigated, so far no cost-effective process has
been developed. _

The recent development of enzyme immobilisation
technology (the linking of enzymes to insoluble, often
inorganic, suppoit matrices) is likely to further widen the
application of enzymes to industrial catalytic processes.
immobilisation often increases the stability of the
enzyme, and may modify the properties of the enzyme in
other ways, such as shifting the pH optimum. Immobilised
enzyme preparations are suitable for recovery and reuse
in batch processes, and have permitted the development
of highly efficient continuous-flow reactor systems.

But although enzymes have many advantages, those
derived from mesophilic organisms are generally
unstable, as illustrated by the consumption figures for
glucose Isomerase, and expensive. The cost of
commaercial enzyme production arises from low yields of
enzyme per unit of biomass, the expense of extraction and
purification, and by losses of active enzyme during puri-
fication, storage and handling. Running costs are high
because of the short lifetime of most enzymes. Some
improvement in the yields of many enzymaes has resuited
from the work of geneticists in isolating high-producing
mutant organisms, and more recently from genetic
engineering. In addition, the stability of enzymes can
often be improved by chemical manipulations and in
particular by immobilisation. However, it is in the area of
enzyme stebility that thermophilic (and more particularly
extremely thermophilic) micro-organisms can provide a
significant impravement to existing biotachnology.
Advantages Of Enzymes From Extreme Thermophiles

Some enzymes from mesophilic sources exhibit extra-
ordinary thermostability, but as might be expected, as a
class enzymes from extremely thermophilic bacteria are
more thermostable than those from thermophiles, which
are in turn more thermostable than those from
mesophiles*The differences in thermostability are often
50 large that it is difficult to obtain strictly comparable
data since for convenience enzyme thermostabilities are
usually measured at temperatures which give haif lives of
5-200 minutes: but the half-life of a typical enzyme from a
mesophile will be of the order of seconds at 75°C, while

. the half-life of an.enzyme from-an extreme thermophile

may be of the order of days. It would be much easier to
compare data if the thermostabilities were expressed as
the temperature at which an enzyme had a given half-life,
say one hour, but of course this value would be much less

convenient to obtain. N
Page 85



* Table 1:

Thermal siabllity of enzymes from mesophilles, thermophiies,

and extreme thermophlles.

Half-11fe {Hours)

Temperature () Mesophile

Thermgphile Extreme
Thermaphile
Asparaginase 554C 0.3 (a) 1.4 (b) -
75 0.3 (d) - 70 (&}
oa-Amylase a0°C 0.005 {e) 0.4 (b) 0.3 (T}
B-Galactosidase  50°C 0.3 (g} >3 (h) -
65°C - - s> 750 {1
80°C . . >0 ()
Protease §0°C  0.25 {i} - -
15°C - 1 1{4) > 150 (c}
85°C = 0.2 (k) {c

Organisms and growth

temperatures:

(a} Beciilus coagulans
(37°C);=

(b) B. stearothermophiius
(55° C)»

(c) Thermus T-351 (75°C)+ =

(d) Escherichia coli (37°C)x

{e) B. subtilis (37°C)=»

{f) B. caldolyticus (72°C)2¢

(25°C)y?

(45°C)»
(55°Cy»

(g) Neurospora crassa
{h) Mucor pusiflus {25°C)#
(1) B. subtilis (37°C)=
{i) Malbreachea pulchella
(k) B. thermoprotaolyticus

{) Thermophile 4-14

(75°Cy .

Arising from this thermostability, and from other
factors, enzymes derived from extremely thermophlllc
bacteria have & number of economic advantages:

1. The large scale growth of thermophilic bacteria is
likely to be cheaper than that of mesophilic bacteria. Part
of this is as a result of a reduced capital outlay, since the

heat exchange/refrigeration equipment required for the'

cooling of mesophilic cultures will not be needed. (The
additional costs of insulation, -and heating and heat
recovery equipment are not likely to outweigh this
saving). Furthermore much of the cost of mesophile
growth vessels is associated with preventing or reducing
microbial contamination. Since such contamination is not
a problem above 70°C, much simpler and cheaper vessels
can be used to grow thermophilic bacteria.

Running costs may also be lower, since refrigeration is
uniikely to be required, and most of the heat needed can
-be supplied by the exothermic growth of the organism,
and heat racovery. Procedures for the sterilisation of the
vessel and of the growth media can be less strict, or
possibly even omitted completsly for growth at 75°C or
above,
2. There is evidence that higher ylelds of purified
enzymaeas can be obtained from isolation procedures when
thermophilic micro-organisms are used as the source2 2,
This is a function of the greater stability of their enzymes.
3. Being more stable, thermophilic enzymes have a
longer useful life in industrial enzyme reactors than their
mesophilic equivalents, increasing their cost-
effectiveness.
4. Reactors using thermophilic enzymes can be

operated at temperatures sufficiently high to prevent

microbial contamination. This would permit reactors to
operate for longer periods betwesn sanitising
procedures, and without the necessity of presterilisation
or any addition of antimicrobial agents.

5. Our work suggests that some enzymes from
extremely thermophilic bacteria are resistant to the
denaturing effects of detergents and of organic solvents,
compared with those from mesophiles. For example we
have observed that the apparent activity of a proteolytic
enzymae from an extreme thermophile increases tenfold in
the prasence of low concentrations of detergent because
of an etfect on the casein substrate, but that mesophilic
proteases are denatured and Iinactivated by the

detaaentﬂ This stability could minimise losses during
Page

cleaning of reactors utilising immobilised enzymes. It
might also enable the use of mixed solvent systems to
improve the solubility of substrates or products.
6. In high-temperature bioreactors, volatilisation of
reaction end products could occur. This could be
valuable either as a recovery step or as a means of
removing a potentially inhibitory end-product.
7. The activity of enzymes from extremely thermophific
bacteria at ambient temperature is usually less than 2% of
that at the optimum temperature. Reactions can be easily
stopped simply by cooling.
8. There are ‘a number of general advantages in
operating industrial processes at higher temperatures.
Viscosity is reduced, solublilities are higher, diffusion is
accelerated, and less effort need be taken to dissipate the
waste heat inevitably generated during industrial
processes.

Many of the advantages referred to here for thermo-
philic enzymes, and some additional ones, apply to the
use of whole extremely thermophilic bacteria to replace

-mesophilic microorganisms in existing processes. The

advantages of an ethanol fermentation carried out near
the boiling point of ethanol are fairly obvious for example,
Extreme thermophiles "are of course non-pathogenic,
since by definition they will not grow at body
temperatures.

All the techniques, such as immobllisatlon and genetic

.engineering, currently being developed ‘to enhance the

usafulness of enzymes from mesophiles are also
applicable to enzymes from exireme thermophiles. We
have been able, for example, to further increase the
stability and to modify the properties of an extracellular
protease and an intracellular asparaginase from an
extreme thermophile by immobilisation (Table 2).

" Because of the impossibility of extreme thermophiles

being pathogenic, the use of recombinant DNA
techniques carried none of the potential hazards normally
associated with these.
Table 2:

Etfect of Inmoblilsation on Enzymes from Thermus T-351.

D-asparaginase? Protease®?

Imiobilised to

Free lmmobilised to Free
: Sepharose 4B

Property Enzyme Sepharose 48 Enzyme

r_,_, (minutes}

t 85°C 3 600 360 © 1060
a5
t.gagm;gl:é ! - - P43 25
e optimum No change 7.0 6.0
Ka (mH) 20.0 28.5 Ho change
bstrate
?:hibitien - Present . Absent

Furthermore, we have no evidence that the metabolic
activities of extremely thermophilic bacteria are in any
way limited, or that any enzyme currently found in a
mesophilic bacterium will not also be available from an
extreme thermophile.

Concluston ‘

There are few areas where the use of enzymes from
extreme thermophiles will not be cheaper and more
efficient. We believe that not only will they eventually
replace most enzymes from mesophiles used in existing
processes, but that their advantages will greatly widen
and increase tha industrial use of enzymes.
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Guest Speakers AtJubilee Conference

which he entered undst E.A. Gquenhelm
some 30 years ago.

Prof. Rabin Stokes

The name of Robin Harold Stokes is
known to all who have studied physical
chemistry In the past 20 years, as co-
author with R.A. Robinson of the definitive
work ‘Electrolyte Solutions’, first
published in 1959 and still widely used by
students and research workers for its
wealth of precise detailed information on
the thermodynamic and transport
behaviour of ions in solution. He has to his
credit two other books and nearly 100
original papers on electrolyte solutions.

Prof. Stokes is no stranger to medals
and honours. In 1940, upon completion of
his M.S¢. degree al the Auckland
University College, he was awarded the
Sir George Fowlds Memorial Medal and
has acquired no less than 5 university
schotarships. In 1946, shortly after his
appointment to the, Department of
Chemistry of the University of Western

Australia, - he -was -awarded' the Rennie
Medal of the RACI. In the same year he-

was the Medola Medallist of the Royal
Institute of Chemistry, and was awarded
the H.G. Smith Memorial Medal of the
RACI in 1953. He was awarded a medal in
the Queen's Silver Jubilee Awards,

Last year he was honoured in his retire-
ment from the University of New England
Chemistry In New Zealand

by the Electrochemistry Division, RACI,
which struck the R.H. Stokes Medal of
which he was the first recipient.

Throughout his career, Prof. $tokes has
been a dedicated and enthusiastic experi-
mentalist. During World War Il he was
chief chemist with the Colonial Ammuni-
tion Co., Auckland, but in the evenings
and weekends he pursued his research
work on solution chemistry,

Many papers on such subjects as the
measurement and interpretation of
diffusion, activity and osmotic
coefficients followed, laying the
foundation upon which much of modern
electrochemistry is built.

