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REFERENCE TO THE FLUE-CURING OF TOBACCO

by H. O. ASKEW
Cawthron Institute, Nelson.
(Mellor Memorial Lecture 1952)

RESPIRATION DEFINED

For our definition of respiration we will use Bonner’s, which
is as follows: “By respiration is meant the sum total of the biolo-
gical reactions in which organic material iy oxidized to simpler
compounds”’—wwhich is very general and can cover a multitude of
reactions, and suggests that an organism lives by reason of the
interplay of many reactions occurring in dynamic equilibrium, re-
actions concerned with carbohydrates, proteins, acids, fats and
other compounds. We are reminded then of Hopkins® dictum,
“Life is a dynamic equilibrium in a polyphasic system.” So while
we shalt find it necessary to separate our discussion of respiration
into certain divisions we must not think that they are so isolated
by the organism.

Respiration is dependent on the presence of oxygen, as distinct
irom fermentation which is essentially an anaerobic process. Oxi-
dation need not however consist in the direct participation of
molecular oxygen: there may be removal of hydrogen, or there
may be addition of water followed by removal of hydrogen.
The processes of oxidation are carried out by means by enzymes:
by oxidases where molecular oxygen is concerned, by
dehydrogenases where hydrogen is removed from the compound
directly or after addition of a molecule of water. Most of
these enzymes consist of two parts, a protein and a non-
protein, the former bheing the apoenzyme and the latter the
prosthetic group, which is also known as the co-enzyme in those
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cases where the prosthetic group is casily removable by dialysis.
For many of the enzymes too the presence of inorganic ions such
as Mg, Mn or Zn is required, and, most important of all, phos-
phateions.to idrm esters -which act.as co-enzymes. These phos-
phate compounds will be shown to be intimately concerned with
the transformations of carhbohydrates and organic acids.

THE FLUE-CURING PROCESS

Before going any further let us look for a moment at the pro-
cess of flue-ciring of tobacco and of the main changes which are
found to have occurred in certain chemical constituents in passing
from the fresh to the cured leaf. In flue-curing of cigarette types
of tobacco there are broadly three stages, the first two chemical (or
biological if you wish} and the third physical, each being related
to the conditions of temperature and relative humidity of the air
in the kiln, When the leaf is picked from the parent plant its source
of nutriment is removed, and thus any living processes which con-
tinue are carried out under starvation conditions, or in other words
they must use what chemical compounds are already present in the
leaf. Therefore in the first stage of curing, technically called yellow-
ing, or colouring, because of the change in appearance of the leaf
from green to yellow, enzyme activity continues owing to the
favourable conditions of relatively low temperature (ahout 30-35°
C.) and of high relative humidity (80-100 per cent.). Next, the
temperature is raised, finally to about 35-60°C., and the humidity
is reduced, with the result that the leaf is too dry for enzymic
action to continue. This stage is called fixing, because at the end
of it. the colour is fixed, not altering appreciably during the remain-
der of the curing process. The main changes which occur in the
leaves during these two stages are breakdown, or at any rate dis-
appearance, of large amounts of starch, and of water-insoluble
nitrogenous (protein) material, and the appearance of large
arfiounts of soluble sugars and soluble nitrogenous compounds;
there is also a considerable evolution of carbon dioxide and loss of
dry matter. Following these tivo. periods of intense chemical acti-
vity within the leaf is the drying period for removal of water from
thé blade and the veins—a physical process ending at a tempera-
fiire’ of ahout 80°C. and a relative humidity of 10-15 per cent.
What we are to examine then is the process or processes by which
starch, protein, and dry matter are lost, and by which soluble
sugars_and soluble nitrogenous compounds are developed. The
production-of carbon dioxide will also interest us. All the reactions
are carried out in.darkness. - :
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CARBOHYDRATES

Let us begin with the carbohydrates. Analysis of fresh
material indicates that in tobacco leaves which are ready o pick,
starch is present in amounts up to 35 per cent. of the dry matter,
while reducing sugars and sucrose occur to the extent of only one
to two per cent. The suggestion therefore is that our inquiries
should begin with the starch. In tobacco starch is present as the
amylose form. This can be hydrolysed by B-amylase, with addi-
*tion of water, to give maltose and small amounts of maltose are
found in cured tobacco. But we cannot readily go direct from mal-
tose to the hexose sugars and sucrose, although the enzyme mal-
tase occurs in tobacco leaves. There is however, another enzyme,
starch phosphorylase, which in the presence of inorganic phosphate,
will hydrolyse starch to form a-glucose-1-phosphate and this com-
pound can undergo further change with fructose to form sucrose,
or take part in other rearrangements. The important change to
glucose-6-phosphate is carried out by phosphoglucomutase. This
new sugar ester takes part in a reversible system with hexokinase
to form glucose:

hexokinase

glucose-G-phasphate 4+ ADP &5 glucose + ATP

We here meet two new compounds ADP and ATP, hamely
adenosine di- and tri-phosphates, the importance of which we will
discuss later. The above equation shows that the phosphate radical
from the sugar ester has been added to ADP to form ATP. But
glucose-6-phosphate by the further action of phospho-hexo-iso-
merase becames fructose-O-phosphate, which may be hydrolysed
by a phosphatase to give fructose, so that free fructosé is available
for reaction with glucose-1-phosphate to form sucrose: for glucose
and fructese do not unite directly to produce sucrose. Fructose-6-
phosphate by mter-action through the enzyme phospho-hexo-kinase
in the presence of ATP produces fructose-1.6- -diphosphate (and
ADP) This diphosphate by the action of aldolase rearranges to
give two molecuies of the trigsephosphates, dihydroxyacetone phos-
phate and 3-phosphoglyceraldehyde, which in the presence of the
enzyme phosphotrioseisomerase, produce an equilibrium mixture
consisting of 96 per cent. of the ketose dihydroxyacetone phosphate
and 4 per cent. of the aldose 3-phosphoglyceraldehyde. The latter
by oxidation with DPN (diphospho-pyridine nucleotide) forms
phosphoglycerate; it is probable however that 1.3 diphosphoglycer-
aldehyde is formed as an intermediate, being oxidised to the corres-
ponding glycerate, which with ADP reacts in the presence of a
phiosphokinase to produce 3-phosphoglycerate and ATP. Trans-
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phosphorylation to 2-phosphoglycerate follows, and then by the
action of enalase 2-phosphopyruvic acid is produced. Enolase is a
magnesium-protein compound whose action is strongly inhibited by
fluoride ions and interference with hexose breakdown by these ions
is usually due to their action on this enzyme. One further step
bringing ahout removal of the phosphate radical leaves us pyruvic
acid, an acid widely distributed in plants. The result of all these
transformations is that for one mol of hexose two energy-rich phos-
phate groups (in ATP) have been formed and in addition twg '
mols of DPN have been reduced : the latter can be readily oxidised
by atmospheric oxygen. The equation representing the sum of the
changes in these hexose reactions is:

Cﬁleou + 02 4 2C3H403 + 2H20

We have noted that most of the reactions have been dependant
on the presence of phosphate, either in the inorganic form or as
the compounds ADP, ATP and DPN. The phosphorylated sugars
are well-known as constituents of plants. Now the addition of phos-
phate to the sugars absorbs energy, and doubtless some of the
energy derived from oxidation of various compounds during the
vital processes of the plant is used in this way. Two kinds of phos-
phate addition are recognised, one requiring about 3000 cals. per
mol and the other about 12,000 cals. or even 16,000 cals.: this
latter has been termed energy-rich and is the one which takes part
mostly in the various additions and removais of phosphate from
the intermediates that we have been discussing. We may note that
about 80 per cent of the energy of oxidation of the hexose mole-
cule still remains in the pyruvic acid that is formed.

