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described the changes in the cellular components of 
rat livers damaged by administration of carbon 
tetrachloride, or of carcinogens, particularly thio
acetamide. The reduced oxidative activity of livers 
of animals treated with carbon tetrachloride was 
ascribed to mitochondrial damage. It was shown 
that the loss of pyridine nucleotides, which accom
panies ageing of normal isolated mitochondria, was 
increased at an early stage in animals to which carbon 
tetrachloride had been administered ; and it was 
suggested that the early mitochondrial injury visible 
in otherwise normal livers of rats poisoned by carbon 
tetrachloride could be attributed to a localization of 
the carbon tetrachloride leading to changes of mito
chondrial 'permeability'. In animals with chronic 
thioacetamide poisoning at the pre-cancerous stage, 
the ageing of the mitochondria could be reversed by 
pyridine nucleotides or by versene, although there 
appeared to be no change in 'permeability' to the 
nucleotides and no uncoupling of oxidative phos
phorylation. There was, however, a reduction in 
phosphatidic acid synthesis. The nuclei and nucleoli 
of these livers were enlarged and showed an increased 
ratio of ribonucleic acid to prntein ; and incor
poration of glycine was more rapid than in the 
controls. Acute thioacetamide poisoning caused a 
reduced rate of oxidation of fatty and keto acids by 
the mitochondria. This effect could be reversed by 
versene, and was thought to be due to ionic imbalance 
in the tissue, leading to accumulation of calcium 
ions. 

During the discussion, Dr. Judah described some 
work on mitochondrial fractionation in which it had 
been possible to destroy the adenosine triphosphate
inorganic phosphate exchange reaction without un
coupling oxidation from phosphorylation. This was 
contested by Prof. Ernster, on the ground that the 
presence of substrate during oxidation might have 
reactivated the system catalysing exchange. Further 
lively discussion did not resolve this important point. 
Otherwise, the discussion of the papers was concerned 
with issues of interpretation and with points of 
detail. 

The formal papers and the discussion of the sym
posium are to be published as a book. 

PETER MITCHELL 

LINEN INDUSTRY RESEARCH 
ASSOCIATION 
REPORT FOR 1956 

T HE report of the Council of the Linen Industry 
Research Association for 1956* records con

tinued co-operation with the Irish Linen Guild but a 
slight fall in membership, from 276 to 269. Dr. A. J. 
Turner retired at the end of March after sixteen years 
as director and was succeeded by Mr. D. A. Derrett
Smith. 

Basic research was carried out during 1956 on the 
behaviour of fibres during drafting and carding, and 
on the blending of flax with 'Terylene', nylon and 
'Fibro'. Investigations have been made to determine 
the finest count of yarn which can be wet-spun using 
various proportions of flax and man-made fibres. 
'\Vork continued on the new servo-drafting control 
system for reducing yarn irregularities and a study 

• Linen Indll8try Research Association. Report of the Council, 
1956. Pp. 20. (Lam beg: Linen Industry Research Association, 1967.) 

of nap formation in flax slivers indicated that nap in 
yarns can be reduced appreciably by changes in 
processing methods. Special warping creels have 
been developed for hnen yarns and a survey has been 
made of the cones and cheeses now in use. Two new 
forms of shuttle guard have been developed to 
decrease the risk of injury from flying shuttles. 
Work on lubricating materials has provided an 
explanation of difficulties experienced with certain 
oils and much progress has been made in sizing spun 
yarns from man-made fibres. The penetration 
problems which arise in dyeing and finishing linen 
have been examined in the light of experience gained 
with linen fabrics that have been rendered non
swelling, and increased efficiency in applying flame
proofing emulsions has been thus obtained. Methods 
for applying thermo-setting resins to linen fabrics 
to confer crease-resistance have been modified and an 
instrument has been developed for testing the water
proofness of wax- and chemical dry-proofed canvases. 

At the thirty-seventh annual general meeting of 
the Association on January 4, the chairman, Mr. 
H. B. McCance, expressed concern about the possible 
adverse effect of the Restrictive Trade Practices Act 
on co-operative research. Mr. D. A. Derrett-Smith, 
referring to flax production, said that the Dutch white
blossom Wiera variety is promising to meet growing 
conditions in Northern Ireland without detriment to 
yield or quality. Because it is becoming difficult to 
find labour for dam-retting or tank-retting, work is 
proceeding on the direct comparison of the green flax 
process with Irish dam-retted flax for wet-spinning. 
Besides such fundamental research, last year 662 
research problems proposed by members were dealt 
with at Lanbeg, as well as 2,520 routine tests, and it 
had been necessary to ask members to limit requests 
for such tests so far as possible. Mr. Derrett-8mith 
said that several promising young graduates had 
been recruited to the staff, and under the re-intro
duced scholarship scheme seven students were 
receiving practical training during the day and 
attending courses of evening study at the Belfast 
College of Technology leading to the B.Sc. degree in 
chemical technology. 

THE COPRA INDUSTRY OF 
ZANZIBAR 

COPRA is the dried 'meat' of the coconut and 
contains about 67 per cent of an excellent 

edible oil which is also used for making soap. Copra. 
cake or meal is extensively used for animal feed or 
as fertilizer. The total annual world production of 
copra is about 1,780,000 metric tons (1951), and of 
this about 3,500 tons and 12,000 tons are produced 
annually by the islands of Pemba and Zanzibar, 
respectively. The problems associated with pro
duction have been described by D. W. Hall (Col. 
Plant and Anim. Prod., 5, No. 4). 