Prof. Stokes’ visit to the Conference Is’

financed by the NZ Section of the Royal
Society of Chemistry,

Prof Max McGIashan, Head of the Dept
of Chemistry at University College,
London, will be one of the key speakers at
Golden Jubllee Conference in Auckland
in August. Max has not been too forth-
coming in supplying information but Prof

Parton, under whom he studied at
Canterbury, has kindly supplied the
following:

1. His research field is non-slectrolytic
solutions — the thermodynamics and
statistical mechanics of such systems,

2. He is extremely Interested in chemical
thermodynamics and has written a book
with that title (Academic Press 1979) in
which he lays great {and justifiable) stress
on experimental methods. He says “The
great charm of thermodynamics to me is
that at best it can be both rigorous in the
formulation of its algebra, and rigorous in
its experimental demands.” (This of
course makes it repellant to many
chemists.) He edits the Journal of
Chemical Thermodynamics.

3. Another major interest is the accurate
use of the ‘language’ of the physical
sciences. Hence his membership of such
bodies as the Commission on Physico-
Chemical Symbols, Terminology and
Units, and the Roya! Society Symbols
Committee, and the tireless advocacy of
S1 units. His RIC Monograph on Physico-
chemical Quantities and Units (1968) —
reviewed by Geoff Malcolm of NZIC — is

‘very good. He, was a member of the UK

Metrication Board' from 1969 untii Mrs
Thatcher abolished it with its job
incomplete.

4. His current post at University College
has a distinguished lineage back through
Nyholm, Hughes, Ingoid, Donnan,
Ramsay to A.W.Willlamson of ether fame,
150 years ago.

Which is typically Parton!
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Obituary

BRUCE FRANK CAIN

1930 - 1981
Ph.D. {Auck.), D. Phil. (Oxon),
D.8c. (Auck.), FRSNZ, FNZIC.

Bruce Frank Cain, Director of the
Cancer Society's Cancer Chemotherapy
Research Laboratory, University of
Auckland School of Medicine, and
Honarary Professor in the University of
Auckland, died suddenly from a heart
attack at his home in Kumeu on January 8,
1981. His unexpected death at the age of
50 was a tragedy for his family and friends,
for his scientific and medical colleagues in
NZ and around the world, and was also an
enormous loss for NZ science and for
world-wide cancer research.

Bruce.Cain was born in Auckland on
May 15, 1930, and was educated at
Mangere East School, Otahuhu College
and the University of Auckland. While
excelling in the formal study of science,
his early extracurricular activities In
chemistry in a laboratory In the backyard
of his parents' home refiected the
erithusiasm and dedication which were
always to be his distinguishing character-
istics. At Auckland tJniversity, he was
awarded in 1851 the G. Phillips Prize for
heading the final year in B.Sc. chemistry.
The tollowing year he gained the M.Sc.
degree with 1st. class honours in
chemistry, doing research under the
supervision of Prof. L.H. Briggs into the
occurence and characterization of
terpenes and atkaloids in NZ native plants.
These studies were continued as a
University Research Fund Fellow in 1953
1954, and he was awarded the Ph.D.
degree. He inherited from Prof. Briggs a
lasting knowtedge of the NZ fiora and a
deep interest in its chemistry that he was
to put to good use in later years.

In 1955 he travelled to Oxford, where he
worked in the Dyson Perrins Laboratory
under Prof. Sir Robert Robinson and
received the D. Phil. degree.

Back in Auckland in October 1956, he
joined the staff of the Auckland Division of
the Cancer Soclety of NZ as Senior
Cancer Research Fellow in chemistry. He
warked initially at the Albert St laboratory
of the Chemistry Dept. of the University,
and later at the hospital in Cornwall Park.
During the early part of this time much ot
his work was on extraction of NZ plants,
with over 1500 species bsing collected,
extracted, and the extracts fractionated
and tested for antl-tumour activity both in
Auckland and overseas. This work was a
logical application of the training and
experience he had gained to the search for
new drugs for cancer chemotherapy. It
required much hard work for relatively
little return, but that has always been the
nature of this particular type of research.

These studies resulted in a series of

papers, and in three new drugs that wera .

extensively tested in experimental tumour
systems but did not reach the clinic, They
were also instrumental in shaping Bruce
Cain’s thoughts along the lines that were
to result in $0 much later success. While
he never discounted the use of research
aimed at the detection of anti-tumour
compounds from natural sources, quoting
the many ussful drugs which have been
obtained this way, he sensed that it was
Page 68
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not where the future lay, He saw also that,
because of the limited return for a large
amount of work, it was not an appropriate
type of research for a small laboratory to
be fully engaged in. In an intellectual
sense also, it seemed mare satisfying to
use chemical and biological knowledge
and intuition to design and modify drugs
to enhance their activity, rather than to
search patiently through ali of Nature's
flora for compounds — evolved for some
other purpose — that might incidentally
have anti-tumour activity.

When he became Director of the
laboratory in 1963 this general philosophy
was put into practice. Work with Graham
Atwell and later atso with Raiph Seelye on
several series of bisquaternary
compounds with high anti-tumour activity
led in 1867-1968 to the formulation of two
basic principles that were to guide much
later drug design both in his |laboratory
and in other laboratories around the
world. The biological activity of a series of
similar compounds (differing only in the

‘length of alkyl sidechains) was shown to

ba related to their overall hydrophobicity
in a characteristic manner, reaching a
maximum level and declining again. Drug
biclogical activity is dependent in this way
on hydrophobicity (which can be
expressed
coefficient of a drug for solubility In water
and lipid) because the drug needs to be
transported from the site of administration
to the' site of action, and It is this
phenomenon which is hydrophobicity-
dependent.

He also deduced from the general
topology of the drugs of these series that
thay would fit neatly into the minor groove
of double-helical DNA, and proposed this
as the biologically-important binding site.
Thus the biological activity of a particular
compound is alsc dependent on its
detailed geometry, which dictates how
well it fits the DNA binding site. Consider-
able later work in his laboratory and
elsewhere proved the correctness of these
postulates and validated their worth as
guiding principles for the design of new

in terms of the partition-

hj
drugs for cancer chemotherapy. Applica-
tion of these principles and other
considerations led to the development of
the 9-anilinoacridine class of anti-tumour
agents, from which the AMSA
{acridinylaminomethanesulfonanilide)
drugs evolved.

In 1974 the laboratory was moved to the
DSIR Plant Diseases Division at Mt. Albert
when the old Cornwali Hospital was finally
demolished. While a final home for the
laboratory in the new Pathology Building
of the Medical School had been decided
on some time earlier, it was clear that
years would elapse before this building
was ready. In partial anticipation of the
move to Mt Albert, Bruce Cain had
purchased a home in the area, and was
able to walk to work. The writer
ramembers this as a very pleasant time for
the small group in the laboratory and for
Bruce Cain, Working for the first time in
reasonably large quarters, his struggle to
survive and have his ideas and work
accepted was largely past, with national
and internatiohal recognition beginning
to come. One compound of the AMSA
serigs (m-AMSA or amsacrine) was
steadily moving through the US National
Cancer Institute tests towards clinical
trial. On the other hand the interests of the
laboratory were still somewhat narrowly
focussed, and the extra work and prassure
which were to come with the clinical
success of m-AMSA and the management
of a larger and much more diverse group
of scientists were not yet evident. It was
the time for having an idea at morning
teatime, going to the bench to turn it into
reality over the next few days, and having
an answer back from the animal tumour
screan in a week or so.

While thoroughly enjoying this environ-
ment, Bruce Cain was always aware that
effective drug design in the cancer
chemotherapy field was a truly inter-
disciplinary project, and was always keen
to enter into collaboration with other
people, to acquire new skills himself and:
to urge his staff to do so. in this regard, he
locked forward to the move to the Medical
June 1881



School site, not only because of thelarger
and Dbetter-equipped laboratory, but
because of the wider opportunities to
develop new collaborative "efforts with
people of ditferent scientific and medical
skills. The move was made in late 1978,
and roughly coincided with the move of
Bruce Cain’s family home to Kumeu, the
clinical introduction of m-AMSA, the
enquiries by a number of overseas drug
companies about obtaining marketing
rights, and considerable publicity. The
combination of these factors put a
tremendous load on him, which he took up
in his typical enthusiastic manner. His
only (and often-aired) complaint was that
he was no longer able to do as much
bench work as he wished. There were
other compensations, however. He was
able to see the laboratory expand, with an
increasing biological emphasis, due in
large part to the mutually-beneficial
collaboration developed with the Warner-
Lambert company. The Medical School
laboratory was the fulfilment of his long-
held view that effective cancer drug
development could only be carried out by
an interdisciplinary group of chemists and
biologists, working together as a group
and in close association. with clinical
personnel. The real tragedy of his early
death is that it occurred so shortly after he
had, by 25 years of constant effort, builtup
exactly such a research group in the type
of environment he had always envisionad.

Bruce Cain received many awards and
honours, and was in demand as a speaker
both within NZ and overseas. He was a
Fellow of the Roya! Society of Chemistry,
the Royal Society of New Zealand, the
New York Academy of Sciences and the
American Chemical Society. Since 1972
he had served as a member of the
Medicinal Chemistry panel of the
American Chemical Society. in 1974 he
was invited to be a World Health Organiza-
tion delegate to an international
conference on Tumour Models and
Screening Systems. In 1978 and 1979 he
was an invited speaker at Gordon
Research Conferences in New Hampshire
on the chemctherapy of experimental
cancer, /n 1980 he was guest lecturer at
the first World Conference on Clinical
Pharmacology and Therapeutics in
London. In 1979 he was appointed an
honeorary professor of the University of
Auckland, and very recently was awardad
the D.Sc. degree by the University.