We muist be honest and recognise that all the enzymes re-
quired in the several processes of the hexose changes have not
been found as yet in plant tissue, the above system being based on
researches with animals, But certain of the changes have been
produced by plant material, and blocking of the oxidation of
hexoses can be brought about by the same chemical agents that
block the reactions in the animal. Moreover plants do oxidize
hexoses so that it is probable that many, if not all, of the required
enzyme systems are present in plant material.

In the systems studied above the equations indicate that starch
and hexoses have been oxidised to pyruvic acid. However experi-
mental curings of tobacco leaves on both laboratory and commer-
cial scales have very definitely shown that in flue-cured tobacco
there is a large build-up of hexoses, particularly glucose, and a
smaller development of sucrose. It would appear therefore that
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the hydrolysis of starch proceeds at a much greater rate than the
oxidation ‘of hexoses. Increase .in sugar content is progressive
throughout the colouring period but is slowed down during fixing,
By the time these stages have been completed there may be 25 per
cent of hexoses and 2-5 per cent of “sucrose” (the latter including
all sugars hydrolysed by dilute acid}. It will be remembered that
the presence of maltose was mentioned, but we have no data as to
the amount 11 New Zealand tobacco. We believe that there are at
least three other sugars present, a trisaccharide (probably) which .
is not raffinose, a pentose and another of unknown type.

THE PART OF ORGANIC ACIDS

We finished our discussion of the changes of carbohydrates
at pyruvic acid. The possible complexity in proceeding further can
be realised when it is found that at least fourteen different ways
in which pyruvic acid can be oxidised have heen reported. We shall
however consider a system of reactions in which this acid takes a
key posttion, namely the Krebs, or tricarboxylic acid, cycle, the

Oltrate
11
Hexnae c&s-ﬁconitete + C0p h
-----.__~_--~)
Pyruvate lec-Citrate
Oxaleacetate Oxalodnccinate
I |
Halate ol-Ketoglutarate & 002
] _
Fumazate g . Succinate « €O

Krebas, or tricarboxylic acid, Cycle

latter name arlsmg from the important position glven in it to
citric acid. But in actual fact the exact relation of citric acid to the
cycle does not seem to be finalised yet. The reactants in this cycle
consist of a number of well-known, and not so well-known, organic
acids, all of which, together with the necessary enzymes for their
interconversion have been found in plants® thus. malic, citric and
succinic acids occur in relatively large amounts, while fumaric,



40 Journal of the New Zealand Institute of Chemistry

1socitric, aconitic, oxaloacetic and e-ketoglutaric acids are usually
found in small quantities only. Again we must be honest and state
that not all.of these acids or the necessary enzymes for their inter-
conversion have been found in any one plant. Let us now consider
the transformations occurring in this cycle.

For a number of years it was believed, owing to the ready
transformation of several organic acids into one another in living
tissues, that these acids acted as intermediates during respiration.
Curiously enough acetic acid was considered to commence the
series of reactions, this acid being formed from pyruvic acid, and
then to be converted to succinic acid by a condensation reaction,
This scheme was not satisfactory owing to there being no known
means of bringing about this condensation. It is of great interest
however, to find that present ideas include the conception of an
“active acetate”, possibly acetyl phosphate, as the first product
from pyruvic acid. The experimental basis for the cycle is that
citrie, succinic, malic and fumaric acids are all readily utilised.
This is true of animals as well as of plants, and specifically of
tobacco. Thus Pucher and Vickery found that all of these acids,
rogether with acetic, and isocitric, are metabolized but acetic was
utilised only at a late stage. With tobacco, as with animal tissue,
maldnic interferes with the oxidation of succinate to fumarate.
While 8-ketoglutaric acid has not been tested to my knowledge,
except in the synthesis of amides in plant materials, it occurs in
plants and is probably present in tobacco leaves. This acetate is
placed in the cycle between oxalosuccinic and succinic acids. In the
present version of the cycle citric acid is placed in a branch posi-
tion, not in the main system. The first reaction of the cycle is
condensation of the pyruvic acid residue with oxaloacetate by loss
of a molecule of carbon dioxide and two hydrogen atoms to form
¢isaconitic acid, which by action of the enzyme aconitase takes part
in an equilibrium mixture of citric 80 per cent, aconitic 4 per cent
and isocitric 16 per cent. Hence no matter which acid is formed
first the same final mixture is obtained. Direct reaction between
acetate and oxaloacetate may also occur, so that in spite of the
placing of citric acid in a side-arm position, there is still the possi-
bility that it should be in the main cyclic system. Iso-citric acid
dehydrogenase with TPN oxidizes iso-citric acid to oxalosuccinic
acid. Another enzyme aconitase converts aconitic acid as well as
citric, specifically in the latter case, to iso-citric acid, as we have
seen above. By the action of oxalosuccinic carboxylase with loss
of carbon dioxidé the oxalosuccinic acid forms §-ketoglutaric acid.
This last acid by loss of two H atoms and a molecule of carbon di-
oxide vields succinic a¢id, but the precise means by which this is
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brought about in the plant does not seem to have been examined.
Succinic acid by the action of succinic dehydrogenase is oxidised to
fumaric acid, which in turn through the operation of fumarase
yields malic acid. Fumarase is widely distributed in plants and
usually an equilibrim mixture of fumaric and malic acids is
formed in its presence. In the final step malic acid is oxidized to
oxaloacetate by malic dehydrogenase in the presence of DPN.
Thus we have oxaloacetate ready to react with further quantities
of pyruvic acid. The net result of this cyclic series is that a mole-
cule of pyruvic acid is oxidised thus:

-

b
C3H403 + — Oz I -3(:02 + 2H20
2

There is one further point to consider : how does the atmos-
pheric oxygen enter the system? It appears to be generally agreed
that this ts through the action of the cytochrome C system, but we
will not discuss this further,

It should be pointed out that this cycle is probably not rever-
sible, and must therefore proceed in one direction, namely progres-
sive oxidation of substrates, because two steps (1) the change of
pyruvic acid to active acetate and (2) the oxidative decarboxyla-
tion of e-ketoglutaric'acid are probably not reversible.

