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EDITORIAL

A front page advertisement in that much-appreciated jour-
nal, “Chemistry and Industry,” siates that “owing to the hope-
less supply position of glass weighing bottles and their very
low quality,” the advertisers have produced polystyrene weigh-
ing bottles, twothirds the price of glass, and available for
“immediate delivery in large gquantities--but they solften at
one C. and they sofien in benzene and other aromatic hydro-
carbons.” This has drawn the sympathetic tear from our
American contemporary, 'Chemical and Engineering News.”
The quality of American glassware and the thought put into
its design we have frequently admired; glass apparatus that
takes twice as long to make, but lasts thrice as long means
& net gain of manpower and materials, and a probable saving
of money; it also saves the chemist's time and maybe pro-
femity too. The supply position in America is also much better
and on these accounts this sympathy may well be appreciated.

The British chemist may alse find that Government con-
trol of industry and the destination of its products denies to
manufacturers of scientific apparatus the priorities that he feels
are their due if a far-sighted view is taken of the future of his
country, just as members of our Institute may feel a sense of
frustration that their purchases of apparatus are subject to a
penal impost of 20 per cent. sales tax (which other goods less
useful in his eyes do not pay), and also to a somewhat incom-
prehensible import control, ngorously applied, even to Empire
couniries. This will appear all the more unfortunate to Ameri-
can eyes.

On the other hand, the British chemist may well take pride
in the candour of the advertising and in the ingenuity which
can devise o substitute which might even prove superior to the
usual article for certain purposes. There is a noticeable trend
in America toward the use of machines which require only the
turning of a few knobs and the reading -of a dial to obtain an
cnalytical result. Wonderful as this is, the thought of a
mechanised profession rather chills us, and the exercise of
ingenuity -exemplified in this case seems to us to be likely
to build up a more useful heritage. -
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SALARY SURVEY
(February, 1948)
I. K. DIXON and ]. L. MANDENO.

Editor's Note: This statement is abridged from o comprehensive réport
submitted to Council It is proposed in a later issue to print the Govern-
ment, University and Teachers” Scales which were. submilted in an appen-
dix to the above report.

Introduction

In the past len years three salary surveys have been guthorised. The
first was corried out in 1939, but no record can be found now of the data.
In 1944 Dixon and Davies reported to Council on their survey taken in that
year. but the statistics were not published. We have, however. had access
to their daia and part of it is incorporated in Graph 1.

For the 1944 questionnaire it was fel thai the questions were rather
too searching, with the result that some members did not care to fill them
in, ' The present survey has been conducted in « way that enabled the
identity of a member to be concealed. While this has precluded some- of
the findings of the 1944 survey being followed up (such as conclusion being
drawn frem a descriplion of the informant’s duties}) it has resulted in rela-
tively more representative replies being received. The 1944 questionnaire
was sent out to chemists on ¢ National ‘Service list, whereas the preseni
survey was confined to Fellows and Associates of the Insiitute. The ques-
lionnaire was sent out in February, 1948, 1o some 320 members; 210 replies
had been received by the end of March, when the figures were onalysed.

Returns

The distribution of replies is shown in Table I. It will be seen that in
a number of groups insufficient replies were received to give reliable data.-
Since some two-thirds of the members replied it is certain that there will have
to be considercble growih in some groups of the profession before signifi-
cant results can be obtained from them. For Industry and the Public Service
teplies were adequate for a number of age classes, but were lesa reliable
above 45. ‘ '

Graph 1. shows in the form of a histogram the comparison between
Government, Indusiry and University salaries in 1948 and the upward
movement in these salaries from the Government and Industry levels in
1844, Government solaries are higher by £102 to £196 p.a., with the higher
increcses at the 4145 age class. Industry salaries are higher by £139
to £240 pa. Whereas the Government salary increases are lower, if
anything, in the lower ege classes, Industry salaries have risen by an aver-
age of £205 p.a. for the 21-25 age cless. This, no doubt, is o reflection
of the steps Industry has taken to recruit recently-qualified graduates.
Their sueccess is shéwn by the fact that while only two returns were
received from Government members in the 21.25 age class, ten returns were
received from the same age class in Industry. In the other age classes
the Government solaries appear to lag at least five years behind Industry.

In general there is a wider apread of salaries in' Industry and the
University than in the Government group, This is shown in Tables II. and -
IV., and is fo be expected wilth the more rigid salary scale in the Govern-
ment service. ’ R
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In the smaller groups there were insufficient returns to make the data
worth analysing. Hence only the range of salaries for all ages is given
end is shown in Table II. In each of these groups the salary prospects
cppear to be comparable at least with the Government rate.

Qualifications

Graph II. shows that the University holds the best academically quali-
fied members. Government chemisls are rather better qualified on the
whole than those in. Industry. In the Government and Industry groups
separate figures have been taken out for Doctors, Masters, Bachelors and
holders of no degree. No significant difference can be found in the Indus-
trial group. while in the Government group Masters appear o have an
average of about £50 p.a. more than Bachelors.

In the same lwo groups the salary dala were taken out for Associates
and Fellows. In the Government group the Fellows are in the higher
income classes and although their ages are higher than the average of
the Associcies their sclaries are not out of step with the trend of the
Associate age salary graph. ' In the Industry group the Fellows almost
form a sub-group apart from Associates, being not only older but receiving
substanticlly higher solaries.

Female Members

A total of eleven replies only were received, making valid compari-
sons impossible, The five replies from female members in the Government
Service indicated that their salaries, especially in the lower age classes,
would fit in easily with male salaries. This should be even closer in
future, as starting salaries for female graduates have been made the same
as for males as from December 1, 1947. This would not-have been known
at the time of the questionnaire, In the Universilty the rates of pay for
males and females are similar and no difference wus detectable.

Superannuation

In both the Government Service and the University superannuation is
cpen to all who wish 1o contribute to it. The average benefits received
cre couivalent to a £ for £ subsidy on the member's contributions. A flat
rate of 57 is therefore assumed cs the employer subsidy in these iwo
groups. In Table 1H. is set out the subsidies paid by employers in Indus-
try. Forty-five per cent. of those furnishing returns frem Industry did not
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get benefits from «a subsidised scheme. For those who did belong 10" a
subsidised scheme the employer contribution varied from 13% to 129,
with an average figure of 5.5%. The medion figure was about 5%, and
this was actually received by 3295 of those who benefited by employer
subsidy. . ’

TABLE 1. — DISTRIBUTION OF REPLIES

Group Male Female Total
Industry ......... .. .00 75 0 75
Government  ............ 63 5 68
University  .......-...-. 26 3 29
Local Body ..........-. 4 a 4
School Teaching ........ 14 2 16
Private Practice ........ .2 0 2
Research Association .... & 0 6
‘Research Institute ...... 2 1 3
Retired .........-vo.e.n 3 0 3
Unclassified* ......... 4 0 4

Total .........cennn 199 1 210

*QOverseas or not employed as a chemist.

TABLE II. — RANGE OF SALARIES AND AGES IN THE GROUPS

Group . Salary Range . Age Range-
£

; Industry . ... PR 400-0ver 2000 2l-over 65
Government  .......-.... 400-10%9 21-55 -
Universily .........-..... 450-1599 - 2155
Local Body ......ooeoonn. ss0-898 26-40
S¢hool Teaching ......... 350-1389 26-65
Private Practice* ....... . over 1000 over 46
Research Association and
Research Institute® ...... 350-1093 26-50

*Grouping to avoid gi"!ing particuiars of'in'dividuul members.

TABLE .1lI. ..— SUBSIDY TO SUPERANNUATION OR INSURANCE
CONTRIBUTED BY EMPLOYER AS PERCENTAGE OF SALARY

Do not belong 1} 3% 5% 7% 1055 129 Particulars

to subsidised to to to - of scheme
scheme 25 4% 8% - - not given
34 Members .. 3 9 13 4 4 1 ? .
TABLE IV. —— HIGHER SALARIES
No. in No. Recéiving 9 Receiving
Group © Group £1000 or over  £1000 or over
Industry ............ 75 ' 14* - 18
Government * ......... 68 2 ' 3
University¥¥% ... ... 29 : 5 17 - -
Others  ...ooovevennns a8 T B © 18-

*inciudes 2 ‘over 22006. .