Bruce Cain was a Fellow of the NZIC for
many years, served on several of its
committees, and always took a keen
interest in its affairs. Thus it is appropriate
to record here the above factual details of
the scientific life and achievements of a
fellow chemist. They clearly illustrate a
brilliant and expanding career cut short in
full bicom, and for that we are profoundly
sad. Yet the NZIC is fundamentally an
association of people who happen to be
chemists. While we all benefit
professionally from the image that Bruce
Cain's work brought to chemistry,
perhaps we can also benefit in a more
personal way from an appreciation of the
individual qualities which enabled him to
.achieve so.much. The following portrait is
necessarily a subjactive one, drawn from
the writer's daily association with Bruce
Cain over the last 10 years, and from
conversations with others who knew him.
His early basic characteristics of
Chemistry In New Zealand

enthusiasm and determination were later
allied with an enormous capacity for hard
work and a vast knowledge of chemistry
and the other subjects that came within
the field of expertise of the |laboratory.
During the time the laboratory was at Mt.
Albert, with his home just up the road, it
was almost impossible to arrive at work
before him or leave after him. Even at the
Medical School, when he had to travael to
Kumeu, he used to avoid the rush hour by
arriving early and leaving late, usually with
a pile of reading for the evening. He was a
skilled practical worker, with an uncanny
feeling for just how long to attempt some-
thing before deciding that another route
would be more efficient. If you were stuck
at a particular point in a synthesis and
mentioned it to Bruce, he was quite likely
to turn up in & few days with the
intermediate you needed, having taken
time oft from his own schedule to try a

_different synthetic method,

His enthusiasm, especially after return
from an overseas trip, was always like a
tonic. Instead of being exhausted, and
perhaps envious of the facilities he had
seen, he was instead always overfiowing
with ideas that would send him
immediately to the bench to try out. He
was always willing to take the time to

explain to people of all backgrounds what-

he was doing, at the level which was
appropriate. He was equally willing to
listen to and help his staff with their work,
and kept well on top of all that was going
on. The leadership was always there; by
his own unconscious example and from
his infectious enthusiasm for the projects
underway. He was ruthlessly honest with
himself and fair to others; he always gave
his own best efforts and expected the
same from others. He detested
affectation, sloppiness and laziness, and

could be hard on such lapses, but
basically he led by example. In spite of the
limelight of later years, he was a modest
man, with a clear awareness of the
potential for misunderstanding in press
reports about cancer--research; and a
detarmination not to permit such about
any of the work done in his laboratory.

He maintained a lifelong interest in
horticulture and all aspects of viticulture,
especially the end result. He would often
claim that years of exposure to laboratory
chemicals had so damaged his sense of
smell that all he could detect was boiling
pyridine, yet he had a wide knowledge and
appreciation of local and overseas wines.
The visit of an overseas scientist or the
need to provide for a local meeting or
conference was a welcome chance to take
a tasting tour of the Auckland vineyards.

Bruce Cain met his wife Pat in Oxtord,
and they had a son Richard and a
daughter Eiizabeth. His family, home and
garden were always his main escape and
relaxation from a busy scientific lite. His
wife and children always gave him and the
laboratory great support, and their help
was instrumental in his success.

Bruce Cain was always proud to be a
New Zealander, and his life work stands as
an example to us all that New Zealanders
working in New Zealand can still make
great and lasting contributions to world
science, and in $0 doing honour their
country together with themseives.

W.A. Denny

(A memoir on Bruce Cain, with a list
of his publications will appear in a
forthcoming volume of the
Proceedings of the Royal Sociaty
of NZ.)

Readers Write

The Editor,
Sir,
HAZARDOUS LIQUID TRANSPORT

It is pleasing to see that on the front
cover of the 1980 "Chemistry Year Book"
you have again drawn attention to the
responsible attitude displayed by Freight-
ways in their bulk liquid handling fleet.
Their distinctive vehicles are no doubt
familiar to most chemists in this country
and it is very obvious that great care has
been taken to identify liquids being
carried. ]

Many of these liquids are, of course,
potentially extremely hazardous in the
event of their being in the wrong place at
the wrong time.

However, | must admit to being rather
surprised at their being the recipient of
international awards for their safety
attitudes and practices if the unit you have
featured is typical of their road fleet. The
track-mounted tank apparently contains
oleum, which we all know to be a very
potent liquid indeed. There is some doubt
as to what the trailer-mounted tank
containg; the sign on the rear indicates

. oleum, but the one on the right hand side

says it is empty. It is scarcely necessary to
point out that there could be occasions
where it is vital to be absolutely certain
what it contains, and the driver may not be
available for enlightenment on this point.

| have no doubt that the material from
which the tanks have been manufactured
is fully resistant to the range of chemicals
they may contain and that welding and
other operations have been very carefully
performed in order to ensure sound
vessels. But oh, those unprotected valves,
pipelines and manhaoles! They are simply

' begging to be shorn off if the vehicle were

to become involved in an accident,
particularly if rolling ensued.

Couldn't we have some form of cover
which projected from the tank and
shrouded these vulnerable fittings so that
they are much less likely to release the
tank contents in times of trouble? If an
accident to one of these units should
occur, the consequences can be of almost
trivial concern, as long as the liquid cargo
Is safety retained.

If it is not, the result could be tasting
damage to the public image of the
chemical industry, in addition to the more
ocbvious effects.

C.W. Hariand
{Fellow)
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Manawatu

The first meeting of 1981, held jointly
with the Chemistry, Biochemistry and
Biophysics Department of Massey
University, was addressed by Prof.
Andreas C. Maehty, Director, Swedish
National Laboratory of Forensic Science,
Linkoping. Since 1972 about 50 research
papers have been presented by the
laboratory on the analysis of shoeprints,
gunshot residues, fuses and electrical
shorts.

Dr Kevin Brown {Chemistry Division,
DSIR, Gracefield} presented this years
energy lecture on "Liquid Fuels from
Coal — An Option for the Future”. Dr
Brown discussed aspects of the “Energy
Crigis” and the importance of coal as an
energy source. The chemical properties of
coal were described, followed by methods
for the -conversion of coal to liquid
products. Problems in mining and proces-
sing of coal, from the social disruption of
communities to potential polliution of the
atmosphere, the soil and artesian water
supplies, were discussed.

The first of the Branch fectures to
Manawatu high school students was
presented on April 6 by Prol. David
Cullwick, Professor of Marketing,
Department of Business Administration,
Victoria University of Wallington. Prof.
Cullwick's topic, “Our Chemical Future”,
covered a wide range of [ndustrial
activities that could lead to increased
employment opportunities in the future.
Many new industrial processes are being
developed that will require chemists and
biochemists to control many aspects of
the work. Close links between scientists,
technologists and marketers will be
required, so that sclientific training and
experience will increasingly become an
entry point for careers in management,
according to Prof. Cullwick.

Taranaki members are reminded of the
New Plymouth meeting on June 29 that
will b e addressed by Branch chairman Dr
Cecll B. Johnson (Applied Biochemistry
Division, DSIR, Palmarston North) on
“Tallow: Its Composition and Uses —
Present and Potential". Further infor-
mation may be obtained from Dr Keith

Sewell, ivon Watkin-Dow Ltd, New
Plymouth.
Next month's (July} Hawkes Bay

meeting will be addressed by Dr Max
Tumer (Department of Soil Science,
Massey University) on “Trace Elements in
Soil". Further Information may be
obtained from Mr Ted Fletcher.
Members and their associates in the
Hawkes Bay area organised a meeting at
the Leopard Brewery on March 2. The
meeting took the form of a conducted tour
of the plant foliowed by a “subjective
analysis of the product”. Detalls of future

meetlr&s may be obtained from Messrs
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Ted Fletcher (Ph. 777-768), Colin
McDonald (Ph. 53-399) or Hugh Gahagan
{Ph. 56-807) of Napier.

Wellington

Prol. R.D. Baft, Head, Department of
Chemistry, Biochemistry and Biophysics
at Masssy Unlversity spoke on “Alcohol
consumption in N2" at the March meeting.
Prof. Batt is the head of the Alcohol
Ressarch Group at Massey University
which is financed primarily by the Medical
Research Council of NZ to carry out
research on alcohol and acetaldehyde
metabolism In human volunteers. He
pointed out that alcohol consumption per
head of population in NZ was now &t the
highest level recorded since officlat
statistica were first published in 1882 and
he discussed the effects of alcohol intake
on the health of drinkers and in retation to

‘the drinking-driving legislation.

The April meeting was addressed by Dr
R.W. Henley, Chemistry Division, DSIR,
Wairakei on “Applied geochemistry in the
development of geothermal resources”.
He discuased the problems of waste water
injection back into geothermal reservoirs
assoclated with the Broadlands-Ohaki
power project, particularly the potentially
serious and costly problem of silica scale
formation in pipelines and in the
reservoirs. An application of thermo-
dynamics based on experimental studies
of high temperature solution chemistry
was described, with reference to the
avoidance of silica scale formation.

As part of the Jubilee activities for this
year the Branch has also held “Careers in
Chemistry” seminars for secondary
school students at the Central Institute of
Technology in Upper Hutt and at Victoria
University in Wellington, both during
March. The seminars were run by a group
of NZIC members reprasanting
government, Iindustrial and educational
occupations.

Canterbury

The first meeting for 1981 (February)
was addressed by Prof. Don Stedman,
University of Michigan, who spoke on
“Photochemical Smog".

The March meeting was addressad by
Prof. A. Maehly, Director, National
Laboratory of Forensic Science,
Linkoping, Sweden. Prof. Maehly spoke
on examples of casework and the
research which Is carried out in his
laboratory.

The April meeting heard Prof. Leon
Philllps, Canterbury Chemistry Depart-
ment, speak on “The Chemistry of Venus's
Atmosphere”. This talk covered the
present knowledge of the Venusian
atmosphere and also relevant research
work presently tn progress in various
laboratories.