IMPORTANCE OF PHOSPHATE

We have noted that in the oxidation of the hexoses to pyruvic
acid various phosphates were required as carriers of energy. The
same applies to many of the reactions in the Krebs cycle, in parti-
cular to the oxidation of succinate, fumarate and e-ketoglutarate.
But it has not proved possible yet to account for all the energy
released by the combustion of a mol of glucose: this would be
680,000 calories. Of this quantity only about 290,000 calories can
be accounted for as energy-rich bonds in the scheme. This simply
means that the precise pathways by which the various transfor-
mations are carried out are not known,

Baldwin in his ‘“Dynamic Aspects of Biochemistry,” has
drawn attention to this, and has the further comment to make:
“. . . succinate, malate and the rest . . . would fail to undergo
dehydrogenation if inorganic phosphate were rigidly excluded
from the medium, but, in the past, it has been an article of bio-
chemical faith that enzymic reactions should only be studied in
buffered media, and the buffer of choice has usually been one of the
phosphate series. Certainly no one has dreamed of trying to exclude
every trace of phosphate from his experiments, but, had this been
done in the past, we might well have known more than we do to-
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day about the mechanisms of these apparently simple dehydro-
genation reactions and, incidentally, about the generation of new
energy-rich bonds.” May 1 say that as a chemist coming to deal with
living material, the habit of biologists and biochemists of -flooding
their material with liquid has always seemed to me to be intro-
ducing the tissues to completely abnormai conditions. I was in-
terested to And recently on visiting Dr. Mulder, well-known to
many of you for his work on the use of fungi for determining
trace elements; that he had the same idea and was proceeding to
examine biological reacticns on tissues supported free in the air
and not swamped in liquids. The results of his work will be
awaited with great interest.

Let us further consider for a moment the organic acids of
tohacco. The two acids found usually in the greatest amounts are
malic and citric, the former in cured cigarette leaf and the latter
in cigar leaf. Lesser amounts of oxalic acid occur, together with
small quantities of succinic and other unknown acids. In flue-
cured tobacco malic acid may be present up to 10 per cent and
citric anid oxalic each at about 1 per cent. A large amount of work
has been carried out by Vickery in the U.S.A. on the transforma-
tion of malic to citric acid during air-drying. However for flue-
cured tobacco the evidence of Garner and others is that this change
does not take place. To date we have no information on this point
in respect of New Zealand tobacco, but T hope that this omission
will soon be overcome. Oxalic acid is strangely unresponsive: not
only in tobacco but in other plants also oxalic acid does not seem
to tale part in the respiration processes—and you will have noticed
that there is no place allotted to it in the Krebs cycle. Tt is possible
that it may he formed hy a branch reaction at the acetate stage
through glycolic and glyoxylic acids. Can it be that hy precipitation
as calcium oxalate it is removed from any effective part in further
reactions?

We have now studied two oxidative reactions represented over-
all by the equations:

CoH,204 4 Ou = 2C,H,0s + 2H.O aerobic glycolysis

2C:H, 03 + 505 = 6C0O: + 4H:O Krebs acid cycle,

these hy summation give

CoH 206 + 602 > 6CO: 4+ 6H,0
which is the usual simple, inoffensive-looking, text-hook equation
for ‘the oxidation of hexose during respiration, Notice that the
ratio of carbon dioxide produced to that of oxygen used, the res-
piratory quotient, is unity. On the other hand the complete oxida-
tion of malic acid would give a quotient of 1.33 (C,HqO5 4 30,
= 4CO, -|" SHQO}.
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One method therefore of explaining the overall reactions during
respiration is to deterntine the respiratory co-efficient. If carbohy-
drate is the sole oxidised constituent then the ratio will be 1;
acids give greater values and proteins lower values. It is com-
monly found that in early stages this co-efficient is unity or greater,
but that it may rapidly fall to lower values. This has been ex-
plained as being due to the exhaustion of the carbohydrate supply
and recourse by the organism to other constituents to supply
energy. This explanation is not by any means satisfactory: dif-
[erent species may behave differently, and again the experimental
conditions have not always been such that the participation of other
compounds, for example starch or protein, was sought for at a
sufficiently early stage. In many experiments where this has been
done early participation of protein in the reactions has been de-
tected. We shall therefore now examine the changes in protein
content during respiration. The researches of a number of workers
show that, except under conditions of high internal supply of
sugars, especially sucrose, breakdown of protein commences very
soon after removal of the leaves from the parent plant, So sud-
denly does this occur that hormonal control of the reactions has
been suggested. Let it be said too that this type of change occurs in
the dark, not in the light: under the latter condition synthesis of
protein may continue even after removal of the leaves, That some
form of control is exercised is shown hy the stated failure of
tobacco leaves to cure if the main vein is removed or even split—
an experiment that it is hoped to carry out sometime.

PROTEIN BREAKDOWN

Although, in view of the interdependence of different classes
of compounds and of the many types of reactions occurring in
living matter, no constituent can really be claimed to be more
important than another, yet it can be truthfully said that the class
of compounds most characteristic of living matter is the proteins.
5o we shall now examine further some of the reactlons in which
they take part.

All proteins are made up from about 25 amino acids, the
combination of the acids to form the compiex material that we
call protein heing probably through the amino (in an a position
generally) and the carboxyl groups. Because of the number of
amino-acids it 1s clear that an almost infinite number of
combinations is available so that many proteins of differing prop-
erties should be possible: these will vary in the ease of hydrolysis
and so on. Therefore on hydrolysis there may be amino-acids re-
leased, or there may be more complex substances (peptides) com:-
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posed of several amino-acid residues in combination, Some ammo-
nia may be set free to combine with amino-acids to form amides.
The carbon skeleton from which the ammonia was derived may
then enter into other reactions.

A considerable amount of experimental work suggests that
these carbon skeletons enter the Krebs acid cycle, and also that
the acids of this cycle may react with nitrogen-containing residues.

The most active of the amino-acids are glutamic and aspartic.
There are mechanisms known by which these can be formed
through the Krebs cycle; and if derived from hydrolysed protein
they can react readily with acids of the cycle through the rever-
sible action of enzymes called transaminases whereby for example,
glutamic can lose its amino-group to, say, pyruvic acid with resul-
tant formation of a-ketoglutaric acid and alanine; glutamic acid
can also take part in reactions leading to the formation of aspartic
acid. Both aspartic and glutamic acids are very active metaboli-
cally and appear to be placed in a very important position in the
amino-acid sequence of reactions. And both readily form the cor-
responding amides, asparagine and glutamine. In practically all
experiments with leaves held under starvation conditions one or
hoth of these amides appear as a major conversion product of the
nitrogenous catabolism. In one species it may be asparagine, in
another glutamine. Tobacco, at any rate the cigar types, shows the
interesting behaviour of producing almost wholly asparagine in
the dark but both asparagine and glutamine in the light. Seeing that
flue-curing is a darkness procedure we shall look for an increase in
the asparagine content of the leaf: but the evidence is that there is
practically no increase in amide nitrogen until very late in the
curing process. As yet we have no data on glutamine and . aspara-
gine or on g-amino-N content, for our own experimental curings.
For cured leaf other workers have found that a-amino-N represents
about one-sixth of the total soluble-N.