**University salaries have since been increased by £25. e



38 Journal of The New Zealand Institute of Chemistry

RESEARCHES ON FATS. AND RELATED CONSTITUENTS
BY NEW ZEALAND WORKERS

A REVIEW — PART IL

F. B. SHORLAND, Fats Research Laberatory, Dept. of Scientific
and Industrial Research, Wellington.

Pig Depot Fats

Pig depct fats, unlike those of cattle!” and sheep*, are
appreciably daffected by the nature of the fats in the diet. In
other paris of the world in almost all cases the pig tats exam-
ined have been from cnimals whose diets have been supple-
mented with meals containing fais with an iodine value of 100
or more. In New Zealand, howsver, it is a frequent practice
to feed pigs entirely on skim milk. The composition of the fais
of such pigs has o special interest, since the dieiary fat {(I.V.
35-40) is uniform in composition and has an iodine value lower
than is usual for a pig depot fat (1.V.50-70). As might therefore
be aniicipated, the fats of the New Zedaland bacon pig cre
usually hard and of .good quality?s.

Barnicoat!? found, however, that pigs fed whale oil or low
grade fish meal in considerable quamtity, vielded carcases
with soft or remeid fats.

Johns®® using the fat of pigs of different sexes grown at
the same rate, or pigs of the same sex grown at 'different rates,
found that the iodine value of the fat followed inversely the
rate of deposition in accordance with the growth rete theory
of iodine value of Callow**. He also confirmed Lea's?! findings
that the susceptibility to oxidation of the subcutaneous fat Was
proportional to the rate of deposition of fat and inversely pro-

*Information concerning sheep is rather indefinite, but to judge trom
the work of A. N. Wright and Ida Thompson, Trans. N.Z. Instit., 1927, $8,
279. the litre of tallows from mutton caul and kidney fals varies with the
lgtitude from which the samples are taken. At mean latitude 40° S. the
titre is 47.9 and this changes 1o 44.7 ot @ mean latitude of 46° S,

**Callow? explained the growth 1ate theory of iodine value
¢s follows: — “Since the fats and oils in the diet are limited in
omount, the rate of deposition of the it may be so great
that a considerable proportion of the fat must be synthesised from carbo-
trydrates. This leads 1o an increase in the saturclion of the deposgited fat
beccuse fat synthesised trom corbohydrates ia relatively saturated with an
iodine number 50 to 60: whereas the fat formed from the oils in the diet
is relatively unsaturated, owing to the fact that the oils in the diet usually
have an iodine number of over 100.”
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portienal to its ioding value. In this- connection Tuck, de la
Mare, Shoriand and Seelye?? found with Berkshire pigs fed
soiely buttermitk during the fattening period, that the suscep-
tibility to oxidation of the fatty tissues, using Lea's peroxide
value mehod, arremged in order of decreasing susceptibility
was flare > outer back > inner back. The results were vari-
able cmd not in agreement with the results of Lea and of Johns,
who found flare> inner back > outer back. The sampling
" technique used by Lea and by Johns, as compared with our
technique, is more likely tc have resulted in a systematic
error. Other possible sources of error both in our work and in
the work of Led and of Johns include bacterial and metallic
contamination. No correlation belween raie of growth of fatty
tissue and its suscepiibility to oxidation should be regarded as
established. .

Shorland, Hemsen and Hogan®® determined the iodine
value of the back fat of Berkshire pigs under different condi-
tions . of. feeding, and found that bacon pigs from spring or
gutumn litters, fattened on skim milk or butter mitk alone,
generally yielded carcases with firm fads, restriction of the diet
having no significant effect on the hardness (iodine value} of
the fat. The variations in iodine value along the back iat,
however, were consislent with the theory of Callow—theat the
iodine value is relaled to the rate of deposition of the fat.

Though on dieis tending to produce soft fats (e.g., maize
meal), the sofiening was greater the slower the rate of growth,
copra® fed pigs which grew fastesi, showed the greatest har-
dening. This was-inconsistent with the growth rcie theory,
which requires that the assimilation of dietary ot is greatest
for the slowest growing animals.

In a later investigation, Shorland and de la Mare?* sub-
mitted the Iats used in the course of the previous investigations
lc.f: Shorland, Hansen and Hogaon {loc.cil)] to delailed ester
fractionation.

Having regard to the total weight and nature of the iaity
acids in the diet and in the depots of the bacon pig, it appeared
probable that most of the palmitic, stearic and oleic acid in
the depois originated by synthesis from non-fatiy sources. Con-
sistent with the findings of other investigaiors?®? it appeared that
the octadecadienoic acid and C20-unsaturated acids found in
the -depots were derived entireiy from ingesied fats. Mytistic,

*Cocoanut Qil 1.V. 8-10.
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and {o a much lesser extent lauric acid, when fed in appreci-
able amounts were found in the depots, while capric acid
when fed in similar ameunts was not detected in the depots.

Experimental evidence supported the view that dietary
linoleic and ocladecadiencic acids are assimilated to a greater
extent by slow-growing than by fastgrowing pigs. Con-
trary lo the predictions of the growth rate theory, dielary
lauric and mytistic acids, however, appeared in greater pro-
. portion in the depots of fust-growing, as compared with slow-
growing pigs.

Consideration of the composition of pig depot fais from
the point of view of Callow’s growthrate theory shows that
the theory appears to explain the iodine values of fais boih of
groups of animals and of depots of an individual pig. When,
however, the faity acid compositions of the fats are considered,
the theory is untenable in respect of the depots of an indivi-
dual pig. Differences in unsaturation between outer back fat,
inner back fat and perinephric fat are essentially determined
by differences in the ratio of oleic acid to stearic acid, differ-
ences in octadecadienoic acid content being inconsiderable.

It cem equally be shown that the growth-rate theory does
not explain the results obtained by Hilditch and Pedelty? for
depot fats of sheep. Differences between different depots both
of the pig and of the sheep seem to be characteristic of the
species and cannot readily be dltered by altering either the
quantily or the quality of the diet?7,

In a series of investigations on the nature of the €20-22
unsaturated acids of pig fai, de la Mare and Shorland?®
showed that these acids which were commonly supposed to be
highly unsaturated, comprised chiefly A 11 '? gicosenaic 0.5 Y,
together with less than 0.1% each of eicosadienocic, eicosa-
frienoic and eicosaietrasncic acids. No conclusive evidence
was cbiained for the presence of C22 unsaturated acids.

A ' 12 gicosencic acid was hitherto unknown in the cnimal
world and has been reported previously only as a constituent
of a wax from the shrub Simmondsia californica, where it com-
prises a major constituent.?® ‘ :

Interest in this acid is heightened by the recent work of
Boer, Jansen, Kentie and Xnol’', whe have shown that a 11 12
octadecenoic (vaccenic) acid present in butterfat has important
growth-promoting properties. :
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De la Mare and Shorland?? observed thai the unsaponi-
ficble matter of back Iet from Berkshire pigs fed buttermilk
ameunting to 0.19% contained cholesterol 0.07 %, a mixture of
saturated hydrocarbons approximating in composition io hexa-
cascne (0.02%) varicus pigments and unidentified components.

More detdiled examination of the latty acids led io the
detection of capric acid 0.2% and lauric acid 0.2%, together
with traces of decenoic acid. Saturated acids of higher mole-
cular- weight than stearic wera found io the extent of aporoxi-
mately 0.15%, at least half of which was behenic or higher
molecular weight homologues.

Sow Milk Fat

De la Mare and Shorland?? determined for the first time,
the component acids of pig’s milk obiained by hond milking
a Berkshire sow. The lower saturated fatty acids C4-C12 char-
acteristic of cow's milk, were not found, bui as comparad with
pig outer back fat there was present mere octadecadiencic
acid (14.0% as compared with 5.7 %) together with increased
proportioris of C20-C22 unsaturated acids. As compared with
butterfat, sow's milk fat was found to contain more octade-
‘cadienoic acid ond the assimilation of this acid from the diet
of suckling pigs provides a reasonable explanation of the -

increase in iodine valuse of pig depot fat from birth until
wedaning.

BUTTERFAT*
Estimation of Iron and Copper

The study of these elemenis in butter manufacture is im-
portant, since the presence of as little as 0.15 parts per million
of copper, or above 1.5 parts per million of iron is likely tc
give rise to oxidative defects. The main probiem in the esti-
mation of these elements is their quontitative extraction into
an aqueous solution freed from organic maiter. Williams™
digested butter with nitric acid, and dfter removal of the fat
by benzoline extraction, removed the residual organic matter
by digesiion with sulphuric acid and sedium nitrate. The iron
was measured colorimetrically on the digest with thiscyanate
and amyl alechol, while the copper was estimated by the
xanthote or preferably the diethyl-dithio-carbamate method. By
use of these methods the amount of contamination due to iron

*The author is-indebted to Dr.. F. H. McDowall for kindly reading the

manuscript and maoking several suggestions .which have increosed the
accuracy of this section of the review, - o
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and copper was followed during the course of manuiacture of
butter. Mcllroy? also used the diethy!-dithio-carbamate
method of estimation of copper in milk, but found the solid
sodium niirale used by Williams undesirable because of the
high temperature produced. He therefore cleared the sul-
- phuric acid digest by heating with nitric acid until the solu-
tion turned brown, when he added hydrogen peroxide to pro-
duce a colourless solution. He found this solution or the filtrate
from precipitating the milk proteins with trichloracetic acid
was equally satisiactory for the estimation of copper. The cop-
per was found to be associated almost entirely with the pro-
tein fractions of the milk. Moir and Andrews* described o
simple procedure in which the iron was extracted from the
butterfat with 5% sodium hydrosulphite solution, followed by
20% trichloracetic acid. The copper was extracted . with a
mixture of hydrochloric acid, hydrogen peroxide and trichlo-
racetic acid.  The filrates were cleared with sodium tungstate
and the iron after oxidation was measured colorimetrically,
using thiocyanate and amyl alcohol, while for copper sodium
diethyi-dithio-carbamate was used. They also described an
. improved dry ashing procedure for iron, and dry and wet
ashing methods for copper, the latier being a modification of
the Williams methed. The survey showed that 93% of the
creamery bulters contained under 1.0 parts per million of iron
and 64% contained under 0.2 paris per million of copper.