Otago -

Mr Adrian C. Wrigglesworth has won
the 1880 Inglis Memorial Prize for the best
student in Advanced 2 Chemistry. This
award is funded by both the Otago branch
and the University.

Branch members attended a joint
meeting with the Department of
Chemistry on April 10 to hear an address
by Dr William Horwitz, Deputy Associate
Director for Toxicological Sclences,
Bureau of Foods, FDA, Washington. He
spoke on some aspects of “Regulatory
Analytical Chemistry”.

The branch meeting on April 22 was

" preceded by light refreshments following

which an address was given by Mr M.
Farrier, Safety and Environmental Super-
intendent, NZ Aluminium Smelters Ltd,
{nvercargill. His topic was “The Chemistry
of Aluminium Production”. The lecture
was aimed at bridging the gap between
the apparent simplicity of the reduction of
alumina and the actual complexity of the
commercial process. The development of
alectrolytic cell technology was diacussed
in relation to chemistry, the efficient use of
energy, and environmental factors.

Waikato Marks
NZIC Jubilee

To mark the NZIC's Golden Jubilee
year, the Waikato Branch has organised a
display at the Ruakura Open Day on June
10. Stands have been organised with
working exhibits demonstrating the
importance of chemistry to agricultural
research and development. Emphasis will
be on analytical chemistry.

Each stand will be backed by a large
board outlining the principle of the
method and highlighting an important
agricuitural application. A 10-min. slide/
tape show wlll also be run every 30min. to
give an introduction to analytical
chemistry and its importance to agricul-
tural research.

The following exhibits have been
Included:

Milk testing for fat and protein — IR Mitk
analyser; Teat Sanitiser residues in milk —
lodide selective electrode; Meat
tendernass — Gelelectrophoresis separa-
tion of muscle proteins; Ryegrass
staggers — purification of mycotoxins by
thin layer chromatography; Facial
Eczema — determination of sporidesmin
by high performance liquid chromoto-
graphy, Pesticide Residues on Crops —

gas chromatography of kiwifruit residues;
Major element analysis of soil for Quick
test — K, Ca and Mg using the automated
4 channel flame photometer; Trace
Eiement Analyser — Mg levels in bléod

. using atomic abosrbtion spectroscopy;

Selenium status of stock and humans —
determination of Selenlum in blood with
autoanalyser/fluorometry; Energy value
of teeds — bomb calorimetry; Methane
evolution by ruminants — radioactive
cou'ntini. ‘
Assessment Of Laboratory Practice

Suggested as an aid to facililate
assessment of chemical laboratories,
report no. CD 2303 “Guide Questionnaire
to Assess Laboratory Practice” {author:
Wolfgang J. Passl) is available free of
charge from the Librarian, Chemistry
Division, DSIR, Private Bag, Petone. [t lists
important and optional aspects of Good
Laboratory Practice (GLP) expressed as
questions in a suitable order {ollowed in
the course of an inspaction.

The questionnaire was prepared both
for the external as wel!l as for the internal
assessment of taboratories. Particular
consideration was given to TELARC
requirements as well as the Good
Laboratory Practice for “Non-clinical”
Laboratory Studies laid down in the US "~
Federal Register Vol 43, No. 247, part 58,
December 22, 1978,
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NZIC Fellows
Named To
Senior DSIR
Appointments

NZIC Fellows, Dr Bruce Miller and Mr
lan McDonald, have been named as two of
the three Chief Directors of DSIR, newly
created senior positions te co-ordinate
scientific investigation in the broad areas
of NZ's natural resources, manufacturing
and agriculture.

As a result of their promotions Drs
Gordon Leary, FNZIC, and Michael
Leamy were named Directors respectively
of the Chemistry Division and Soil Bureau.

Dr Miller, MA, MSc, Agrl (Sweden),
FNZIC, FNZIAS, is 58. He is to take up the
responsibility for the Resources Group of
DSIR divisions — Botany, Ecology,
Geological Survey, Geophysics, Oceano-
graphic Institute, Science Information
and Scil Bureau. Dr Miller brings to his
new task nearly 40 years' experience in
soil science and science adminstration.

Mr McDonald, MSc, FNZIC, ARIC, is
Dominion- Analyst, effectively NZ's top
Government chemist. Earlier in his career
Mr McDonald, 55, produced a succession
of techniques. for purifying natural
materials, notably for the timber and
paper industries. His new duties umbrella
DISR's Industrial group of divisions —
Applied Mathematics, Auckland Industrial
Development, Chemistry, Christchurch
Industrial Development, Industrial

Miller

Lehr);

Leamy

Processing, Institute of Nuclear Sciences,
Physics and Engineering Laboratory, and
Wheat Research.

Dr Leary was head of Chemistry
Divislon’s toxicology and torensic
sections. He also becomes Dominion
Analyst.

Born in 1940 in Southpont, Britain and
educated at Dulwich College, London,
Buller High School, Westport and Christ-

church Boys' High, he graduated from’

Canterbury University in 1961 BSc, 1962
MSc¢ and gained his PhD in 1865 when he
joined DSIR's Chemistry Division.

In 1967-69 Dr Leary did post-doctoral
studies as a fellow of the Royal Institution,
London. He has also held a BP post-
doctoral fellowship, and was a visiting
scientist at the Swedish Forest Products
Research Institute, Stockholm, 1977-78.

‘Dr Leary is author of over 35 scientific

papers of considerable note.

Dr Leamy, formerly chief pedologist of
the bureau, was educated at St Patrick's
College, Wellington, and Victoria
University. In 1956 he graduated with an
MSc in geology and in 1976 he gained his
DSe. Dr Leary has been on the staff of the
Soil Bureau since 1949, and has had
extensive overseas experience.

He has worked on goil surveys in Fiji,
Hobart, Brisbane, Malaysia, South Africa,
Tonga, the Cook Islands, and Samoa.
From 1965 to 1966 he was Colombo Plan
soil correlator in Malaysia, during which
time he wrote and had pubiished a soil
survey manual for use in the field in that
country.

More recently his close involvement
with s0il taxonomy, the American system
of detailed soil classification, which Is
currently being investigated for NZ
conditions at the Soil Bureau, has led to
his being made chairman of the inter-
national Committee of Classification of
Andisois (ICOMAND).

He is author and co-author of more than
60 scientific papers, and many artictes for
NZ newspapers and magazines.

He is also past-president of the NZ
Society of Soil Science, and a member of
the International Soclety of Soil Stience,
the Wellington Branch of the Royal
Soctety of NZ, the Geological Society of
NZ and the NZ Institute of Agricultural
Science.

Products include:.—

SILICONE FLUIDS

Lubricants

Damping Fluids

Dielectric Compounds & Fluids
Hydraulic Fluids

Polish Additives

Cosmetic Additives
Processing Aids-PU Foam

Defoamers
Mould Release

DOW CORNING

SILICONE EMULSIONS

DOW CORNING SILICONES

FOR PERFORMANCE & RELIABILITY

The development of silicones and other specialised technologies by Dow Corning’s Research &
Development have enabled them to produce a wide range of silicone products for numerous
applications in almost every industry.

SILICONE RESINS
Paint Additives

High Temperature Paints
Insulating Varnishes
Paper Release Coatings
Resin intermediates
Water Repellents

Textile Water Repellent

Common Dow Corning Trade Marks — DRI-SiL — FABRIGLIDE — MOLYKOTE — SIGHT SAVERS —

SILASTIC — SYLGARD — SYLOFF.
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TELEPHONE 873-912

LUBRICANTS
Silicone Greases
MolykoteR Lubricants

SILICONE RUBBERS
Construction Sealants
Gaskets-formed in
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Moulding Rubbers
Electrical/Electronic
potting, encapsulation
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Protective Coatings
Heat Vulcanised Rubber
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News From Govt.
Departments

DSIR
Applied Biochemistry Division

Dr David Greenwood of ABD's Organic
Chemistry Group, returned in late March.
He has been in the Blochemistry Depart-
ment, University of Liverpool, since
September 1977 studying for a Ph.D.
degree while he was on an NRAC Post-
Graduate Fellowship. His area of
research, with Dr H.H. Rees, was the
hydroxylating mechanisms of the insect
moulting hormones, ecdysterolds,
relative to insect-plant relationships.
Chemistry Division

Following the appointment of Dr G.J.
Leary as Director, Dr H.P. Rothbaum has
been made Deputy Directer and will also
be responsible for the Instrument section.

Mr ER. Calms has returned to
Chemistry Division following a years
work at Sydney Unliversity. Mr Cairmns
intends to use radiolmmunoassay
methods for some toxicological analyses.

Mre Linda Parker, a recent graduate
from Canterbury University, has joined
the Inorganic Materlals section.

The new Chemistry Division
Geothermal laboratory in Taupo was
officlally opsned on 10 April by the
Minister of Science and Technology Dr
lan Shearer. Energy Minister Mr W.F.
8irch was also a guest at the opening.

Racent seminars organised by the
Division have Included “Reguiation -of
Food Additives and Toxicants” by DrW.
Horwitz, U.5. Food and Drug Administra-
tion and “Chemistry Division in the
1980's” by Mr LR.C. McDonald, recently
appointed a Chief Director of DSIA.

Dz Bill Swallow will be taking up a DSIR
Study Award at the Chester Beatty
Research Institute, London, for 13months
from July. While in UK he will be working
on the metabolic activation of polycyclic
aromatic hydrocarbons to give carcino-
gens in assoclation with Prof. P. Sims.
Industrial Processing Division

Stage 1 of the IPD laboratories at
Gracefield (illustrated) was officially
opened on 1 April by the Minister of
Science, Dr lan Shearer.