As another line of approach to the problem of protein break-
down a possibly important position has been given to cystine by
some workers, using it is true mainly gramineous species, because
it was found that cystine disappeared in the largest amount from
protein in starved leaves. A certain amount of work has been done
on this question in Nelson but we have not reached finality in our
ideas as to whether cystine may have the same key position in the
tobacco leaf. The interest in cystine too is because its reactions can
he linked up with Krebs cycle. We have found, with others, that in
frash tobacco leaf about 70 per cent of the total sulphur is in the
inorganic form, precipitable directly by barium chloride. There is
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also other water-soluble sulphur present. In cured leaf, and in
leaf in process of being cured protein-S does disappeéar as-such,
but a corresponding amount of sulphate-sulphur or other water-
soluble sulphur does not appear, So we do not know just what
happens.

Enzymes of considerable activity jor decomposing proteins are
present in tobacco leaves. They are of the protease type, which will
act on whole protein, and of the peptidase type which will only
decompose the partially broken-down protein material, namely the
peptides. Each peptidase reacts specifically with a relatively simple
peptide consisting of only a few amino-acid groups. Peptidases too
apparently require a metal ion—usually cobalt, magnesium or man-
ganese—to be present if they are to be active. On the other hand
proteases appear to depend for their activity on the presence,
among other compounds, of a sulphydryl group, such as occurs in
cysteine : this amino-acid is easily produced by reduction of cystine.

We have now covered the three great groups of compounds,
carbohydrates, acids and proteins, in the leaves. Other reactions
occur too because of the change in colour from green to yellow,
due to destruction of chlorophyll. It is known too that other com-
plex carbohydrates such as the dextrins take part in the reactions
during curing. But in just what manner these may be linked into
the main channels of the reaction streams is not clear.

As a summary of what we have been discussing the follow-
- ing brief dizgram is offered. Only the most important of the com-
pounds probably taking part in the reactions are set out. The
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grouping at the Krebs cycle and the protein hydrolysis positions
indicates the compounds which are the most active connecting
links between the two systems.

1 feel that the connections suggested in the literature between
the Krebs cycle and the protein system are not at all satisfactory
and that much more information of a very detailed nature 1s re-
quired before this situation.is overcome. One cannot say for certain
that the Krebs cycle exists in plants: it can only be said that such
work as has heen done with plants to test it has generally given
results not in conflict with it.

EXPERIMENTAL RESULTS WITH TOBACCO

We have now covered in outline some of the changes which
oceur during respiration. The whole process is thus an integrated
one (as we were warned at the outset!) of several series of re-
actions and types of compounds. What experimental evidence is
there for inter-relationships in these changes during flue-curing? -
Firstly let it be said that leaf of varieties suitable for flue-curing
has a low protein and a relatively high starch content when har-
vested. It is therefore of quite a different type from the cigar
varieties with which most of the intensive work in tobacco chemis-
try has been done.

In a laboratory investigation using single leaves it was found
that the hourly rate of respiration was approximately 1.5 mg. of
carbon dioxide per g. of fresh material, or 5 mg. per g. of dry
matter. Thus about 350 c.c. of carbon dioxide are evolved per
hour per pound of fresh material. Other workers have shown too
that the reactions can be interfered with if the carbon dioxide con-
tent of the air becomes too high. The rates of respiration were
proportional to the protein-N content of the leaf—a relationship
that has been obtained by other workers using other species of
plants. The evolution of carbon dioxide was fairly steady in some
cases over periods of up to 60 hours. During this time a large pro-
portion of the protein-N was rendered water soluble, at an aver-
age rate per hour of 0.65 per cent of the original amount. This was
independent of the original percentage of protein-N, which varied
from 1.07 to 1.49 per cent on the dry matter basis. In recent ex-
periments in a commercial-size kiln breakdown of protein, loss of
starch, and increase in hexose sugars content could be detected 6
hours after the leaf had been placed in the kiln. In another trial, with
progressive breakdown of protein, which ocenrred at an hourly
rate of 0.60 per cent of the original protein content of 0.90 per
cent, reducing sugars, mainly glucose, increased in a linear rela-
tionship to the amount of protein-N hydrolysed : sucrose increased
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to a smaller degree. There was also a linear relationship between
the absolute percentage of protein-N rendered water-soluble and
ithe reduction in percentage content of starch. Then taking the
starch equivalent of the soiuble sugars and subtracting that from
the over-all loss of starch left a figure which was again linearly
related to the amount of protein-N hydrolysed. This figure is a
measure of the loss of dry matter through evolution of carbon
dioxide in the respiratory processes, and agrees fairly well with
the determined loss of dry matter. There is of course, in view
of the earlier discussion, an addition of carbon-containing residue
from protein to be made to that figure for loss of dry matter as
determined analytically.

In the laboratory experiments, four trials indicated that the
average carbon content of the disappearing organic solids was
40.0 per cent. In the large scale trial approximately the same figure
has been found. Calculation from the data of Vickery in U.S.A,
vields approximately the same figure. It would appear, therefore,
that, in tobacco at any rate, the compounds completely oxidised in
the respiratory processes are of very constant composition, al-
though being present in material of widely varying original starch
and protein contents.

We are in New Zealand building up a body of information on,
the chemical changes occurring during the curing of our cigar-
ette-type tobaccos, hut we still have a large amount-of work to do
before we will be able to understand at all fully just what is hap-
pening in the leaf. We require information on: the respiratory
quotient throughout the curing process, the classes of sugars
present and their amounts, what amino-acids and amides (and
their concentrations) are present, the fate of. phosphorus and
sulphur-containing compounds, and of the fats, oils and structural
matertals, There is no visible shortage of research projects in
tobacco chemistry ! And finally, in what way are all these changes
related to quality as shown by consumer preference and demand?

CONFERENCE NEWS

Confirined dates for Conference are Wednesday 26th August to Friday
28th August, inclusive. On the Tuesday evening there is to be a brief offi-
cial welcome and the enrolling and on the Friday evening the Conference will
be concluded with a social function. _

Programme details are still being decided but one feature of the
sessions will he a symposium entitled “Contributions of Chemical Science tn
New Zeaiand Economy.”

. Professor Emeleus is expected to be in N.Z. during Conference and it
is hoped that he will be free to attend at least part of the time.
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QUR NEW VICE-PRESIDENT

Dr. H. O. Askew was
barn in  Whangarei but
early removed to Christ-
church where he was edu-
cated at Boys’ High School
and Canterbury University
College. During the Uni-
versity course he obtained
several College prizes for
Chemistry and finally gra-
duated M.A. with first class
honours in Chemistry. Hav-
ing worked during long va-
cations in the New Zealand
Refrigerating  Company’s
lahoratory, he entered the
employment of that com-
pany in 1920 and remained
there until August, 1924,
when he went to England
‘as a holder of a Dominion DR. H. O. ASKEW
Research  Scholarship  to '
the Imperial College of Science and Technology. At the Imperial
College he studied for the London Ph.D. degree under the late
Professor ]J. C. Philip, F.R.S. This degree was awarded for a
thesis dealing with the production of fogs during certain chemi-
cal reactions. In addition he was awarded the Diploma of the Col-
lege. During 1927 Dr. Askew was at the Fuel Research Station
at Greenwich. Returning to New Zealand at the end of that year
he became Research Chemist with the Refrigerating Company, but
left there in the middle of 1928 to become Pasture Research
Chemist at the Cawthron Institute. From that date to the present
he has been at the Cawthron Institute being later successively
Agricultural Chemist, Head" of the Chemical Division and Chief
of the Biochemical Department. For a number of years Dr. Askew
has heen intimately associated with laboratory and field work deal-
ing with nutritional disturbances due to deficiencies of trace ele-
ments : in addition he has worked on the chemical composition of
fruits, hops aud tobacco. During most of 1951 Dr. Askew was
overseas following the award of a Visiting Lectureship by the
Nuffield Foundation. He visited a large number of research sta-
tions in Great Britain and on the Continent and also attended the
First World Tobacco Congress at Amsterdam.
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In addition to being a Fellow of the New Zealand Institute of -
Chemistry, Dr. Askew is also a Fellow of the Royal Institute of
Chemistry and of the Royal Society of New Zealand.