McDowell'? recenily varied the technique for the
esiimation of iron in butter by digesiing the butter or cream
first with a few drops of thioglycollic acid at 100° C. The
preliminary heating iacilitated the precipitation of the protsins
with the trichloracetic acid, enabling the iron to be readily
extracted for colorimetric estimation on the filtrate with ortho-
phenanthroline.

For the estimation of copper, McDowell followed closely
the method of Moir emd Andrews, but omitted the use of hydro-:
gen peroxide which appeared to serve no useful purpose. An
interesting feature of McDowell's work was the esiagblishment
that the iron and copper in dry butterfat existed largely as
minute particles of the metal or possibly of the oxide which
could be removed by filtration of the melted butierfat through
a No. 50 Whatmaen filter paper. L
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Estimation of Salt in Butter

According to McDowall and McDonald® the usual factory
methad for the estimation of salt in butter is sufficiently accu-
rate except for samples near the maximum permissible by
the tequlations. When the salt content is very near the maxi-
mum permitied by the regulations, i.e., 2 per cent, the more
accurate acetone method is a useful means of checking. In
the acetone method described, 5 g. of butter are dissolved in
15 cc. of acstone, 50 ce. of water are added, together with a
small quantity of calcium carbonate (to ensure neutrality), and
the solution titrated with silver nitraie, using potassium chro-
mate as indicator.

Oxidation of Butterfat, Surface Defects of Butter

Briggs?® found that the auioxidation of butterfat at
100° C was hastened by the following catalysts, arranged
in order of decreasing activity, sodium vanadate, cop-
per lactate, iron lactate, nickel sulphate. Zinc acetate
had a slight retarding action. Ulira-violet light had
a strong pro-oxidative effect, while curd possessed an
anti-oxidative efect. During the induction period the
acid value and iodine value remained unchonged, but
there were formed small amounts of peroxide, which could be
measured by determination of the peroxide value. During the
later stages of the autoxidation, in contrast io the acid value
the iodine value could be used as a guide to the absorption
of oxygen. Positive Kreis and Fellenberg tests were given oniy
several- hours after the commencement of the experiment, as
they depend on the presence of aldhyde groups formed in a
secondary reaction. Later experiments by Briggs and
Thomas?? showed that stearic acid in the presence of certain
catalysts, particulorly stearates of cobalt, nickel, manganese,
lead and copper, could be oxidised with oxygen at 100° C.
From this work it would appear that the taliowy odours asso-
ciated with oxidised fcds mey be produced by saturated as
well as by unsaturated acids.

Mummery*! found that in addition to the precautions men-
tioned by Schibsted*? for his fat aldehyde test a low tempera-
ture storage 4-5° C. of the reagent was necessary. As an alter
native, Mummery suggested that the rosaniline hydrochloride
solution may be stored at room temperature, and the solution
prepared before use by the addition of the more convenient
sodium metabisulphite in place of sulphur dioxide.
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‘Barnicoat’? showed that the “primrose” colour defect
which has been reported by graders in England as occurring
in New Zealand buiter, was traceable to a surface desiccation
which alters the structure and appearance of butter. Another
defect, “toppiness,” was found o be associated with an in-
crease in fataldeshyde vales to 0.88, as compared with a
value of 0.2 or less for fresh butter. "Toppiness” is « surface
flavour of the tallowy type associated with all oxidised fats,
but as ii may be masked by other flavours derived from ihe
wood or wrapping paper, it is somewhat difficuli to define.
The suggested cure for these iroubles was the use of an
effective sealing wrapping impermeable to moistuie.

Barnicoat* has shown that butter kept in tins under re-
duced pressure is usually preferred to butler kept in boxes
after both have been stored from three to six months ai 14° F,
The improvement cannot be ascribed to absence of air, as
the tins leaked during storage, but rather to the effect of col-
lapse of the sides of the tin when initially evacuated in pro-
ducing « closely-fitiing wrapper, which tended to delay surface
changes. Packing in tins was found to act as perfect pro-
tection against outside taints. Experiments on the chilling
of butter (at 32° F.} showed thai buiter stored for about 14
weeks at this lemperature suffered o slight deterioration, but
not a serious loss in quality. After siorage for 21 weeks there
was a marked delerioration in quality, as compared with but-
ter held in frozen storage. Most suricce defects were con-
“sidered to develop before and aiter frozen storage. Barnicoatt
considers that the wrapping paper should be highly imperme-
able to water, water vapour, light and taints. It should have
an inner surface which will knit closely against the surface of
the buiter. The bursting strength should be high and the paper
should expand very little in moist atmosphere. It should not
be a good supporier of mould growth. Meial foils waxed
lo parchment were the only papers which complied in a satis-
factory manner with these requirements.

McDowall‘” has reporied that a parchioil wrapper, which
consisted of aluminjum foil sandwiched between two parch-
ment sheets, prevented development of both primrese colour
and of timber taint in builer. Sealing of butter with pliofilm,
a rubber base wrapper, prevenied the development of prim-
rose colour, but after six months the timber icint appeared
when the buiters were packed in Pinus radiata boxes.
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The question of suituble material for butter boxes has
been considered by various workers*®, Spraying with casein-
formaldehyde proved satisfactory in the case of rimu, but for
Pinus radiata ond tawa the timber taint, although reduced,
could not be eliminaied in this way. For lining, aluminium
foil waxed to thin parchment seemed ito offer a superior
cnd economic method as compared with the use of parch-
ment papers which permitted the developmeni of offflavour
and primrose colour.

Barnicoat?® found that the average rate of deterioration of
wellmade sweet cream butier, as measured by decrease in
grade score for flavour, was directly related to both time and
temperature. In o study of the oxidation of the fat of butter
during cold storage, Wiley’® found that the grade of butter
was inversely related to the degree of oxidation of the fat as
measured by Schibsted's "fat oldehyde” value. For butter
from cream pasteurised ot 200° F. this value was increased by
ripening the cream. Salting also increased the oxidcdion under
these circumstances, but hardly affected the value for swest
cream butter. There is considered to be present in the ripened
pasteurised cream a fat oxidising enzyme whose activity is
increased by salt and by a low pH.

‘Barnicoat eand Palmer?! from a study of the chemistry of
incipient oxidction defects in buiter, concluded that the results
obtained were consistent with the theory that the off-flavours
are due to initial oxidation of the fat-glebule lecithoprotein
membrane on which catalysts are absorbed. Further oxida-
tion may either destroy the off-flovours or spread to the trigly-
cerides, when the oxidative defecis can be detected chemi-
cally. : :

Treaiment of Cream for Butter Manufacture

McDowdall and co-workers’?-% have mdde an exhaustive
and critical study of the neutralisation of. cream for butter
making. Details of colorimetric methods for pH determinations
in cream, butier and buittermilk, by use of either a standard
buifer solution or the Lovibond comperitor are given. In con-
nection with the estimation of titratable acidity in cream, they
stress the need for fixing the phenclphithalein end point by
use of an adequate and fixed cmount of indicator, together
with an appropriate, rosaniline acetate colour standard.
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The carbon dioxide content of factory supplies of cream
varied from 1.7 to 24.7 volumes per cent. There was a general
but not regular correspondence between acidity and carbon
dioxide content of the crecom and between carbon dioxide con-

iel and grade of cream.

In the addition of sodium bicarbonate for the neutralisa-
ticn of cream, it was shown that there may be losses of carbon
dioxide, which cause the apparent iotal reduction of acidity
due io bicarbonale to be greater than theoretical. In the neu-
iralisation of cream to low acidity (less than 0.05%) it was
found thet the preliminary acidity determination and the calcu
lation of the amount of sodium bicarkonate required areat care,
since dependence on the check of the acidity of the pasieurised
cream would lead o over-neutralisation.