The islands of Zanzibar and Pemba are heavily 
wooded with coconut trees, and each tree produces 
20-60 fruits a year. The average annual yield on 
Government plantations .is 40 fruits per year. 

Labour gangs climb the trees and cut down the 
fruits, and other gangs collect the fallen fruits into 
piles. The fruits are then transported to the main 
collecting centres, at each of which there is a kiln, or 
to individual kilns. The coconuts are left in heaps on 
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the ground for about one month, when the colour 
changes from green to brown, and the fibrous husk 
dries off. During this period the raw copra matures 
and improves in texture. A steel spike is driven into 
the ground and the husk of the coconut is removed 
by pushing the coconut on to the spike and levering 
off a piece of husk. The complete husk of a coconut 
is removed in this way in four to five pieces joined at 
one end, leaving the 'nut' intact. 

The 'nut' is now taken and split into equal pieces 
and these are then placed, open end downwards, in 
a kiln to dry. On drying, the shell and the inner core 
or 'meat' tend to part company owing to the drying 
and shrinking of the 'meat'. The shell is removed 
with a curved knife. The partially fired copra is then 
put back on the kiln and dried for a second time. 
The complete drying process takes about four to five 
days. ]'air-quality copra can be produced by open
air drying for at least five days in sunny weather. 

In Zanzibar, copra is brought into the markets, 
where it is graded. Only high quality is considered 
fit for export, while the low grade is bought by the 
local millers. 

Copra below the standard required for export 
quality is bought by the oil millers and· pressed to 
give an oil and cake. At the oil mills the copra is 
stored in bulk. It is then carried to a crusher, after 
which it is passed through a steam-jacketed expeller. 
The minute pieces of copra are squeezed by a spiral 
worm which separates the oil from the cake. The oil 
is stored in a large tank pending filtration by filter
presses. Some is saponified for blue mottled soap. 
The pressed cake is bagged and stored on the premises 
to await shipment to the United Kingdom. 

One of the major problems in the copra industry 
in Zanzibar is that there is a continuous change of 
ownership among the producers. The potential pro
ducers are mainly Omani Arabs who spend a few 
years trading in the Protectorate and then return to 
Arabia. They arrive from Arabia, and many of them 
obtain loans from brokers to buy or build kilns. By 
the time these Arabs have become skilled, they move 
on, and others, new to the trade, take their place. A 
second problem arises from the fact that some coco-

nut growers lease their plantations for cropping. 
This encourages lessees to pick immature nuts in an 
effort to collect as many as possible. 

Another serious fault is that some copra makers 
kiln-dry for a short period of only about two days in 
an effort to produce saleable copra with as heavy a 
weight as possible. 

Copra can be stored in bulk or in bags. During 
storage, bacteria, moulds and insects cause deteriora
tion of the copra with a resultant reduction in its oil 
content, an increase in the acidity and deterioration 
in colour of the oil, and a loss in weight of the copra. 

The insect species infesting copra and copra cake 
are the beetles Necrobia rufipes Degeer, Ahasveras 
advena Waltl, Oryzaephilus mercator Fauvel, Mycetaea 
hirta Marsham, and Lasioderma serricorne Fabricius. 

Necrobia rujipes, the 'copra bug', occurs in very 
heavy infestations at the markets and at the oil 
mill stores, but very few beetles are seen on the 
copra 'farms' throughout the island. It would appear 
that the copra first becomes infested with N ecrobia 
on the 'farms' after it is dried and while lying in 
heaps waiting to be transported to the markets. 

The presence of insect infestation on copra and 
copra cake at the markets and oil mills in Zanzibar 
is a serious problem from many points of view. It 
is undesirable to store infested copra and copra cake 
near shops or food markets, in the customs area 
through which imported food is passing and in the 
holds of ships containing produce for human con
sumption. This problem of cross-infestation from the 
copra to other produce which may have a high 
economic value is a serious one because Zanzibar 
port is used by the shipping lines operating between 
the United Kingdom and the Far East and elsewhere. 

Much of the problem can be overcome by ensuring 
that the copra accepted at the market has a moisture 
content lower than 6 per cent. This is especially true 
if the copra is neither bagged nor stored hot nor in 
such a way that free movement of air is minimized. 
Local conditions vary tremendously, however, and it 
is frequently necessary to instigate insect chemical 
control measures to confine and minimize the 
infestation. 
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IN view of the profound biological effects often 
obtained when fluorine is substituted for hydrogen 

in several classes of compounds1 and because of the 
effectiveness, albeit limited, of various nucleic acid 
analogues in the treatment of human and animal 
cancer•, it was felt that a fluorine-substituted purine 
or pyrimidine might display tumour-inhibitory 
activity. Attention was focused on the pyrimidines 
because of suggestions that uracil may be utilized 
preferentially for nucleic acid biosynthcsis in tumours•, 

and from the demonstration by Welch and his 
colleagues• of tumour-inhibitory activity of 6-
azauracil. Accordb:1gly, we have synthesized a 
number of hitherto mi.known 5-fluoropyrimi
dines and their 2-thio derivatives5• 5-Fluoro
uracil (I Ro 2-9757) and 5-fluoro-orotic acid 
(II Ro 2-9945) exert considerable anti-tumour 
activity against transplanted tumours in rats 
and mice, whereas 5-fluorocytosine (III Ro 2-9915) 
and various 2-thio derivatives have been inactive. 
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