Dr. Askew is married, with three children. He is an omnivorous
reader, a keen bowler, and a gardener as necessity requires. '

DR. M. L. McGLASHAN

Canterbury Branch Chairman this year is Dr, M. L. McGlashan senor
lecturer n physical chemistry at Canterbury College. He was born in 1924,
and graduated from Canterbury University College in 1945 with first-class
konours in chemistry. He was appointed to the staff of the chemistry depart-
ment the following year. In 1949 Dr. McGlashan was elected as the first
holder of the Sims Empire scholarship. During the tenure of this award he
worked with Professor E. A. Guggenheim at Reading University and pub-

DR. M. L. McGLASHAN

lished a number of papers on applications of statistical mechanics to liquid
mixtures and to gases. Dr. McGlashan graduated Ph.D. from Reading in
1951 and was also temporary lecturer in chemistry at that University until
his return to New Zealand early last year.

Dr. McGlashan is keenly interested in the wider aspects of university
gducation. He is a Life Member of the Canterbury University College Drama
Society. He likes to spend his holidays in the Southern Alps.

. DR. A. T. JOHNS
The Manawatu Branch Chairman is Dr. A, T. Johns of Grasslands.
Receiving his University training at Canterbury College he graduated M.Sec.
with 1st Class Honours in Chemistry in 1940. He worked for a short time
during 1939-40 with Dr. C. R. Barnicoat on fat chemistry at the Dairy Re-
search Institute while holding a National Research Scholarship. Dr. Johus
went into camp with the Artillery of the 4th Reinforcements, 2nd N.Z.EF.
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in October 1940 and was withdrawn from this unit to take a radio physics
course at C.U.C. early in 1941, After a short time at the 1Uth Heavy Kegi-
ment Coast Artillery he went to Australia for nine months on radar Haison
duties, spending some time at the Radio Physics Laboratory, Sydney Uni-
versity. On returning from Australia he was instructor in Coast Artillery
Radar, School of Artillery, Wellington, attaiuing the rank of Captain. In
1944-45 he served with the 4th Field Regiment of Artillery in Italy. At
the end of hostilities in Europe Dr. Johns was posted to Westgate, England,
in the Education and Rehabilitation Service for ex P.O.W.s irom Germany
In 1945 he was grauted & Rehabilitation Bursary studying at the Sir Wil-
llam Dunn lnstitute of Biochemistry, Camhbridge University. In 1948 he
was awarded the degree of Ph.D. in Biochemistry, studying in particular the
mechanism of propionic acid formation by bacteria. Since 1949 he has been
at the Grasslands Division in the Plant Chemistry Laboratory studying thc
digestive processes in the ruminant animal. Dr. Johns went as one of the
three New Zealand representatives to the 75th Anniversary Conference of
the American Chemical Society in New York in 1951. He has been Secre-
tary of the Manawatu Branch during 1951 and 1952.

MR. O. H. KEYS

Chairman of the Otago Branch this year, Mr. Q. H. Keys is the
Government Analyst for Otago and Southland. This is his second term
of office as Branch Chairman having been chairman during 1947, Mr. Keys
has taken an active interest in Institute affairs after being admitted as an
associate in 1932. He was the first Editor of the Journal; then in 1940 he
was secretary of the special committee set up by Council to enquire into
quackery and patent medicine abuses and headed fhe deputation to the
Minister of Health from which interview resulted the Medical Advertise-
ments Act 1942, incorporating most of the committee's recommendations,
Mr. Keys has been the Otago Branch delegate to Council since 1948; he is
chairman of the Institute's Examination Comunittee and also this year’s
Conference Committee. Besides this imposing list of affices in the Institute’s
. affairs Mr. Keys holds a variety of offices in other professional organisa-
tioms.

ITEMS FROM THE MINUTES OF COUNCIL 26-2-1953

Present—Dr, H. Q. Askew, Vice-president (in the Chair), Mr, G. 5. Lam-
bert (Auckland), Mr. I G. McIntosh (Waikate proxy), Dr. A. T. Johns
(Manawatu), Dr. 1. G. Neubauner {Wellington), Dr. M. L. Mc(Glashaa,
{Canterbury), Mr. L. H. James (Otago proxy), Mr. W. G. Hughson {Hon.
General Secretary), Mr. A. P. Oliver {Asst. Secretary) and Mr. H. K.
Palmer (Registrar). Prof. Slater, Dr. Dixon and Mr. B. E. Jackson were
also present by invitation.

An apology was received from the President, Dr. H. E. Annett, on
account of illness.
Conference—The Canterbury Branch felt that the standard of papers at
Conferences should be improved, and in order to do this, the full text of
papers should be submitted to referees before the Conierence. If accepted,
the full text would be cyclostyled and circulated to members who would
then have an opportunity of studying the papers prior to Conference. Coun-
cil felt that the running of the Conference should be in the hands of the
Branch concerned, which did not preclude them from accepting: Canterbury’s
suggestion if they tiought fit, -
Laboratory -Assistant’s Certificate to be awarded to Mr. D. M. Lennox wno
has futfilled all the reguirements.
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New Members Elected—Mr. R. N. Woodward, F.RLC, Chief Chemist,
NZ. Farmers’ Fertiliser Co, Ltd,, Auckland, to be a Fellow.
Mr. 5. R. ]J. Cotton, Auckland City Analyst, Associate.
Mr. G. R. Selfe, Works Manager, Kempthorne Prosser & Co., West-
field, Associate.
Mr. T. H. Wilson, Auckland University College, Associate. -
Mr. T. G. Nash, Hickson's Timber Impregnation Co. Ltd, Auckland,
Agsociate. ’
Mr. L. Osgerby, Kiwi Bacon Co, Palmerston North, re-elected
Associate. .
Visit of Prof. Emelens—It was announced that Prof. Emeleus will arrive
in Auckland on August 16th, and leave from Wellington on September 1Ist,
Iv is hoped that he will be at the Conference in Dunedin. It was decided
that half the surplus funds from the 1932 Conference be applied to this
purpose.
International Union of Chemistry—Branches are to be asked to consider
ways and means of raising the subsciption (approximately £120 per year) to
the International Union of Pure and Applied Chemistry.
Fules—Further consideration was given to the draft of the rules and
several alterations approved. The new draft is now to be circulated tu
Branches and extra copies will be available to any member who is interested.