To take account of the fact that the theorelical cmount of lactic acid.
viz., 1.071b, neutralised by 1lb. of sodium bicarbonate is too low, the Valen-
tine facter of 1.2lk. of lactic acid per lb. of Na.CO; may be uszed ior low
.acid creams. but for high acid creams this foctor is too high. A chart’$ was
therafore consiructed, showing the amount of sodium bicarbonate needed for
neutralisation under varying conditions of acidity.

It was found that butter from creams neulralised to low
acidities, showed « strong soda flavour, as compared wiih
fresh cream butter. It was concluded thet there was no advan-
lage from the point of view of the keeping quality of the
butter, 1o neultralise toc very low acidity, and the manufacturs of
butier with pH 6.7-7.0 was recommended as the salest course.
Two interesting anomalies were noted:—

{@ Soda flavour may sometimes be found in butters of low
pH (6.06.8) and even in buiters which have not been
treated with neutralisers at all.

(b) Soda flavours were quile frequenily not noted in butters
of high pH (7.0-8.3).

Wiley® found thal the correlation between pH and titra-
iable acidity of buiter and the cream from which it was made
permits the use of the acidily values obtained for butter as an
indication of the acidity of the cream ot churning, and the
possibility of butter deterioration in cold storage dué to exces-
sive acidity.

Experiments by Riddet, et al.’® showed that although not
completely effective the vacreator was remdrkably efficient in
removing clover tdint and bacterial taints from cream. There
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was no suggestion that the vacreator process as compared with
the flash pasieurisation process in any way spoilt the highest
quality cream. Any small differences between the two pro-
cesses were favourable toward the vacreator produced butter.

Control of Moisture Content of Butter

McDowall®* has shown that the practice of caleulation of
the water to'be added io unfinished butter on the basis of the
straight percentage method, is inaccurate, as it is not based
on the weight of the finished butter. The correct calculation
is mosi conveniently made by the formula—

(100—A) Q = (D—A) B.

Where Q = quaniity io be added
D = desired moisture content
A — actual moisture content .
B = estimated amount of butter in churn.

Butterfat Losses

Udy?® has indicated that for the purpose of assessing
butterfat losses in buttermilk, allowance must be made for the
fact that water is added ioc cream in the factory either as
rinse water from cans and lactory equipment or as- breakwater
during chuming operations. As much as 7.1 tons of butteriat
per 1000 tons of butier may be lost in the buttermilk. Udy®!
subsequently iound that the most important contributing factor
to these losses was the agitation of the hot cream resulting in
a reduction of the size of the fat globules.

The .amount of total solids (TS) and the fat content (F) in
the butiermilk may be used as the basis for calculating the
butteriat losses. The amount of added water in the buttermilk

100
is given by [8.8 — {TS — F)] —— while the fat in the butter-
88
8.8
milk free from added waler is equal to ——. McDowall®® in this
TS-F ‘

connection has found the percentage solids-notfat of butter-
milk, calculated from the density determination and fat con-
tent using Richmond's rule, o be applicable on the average,
though not in.individual cases. For practical purposes the
presumptive value of 8.8% solids-notfat in the undiluted serum
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was found satisfactory. The use of the vacreator was found
to increase the loss of butterfat by 0.3% of the fat received,
as compared with flash treatment.

The Commercial Production of Dry Butterfat

Barnicoai® atiempted io make from buiter a dry butter-
fat, having the properties of ghee, which is used in India.
The dried butterfat prepared by direct methods, including boil-
ing, centrifuging and vacuum evaporation, proved moderately
acceptable despite its yellow colour, softer iexture and absence
of real ghee flavour. The bleaching of butterfat with absor-
bents tended to impart off-flavour and induce iallowiness.

McDowall, Dolby, Beatsen and O'Dec described the pre-
paration of dry butterfat by centrifugal separation from butter
and gave an account of the plant installed at the King's Whari,
Auckiand, for the Internad Marketing Division. The two-unit
plant described, working 120 hours per week, had a capacity
of 10,000 tons of butterfat per cmnum. The diternative pro-
cedures for producing dry buiterfat, including the open pan
evaporation method, vacuum pan drying, were shown to be
ioo slow and generally unsuitable, while preparation by cen-
irifuging crearn was not considered practicable. The butier-
fat produced by centrifugal separation of melted bulter was
free from tofiee flavour and coniained 0.02 to 0.04 per cent.
water and was relatively free from metcllic contamination.
The keeping quality of the fat was excelleni, and no vitamin A
was lost in processing,

Diacetyl in Butter

Van Niel, Kluyver and Derx® have shown that the flavour
and aroma of butter is due, at least in part, to the presence of
2-4 parts per million of dlc:cetyl

Investigations in New Zeczlcmd in this conneclion were
commenced by Bamicoai® in 1935 with the development of
a reliable iechnique for the estimation of diacetyl and for
acetyl methyl carbinol (acetoin) which is also present in butter
and on expcsure lo. air is converled to diacetyl. The method
developed comprised the removal of the diacetyl by steam
distillation and ifs conversion te dimethyl glyoxime by reduc-
tion with hydroxylamine and precipitation as « nickel sali.
The precipitate was dissolved in chlorolorm and measured
colorimetricaily against suitable stomdards. For the estima:
tion of diacetyl as distinct from acetoin, #t was found neces-
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sary to exclude air by distillation in the presence of carbon
dioxide. [t was found that butter held in cold storage for three
months had only one part per million of diacetyl. Most of
the carbinol end diacetyl was regarded as being added with
the starter to the cream, rather than develeped during the cus-
jomary mild ripening process.

Subsequent studies® showed that 0.05, 6.3-0.4 and 1.5
parts per million of diacetyl were present respectively in sweet
cream ‘‘mild siarler” and “high acid” butter. The diacetyl
content was not found to alter appreciably during 34 months’
storage at 14° F.

Cox and Wiley% improved the technique lor diacetyl deter-
minalion by incorporating a rectifying column for concentra-
ting the diacety! in the first 10 cc.’s of the steam distillation.
They found that the colorimetric method involving the use of
pdiamino-benzidine hydrochloride® gave- results in  approxi-
mate agreement with the nickel sali method emd was much
more convenient ond rapid to use.

Wiley, Cox and Whilehead? in a series of buiter-making
experiments, in which the cream was held ovemnight with
starter at 7° C., found starters which were lacking in aroma
imparted as much “brightness” o buiter as did starlers which
possessed a high aroma. The brightness. in flavour of butter
correlated well with the diacetyl content of the butter and of
the cream from which it was made, but not with the diacetyl
content of the starter. The results indiccted that at low tem-
peratures diacetyl formation took place without corresponding
ccid production.

Land Cress Taint

A taint formeriy described as "bumnt” or “scorched” some-
times appears in butter. It is not apparent in cold cream, but
appecrs only in the heated product. It is not normally re-
movable by vacreator treatment. The ccuse of this tcint is
now associated with the consumption of land cress {Coronopus
didymus), which occurs in young pasture and in bare patches
in esiablished pasiure. McDowall, Morton and McDowell?!
described tests for delecting land cress taint in cream-—om im-
portant matter, since the presence of a small quantity of cress-
tainted cream can taint a very large volume of good cream.

Chemical investigations™ showed that land cress, like
garden cress, contained a benzy mustard-oil glucoside. Steam
distillation .of the uncrushed ond of the comminuted plami
yielded respectively 0.022 per cent. and 0.037 per cent. of
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benzyl cyanide. Alcoholic extraciion of the glucoside, fol-
lowed by its separaiion as insoluble silver sall, and decom-
position of this with sodium thiosulphate, gave 0.029 per cent.
ol ¢il, which was almost pure benzy! isothiocyanate. Litila
difference was found in the isothiocyanate contents of planis
collected at different seasons of the year**. Ripened garden
cress (Lepidium sativum) seeds yielded 0.064 and 0.02 per cent.
respectively of benzyl iscthiocyanate. ‘

**Feeding experiments?’ suggest that the laint passes through the milk
alter ingestion of the cress, reaches a high intemsity within twe hours and
may still be present after 17 hours if the amount ingested is very high.
Under normal grozing conditions withholding irom grazing of cress for four
hours before milking enables the cow to clear most of the taint.

Texture of Buter

Valentine™ considers that the rate of cooling of cream has
more influence on the resulting butter than the temperature o
which the cream is cocled. Rapid cooling resulted in a texture
which was not of the most attractive type, much of the buiter
being hard and flinty, while butter from the cream which had
been more slowly cooled, had a texture which was soft, silky
and pliable, and which was attractive.