Institute of Nucisar Sciences
Dr N.E. Whitehead attended an IAEA

meeting on nuclear methods of trace’

element analysis in biological materials at
Bombay. This was followed by a trace
element symposium in which he
presented a paper on invivo x-ray fluores-
cence analysis. Both conferences were at
the Bhabha Atomic Research Centre.
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They were very well run, but he notes that
the tino squares in one lecture theatro are
still not glued down, since his last visit
in 1978!
Plant Physlology Division

Dr Roger Siack returned from a visil to
UK where he attended a symposium on
Food, Nutrition and Citmate, sponsored
by the Rank Prize Fund. At the symposium
Dr Stack received the 2nd Rank Prize for
nutrition jointly with Dr Hugo Kortichak of
Hawall and Dr Hal Hatch of Plant Industry,
CSIRO, Canberra. The award was made
for the elucidation of the C4 pathway of
photosynthesis which Drs Hatch and
Slack studied together whilst at the
Colonial Sugar Refining Co. Laboratories
in Brisbane.
Soll Bureau

The Dlroctor Dr Bruce Miller, who has
just been appointed as a Chief Director of
DSIR, recently attended an expert
meeting on World Soll Policy convened by
UNEP in collaboration with FAO,
UNESCO and the ISSS (International Sofl
Science Society). The meeting, held In
Rome, formulated a policy for conserving
and improving soll resources and
proposed a plan of action for Its imple-
mentation, at both international and
national levels.

Dr Norm Wells has returned from 4
weeks in Malaysia and Singapore. He
spent some time at the Malaysian Agricul-
tural Research and Development institute
{MARDI} at Serdang, near Kuala Lumpur,
with two trips to the east coast to look at
problem solls of sandy ridges and

depressions and to make land use
recommendations.

Dr Cyril Childe reports that a Mossbauer
spectrometer has now been commis-
gsioned at the Bureau. It will be used
largely to investigate the nature, genesis
and weathering sequences of iron
compounds in s0ils.

Invermay Agricuftural Ressarch Centre

Dr David Forss has recently returned
from visits made to food research labora-
tories in Sydney, and dairy research
laboratories In Melbourne.

NZ Dairy Research institute

Recent appointments to the staff
include Messrs Kevin C. Paimer (Milk
Powders and Drying Sectlon) and Rodney
J. Bennett (Casein and Related Products
Section).

Or Terry D. Thomas attended an Inter-
national Dairy Federation (IDF)
Symposium at Ede, Netherlands in April to
present a key address on “Proteinases of
Starter Streptococcl”. He also visited a
number of research centres in UK
and USA,

Dr Wayne B. Sanderson attended an
IDF International Symposium in Luxem-
bourg on the Application of Dairy
Ingredients in the Food Industry. At the
same time, he attended a meeting of one
of the IDF Commission Permanent
Committees of which he is a member.

Dr Lawrle K. Creamer recently returned
from USA after spending 12 months’
sabbatical leave at the University of
Wisconsin where he studied the chemistry
and properties of mllk proteins.

= University News

Massey

On Saturday, March 21, Massey
University held an “Open Day” for the
public of Palmerston North and surroun-
ding districts. A wide variety of University
activities were on display. Various aspects
of chemistry and biochemistry were
iltlustrated in the different disciplines.
These ranged from industrial processing
in the Food Science and Biotechnology
Department's displays to alternative
tractor fuels (e.g. seed oils and tallow and
their derivatives) by the Agricultural/
Horticultural Section of the Agronomy

Dapanment Prominent displays in the

Dr lan Shearer, Minister of Science and
Technology (left) with NZIC President-
elect, Dr Stan Simpson, following the
Minister's visit to the April Council
mesting.

Chemistry, Biochemistry and Biophysics
Department included that of alcohol
research, lipid metabelism in plants, lipo-
proteins and heart disease, the iron
binding protein (lactoferrin) in human
milk and protein sequencing. A "chemical
magic” show was appreciated by the
audience.

Dr Eric Alnscough of the Department of
Chemistry, Biochemistry and Biophysics,
recently presented a most interesting
lecture on "Heavy Metals in Medicine” in
the Department's Science Seminars
series. He discussed aspects of the
applications of compounds of mercury,
platinum and gold to various clinical
conditions. Although many different

. compounds containing these elements

have been in use over a number of years,
biochemical studies of their action is
almost a virgin fleld of endeavour,
according to Dr Ainscough.

Dr Mary Earle (Dopartment of Food
Science) recently received a 3-year
rasearch contract from the DSIR. The
contract will assist the Food Technology
Research Centre in its work to increase
the processing of NZ's biological raw
materigls for export markets. This work
will cover basic and applied research
involving new technologies and product
development for a wide range of materials
and processes. It will also provide a

necessary advisory newletter for industry.
Centerbury

There are three Visiting Lecturers for
1881 in the Chemistry Department. Miss
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Jill Ussher {an Auckland graduate) from
Westland High School, Hokitika, will
spend the year in the department and is
principally associated with first-year
classes. Dr Ron Baumgarien, an organic
chemist from the University of lllinois,
Chicago Circle, is in the department untll
the end of June. Prof. J.T. Spence, Head of
Chemistry, Utah State University, will be
at Canterbury for 5 months from July.
Prof. Spence has wide research interests
in inorganic and bio-inorganic fields as
well as & teaching Interest in analytical
chemistry. ‘

Two other visitors are, or will be, in the
‘Chemistry Department on leave from their
home Institutions during 1881. Prof. %«3
Stedman, University of Michigan, Ann
Arbor, is an atmospheric chemist working
in‘both the Departments of Chemistry and
of Atmospheric and Oceanic Science,
where his research group carries out
experiments on the chemistry of both
clean and polluted air. While in NZ he s
carrying out measurements of back-
ground nitrogen oxide levels in the
troposphere. Prol. W.C. Rocke-
feller University, New York, will bs a
vigiting Erskine Fellow from mid-July.
Prof. Agosta's main research interests lie
in the general field ot synthetic organic
chemistry with a particular emphasis on
photochemical processes.

Visitors who have recently passed
through Canterbury and given seminars
include Prof. Heinrich Vahrenkamp,
Freiburg, West Germany (“Some aspects
of metal-metal bonding™) and Prof. B.R.
McGarvey, Now South Wales ("Magnetic
Properties of Iron Il Complaxes”).

Prof. Leon PhHlips recently attended a
symposium on atmoapheric chamistry at
the Australian Academy of Sciences,
Canberra and Dr Colin Fresman the
ANZAAS Congress at Briabane.
Christchurch Polytechnic

Dr Selwyn Maister is spending the year
on exchange at Norwich City College,
England. His position in Christchurch is
being occupled by Gordon Livingstione,
who has had past teaching experience in
grammar schools, colleges of further
education and polytechnics.

Canterbury Junior Chemical Society 1981
Fleld Day

54 seventh-form members of the Junior
Chemical Society recently spent the day
in the University Chemistry Department
on their annual “fleld day”. The partici-
pants (under the fatherly guidance of Dr
Ward Robinson) examined the topic
“Computers in Chemistry” and used a
micro-computer to expariment with
models of various chemical systems.
Canterbury Sclence Teachers
Association

A recent Chemistry Sectional meeting
was devoted to the topic “Computers in
the Teaching -of Chemistry”. About 40
members were present at the meeting
which was addressed by Prof. Bruce
Pentold and Dv John Blunt and followed
by practical exercises.

Otago
Chemistry Department

Dr M. Woods was a recent visitor to the
department. He is from Birkbeck College,
London and he gave a talk on “Recent
Aspects of Phosphorus and Nitrogen
Chemistry”. Another visitor was Prof. B.R.

McGarvey from the University of Windsor,

Ontario who spoke on “esr, nmr, and

Mossbauer studies of Fe{l!) complaxes.
Dr B.M. Peake has recently retumned

. from- UK where he delivered a<plenary-

lecture at the Royal Chemical Society
International esr Conference held at
Lancaster University.
Blochemistry Depariment

Dr L.T. Fosrester has been awarded the
prestigious Claude McCarthy Fellowship.
He will be undertaking a year of full time
research on spermatozoa viability,
working within the department, with the
Invermay Animal Research Station, and
including a period in Canada.
Waellcoms Institute

Dr.D.B. Myers is on sabbatical leave at
the Institute of Medical and Veterinary
Sciences in Adelaide.
Textiles Department

Prof. R.H. Peters, head of the Depart-
ment of Polymer and Fibre Science,
University of Manchester Institute of
Science and Technology has accepted a
William Evans Visiting Professorship
offered by Otago University. Prof, Peters
Is an international figure in the fiald of
Textile Chemistry and an acknowledged
world authority on the physical chemistry
of dyeing processes.
Central Instituts of Technology

Seminars _recently held included: “An
Industrial Pharmacist's View of our
Pharmaceutical Industry” by MrN. Baxtes,
May and Baker Ltd, “Bile Acids Clue,
Curse and Curve” by Dr D. Collins,
Wallaceville Animal Research Centre, and
“Frusemide and All That — First Flush of
Success” by Dr M.Kingsford, Chemistry
Division, DSIR.

Gamlen New Zealand-Now three divisions
help make the world a cleaner place.

1 Specialty Chemicals

“For the control of corrosion and
deposits in steam raising plant using

coal or liquid fuel and in cooling
towers and closed cooling systems”.

2 Water Treatment

Desco products for control of corro-
sion in boilers and cooling towers.

| 3 - Equipment

Softners, démineralisers, lon
exchange processes, filters.

