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LETTERS TO THE EDITORS 
The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonynwus communications. 

Effect of Shredding and Grating on the 
Vitamin C Content of Raw Vegetables 
IT is now known that a rapid loss of vitamin C 

takes place when the cells of vegetables are mechanic
ally broken. During the analysis of vegetables for 
vitamin C, for example, it is important that all 
grinding or other subdivision of tissues should be 
carried out in the presence of metaphosphoric acid 
so that vitamin C-oxidase shall be inhibited before 
it has any opportunity of coming into action. 

The loss of vitamin C which occurs in cooking has 
led to widespread recommendations that shredded 
or grated raw vegetables be eaten in the form of 
salads. Since the preparation thus of raw vegetables 
mu8t lead to the disruption of a proportion of the 
plant cells, it was thought of interest to carry out 
the following experiments to investigate the extent 
of any destruction of vitamin C. 
l. Savoy Cabbage. 

Savoy cabbage from which the coarse outer leaves 
had been removed was cut into quarters and the 
four parts treated in one of the following ways: 

(a) Grated with a household grater as commonly 
used for cheese or bread crumbs. The leaf was con
siderably bruised and some discoloration occurred. 

(b) Shredded with a household shredder as used 
for suet. Some bruising was observed but not as 
much as in (a). 

(c) Shredded with a sharp knife. No bruising or 
discoloration occurred. 

Vitamin C determinations were carried out by the 
usual method of titration with 2.6 dichlorophenol 
indophenol on the lots of cabbage 5, 10, 20, 
30 minutes and 1, 2 and 3 hours standing in the 
laboratory. Replicates of the uncut quarter were 
analysed to determine the original vitamin C value. 

STABILITY OF VITAMIN C IN GRATED AND SHREDDED 
RAW SAVOY CABBAGE. 

(Vitamin 0 mgm. rer 100 gm.) 

Tinw a b c 

0 min. 50 50 50 
5 , 34 48 48 

10 "0 34 44 48 
20 

" 
31 44 50 

30 " 34 46 48 
1 hour 34 44 50 
2 

" 
:!4 46 52 

3 , 31 44 48 

The results shown in the table above are in harmony 
with theoretical considerations. In a, an appreciable 
proportion of cells was destroyed and rapid loss of 
34 per cent of the, vitamin C occurred within five 
minutes. After this period there was no further loss. 
Less severe treatment b caused a similar loss of 
10 per cent of the vitamin C. Process c, shredding 
with a knife, produced no significant destruction of 
vitamin. 
2. Swedes 

The previous experiment on savoy cabbage was 
repeated with swede. The same methods of shredding 
and grating were used. 

Although similar in principle to the results for 
cabbage, the figures for swedes showed two differences. 
When grated, swedes lost a higher proportion of vita
min C than cabbage. The loss after three hours was 

STABILITY OF VITAMIN C IN GRATED AND SHREDDED 
RAW SWEDE. 

(Vitamin 0 mgm. per 100 gm.) 

I Time a b c 

0 min. 36 36 36 
5 

" 
31 38 -

10 
" 

28 32 32 
20 

" 
25 28 34 

30 22 29 31 
1 20 27 32 
2 

" 
11 29 32 

3 
" 

9 22 34 

75 per cent compared with 34 per cent. After coarse 
shredding the losses were 39 per cent compared with 
10 per cent. The more striking difference between 
cabbage and swede, however, was that while loss of 
vitamin C in the former was almost instantaneous, 
in the latter slow, continuous destruction occurred. 
With swede, as with cabbage, however, shredding or 
dicing with a sharp knife did not damage sufficient 
cells materially to affect the vitamin C content of 
the foodstuff. 
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Natural Breeding Sites of Drosophila 
obscura 

MosT of the studies on the genetic structure of 
wild populations of Drosophila have been on animals 
trapped by means of a yeasted banana-agar or similar 
fruit traps 1 • 2 • 3 • The flies may thus have been drawn 
from a large number of small discrete breeding units, 
and hence general inferences are difficult. I have 
found a very marked deficiency in the number qf 
males trapped in D. subobscura Collin and to a lesser 
extent in D. obscura, although the sex-ratio in cul
tures approximates unity, thus demonstrating the 
inadequacy of collections by means of baited traps. 

For many years I had attempted to secure natural 
populations breeding in situ but with no success until 
the summer of 1939. In that year Mr. Klaus Rothfels, 
at my suggestion, examined trees for exudates and 
found large colonies of Drosophila feeding on the yeast 
growths of elm tree exudates. The two most common 
species were D. subobscura Collin and D. obscura. 
This discovery was remarkable for the additional fact 
that a high percentage of the D. obscura on the site 
were mutants of several forms, in very marked con
trast both to the proportion of mutants of the same 
species trapped at some distance and to the propor
tion of mutants in D. subobscura on the site. We 
concluded that the site was a natural breeding site 
for D. obscura but that the other species merely fed 
there. 

Mr. Rothfels and I were to have continued. the 
work in the summer of 1940 but this was impossible 
due to his sudden departure. In the late summer of 
1941 Mr. Forbes W. Robertson took the matter up 
again. He examined a large number of trees, 'beech, 
sycamore and elm with a few oak and ash, and found 
yeast patches only on six elms. These were all un
healthy trees from among a group of about two 
hundred elms within a radius of half a mile in a moist 
river valley. Three of the trees were definitely 
moribund. The Drosophila species feeding on the 
yeasts were D. obscura, a few D. subobscura and 
occasional D. funebris. 

The exudate and bark from one tree were removed 
to the laboratory for examination. Among a vaxied 
fauna we found a number of Drosophila eggs and 
larv::e on the inner side of the bark. These were 
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