+ Scrgent” described an extrusion apparatus consisting of
tube with o sharp-edged orifice, through which the butier io be
tested was extruded by compressed air. Comparison of the
extrusion pressures showed that the butter made from the
slowly-cooled cream, which was regarded as more spreadable
than the buiter from the more rapidly-cooled cream, had gen-
erally a lower extrusion pressure. It appeared that a differ-
ence of 3lb. per square inch in the extrusion pressure at 50° F.
could be detected in terms of spreadability, though the difer-
ence must be of the order of 6lb. or over, to be readily observed.

Dolby™ in a series of studies on the rheology of butter,
described methods for determining the hardness of butter, using
cylinders of butter loaded under constant over<all weight, and
also by culting tests with weighted wires.  The rate of cutting
was lound to vary as a power (n) of the load. The hardness
measured by the wire (sectilometer) method decreased more or
less linearly with rising temperature as did (n). In agreement
with previous workers, Dolby found that of the various factors
studied, only one—the rate of cooling of the cream—o:ffected
the hardness of the butter appreciably.
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Chemical Composition of Butteriat

Working over a period of four complete seasons with nine
represeniative dairy factories throughout New Zealand, Cox
and McDowall”? have determined the iocdine value, softening
point, Reichert value and saponification value ‘on moenthly
samples of butteriats. The variations were such that they
followed the same trends in different disiricts, approximating
very closely the same values during the same month in any
given year. The iodine values, for example, {ell to a minimum
during November-December and rose to ¢ maximum in June.
It is generally observed in fais that with decreasing iodine
values there is an increase in hardness. The lowest softening
point in October almost coincident with the lowest iodine value,
therefore presents an interesting feature. The observations
made by Cox and McDowail on the seasonia! variaiions in the
composition of butterfat cre almost certainly the most funda-
mental and clearly defined that have been made. Their work
provides a firm basis for the detailed studies of the seasonal
variations in oty acid composition and glyceride structure
which are now being made by the Fats Research Laboratery
in association with the Dairy Research Institute.

Vitamin A and D Content

Malcolm and Pope’® in 1929, using biological methods,
determined the seasonal variations in the vitamin A and D
content of butlers from Mamgorei and Lepperton disiricts in
Taranaki, during the months of February, April, May. June
and July, and showed that the later butters were equal to or
richer in vitamin A than the earlier butiers.

The butiers, as a whele, were found to be rich in vitamin
D, but there was a distinct falling off in poiency toward the
end of the laclation period—May, June and July. The reason
for this is not clear. They advanced the hypothesis that the
fat lost in butlermilk and skimmed milk was richer in sterols
them in the separated butter. The “lost” fais were lost to a
greater extent as the lactation period of the cow drew to an
end. Subsequent work? however showed ihat although the
concentrations of cholesterol were much greater in buttermilk
fats then in butterfat (1.275-1.650%, as compared with 0.218-
0.251 %), there was no suggestion that the vitamin D content
iollowed that of the cholesterol. Comporisons between milk,
cream, butter and buttermilk revealed no loss of vitamin D
potency after separating and churning.



50 Journal of The New Zealand [nstitute of Chemisiry

Crawford, Perry and Zilva® at the Lister Institute, London,
using as criteria the growth response of rats deprived of vita-
min A for the assay of this vitamin and the degree of calci-
fication of the bone judged by its ash content of rats deprived
of phosphorus and vitamin D for the assay of vitamin D, studied
samples of butter used by Malcolm and Pope and generally
confirmed their results. The vitamin A content was found to
appreach that of the best butters available from other sources,
and no notable differences were found in vitamin content as
between butiers from Jersey and from mixed herds. Neutralise-
tion of acid creams before churning as well as cold storage
up o periods of two vears (ot 9-13° F.) was not found to be
detrimental o the vitamin A content of the buiter. The general
confirmation that the vitamin D content of New Zealand butter-
fal is delinitely lower in the winter than the summer is of
distinct interest, and would be of some importance except for
the fact thai butter is not an important source of this vitamin.

Morgan and Pritchard®! alse indicated that New. Zealand
butter is relatively rich in vilamin A, but the first systematic
work on the subject was carried out by Barnicoat®?, using but-
ters from Waikato and Manawatu districts during the 1835-36
season. This investigator isolated the unsoponifiable matter -
and determined the carotene conteni from the yellow colour of
the chloroform solution and the vitamin A content, using the
antimony irichloride methed in asscciation with the Lovibond
itniometer. The values so obtained were converted unto Mug/g.
using as standards for carotene, dilute solutions of carotene
in chloroform, as well as a standard 8.1 % K:Cr0: solution cnd
for vitamin A, spectrophotometrically standardised concen-
trates. For the conversion to international units per gram, the
following faclors were used: carotene 1.U./q. = Mug/g. x 1.67;
vitamin A LU./g. = Mug/g. x 3.2.

The resulls showed that the total vitamin A activity mea-
sured on the butierfad was fairly high: 33 — 53 L.U./q., average
43 1.U./g., as compared with 11-36, average 25 1.U./q. for Euro-
pean butterfats studied by Morgan and Pritchards!,

In New Zealand the minimum values were found in late
summer (February), when the pasture normally tends fo dry
up, while the peak values occurred in late winter and spring.
These effecis were apparently not related to stege of lacta-
tion, since spring and autumn calvers returned similar values.
These variations in vitamin A potency with season are in the
opposite direction to, the varications recorded in the literature
for Europe and "America, and the difference is no doubt due
to the practice of winter:stall feeding in these countries.
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In general agreement with the results of other workers
that the lotal vitamin A activity of butterfats from different
breeds is similar, the more -deeply-coloured Jersey buiterfat
was found to be only slightly richer in total vitamin A potency
than Friesian butterfat. The contenis of carotene and vitamin
A in colostrum were found to be very high, but reached normal
value within four or five days after parturition. A survey of
the vitamin A content of butter from various factories through-
out New Zealand is being carried out by the Dairy Research
Instituie. During the 1943-44 season it was found that a mini-
mum vitamin A content was reached over the months of
December, January and February, and a maximum in July
and Augustd*. The work is being continued® and it may be
confidently expected that in due course there will be published
a full and comprehensive survey.
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AUSTRALIAN AND NEW ZEALAND ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

HOBART MEETING —— JANUARY 12-19, 1949,

In order to ensure a successiul meeting in Hobart of AN.Z.A.AS. and
of Section B—Chemistry—in particular, the secrelaries are anxious te hear
as early as possible of all persons conlemplating being present on that
occasion. Accommodation in Hobuart during January is strictly limited and
an early reservation is necessary on this account.

In Section B—Chemistry—meetings. symposia are being planned on the
following subjects:—Chemical Education, Chemical Kinetics, Modern Techni-
ques in Analytical Chemistry. Minerals UWiilisation, Electrochemistry and
Applications, Drugs, Natural and Synthetic.

Anyone wishing to submit papers to the meeting on these subjects or
on any other chemical topics (including biochemistry and chemical engin-
eering) are osked to communicate with the section secretaries at the earliest
opportunity. Excursions of interest will be included in the programme and
a comprehensive tour of Tcsmcm:u has been planned for the week preceding
the mesting.

Address correspondence to Chemistry Department, University of Tas-
mania, Box 647C, Hobart.—G. C, Isrgel, F. H. C. Kelly, Joint Secretaries.
Section B (Chemistry). :

OFFICIAL ANNOUNCEMENTS

The New Zealand Institute of Chemistry assumes no responsibility for
statements gppearing in this Journal.

The Editor invites submission of manuscripts suitable for publication in
the Journal. The most useful material includes reviews with particular
reference to New Zealand Chemistry and Industry. or modifications of appara-
tus, hints on analytical ond research methods, and reviews of books.

Members are asked to support our adverlisers, whose support mabkes
the Journgl possible. Advertising rates ore available from the Business
Manager. ’

COMPETITION FOR BOOK-PLATE DESIGN

We are advised by the hon. general secretary that the closing date for
this competition. for which a prize of £5 is offered, "has been extended to
September 20th. Application should be made to him for- conditions gov-
erning the award. . ' . .
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CONFERENCE, 1948
AUGUST 25-27th,  DUNEDIN,

-Programme

Arrangemenis are being made to meet visitors from the north on their
arrival at the ratlway siation on the evening of the 24th August and trams-
port them to their hotels, Conference will begin with a welcome to the
visitors ot a function to be held in the Allen Hall of the University at eight
o'clock that evening. The Presidents of the Institutes have invited Hon.
T. H. McCombs, Minister of Education and Minister of Scientific and Indus-
trial Research, to be present and cfficially open the Conference.

All formal sessions of the Conference will be held in the Chemistry
Depariment of the University. The mornings of Wednesday, Thursday and
Friday will be devoted to symposia, delails of which appear below. On
Wednesday afternoon general meetings of the Institutes will be held,
and ai B p.m. the Presidenis, Dr. }. K. Dixon and Mr, W. A. Joiner.
will deliver their addresses, the litles being "Scil Chemistry and the Farmer”
and “Chemistry and the Manufacturer,” respectively.