SYBRON|Gamlen

Gamlen Chemical Co. N.Z. Ltd Subsidiary of Sybron Corp.
54-58 L.eonard Road, Mt Wellington, Auckland
P.O. Box 14-258 Telex 21569 Telephone 592-799

G.R1A

Chemisiry in New Zealand
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Cover Story

Perkin-Eimer Unvells Sigma 115 Gas
Chromatograph And Data Handling
System

The Sigma 115 was introduced by
Perkin-Elmer at the Pittsburgh
Conference and Exposition on Analytical
Chemistry and Applied Spectroscopy this
year. It has evolved from refining and
improving the Sigma 1B.

For about $25,000 it is sald to offer
sophistication in capabilities unmatched
by other currantly marketed data
handling/gas chromatography systems.

1n its simplest form, the SIGMA 115isa
standard chromatographic analyzer with
integral microprocassor control from the
console. The console is capable of
printing 56 characters/sec. and has a
davice which provides self-aligning paper.
BASIC 2 programmabllity is standard.
Memory expansion for on-line storage

can be increased to a total of 32K bytes..

Speed data transfer and recelpt has been
doubled.

The most interesting change is the
addition of the Level 3 chromatography
communications and control. Standard
features of the Leve! 3 option include 16K
bytes of memory for on-line storage, the
RS$S-232C interface, a modem eliminator
for phone Jink-ups and the most sophisti-
cated version of SIGMA BASIC providing
automatic communication with, and
control of, data-handling peripheral
devices. This means, say the NZ
distributors, Warburton Franki Ltd, that
the SIGMA 115 Level 3 is the most sophis-
ticated data handling/gas chromato-
graphy system available today.

SIGMA BASIC Level 3's flexibility
allows users to replot chromatograms, fix
a drifting baseline and plot baseline-
corrected chromatograms (the optional
digital plotter can be used for replotting
chromatograms). The software supplied

with the plotter, accesses time-slice ana
peak file data and prompts the analyst
through the replot/reintegrate routine.
The analyst can select a portion or the
whote of the chromatogram for replot;
chromatograms can be labelled with
retention times and the peaks can be
named if desired.

Floppy disk storage, CRT and keyboard
in the 3600 Data Station are available if
required.

The keyboard and CRT canbeusedasa
terminal to the SIGMA 115 for BASIC
program writing, editing or running. A
chromatogram can be called up from
floppy disk storage and displayed on the
CRT; software provided with“the system
allows users to manipulate the displayed
chromatogram as required and for as long
as needed.

Flexibility doesn’t end with chromato-
gram manipulation. A chromatogram can
be displayed on the Model 3600's CRT In
real time, while another Is being plotted on
the console's printer/plotter.

Further information can be obtained
from Elizabeth Dengate-Thrush (Ph.
Waellington 698-272) or Josina Van Houtte
(Ph. Auckland 770-924).
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Equipment Update

The Modern Gas Chromatograph

ADVANCED
ELECTRONICS LTD

Tracor Instruments Group

Tracor manufactures four different gas
chromatographs. Three of these, Models
560, 550 and 222, are designed for general
purpose GC operation, while the Model
150G is for trace gas analysis.

The Modael 560 is adual column chroma-
tograph, with all temperature and timing
functions under digital control. Up to 3
detectors can be mounted, while any two
can be operated simultanaously.

Models 550 and 222 can have up to 4
detectors mounted. All 3instruments have
independent heating for each detector
and each inlet. There ig a choice of 8
detector systems: FID, ECD, NPD, FPD,
Hall Electrolytic Conductivity (HECD),
Photo lonisation (PID), TCD and
Ultrasonic.

The Model 150G trace gas analyser uses
either TCD or ultrasonic detectors.

Examples of all these chromatographs
and detector systems are in use in NZ.

C 083 For lurther detalls, use Reader
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WARBURTON FRANKILTD
Perkin-Elmer

Perkin-Elmer is well known for its Sigma
range of gas chromatographs, Within the
saries there are 4 instrument families,
each offering varying degrees of complex-
ity but ali based on a common unit, the
‘Chromatographic Analyzer' which

Page 104

contains all the essential chromato-

graphic equipment.

The Sigma 4B gas chromatographs are
the simplest, being dedicated isothermal
instruments designed for single or dual
channel operation. There are six different
detectors available, namely FID, NPD,
FPD, ECD, TCD and a new WPA water
poilution analyzer for the analysis of
trihalomethanes in drinking water.

The Sigma 3B models are intended for
gingle ramp temperature programmed
operation, Injector, detector and column
oven temperatures are controlled by a
micro-processor with keyboard entry of
all parameters and visual display of set
and actual values. Permanently resident in
the rnemory of the Sigma 3B is a service
diagnostic chip.’

The more complex Sigma 2B Is a dual
ramp temperature programmed micro-
processor-controlled instrument.

The Sigma 115 is the latest and most
sophisticated of the range with the
chromatograph operated from a free-
standing data module, the Sigma 15.
SIGMA BASIC is standard and allows bi-
directional intelligent communication
with large computers, and can serve as a
terminal for a computer. LEVEL 3 with
optional digital plotter enables the analyst
to replot and reintegrate selected peaks in
chromatograms. Perkin-Elmer offers a full
complement of data handling peripherals,
the Model 981 Inteltigent Mini-disk for
bulk storage, the Model 550 Visual Display
Unit which provides a screen and second
keyboard for program writing and editing.
For both floppy disk storage and CRT,
Perkin-Elmer offers the Model 3600 Data
Station. .

Sigma accessories include AS100B
auto sampler, HS-6 head space sampler,
MS41 Solid sampter, COS-180 pyroprobe,
gas sampling and column switching
valves, for back flushing and peak cutting.
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WILTON SCIENTIFIC LTD

Varian

The Vista 401 is the data system at the
heart of the new chromatography from
Varian, and i3 described as the most
powerful, innovative and intelligent data
systern currently available to the Chroma-
tographer. [t features 232 K Memory, built
in dual printer/plotier, 12" CRT and inter-
active keyboard, expandable to 1 to 4
channel operation with optional remote 2
channel printer/plotter for full
simultanecus 4 channel capability. Other
options Include on-line single or dual
floppy disk{s) for additional capability and
memory storage. The Vista 401 (illus-
trated) does data acquisition, calculations
and reporting common to chromato-
graphy and can communicate with
peripheral computers.

K2
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VISTA the new chromatography
from Varian

You can choose a

Varian chromatography system
that will meet your needs today and
tomorrow and tomorrow

and tomorrow...

No matter what gas and/or liquid chromatography capability you need, Varian's VISTA

Series lets you structure a system that makes the best sense for your requirements.
VISTA systems are modular and compatible with one another and you can

use them to automate the gas and liquid chromatographs already in your lab. As your

chromatography needs change and grow, your VISTA System will grow with you.

The new Varian VISTA Chromatography Systems...

VISTA 401 Chromatography Data System

VISTA 401 provides sophisticated data handling and automatic
instrurnent control for up te four VISTA chromatographs in a wide
variety of configurations (see example below). [ will handle the data
from any four GC's and/or LC's already in your lab. Performance
{eatures include: friendly interactive CRF-and-keyboard, large
memory to hold methods, on-line floppy disk storage, and a built-in,

dual-channel printer/plotier that gives you the analysis report and
annotated chromatogram on one piece of paper.

t \ y = . -(:}ll .
f N - \ =

| L % L i)
‘ . k /’/_’;:_—/"_‘A - - ' ’ .

WILTON SCIENTIFIC LTD.

P.O. Box 31044, Lower Hutt
P.0. Box 9071, Auckland

- P.O. Box 22705, Christchurch
varian P.O. Box 1424, Dunedin
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Instrument Gases
Now Made In NZ

Laboratory gases which have a
guaranteed minimum purity are now
being prepared in NZ for use in analytical
instruments.

The Instrument grade gases are
specifically produced by NZ Industrial
Gases Ltd for use in high precision or
comptex analytical work. LUntil now,
industrial grade gases — which are not
made to analytical accuracy — have bean
used.

“To get the best results from highly
specialised analytical equipment, it is
essential that the correct purity of gas be
used,” says NZIG'y product manager for
special gases, Philip Bast.

‘Many laboratories use oxygen,
nitrogen, carbon dioxide and hydrogen In
their work, but until now, the only gases
available have been Industrial grade or
high priced imports.

“While Industrial grade gases are
adequate for their designed uses, they are
often not satistactory for use in precision
analytical work,” he says.

“Sealecting the correct purity of gas —
for use in equipment such as gas
chromatographs, flame ionization, atomic

CHROMATOGRAPH (Cont)

The Vista Chromatography System
includes Vista GLC and Vista HPLC
instrumentation. Any 4 (mixed) chromato-
graphs may be fully controlled by one 401,
including multiple auto sampling devices.
Vista systems are modular and compatible
with one another; furthermore they can be
used to automate gas and liquid chroma-
tographs already in the laboratory. As a
user's chromatography needs change and
grow the Vista system will grow and adapt
to these needs.

The Vista 54 HPLC series Is based on
the well established Varian 5000 HPLC
instruments. These are microputer based,
having _ binary' and ternary gradient
capability, with a comprehensive range of
UV, Rl 'and Fluorescence detectors,
automated loop and carrousel sample
changes, all fully compatible with the 401,

The Vista 44 instruments are
microprocessor based gas chromato-
graphs designed for 401 control. They are
derived from the popular 3700 series of
GLC's and feature the same comprehen-
sive detector range TCD, FID, ECD, TSD,
FPD, HECD as well as simultaneous
capillary and packed column capability
and optional auto samplers.

A new range of GLC instruments known
as the 8000 series are being introducedto
the NZ market. These are microprocessor
controlled and featurs CRT and inter-
active keyboard. Their physical layout and
dimensions are derived from the 3700
geries. The 6000 instruments are fully
compatible with the Vista 401, yet are
capable of stand-alone operation.