Important Notice—The closing date for the Laboratory Assistants’
Examination will be June zoth.

NEWS AND NOTES ¢ :

Dr. C. E. K. Mees, F.R.S, Director of Research for the Fastman
Kodak Corporation, Rochester, New York, spoke to the Auckland Branch
on March 3rd on “The Road to Wealth.” Dr. Mees, who went from Eng-
land to take up his present position in 1912, gave a brief outline of man's
technological development, reinforced with his own ideas on economics,
Snippetts fram his address were as follows: : )

“Progress since the death of Newton has been greater than in whole
period up to his birth. The drains of Queen Elizabeth’s (I} London were
inferior to those of ancient Rome. ' .
“The road to Wealth is the increase of scientific knowledge and its
application to industry and technology.

“The total expenditure on research by the Eastman Kodak Corporation
per annum is more than twice the total spent in the whole of New
Zezland., (Mr. Holland please note,) ’

“The value of the whole industrial productivity of India does not equal
the amount spent in U, S.A. on replacing old equipment and building new.”

Mr. R. B. Miller has returned to the Soil Bureau, Departritent of Scien-
tific and Industrial Research, after two years carrying out research on soil
phosphates at the Royal Agricultural College of Sweden, Uppsala. Dr.
W. E. Harvey, who also studied in Sweden (at Stockholm) is now on the
staff of the Dominion Laboratory, Wellington.

Dr. Val. Armstrong, who was Scientific Liaison Officer in U.S.A., has
heen transferred to London to work with Dr, E, Marsden, F.R.S.

After spending two years at Cambridge under Professor Todd N
gaining his Ph.D. Dr. J. Murray is now back on the staff of the Chemistry
Department at Otago.

Congratulations also go to Dr. A, D, Campbell who tock his PhD. at
Otago University, his thesis being “Some Applications of Acrylonitrile to
the Synthesis of Polycyclic Compounds, and some new Polycyclic Systems.”



6 € 0L0TF 89'1F | 6 £ 00T £89'1¥
01 81 209 v yueq sHUIARS YO 150 144
—INIWISHANI ANNA LSNAh.
S IT 00
OF 9T €1 =" PUEl U0 ysel) 4133y L1
§ ZI 6k v queqg sBwavg 22130 Wed vl
& ¢ LE¢ PUB[BIY Mmap O Hueq 08¢
—SHINVIVE HSVD
D ST §¢S 0 SIpSsg YUY PRNIIDY 1SAWT PPE . Qzs
o o Oom ................................ ﬁmm\h\.ﬂ Qﬂ.—ﬂUv
D/V SONIAVS TVNOILVN
oo s T SYOILIIa AMANNS 64
Q QT 6T 0 0 02 77 PIAISSIY unowy sea7 64 01 81 209 aNnNAd LSOyl vic
9 8l 651 1 €1 816 et 761 19903130 ISTE 2QUER[BY 9ER
O ST 611 ZS/01/1€ papua Ieal ) 10) €9 2 9 £51 U 134 i soj axmypuadxy
0 Ol 1£  15/01/1¢ popus Jesd ayy 10} (7 A0 dWodUl 1O SSIINY  PPET
9 1 £ Q5/01/1¢ Papud Ieak a3 o} ¢ € 9 192
9 111 6F/01/1¢ Papus Jedak ayy Joj | )
—HNJJIITAO SNOILAIMISENS 0 0 G/ pung isna[ O ISUEl] 537
S 9 9¢g T IS6T ‘13O ISIE UE[Lg
¢ 0 6 0 0 2 - aead 101 uoneasda(q ssa7 Il SAONNA ALV TANNDIIY
0 0 I1 77T OIS6T 4990 ISTE dduERY ol @ 0 08 T AZIdd AVSSH 04 NOISIAQdL 0f
—SHLVTd HIVIODOSSHIAAY 0 0 00t " ONILNTdd 404 NOISTAQAL -
9 61 $2¢ T SYQLIAAED AMANNS 212
9 O hm O o v 0 hnwmuh -ﬂo.w :odﬁ“mUUHQUQ hah_mv\N ﬂ.v. - - F L L I L L L R L e e L R LA muz<>m<
o0 I¥ 1561 43Q01 IS[L Nueeg NI divd SNOILJINDSdAS TVNINO[ ¢
s g —SHILIMMIdAL ; n. .mﬁ mw CHDONVAQY NI dIVd SNOILADRIOSHNS mmw
1561 1861

2561 ‘49qo¥0D IIE Popus mak a1y 103
LIFHS AONVIVE
AYLSINAHD A0 ALALLLSNI ANVIVHZ AUN



B ¥I 60Z'1F N67 | 8 +1 60Z'1F 0167
8 9 /1 e Spuny paEjnumIY 03
P2Jiajsues) JIead 10} anup .
-tadxy JOAC AWIOOUT yo Ssadxy ¢ gp
- - - (PouEmo[ly [eioadg)
' : sasuddxy BulfpaBr], (g
o. [ [ELIOWd Y PIOLIDUING ‘UolyeUO(] ¢ -
0 0 001 (s33quId jo 3SIT pue sapmy
30 3503 pojRWws?  J[RET)
supuirg 1o worsiaorg ¢ -
6 1 £ UTosaupung pue Suneandngg g
- - - pasiasny —IIIIUIOT) SUONBMUEXY “
SAL953Y sasuddxy  Aunpari] ¢ gy 9 o[ 1 *osaupung pue Jurreoydng z
0 9 ¢ —_— —RNMwWe]) Juswfodury S)stwayny ¢
0 FL 1 e P AGOT_U@W o : _-J.q 0 01 01 I_Oummum_,er:Hﬂ.—h.th:OI I
‘ZNY DTY ddEyS ssag 9 9 9T If S3LpuUng pue sofeysog 91
O O N T EETTT TR TT TP maﬂDE..ﬂ.mnH .U V WN.V .- 232 m&UO—m .mcmu—.—mhnﬁ NMW
Ta40  siddYey  jo  snpding —lewanof amnsup
|UUH_$E._EOU UUEM&U%SOU I m .m.m ON.T LN e, uuwmc.—n_..
0z g SILpuUNg  pue sa0g  ALnuy ST SOV Y — sasuadxy At
~—IIWLWO]) suoleuiwexy “ 8 9 go Toret sasuadxyg Burparay 20
0 0 e suondriasqng 6 8 8 67 e Bmssdippy
—apnuwo]y Juamsoldwy sysuusyny pue Funeardngg ‘FunrimadL g, 19
H6 12 0 0 ooz ¢ v Iensigan—Are[eg SPT
0 0 891 ~ T Buisnuaapy £CT I16 £13u0ie3s pue Funuirg oF
IE 6 €S © suondirsqng ¥ g g SaIpung puw safesog 1t
—Jeuwanof ajnyysuy 0 ¢ R sasuadxy [efoy -
6 [ 61 0 ¢ A1B1010G—WNIIRIOUOL] 97
0 ST ST " juneddy s3uaeg [euopeN 5] 009 e " uonepaidag 4
6 9 ¢ TToMueq sHulaeg adig() 3s0g “ g 009 Saouemo]y sasuadxy youerg 9
IleUhQﬁﬂ.._.. it Q N.—.. N_.. e e e ODWH u._.v._\.—d\ W
0 S 056 swondraasqng € 659 —SIsUAdxy IANENSIUNUPY of
TS OFPOS OF ¥ PEoF P S O3 ¥
1561 1561
HWODNI HUNLINTIXH .