Thursday cfternoon and evening and Friday afterngon will be available
for informal discussions and for seeing the exhibition of equipment, materials
and books, laboratories and industrial plants. Conference will conclude
with a dinner (subscription 12/6—dress informal), to be held on Friday
evening at the University Club. which should be a highlight of the 1948
meeting. A brief toast list gnd items from some of Dunedin's best artists
should ensure a most enjoyable evening. The wives of members are cordi-
ally inviled to attend.

For those who wish to see something of the scenic attraction of Otago
and Southland after the Conference a three-day tour has been arranged,
leaving Punedin on Saturday, 28th, for Queenstown and returning on Mon-
day, 30th, after wvisiting Invercargill. The cost inclusive of fares, meals
and accommodation will be chowt £6 per head.

Papers For Conference

On Wednesdoy morning two symposia of general interest will be held.
The first from 9-10.30 is under the chairmanship of Dr. R. Gardner and degls
with "History of Chemistry in Otago.” speakers being Mr. W. V. Heazlewood
and Mr. ]. 5. Dennison. At 1l a.m., following the tea break, Associote
Professor H, N. Parfon will initiate from the chair discussion on “The Educa.
tion of the Chemist.” Among the contributors will be Mr. A. D. Munre,
on .the University point of view, and Dr. F. B. Shorland on the research
workers’ needs.

Thursday morning two symposic will be held concurrently, One will
present three popers. between 9 and 10.30 a.m., on recent work on ‘‘Specilic
Chemical Effects on Enzymes,” periormed at the Medical School. . Asscciate
Professor N. L. Edson will be in the chair and will open the session with
"The Use of Selective Inhibitors in the Study of Bacterial Meiabolism.” Mr.
R. A. Wyndhom will discuss “Inhibition of Xanthine Oxidase by Uric Acid“
agnd Dr. W. V. Maciariane, co-author with Professor 1. C. Eccles, will present
“Inhibition of Choline Esterase at the Neuromuscular Junction.” “Distilla-
tion” will occupy the whole morning. According to present plans Messrs.
S. R. Siemon and G. Maskill-Smith will treat general and industrial aspecis
of the subject after an iniroduction by the chairman, .Dr. F, B. Shorland.
Papers on the application of distillation o the study of fals and essential
¢ils will be presented by Messrs. R. P. Hansen and R, D. Batt, followed by
an account of Molecular Distillation by Dr. Shorland.
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Friday morniny the two symposic on “'Physico-chemical Topics” and
"The Constitution of Some New Zealand Plant Producis” are under the chair-
manship of Professor F. G, Soper and Associate Professor L. H. Briggs respec-
tively. Papers and their authors are: “The Use of Radic-active Phosphorus
as a Tracer,” Di5. K. Strzemienski; “Applications of the Hill Electrometer
Circuit,”” Mr. A. R. Caverhill; "Solubility of Gases.,” Associate Professor H.
N. Parten and Mr, J. T. Law; “Crystal Structure,” Professor F. . Llewellyn:
"Substitution Around the Nitrogen Atom.” Professer F. G. Soper, in the former,
and there will be contributions from Auckland University College, Otoge
University ond Dominion Loboratory in the latter.

Enrolment

An enrolment form is enclosed and all are urged to return same by
July 17th. enclosing £1 registration fee. This will ensure the early posting
of, the advance copies of summaries of papers. your Conference badge lor
admission to the sessions, o guide book describing Dunedin and showing
the lecation of the Universilty. and paorticulars of your hotel accommodation,
which will be allotted strictly in order of receipt of registration, Confer-
ence hotels are Wain's, City, Grand, Law Courts, Excelsior and Criterion.

BOOK REVIEWS

“The Systematic Identiiication of Organic Compounds,” R. L. Shriner and
R, C. Fuson, third edition, 1948, pp. 370, New York, John W!!ey and Sons;
London, Chapman and Hall; 4 dollars.

This book was first introduced by the authors in 1935, and is bosed on
the course arranged by them for students at the University of Illinois. Now
in its third edition, it has obviously had a good reception in America and
deserves to be better known in this country. Bocks on qualitative organic
analysis in English oare few. There is Clarke’'s “Handbook of Organic
Analysis”; of Huntress and Mutliken's “Identification of Pure Organic Com-
pounds,” only the first volume is available in the latest edition. Hickin-
bottom’s “Reactions of Organic Compounds” ig not strictly a book on analysis,
but containg an account of the usual identification reactions and tables of
melting and beiling points, derivatives, etc.

The book under review is thoroughly up to date and contains refer-
ences up to 1947. Compared with the previous edition, it has 58 mdre pages
and a new chapter on interpretation of analytical data. As a system of
analysis. the most significant feature is the division of compounds into eight
solubility classes as o key point in their identification. The success of the
book must be the best guide 1o the usefulness of such a criterion, but in
most cases it will hardly foil to yieid information of value, and has been
thoroughly worked out by the authors.  After determination of physical
properties, and qualitative analysis for the elements, these solubility tests
are applied and the student then proceeds to the application of classifica-
tion tests for significant chemical groups, and iinally to the preparation of
derivatives. These last two sections seem to the reviewer to be particularly
well done. In ecch case the theory of the reaction involved is fully dis-
cussed and then practical defails are outlined, followed by references to
recent original literature. Exlensive tables of compounds and their deriva-
tives are given; the compounds are listed in the various classes in order
of their melting or boiling points, and the index gives.this figure, as well
us the puge of the table for easy reference.
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There is a useful but not exhaustive chapter on separclion of mixtures,
where only those methods that “take cognizance -of the chemical character
of the compounds to be separated” are discussed. The book is intended
for the student and hos numerous questions and problems designed to
thoroughly test his understanding. The general text is also punctuated with
questions; the praclising chemist may find this a little irritating; nevertheless,
the book should prove a most useful addition 1o his shelves.

LABORATORY ASSISTANT'S CERTIFICATE

Candidales are reminded that entries for this examination should be
forwarded to the General Secretary, P.O. Box 250, Wellington. not later than
3lst July, Entries accomponied by a late fee of 10/- may be accepted up
until 3lst August.

TEXT BOOKS— .
The following text books contain material suitable for this examinction,

but candidates are advised to follow the syliabus and use supplementary

_text books wherever necessary.

Inorganic Chemistry, Higher Scheol Certificate Chemistry, Holmycrd (Deat
and Sons).

Organic Chemistry, Introduction to Organic Chermstxy, Baker (Dent and Sons).

Elementary Physics, Junior Physics, Allanson (Edward Arnold)
or Schoc! Physics, Pearce (Bell).

Elementary Calculations, Intreductory Mathematics, Lowry and Hayden (Long-
mans Green). .

Logarithms Trigonometry and Siatistics, Whitcombe’s Supplementary Mathe-
matics, Driver.

"Copies of the new delailed Laboratory Asst's. Exam. Syllabus are avail-
able from the general secretary.

PERSONAL NOTES

Mr, M. Fieldes, M.Sc., AN.ZIC., who is ot present technical adviser to
Messrz, Waison Victor, Ltd., Wellington, has been appointed Physical Chemist
to the Scil Research Bureau, D.S..R., and will take up his duties there in
July.

Mr. N. T. Clare, F.N.Z1.C., Chie{ Biochemist, Ruakura Animal Research
Station, is at present in America on the final stage of his tour ahroad.

Mr. H. H. Stokes, until recently of the Auckland Branch, delivered his
Meidola lecture at the rooms of the Chemical Society, Burlington House, Picca-
dilly, on Januory 16th. before the Institute of Chemistry, taking as his
subject “The Role of lon-solvent Interactions in the Theory of Strong Elec-
trolytes.” At the conclusion of the address the Meldola Medal was pre-
sented,

Mr, E. D. Poin, A:N.ZL.C., has resigned from Messrs H. W, Lawrence and
Son, Johnsenville, and is now on the staff of the Wellington Technical College,

Dr. H. N. Parton, our distinguished predecessor, has been appointed Dean
of the Faculty of Science al Canterbury College. Prof, Parton is proceeding
overseas at the end of the year on sabbatical leave.