The Vista 401 will also interface with the
Varian 3700 GLC and 5000 HPLC series
and the 401 may be used in conjunction
with any other manufacturer’'s
chromatographs.
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absorption and the like — can have agraat
bearing on the success of the project.
After all, gases form an integral part of this
analytical equipment.”  _

A certificate accompanies all
instrument grade gas cylinders to show
the trace components analysed.

An example, which compared the
purities of the various grades of nitrogen,
highlights the accuracy of the new
service. Industrial dry nitrogen Is about
989.5% pure. Its principal impurities are
oxygen, carbon dioxide, hydrogen, neon,
helium, argon and water.

Instrument grade nitrogen is
guaranteed to be better than 88.9% pure.
The impurities are: oxygen (less than
10vpm); carbon dioxide (less than Svpm);
hydrogen (less than 1vpm}; neon, helium,
argon (tdgether not totalling 7vpm).

“Water vapour is less than 0.01 grams/m?.

This means a frost point of less than -80°F.
As ancther example, hydrogen usually
runs at around 99.7% pure. Instrument

POTENTIOSTAT/GALVANOSTAT FOR
ELECTROCHEMISTRY

A new low-cost potentiostat/galvanc-
stat (Model 363) has been announced by
EG & G Princeton Applied Research for
use in electrochemical applications
requiring either potential or current
control. This powerful yet cost-effective
unit should find broad application in such
diverse fields as electro-organic
gynthesis, battery and fuel cell testing,
corrosion measurements and electro-
chemical thickness determinations,
according to local agents ANAC Ltd.

i

The bipolar potentiostat features plus or
minus 1A current capability at up to plus
or minus 30V. A 4-digit thumbwhesl
switch controls the applied voltage or
current. The range of potential control is
plus or minus 9.9999V, while current
ranges from 1pa to 1A are available. The
convenient front panel meter allows the
user to visually monitor either the current
or potential while front panel outputs are
available so that current and potential can
be recorded. A connector is availabte on
the front panel to accept externally-
supplied waveforms such as ramps,
triangles, sinusoids, and trapezoids for
various types of voltammetry. The built-in
electrometer prevents reference electrode
loading and provides a low-impedance,
unity-gain monitoring point for the
working electrode potential.

The unit has been designed for easy
interface with other EG & G PARC instru-
ments and accessories.
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grade hydrogen is guaranteed to have:
* lass than .1 percent oxygen;
® lass than .1 percent nitrogen,
& less than 100vpm of carbon dioxide;
* less than 15vpm of other carbon
compounds {measured as carbon
dioxide). The frost point could be
guaranteed to be less than -60°F.
High purity helium is used in gas
chromatographs, which use thermal
conductivity detectors. Some more -
sensitive instruments use ultra high purity
— about 99.9998% pure and gases to this
standard are also available. Depending on
the type of analysis being made, the
analyst could use argon, hydrogen, or
nitrogen — the normal alternatives,
although there are others. Oxygen or air
cannot be used as these would burn out
the thermal conductivity filamenis.
Analysts will certainly obtain better
results from their equipment by using the
correct purity of gas. But they should also
use the correct gas equipment. This
should be equipment of an instrument
grade nature — not of an industrial grade.
The user can then be certain that the
instrument grade gas leaving the cylinder
to enter the analytical equipment will not
be altered by the equipment through
which it must pass — which could affsct
the result of work being undertaken,
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CONFERENCE
CHECKLIST

The Canadian Society for Chemical
Engineering has called for papers for the
2nd World Congress of Chemical
Engineering, to be held in Montreal,
October 4-9, 1981. It is expected to draw
over 3000 chemical engineers from all
parts of the world to discuss on the latest
advances in their field. Some 700
presentations are expected under the
general theme of “Chemical Engineering
for World Development.”

Interested attendees or authors should
contact: Congress Secretariat, 2nd World
Congress in Chemical Engineering,
Canadian Society for Chemical
Engineering, 151 Slater St, Suite 906,
Ottawa, Ontario, Canada K1P 5H3.

% % ¥

The 6ih International Conference on
Chemical Education with the theme
“Teaching Chemistry in a Diverse World",
co-sponsored by IUPAC, AGS and
Unesco, will be held al College Park,
Maryland on 9-14 August, 1981, Enquiries
to Prof Henry Heikkinen, Chemistry Dept,
Box 419, University of Maryiland, College
Park, MD 20742, USA.

* % K

Preparations are underway for the 4th
International Conference on Organic
Synthesis, to be held August 22-27, 1982
in Tokyo. :
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Moisture/Solids Control

M.J. Collins
{from American Dairy Review)

raditionally the laboratory tests

for moisture/solids in the dairy in-
dustry have not been rapid or auto-
mated enough to provide real time
data which could be used for sian-
dardization or process control. The
older tesls generally involve a gravi-~
metric determination using conven-
tional héating. Drying times typicatly
range from 2-20 hours. In order to re-
duce this time higher temperatures
are used but accuracy and precision
generally suffer because of sample
degradation due to the absence of a
sharp end point in terms of weight
loss. Also many of these tests be-
come very subjective with the end
point based on a visual appearance
or odor and as expected, results vary
considerably from operator to opera-
tor.

Recognizing the importance of
faster, more reliable moisture/solids
measurements in the .dairy industry,
there has been and continues to be
considerable work aimed at utilizing
some of the newer analytical tech-
niques. As an example, there has
been extensive development in using
infrared spectroscopy particularly
for milk analysis. While the technique
works well for milk analysis it is gen-
erally considered too expensive for
routine quality control and is not ap-
plicable to the full range of dairy
products,

A basic problem in trying to ac-
curately measure moisture/solids in
dairy products exists because these
are natural products which vary in
composition from day to day. Most
analytical techniques are affected by
these changes in composition and
therefore must be continually cali-
brated. The ideal technique is one
which measures the moisture directly
and consequently is unaffected by
variations in the composition of the
solids.

The idea of using microwave dry-
ing for the determination of mois-
ture/solids in all types of dairy prod-
ucts has atlracted considerable in-
terest in recent years. Theoretically,
it offers the potential for rapid and
accurate moisture determinations
because it selectively heats and re-
moves only the watér contained in the
product and it is unaffected by the
‘composition of the remaining solids.

Initially attempts invoived the use
of conventional, domestic microwave
ovens for sample drying. Generally,
these ovens proved unsatisfactory
due to the uneven distribution of mi-
crowave energy {“hot spots”) and
the problem of handling the excess
Chemistry In New Zealand

reflected microwave energy. The

-speed and reliability 'of the test for

process control was limited by the
manval external weighings and cal-
culations.

Recognizing the potential of micro-
wave drying as an analytical tech-
nique, CEM Corporation launched a
major development effort in this area
approximately six years ago. This
work culminated with the introduction
of an analytical instrument desig-
nated as Automatic Volatiity Com-
puter (AVC) Model MP which pro-
vides completely automatic moisture
determinations for all types of dairy
products using microwave drying.
This instrument is now finding wide
use in the dairy industry for stan-
dardization and process control as
well as raw materials testing.

The purpose of this article is to de-
scribe the CEM Moisture/Solids
Analyzer and discuss some of the
ways it is now being used by the dairy
industry for standardization and
process control.

CEM moisture /solids analyzer
The CEM instrumiént consists of a mi-
crowave drying system, an analytical
electronic balance and a microproc-
essor based digital computer. The
system provides for completely auto-
matic moisture/sclids determination
with .01% resolution. The system is
completely self contained and can be
used in production areas as well as
quality control laboratcries. It is ex-
tremely simple to operate and can be
used by production as well as labora-
tory personnel.

The determination is accomplished
by monitoring weight loss for a sam-
ple while it is dried by exposure to
microwave radiation. Water mole-
cules absorb the microwave radiation
causing an increase in molecular mo-

tion (rotational). Due to this absorp-

tion of energy, the water is selective-
ly heated and removed through va-
porization. The advantages of micro-
wave drying are speed and selec-
tivity. This increased rate of drying is
a result of the uniform heating of the
water throughout the sample. In con-
ventional drying ovens, the heating is
non-uniform from the outside in and
therefore much slower. Drying times
are reduced from several hours to
minutes using-the  microwave tech-
nique.

As indicated earlier, problems ex-
Ist in trying to use conventional mi-
crowave ovens for this type of dry-
ing. The major problems include non-
uniform distribution of microwave en-
ergy within the cavity and reflected

microwave energy which can cause
serious damage to the magnetron. In
earlier systems tubing with water
flowing through it, a water loop, was
placed in the oven cavity to absorb
the excess Tiérowave energy and
eliminate the problem of reflected
power. The major dlsadvantage of
this system is that'the water loop
tends to draw the microwave energy
away from the moisture in the sample
and interfere with sample drying. The
water- temperature within the loop
must be carefully controlled as it af-
fects the absorption coefficient and
any variation will result in an effec-
tive variation of the microwave en-
ergy available tor drying. Also, any
interruption in the flow of waler
through the loop could result.in seri-
ocus damage to the magnetron. In the
CEM system the water loop is elimi-
nated by using recent microwave
technology. The cavity is completely
unlcaded except for the sample re-
sulting in much more effective drying
and eliminating all of the other prob-
lems assotiated with a water loop.

Utilizing microprocessor control,
the CEM system is completely auto-
matic and extremely simple to oper-
ate. Anyone can be trained to-use the
instrument in minutes, Simply place a
sample on the balance pan, close the
oven door and depress the appropri-
ate pushbutton. From this point on,
the instrument operates unattended,
displaying the moisture/solids result
in a matter of minutes.

A pushbutton actuated automatic
tare mode is provided which allows
the operator to quickly and accurate-
ly zero out container weight. The ini-
tial sample weight is stored and the
microwave drying system is actuated
for a period of time to dry the sample.
At the end of the drying interval, the
microwave system is turned off, the
final weight, weight loss and per cent
moisture/solids are displayed on a
digital panel readout. These data are
stored in computer memory so that
they may be recalled at any time after
the completion of the analysis, prior
to the next determination.