- LNNOIIV JHNLIANAIXT ANV FIWOINI



54 Journal of the New Zealand Institute of Chemistry

Mr. W. Fyfe, of Oiago, has been awarded a Fullbright Scholarship at
Berkeley California, where he intends to study “Reactions in Salids” under
Professor Verhoogen.

Dr. P. Nottingham after obtaining his Ph.D. at the University of
Aberdeen has been seconded by the Defence Scientific Corps to the Domininn
Laboratory te work with the Meat Research team.

Dr. J. C. Hawke, who graduated recently from Cambridge having been
there on a N.Z. Defence Science Corps Scholarship, has returned to Wel-
lington where he will be attached to the Fats Research Laboratory. Besidss
his Ph.D. he won 4 double blue in athletics and cross-country running, repre-
sented Cambridge twice in inter-university contests and has been promoted
to the rank of Captain in the Army.

Dr. F. B. Shorland has returned from his extensive trip overseas due-
ing which, besides visiting laboratories working on problems related to
fats, he delivered 14 lectures to audiences in a number of countries and was
able to meet again Professor Hilditch under whom he worked at Liverpool.
He also met the Nobel Prize Winners Professor H. Dam of Copenhagen and
Drs. Martin and Synge. Dr. Shorland has been asked to contribute a guest
editorial to the Journal of the American Oil Chemists Society and a Chapter
on lipids in the series “Progress of Fat Chemistry” edited by Lundbery
Malkin and Holman.

Dr. William Blum, formerly head of the Elecirodeposition Section of the
American National Bureau of Standards has addressed audiences of
chemists and allied sciences and interested manufacturers on “Recent Ameri-
can Research in Electroplating” in both Auckland and Wellington. Dr.
Blum’s lectures were very much appreciated by his audience. They covered
a wide range of applications and technical details and were of definite value
to all those interested in electroplating.

Mr. M. H. Panckhurst, who has held a University Research Fellow-
ship at Canterbury College for the last two years, has recently been elected
to a Shell Postgraduate Scholarship. Mr. Panckhurst will join the staff of
the chemistry department at Auckland University College until he leaves
for overseas towards the end of the year. '

Mr. M. T. Christensen, lecturer in chemistry at Canterbury College, has
recently been awarded a Sims Empire Scholarship. Mr. Christensen will be
feaving for England later in the year, and hopes to carry out research in
the field of molecular spectroscopy. ‘

Dr. B. W. Doak, Chief Chemist at the Grasslands Division, Palmerston
North, has been appointed Director of the N.Z. Fertiliser Manufacturers’
Research Association, a post held by Dr. M. M. Burns prior to his appoint-
ment as Principal at Lincoln Agricultural College. Dr. Doak has been
with the Plant Chemistry Laboratory since its inception in 1938, and pre-
vious to that was Chemist to the Plant Research Station, Palmerston North.
Dr. Doak will take up his new appointment in May.

A former student in chemistry at Auckland University College Dr
Leo Vining has been awarded a Fellowship at Rutgers University, New
Brunswick, New Jersey. Dr. Vining will work under the well-known
authority on antibiotics Professor Selman Waksman, who was recently
awarded a Nobel Prize. After graduating Ph.DD, at Cambridge, Dr. Vining
has been working for the past 12 months at Kiel University, Germany.

Mr. W. J. Wilson, for some time attached to the Dominion Laboratory
at Wellington, has been appointed to the staff of the Government Analyst
at Auckland.

At their annual general meeting the Manawatu Branch listened to a
very interesting address by Dr. T. H. Pullar of the Palmerston North
Public Hospital on “Clinical and Medico-legal Aspects of Biochemistry.”
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Mr. A. W. Mackiey, chief chemist of New Zealand Forest Products
Ltd,, is visiting Canada, Scandinavia and Finland with the company’s palp
and paper mill superintendent to engage trained employees for the Kinleith
pulp and paper mills. .

Mr. A H. Horn who has been at the Rukuhia Soil Research Station has
transierred to Winchmore Research Station, Ashburton.

DR. L. G. NEUBAUER

Now in charge of the Wood
Chemistry and Organic Section
of the Dominion Laboratory,
Dr. Neubauer is Chairman of
the Wellington Branch of the
Institute this year. Commenc-
ing at the Dominion Laboratory
in 1936 he graduated from Vie-
toria College in 1939 with first
class Honours and was awarded
the Jacob Joseph Scholarship
the same year. Dr. Neubauer
woarked on organic problems
mainly, investigating amongst
other things resins, ragwort al-
kaloid, and phormium fibre.

In 1946 Dr. Neubauer wis
awarded a National Research
Scholarship and in 1947 at Mc-
Gill under Professor C. B.
Purves, he commenced studyhiz
for his Ph.D. on woed and ce!-
lulose chemistry, graduating in
1949. After spending six months
in the Technical Service De-
partment of the Southland
Paper Mills in Texas he speut DR. L. G. NEUBAUER
four months visiting other
paper mills, Government Laboratcries and Universities where wood chemis-
try research was being undertaken. .

Returning to the Dominion Laboratory Wellington in 1950 Dr. Neu-
bauer's special interests are the structural components of wood, and their
relation to pulping “processes and papermaking.

BOOKS RECEIVED

Inorganic Chemistry—dn Adeanced Text-baok. By Therald Moeller,
Associate Professor of Chemistry, University of Tllinois. 966 pages. New
York: John Wiley & Sons, lne. Lendon: Chapman & Hall Ltd.,, 1952--
$10.00. Without doubt the best Inorganic Chemistry text-book of its sCOn
{Stage III and Honours), which has been published in recent yvears. The
method of presentation is essentially modern and vitally interesting. Its
approach is from the structurat paint of view throughout, the exposition of
the subject matter being clear and concise. Numerous tables of physical con-
stants are included, although some could well have replaced by graphica:
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illustration. Qver 2000 original authors are listed in the references. The sub-
ject index has been well compiled, the type is clear and the binding excel-
lent. A minor criticism is merited by the cheaper quality paper used in a
text-book which will undoubtedly be frequently consulted. H.B.

Encyelopedia of Chemical Technology. Vol. 9: Metal surface treatmen:
to Penicillin. Edited by R. E. Kirk and D. F, Othmer 1952. 943 pages. Inter-
science Publishers, New York and London; Angus & Robertson, Sydney,
Subscription price $23.00, single copy, $30.00. With the publication of Vol.
9 the completion of this work is now m view in a commendably short space.
of time. Perhaps the most valuable article is that on mixing and agitating
{34 pages) ; there is also a good article on methanol (30 pages). Academic
guestions are not neglected for there are articles on nomenclature and
onium cempounds and the coverage on nitrogen compounds includes many
which as yet have no commercial significance. This Encyclopedia has been
elaborately produced, but its very magnificence gives oue misgivings. How
much more could have been included without any obvious loss by the use
of a slightly smaller type face, narrower margins and the elimination of the
many blank spaces at the end of 1he monographs! As it is the work is shoert
on illustrations and many of the articles could be much fuller. The scction
on micro-analytical methods is so condenzed (8 pages) that it is questionable
if it serves any useful purpose at all. In the ariicle on paper there is no
reference to the sulphuric acid process for producing vegetable parchment.
This work has recent such cnthusiastic praise in America that it seems
churlish to criticise it, but it scems doubtiul if many outside the dollar
area can afford it. —I.C.