H. O. Askew, of the Cawthron Institute, Nelson, has been in the
Wellmg'ton Hospxtal -undergoing an operation and now is well on the way lﬂ
recovery.
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NEW JOURNALS

When the esiablished journals are so handicapped in
Britain with paper restrictions, .it is rather surprising to find a
new publication as well got up as the monthly "Research” ~
being starled. Commencing in October last, it aims to cover
the whole field of science. lis editorial board is very heavy
tonnage; under the chairmanship of Sir John Anderson, M.P,,
F.R.S., it includes Sir Charles Darwin, director of the N.P.L,,
Sir Wallace Akers, director of research, 1.C.I., Sir AHred Eger-
ton, Professor of Chemicad Technology, Imperial College, Sir
Alex. Fleming, Sir Edward Salisbury, director of Kew Gardens,
and Professor R. 5. Huiton. The editor is D. R. Rexworthy. It
contains mainly review carticles, but also a short supplement
of original coniributions. The obiect of "Research,” as stated |
by Sir Charles Darwin, is to maintain closer contact between
workers in various fields, and to link together the progress of
scientific thought and ils applications. Time clone will show
how far these objects can be achieved.

We have received a copy of "Acta Chemica Scandina-
vica,” which commenced publication last yvear under the cus:
pices of the chemical societies of Denmark, Finland, Norway
and Sweden. The first issue contains fifteen original papers,
twelve being in English and ithe remainder in German. French
is the only other language to be used. Ii is issued ten times
a vear and a volume of about 1200 pages is planned. The
editor-in-chief is Prof. Karl Myrback, Bickemiska Institutet, Stock-
holm, and the general appearance is a credit to the printing
house of Frenckellin, of Helsinki. The subscription price is 40
Danish crowns (plus postage), which may be sent io Einar
Munksgaard, Nerregade 6, Copenhagen.

ITEMS FROM THE MINUTES OF THE MEETING OF THE COQUNCIL, NEW
ZEALAND INSTITUTE CF CHEMISTRY. held at Wellington on 12th
February, 1948,

Dr. Dixon, President, was in the choir and. extended a welcome to the
new Vice-President, Prof. Packer, of Canterbury.

It was decided that the examinations committee be given permission
to sell copies of the papers for the Lab, Asst's. Exam. at 1/- per copy.’

After receiving the report of the examiners, it was decided that no
award of the Industrial Essay Prize be made for 1947. The Essay Com-
petition will next be held in 1850, when the prize wilt be £25. It was decided
to thank Imperial Chemical Industries (N.Z).- Ltd.. for their offer of a prize
of £25, and in nccepling the offer, Council suggested that the award be made
to the member of the Institute who has contributed most to the development
of chemical science, judged by the research work published or accepted for
publicatiord during the five years immediagtely preceding the date of the
award,
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LETTERS TO THE EDITOR

['We publish in this issue two siaiemenis giving views on
the method of working of the Council and the government of
the Insiitute. In comparison with other bodies, the ordinary
member does noi have a great part in the direction of the Insti-
tuie's aiiairs, apori from Branch Annual Meetings and General
Meetings at the Conferences, both of which can be very valu-
able. Other matters are left to the Branch Committees and the
Council. Few guestions are raised on the doindgs ol either;
we would like to feel that this was due to an overwheiming
confidence in the members of these bodies, but sometimes we
have our doubts. Mr. Griffin's staiement raises the general
issue that Council may go against the wishes of the branches
and the majority of the members, while Mr. Mandeno defends
the ability of the Institute officers to delegate their powers, a
questicn which has been discussed at Council meetings on
several occasions. Both the issues are of some importance to
all our members, and we invitle correspondence—noi neces-
sarily for publication—{rom any or all of them. Whether the
wriiers support the present way of things or call for reform,
the effect can be salutary in moking the Institute, acting
through its Council, an even more cctive body than it is at
present ]

Dominion Laboratory,
Wellington, 7/5/48.

Sir—In discussing the case for the Presideni, Vice-
President emd Hon. General Secretary being permiited tc ap-
point proxies. o represent them at Council meetings, these per-
sons are for convenience referred to as the officers of the

. Council.

When it is suggestéd that the officers of the Council should
not be permitied to appoint proxies, it seems that only one more
step is required to deny them the right to a vote, even when
they are present in person at Council meelings. This laiter
siiuaiion would be absurd and is probably without precedent
in any democratically governed body.

It does, however, raise the guestion of voting strengths of
branches on Council. This is o separate issue, bui related to
the present discussion, and the only point that can be made
here is thal there may be some point in branch representation
on Council being proportional to branch membership. If
officers of Council are to be denied a vote, this lctier question
must be seriously considered.
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As tar as the proxy question is concerned the following
are the main poeints that have to be considered;—

* (1) The officers are elected by the whole Institute. Fach
branch forwards its nominalions for the three positions to the
Hon. General Secretary before the Annual Meeiing of the Coun-
cil. At that meeting cnly the delegates from the branches vote.
In this way the officers are slected to represent the views of
the Institute as a whole. Delegates represent only the views
of their own brarnches.

(2) Delegates, if unable io aitend Council meetings, are
able to appoint proxies. It must be noted that a proxy is not
appointed by a branch, or even by a branch commitiee; he
is appointed by the branch delegale personally, eand receives
his instructions, generally in wriling, from that delegate.

(3} If delegates only are to be permiited to appeint proxies,
it surely means that the officers of the Council, who are senior
and experienced 'men, both professionally and in the manage-
ment of the Institute's affairs, are given o status on the Coun-
cil lower than that of branch detegates. - li denies an officer a
vote should he be unable to atiend a meseling, and is quite
inconsistent with the spirit of the rules.

(4) It will be argued that under the present arrangement
a motion supperted by three branches can be lost if the fourth
_branch is supported by the three officers. It must be remem-
bered that, theoretically, the officers are not expressing per-
sonal views, but are expressing what they consider 1o be the
probable view of the majority of the members of the Institute.
However, should the number of brenches increass to say six,
and this is by no means impossible, the above situation would
rarely arise. When it is suggesied that the officers ccm out-vole
the majority of the bremches as indicated above, it is assumed -
that the three officers will always voté the same way. This is
by no means & valid assumption.

(5) If the officers of the Council dre not permitted to appoint
proxies, the Council is weakened at any meeting by the
absence of an officer. The President, by the rules, has his
proxy in the Vice-President. The Vice-President and the Hon.
General Secretary should also be able to appoint proxies.

{6) The officers of the Council are men whom the mem-
bership respects and in whom they have confidence. Other-
wise they would not be elected to their positions. Surely they
can be trusted do carry out the- affairs of the Institule in a
proper manner. . —J. L: MANDENOQ.
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29 Ridings Road, Remuera, S.E.2.
10th May, 1948.

Sir,—At the Council Meeting held on 21st May, 1947, an
historic division took place and o mection supported by the
majority of the branches—Auckland, Dunedin and Canterbury
—wauas lost because Wellington, the President, the Vice-Presi-
dent and the Hon. General Secretary voted against it

The Auckland branch, as ihe descendant of the Aucklemd
Chemical Society, which took the initigtive in forming the
Institute, was very alarmed that the principles on which the
Instilute was founded should be so casually violated, and at
its Annual Meeting on 28th October, 1947, passed the iol-
lowing resolution: "That the delegaie bring the matter before
the next meeting. of Council with a view to ensuring either {a)}
that the wishes of the mdijority of the bromches or (b} the
wishes of the majority of the members should be carried cut.”

It was felt that the Council was the proper body to decide
how the right of the branches to conirol the Institute should be
restored.

The principles involved have been clearly placed belore
the Council by the Auckland delegate at two meetings cnd the
Council has not only relused lo act but has, -from the record
in the minutes, shown great confusion of thought, if not deli-
berate evasion of the issue.

The resolution of the Council limiting the presidency to one
year in order to honour more chemists, with the adoption of
a courtesy rotation whereby each branch in tumn is asked to
nominaie the vice-president; has made the President a figure-
head who connot possibly know the wishes of members as do
delegates, who have to account to monthly meetings of mem-
bers.

The Presideni has thus no knowledge as well as no con-
stitutional right to vote against the majority of the branches
cmd since he cannot dismiss his delegates, his only remedy in
matters on which he holds sirong opinions against his dele-
gates is to tender his resignation.

The officers of the Institute are unable or unwilling to face
this position and I fear that unless members of the Institute .
combine to lake strong action to force the issue we will see
the Institute revert io a number of lecal societies.

—X. M. GRIFFIN.
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Dominion Laboratory,
Wellington, C.1. 3/5/48.

Dear Sir—On page 23 of the last issue of the journal
{(Vol. XII., No. 1) appears an account of the coreer of Mr.
George Gilbert, who was recently elected an honorary life
member of the Oiago Branch. It is stated that this is believed
to be the first occasion on which any of the branches has
elected an honorary life member.

Mr. Andrew Ilzatt had been an Asscciate of the Institute
for some years, but after his retirement in 1940, his resignation
from the Instituie was tendered to a bremch committee meet-
ing held on 18/6/41. At a commiilee meeling held on 3/9/41,
Mr. Izait was “'elected an honorary member of the ‘Wallington
Branch with the same rights and privileges as a local member.”
This meams, in faet, that Mr. Izatt is an honorary life member
of the Wellington Branch, the slight difference in terms used
being of no significance.