Another feature of the system is the
“auto project” mode in which the
sample is only partially dried and the
final % moisture/solids is mathemati-
cally projecied from the weight data
coltected during the drying period.
This mode of operation is particu-
larly useful for powder samples
which may require longer drying
times due to physically bound water.

The Automatic Volatility Compu1er
is designed for providing real time
data which can be used for process
control or product standardization.
The instrumernit is completely self
contained so that it may be located in
the production area to minimize sam-
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(The following item ig from Frol.
Graham Wright who recently
returned to N2 after a subbatical at
Southampton, England. As’
President of the NZIC, he took up

“the Levich case with the Minister of
Foreign Affairs in 1978.)

Levich And Kukk:
Chemists Under
Pressure

The Elsctrochemistry Group of
the Royal Society of Chemistry
presented the Electrochemistry
Medal for 1981 to Benjamin Levich

pling time. Also, because it is com-
pletely automatic, it may be operated
by anyone, again to minimize sample
turn around time.
Major dairy applications where the
system is being used for control pur-
poses are the following:
ice cream.mix — Complete deter-
mination for ice cream requires
3-3.5 minutes. Nominal sample
size of 3 grams. Mix can be stan-
dardized and also raw material
ingredients can be tested.

butter — Salted butter determina-
tion in 1.5 minutes (unsalted but-
ter 5 minutes). Precision of
015% ({1 sigma). Knowing the
salt and curd content the mois-
ture determination can be used
to contro! the butter fat level. Be-
cause the system is self-con-
tained and completely automatic,
it can be placed near the churn
and operated by the production
personnel. This allows almost
continuous monitoring and con-
trol of the churn.

processed cheese — Drying time

required for most processed
cheese products is 2-3 minutes.
Location of the instrument can be
optimized so that sampling time
is minimized. Provides on-line
control capabilities.

natural cheese — For most prod-

ucts drying times range from 2-3
minutes. Cheese may be
analyzed directly from the vat. By
developing the necessary cor-
relations, vat moisture can be
used to conirol final product
moisture. Is also being used to
check raw material ingredients in
cheese manufacturing.

Cther applications include milk sol-

ids, dry milk powder, cottage cheese,

yogurt and eggs. As the industry be-

comes more familiar with this new

analytical technique, new applica-

tions will emerge.
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at a meeting of Efectrochemists at
Loughborough in March. It wes a
heartwarming occasion. Levich had
fallen foul of the authorities in his
native Moscow in 1972 whon he had
sought lIsave to. emigrate from
Russia. As a result he lost his senior
position at tha Institute of Electro-
chemistry and his chair at Moscow
University. He was banned from all
scientific work and, together with
his family, had to endure a long

_period of frustration until he was

finally permitted to leave the USSR
in 1879. Renowned for his research
on mass transport at electrodes, -
turbulence near interfaces, charge
transfer processes, and the theory
of chemical kinetics, Levich is a
distinguished theoretical chemist
who has pioneered & number of
difficult research fields. His book
on Physico-Chemicel Hydro-
dynamics is the basis of what are
now standard experimental
tachniques in electrochemistry and
fluld mechanics.

The medal presentation
ceremony took place &t the
University of Technology in Lough-
borough, one of Britain's newast
universitios with strong emphasis
on applied sclence, engineering
and physical education. It is an ali-
residoential University, with a
sweeping campus and modern
halls of residence; il was an
excellent venue for the informal
spring meeting of the Electro-
chemistry Group, with Prof. Levich
as the guest of honour. But by a
tragic coincidence, on the second
day of the mesting, March 27, 1981,
another Soviet electrochemist Jurl
Kukk died in & labour camp near
Murmansk.

Dr. Juri A. Kukk, aged 40, was an
Assistant-Professor in Inorganic
Chemistry at the Tartu State Uni-
veristy in Estonia. His research was
concerned with the kinetics of
electrode reactions on metals and
elloys, including hydrogen over-
potential and the discovery of
implantation of alkali and alkaline-
earth metals intin cathodes’. Aftera
period of research in France at the
CRNS Laboratory of Interfacial
Electrochemistry during 1975-76,
he requested permission to
ermigrate with his family in May
1979. As a result he was suspsnded
from his post at Tartu University in
Septembar 1979 and his position
rapidly became difficult. A British
electrochemist, Prof. Graham Hiils
met him in Moscow in Ocitober
1979. “He was clearly despsrate,”
reported Hills, “It was already being
said about him that he was
deranged but | formed the opinion
that he was simply a tired,
persecuted man.” During 1980 Juri
Kukk was arrestad twice by the
KGB, and he was harassed and
subjected to enforced psychiatric
examinations and detention.

Finally, in January 1981, he was
sentenced to 2 years in a labour
camp for anti-Sovist propaganda
activities. He began a hunger strike
and he was moved from an Estonian
labour camp to a camp in the Arctic
circle whera he died.

Like most chemists and other
sciontists | feel uneasy about
raising matters concerning human
rights, particularly in a professional
body like NZIC. Obfections are
sometimes raised that these are
political matters, that the facts are
not completely known, and that
there is precious little that we can
do about it anyway. But these
objections can be enswered: denial
of human rights and injustice to
individuals are a personal affront

_whether they resuit from politics or

any other cause. We are entitied to
support & colleague who is
suffering personal injustice what-
evar the origin. As for the facts of
each case, it is perfectly true that
one can never be sure of knowing
the complate story, but it seems
worthwhile to put on record as
much as we do know, in the hope
that any errors or omissions can
then be corrected in the future and
be put right. The most effactive
action against alleged injustice
seems to be to publicise each case.
The Levich affair has shown that
sustained publicity throughout the
sclentitic community’ can be
effective — protests and support for
Levich from various parts of the
world, including NZIC, over a
period of § years had their effect on
the Soviet authorities who had to
consider the reputation of Soviet
Scienca in the long term.

One feature of the Levich affair
was the apparent involvement of
the scientitic establishment In
cutting off all his opportunities to
pursue scigntiffc work, not only
banning his publications but also
banning references to his papars by
other Soviet authors. In an attempt
to justily this treatment one Russian
scientist stated that Levich had not
been doing good scientitic work for
some years and that he was feeding
off other people. Even it it were trus,
this would be no reason for such
treatment. But the last word was
from Levich himself, who in his
Modellist's address to the Lough-
borough Conterence gave &
masterly review of electrochemical
research, with many penstrating
comments on current theories and
ideas for new developments.
Conferences do serve a usefui
purpose after allf

Grsham Wright

Papers available in English:

Yu. A. Kurr and V.E. Past, Cathodic
injection of alkali-earth metais in
tin. Soviet Electrochem., 7, 1799
{(1971).

Yu. A. Kukk and V.E. Past, Effact of
alkali solution composition on
hydrogen overvoltage on tin.
Soviet Electrochem., 7, 1796 (1971).
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When you need
a special surfactant
you need the
surfactant specialist!

ANTAROX® nonionics:

Available with an extensive range of hydrophobes.
High purity, narrow molecular weight spread.

FENOPON® anionics:
Low and high foaming detergents for household and
cosmetic products. Primary emulsifiers for stablé latices.

GAFAC® anionics:
A complete range of phosphate esters for cosmetics,
agricultural chemicals, industrial detergents.

GAFEN® anionics:
Free acids of organic phosphate esters. Lubricants,
pressure additives for metal-working fluids.

GAFQUAT® cationics:

Film forming polymers for hair and skin care products.

HUMIFEN® anionics:

Wetting and Rewetting agents for paper, textiles, inks
and paints.

MULGOFEN® anionics and nonionics:
Qil and water soluble emulsifiers, dispersants.
Ethoxylated alcohol detergents, wetting agents, foam
builders and solubilisers.

The difference between GAF®
and the multitude of surfactant
suppliers is not just the broad
range of products, but more
important, the application
technology available for solving
your particular problems.

If you use surfactants for: polymer
latex production, pigment dispersion,
latex stabilisation, suspension
stability, polymer emulsification, foam
cell control, sequestering, cleaning,
wetting, degreasing, lubrication or just
about anything else —
WE CAN HELP YOU

P.S. We even invented the
word “surfactant”.

GAF (New Zealand)Ltd

A Telephone: 768-008, 767-603.
Telex: Gafzeal NZ2619.
Wellington: 9-11 Jessie Street.
Telephone: 847-972.

Auckland: 243 Gt North Rd, Grey Lynn.



COVERING ALL YOUR
LABORATORY NEEDS

Hoechst

BEHRING
CALBIOCHEM
RIEDEL DE HAEN

YOUR LABORATORY WORK IN ALL &g

AREAS OF RESEARCH AND

D'AGNOS|S CAN ONLY BE AS Hoechst New Zealand Limited
RELIABLE AS YOUR REAGENTS. o

280-288 Parnell Road
CPO Box 67
Phones 33-112, 775.943

Through Behringwerke and Calbiochem, &5 1 0ecns
immunological and medical diagnostic products of ey e e
all types and of the highest quality can be supplied. [0
As for Riedel de Haen nobody delivers more b0, ok 1112 Sydesinan

consistently pure reagents — need we say more. ALSO SUPPLIERS OF:
AGRICULTURAL CHEMICALS, AUXILIARIES,

CHEMICALS, COSMETICS, DYESTUFFS, FIBRES,

PIGMENTS, PLASTICS, PHARMACEUTICALS, PLASTIC
HoeChSt FILMS, RESINS, SURFACTANTS, REPRESENTED

WORLDWIDE IN MORE THAN 140 COUNTRIES

C311 For further detalls, use Reader Service Card