Papicrchromatographic. By Friedrich Cramer. 1952, 81 pages. Verlag
Chemie, Berlin, DM.19.80 (about 17/6). This is No. 64 of a series of small
monographs publisied by Verlag Chemie and which deserves to be better
known. Other volumes recently printed deal with Oxidation of Cellulose;
Raman Spectra of Dlefing; the Gas Centrifuge; Siliceous Materials; Orga-
nic Peroxides: Fluorine; and Phosphorus-containing Insecticides. The
present volume, after dealing with the general technique of paper chroma-
tography, gives exhaustive lists of organic and norganic applications and
concludes with a bibliography of 283 references. It is well illustrated and
contains several tables of Rf values. —G.S.

Chemie Lexthon by Hermann Romp. 3rd Edition. Vol. 1, A-K 1032 pages.
1952: Franckh'sche Verlagshandiung, Stuttgart. Price for 2 vols. DM. 163
(About £15/10/-)}. This chemical dictionary contains a great deal of useful
information. The articles on the various chemical substances give the usual
physical and chemical data, uses, German (and sometimes other) manufac-
turers and a recent price. Besides these there are articles on the chief Ger-
man and many foreign chemical concerns. Here I.C.I. gets over half a page,
Du Ponts a few lines, and B.D.H. ne mention at all. There is also a very
full inclusion of German trade names and most of the leading foreign
ones. (The reviewer noted the absence of any reference to “Dowtherm” gither
under that name or under the names of its constituents.) There is also a
list of the leading publishers of chemical books and a list of German chemi-
cal consultants with their addresses and telephone numbers. There is also
much information that we would hardly expect such as a series of formulas
for bath salts. and detailed notes on the removal of stains from textiles anid
clothing. It is perhapy not surprising in a German work that the longest
article (12 pages) is on alcohol, but many other subjects have several
pages devoted to them with references up to 1952, The illustrations ar:
poor, but the binding is magnificent with two ribbon book marks., 1t is
doubtful whether this work would be worth its rather high price to
chemists in New Zealand.
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pH Measurement_ _NEW STYLE

pH mesasurement is now easier than ever. This new-style pH Mete:
is the handiest yet designed for routine testing.” It is truly portable—
weighs only 8 lbs.—and is direct-reading over the renge 1-11 pH. It
discriminates to O.05 pH end can be used anywhere st a moment's
notice. It is battery-operated and self-contsined. The electrede system
is ingeniously protecied and siowed, the carrying handle adiustable
lo give support ai a convenient angle. Priced to suit the smaller firm
and permit the larger to employ wholse batieries of them as “inspeetion
tools.”
Made by
MARCONI] INSTRUMENTS LTD., ENGLAND,

Sole Distributors in New Zealand:

AMALGAMATED WIRELESS A/SIA LTD,

BOX 830, G.P.O.. WELLINGTON,




CAMBRIDGE PORTABLE pH METER

Completely self-contained with
batteries carried in a drawer in
the buse of the case.

Moke pH  measurements on
the site of your process,

Electrodes available for testing
all types of solutions.

Spare electrometer tubes car-
ried in stocl.

CAMBRIDGE INSTRUMENT CO. LTD,, LONDON

Far further information ask:

CORY-WRIGHT

LIMIT
BOX 1230  —

& SALMON

ED
WELLINGTON




for all
responsible
laboratories
and for every
aspect of
laboratory
practice

B.D.H. Organic and Inorganic Chemicals for
- Research and Analysis

‘AnalaR’ Reagents  Micro-Analytical Reagents
Organic Reagents for Delicate Analysis
Indicators Microscopical Stains
Amino Acids Sugars Forensic Reagents
Prepared Reagents for Clinical and General Analysis
B.D.H. Concentrated Volumetric Solutions

BRITISH DRUG HOUSES (NEW ZEALAND) LTD. 106 KARANGAHAPE ROAD, AUCKLAND C.2

DISTRIBUTORS : MNATIONAL DAIRY ASSOCIATION OF NEW IEALAND LTD.
P.O. BOX 28, G.P.Q., WELLINGTON C.}

ReafLCExfy



B.D. H.

REAGENTS FOR
CLINICAL ANALYSIS

This serius of prepared reagents contains the more importont solutions
together with special B.D.H. reagents used in conjunction with the
Lovibond Coemparator to enable tedious analytical procedures to be
carried out quickly and cenveniently.

As New Zealond agents for the Loboratory Group of Messrs.
British Drug Houses Ltd., we can offer ex stock a compre-
hensive range of their products covering oll lines of chemicals
and testing apparatus.

We can also cffer for immediate delivery odequote supplies
of all everyday requirements os needed in olmost every
laboratory.

Your enquiries will at all times receive our careful attention

and you ore cordiclly invited to visit our showrooms. ot either
of the oddresses listed below: S

THE NATIONAL DAIRY AssocmmN
OF NEW ZEALAND LTD, |

WELLINGTON FANSHAWE STREET,
THORNDON QUAY, AUCKLAND,




Scientific Apparétus_

Fine Chemicals

SOLE N.Z. AGENTS FOR COOKE MICROSCOPES

'GEO. W. WILTON &
CO. LTD.

63 Shortland Street, 156 Willis Strest,

Auckland. Wellington,
Box 1980, . Box 367.
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TEEPOL - for simplified
and improved processing

TEEPOL.

neutral liquid wetting
agent and detergent.

TEXTILES : scouring, carbonising, anti-shrinking,
bleaching, dyeing, finishing.

LEATHER AND FUR TRADES: soaking,
scouring, pickling, stripping, wetting-back, fat-
liguoring, dyeing.

LAUNDRIES: washing all classifications, especially
woollens, silks, rayons, coloured goods, and all
heavily soiled articles.

WORKS MAINTEMANCE : cleaning all types
of plant and equipment in the factory, canteens,
workshops.

PAINT MANUFACTURE : subilizing emulsion-
based paints ; wetting and dispersing pigments.

PAPER MAKING: boiling and pulping straw,
esparto, rags ; bleaching, dyeing, sizing | cleanin'g

wires, felts,

ENGINEERING : de-greasing, acid pickling and
electro-plating.

Weite for Technical Enformation regarding the detailed
applications of “TEEPOL" (Registered Trade Mark),

THE SHELL COMPANY OF NEW ZEALAND LIMITED
(INCORPORATED IN ENGLAND)

Auckland Wellington Christchurch Dunedin

Ragistered at the G.P.O.
Woellington for transmission
by post a8 2 Magazine