Mr. G. A. Lawrence has kindly given me the following
information about Mr. Izalt's career: "Mr. Andrew lzatt com-
menced his career in the laboratory of Messrs, Tatlock and
Thompson, of Glasgow, Scotland, where subsequently he was
taken on to the staff as an assistant chemist.. During his student-
ship Mr. lzatt took chemistry ot Glasgow Technical College,
where the laie Professor Henderson was at that time head of
the chemistry department. On severing his connection with
Messrs. Tatlock and Thompson, Mr. [zalt was appointed chief
chemist io the Shorls Iron Company, where hse remained for
about twenty vears, In 1923 he came ioc New Zealand and
net long cfter his crrival linked up with H.'W. Lawrence cnd
Son, where he remained until his retirement in 1940." Mr.
Izati's present address is Woodlemd Road, Johnsonville, —

I. L. MANDENQO, Hon. Secretary, Wellington Bramch.

New Associate: Reginald Alexander Durham, M.Sc., Chelmsi to Messrs.
Stevenson and Howell (N.Z.). le Wel!mq!on

Errota: In the March issue, p. 25, “Warren 1. Badger” should read
“Walter L. Badger.”



Ancestors of
an Industry

The Biblical exhortation
0 “praise famous men and
our fathers that begat us”
is one which Britain may
well take to heavt, espect-
ally in the field of the
Sclences.  She has  ever

been too ready to acqui-

esce in the claims of other
vations to lead the uv(nhf in scientific resource and inuention, when
history veveals thet Britons stand second 1o none among the world’s
seientific pathfinders and pianeers. I is with the object of dewinisiral-
ing that Britain has always been in the van of scientific progress that
this series of announcements, undev the title " Ancestors of an Indus-
try”, has been prepared. "It will tell the story from Rabert of Chester,
the English monk whe in 1144 opened the door of Eastern chemical
knowledge to MWestern Evrape, uf through the centuries to Sir Wil
Lam Bragg and Lovd Rutherford. whose resenvches
in the present century led {o the liberation of atomic
energy. These announcements will, it is hoped, serve P

. lo give the preople of the British Empire a new sense §§\
§

i
%,
,j
A

§
af the richness of their heritage, and nations over- N % 3

; " N
seas some tdea of Uf(" debt the world owes Lo British m‘%ﬁ@\%
seientists and chewmsis. &

- No. 1 in the “ Ancestors of an Indusiry” series inserted by

IMPERIAL CHEMICAL . INDUSTRIES (N.Z.) LTD.




Vi

ORGANIC
AND INORGANIC
FINE CHEMICALS

* AnaLaR
REAGENTS

_Q eci 5
/Q y ADSORPTION,

OXIDATION-
REDUCTION AND
. .hn. pH INDICATORS

LABORATORY CHEMICALS |, ..
AND REAGENTS STAINS AND

Their exceptional reliability and high STAINING
standard of quality are recognised -SOLUTIONS
throughout the world.

MICRO-
ANALYTICAL
REAGENTS

REAGENTS FOR
CLINICAL ANALYSIS

FINE CHEMICALS
FORINDUSTRY

THE BRITISH DRUG HOUSES LTD.

POOLE B.D.H. LABORATORY CHEMICAL GROUP - 'ENGLAND
I Representative in New Zealand : Mr. E. A, PIPER, P.0. Box 837, WELLINGTON
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- MAINTENANCE
and REPAIR of

SCIENTIFIG INSTRUMENTS

The Technical Equipment Compeny has been formed by o group of ex-servicemen
who have had considerable experience in the handling of delicate scientific instruments
of oll types. They now offer o speciolised and highly efficient service for the
mgintenance and repcir of oll mechanical ond optical equipment in general use by
Scientific Workers.

The “TECQ' Microscope Maointenance Service has olreody proved its effectiveness
in bringing into full service the heavily werked instruments of Hospital and Research
Laberatories, Universities and other institutions. For a nominal fee, our tech-
nicians will thoroughly overhaul such Microscopes, and at short notice are able
to proceed to any part-of the country to corry out this work actuolly on the
premises where such o service is desired. .

The magnificent Zeiss Research Microscope illustrated is cne of the Instruments on
which we have been privileged to carry out o complete mechanical and opticel repair
service.
A cordigl invitation is extended to all Scientific Workers, Bacterio-
logists, and Medicol Practitioners, fo contact us for further details
of the specialised types of ‘work we can undertake. Cur workshop
facilities are unequalled, and we can guarontee prompt and thoroughly
dependable attention to ali ‘enquiries.

TECHNICAL EQUIPMENT CO.

79-81 MANNERS STREET,
WELLINGTON, C.1.
P.O. Box 323, Te Aro, Telaphone 41-873.

* Bronch Office at -Aucklond. _.P.O. Box 666. Sales and service throughout.
i New Zealand.
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METALEX

METALLIC NAPHTHENATES
AND STEARATES

~ First in New Zealand in the
Production of NMaphthenates

We invite enquiries for

VARNISH & PAINT DRIERS

COBALT : LEAD : MANGANESE : ZINC

Oil Thickeners Timber & Textile
Waterproofing Preservation
Al, Ca, Mg. Cu. Zn.

MORCOM GREEN
AND EDWARDS

LI MI TED

14-16 VICTORIA STREET, ONEHUNGA
AUCKLAND, S.E.5

Telephone P.O. Box 3

54-654 : Onehunga -




IX

‘“Service To Science”

Townson & Mercer, Australia, Limited,
London, Sydney, Melbourne ond Bris-
bane, take pleasure in advising all Scien-
tists 1imt they have opened a Warehouse
in Christchurch under the name of
Townson & Mercer (N.Z.), Limited, address
P.QO. Box 1254, specidalising in Chemical,
Physical, Bacteriological, Pathological,
Metallurgical, School and all General
Laboratary Requirements. They offer a

quick, efficient and courteous service.

All inquiries qﬁickly attended to.

Townson & Mercer

(N.Z.) LTD.

124 LICHFIELD STREET, CHRISTCHURCH

P.O. BOX 1254.




We are now in a positian to give prompt delivery
of many specialised items of Laboratory equipment.
Some typical items are listed below:

COLORIMETERS

Inexpensive Test Tube Photoefectnc
Colorimeter.

Hilger Absorptiometer.

Lumetron Photoelectric Colorlmeter

LABORATORY LAMPS

Burton Table Model Microscope Lamps.

pH METERS

Industrial, Laboratory, and Line-operated

Spare Beckman parts.

DEMINERALISERS

Barnstead Bantaom Demineralisers.

STILLS

All glass Strip Action still for obtaining
pure distitled water from steam
line,

PYROMETERS

[mmersion, Radiation and Optical.

TEMPERATURE CONTROLLED

LABORATORY EQUIPMENT

Including Steam Sterilisers, Electric Hot
Air  Drying Ovens, Incubators,
Steam, Gos, and Electric Auto-
claves,, Hot Plates, Constant Temp-
erature Water Baths,

THERMOMETERS

Mercury in Glass, 12" stem, all ranges.

Centigrade and Fahrenheit,

VITREOSIL WARE

SUNVIC ELECTRIC CONTROLS

BARRIER LAYER PHOTOCELLS

Your enquiries will be welcomed. There is no
obligation.

WarsonVicToRr

LIIMI']!‘]ED

7 fimcomsomsaTaD N miw pautn

KELVIN CHAMBERS, - 16 - THE: TERRACE, WELLINGTON.

with Branches at Aucl:lcmd, CHristchurch, Dunedin
and throughout Australia.
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8C Years Cn ...

[ _
Eighty years ago, the Qil and Colour

Business of Messrs. R. & E. Tingey &
Compaﬁy Limited was founded in
"Wanganui. The policy of the firm has
always been based on Customer Service.
The T.'echnicqlr Service’ Department at
Head Office, Wellington, has been org-
anized to further this bond between
seller and consumer in the New Zealand

Paint Trade.

R. & . TINGEY « COMPANY

LIMITED

OIL, COLOUR, GLASS, PLASTICS AND WALL-
PAPER. ~ DISTRIBUTORS OF “EXCELSIOR"
PAINTS AND VARNISHES.

Houses ot:~—Aucklond, Wellingten, _Christch'urch, Dunedin,
Mew Plymouth, Wangdnui, Palmerston Morth,
" Greymouth and Lower Hutt.
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For...
Scientific
| .Ap_paratus
~and -
Fine
Chemicals

P

GEO. W. WILTON &
CO. LTD.

Box 1880, ) Box 367.

63 Shortland Street, 156 Willis Street,
Auckland. Wellington.
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