




EFFECT OF FLOL 
BRb, 

By S. G. IMPE" 

Dogs given bread-crumbs rna 
veloped hysteria. No hysteria, 0 ". 

longed inclusio~ in the diet of b.l 
, improved ' by prolonged aeration 01 

bromat e or ascorbic acid. 

Introduction 

"trENT ON THE SUITABILITY OF 
.... FOR DOGS 

'E and I. M. SHARMAN 

. heavily treated with agene prompt ly de· 
detectable ill effect s , resulted from the pro­

"nbs made from untreated flour. from flour 
Javy treatment with chlorine dioxide, potassium 

In I946 Mellanbyl found that the treatment of flour with the ' improver' agene, NCl3, 

renders it highly toxic to dogs, producing the nervous disorders known as ' hysteria' or ' running 
fits' . Information was required, therefore, on the possible toxic effects of other methods of 
improvement. As Moran and his colleagues' have identified the toxic substance as methionine 
sulphoximine, which requires the nitrogen atom of agene for its formation, it seemed unlikely 
that this poison could be produced by other methods of improvement where the active agents 
contained no nitrogen. Confirmation of this theoretical conclusion by practical tests, which 
might reveal the presence of different toxic products produced by other treatments, nevertheless 
seemed desirable. 

Experimental 

Supplies of bread-crumb 

The work was started in I953, and the flour studied was of the 80% extraction rate then 
extant. The improving agents, or treatments, selected for investigation were: 

Agene 
Aeration 
Potassium broma t e 

600 p ,p.m, 
Duration 70 min. 
200 p .p.m. 

Chlorine d ioxide 
Ascorbic acid 

300 p .p.m. 
200 p.p.m. 

All these treatments were at 10 times the normal levels in commercial practice at the time of 
the investigation. 

The flour was kindly supplied by the Cereals Research Station, St. Albans. In view of 
the duration of, the experiments several batches were necessary, but the quality was kept as 
uniform as possible. Treatment of the flour with the gaseous improvers, agene and chlorine 
dioxide, was carried out weekly at St. Albans. The flour was then sent to the Baking Industries 
Research Station, Chorley wood, for baking. Untreated flour 2 -10 weeks old was also sent, 
and was baked either without further treatment, with the addition of the solid improving agents, 
or after the aeration procedure. 

, The baked bread was sliced, dried under gentle heat, and ground into fine crumbs. The 
reason for this comminution was to allow for the mixture of the bread with other dietary com­
ponents (see below) . 

Feeding trials 

Weekly supplies of bread-crumbs were sent to the Canine Research Station (C.R.S.) at 
Kennett . The crumbs were mixed into a diet, modelled on that of Mellanby, which had the 
following composition: 

Bread-crumbs 
Skimmed milk powder 
Whale meat 

90 0 g. 
60 g . 
45 g, 

Yeast (not dried) 45 g. 
Arachls soil 30 g. 
Supplements of vitamins A and D (as 

Radiostoleum, Bc D.H.) and NaCl 

The above quantities sufficed for a dog of 23 kg. body weight, and were adjusted according to 
the size of the animal. Enough water was stirred in to give an appropriate consistency. Dogs 
used as controls received the usual diet of the Canine Research Station, namely, whale meat, 
which made up about 40% of the ration, and meal. The composition of the meal varied from 
time to time, but it consisted mainly of ground cereals with smaller amounts of bran and of 
lucerne meal or bean meal. 
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prolonged aeration, potassium bromate 200 p. 
hysteria or adversely affect general health of f 
of 12-20 months. 
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CITRUS ESSENTIAL OILS. II.*- Composition of 
Distilled Oil of Limes 

By C. A. SLATER 

The composition of West Indian distilled oil of limes has been investigated and com­
pared with that of Mexican distilled oil. Seven substances not previously reported as being 
present in lime oil have been isolated together with several unidentified compounds. 

Introduction 
A preliminary examination' of distilled oil of limes from Dominica (West Indies) has shown 

this to be very complex, containing at least 40 volatile components of which 13 have been tenta­
tively identified. In the present work a quantity of oil has been fractionated in vacuo and the 
major components of the oil trapped out from a preparative gas chromatography column. The 
materials thus obtained were examined by infra-red spectroscopy. In this way a number of 
components reported by Guenther & Langenau 2 as present in Mexican distilled oil of limes 
have been shown to be present in Dominican distilled oil. In addition seven other compounds 
have been identified and three unidentified hydrocarbons, three unidentified alcohols and an 
unidentified oxide have been separated . 

• Part I: J. Sci . Fd Agric., 1961, 12, 257 
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LEWIS-INORGANIC NITROGEN IN SOIL 

DETERMINATION OF INORGANIC NITROGEN IN SOIL 

By D. G. LEWIS 

Investigations were conducted to find the most suitable conditions for extraction and 
subsequent determination of nitrate in soils by the xyleno! method. Errors were caused by 
two main factors : 

{t} When using n:tethods of nitrate analysis based on the formation of highly coloured 
nitro~compounds. low recoveries of nitrate were obtained if even small amounts of soil 
organic matter were present at the time of nitration. The nature and extent of this loss 
were investigated and a satisfactory method devised for eliminating this interference. 

(2) With aqueous 50i'l suspensions, biological loss of nitrate occurred after a few hours 
and progressed rapidly unless sterile or bacteriostatic conditions were maintained. 

Extraction of soil with O'02N-copper sulphate solution, precipitation of copper from 
the decanted supernatant as hydroxide and subsequent filtration gave solutions on which 
nitrate could be determined, and these int'erferences were obviated. Use of a solution con­
taining sodium sulphate (N) and copper sulphate (O·02N) as extractant permits determination 
of both ammonium and nitrate in the same extract. 

Introduction 

735 

The inorganic nitrogen ions formed during nitrification in soil (NH. +, NO, - and NO.- ) 
can be readily determined once they have been brought into solution, but it is necessary to 
ensure that the ions are brought quantitatively into the extracting liquid and that subsequent 
changes in concentration with time are prevented. Further, substances which interfere with 
the analytical techniques must be avoided or removed before the analyses are attempted. 

The form of inorganic nitrogen most commonly determined in soils is NO.- as this is the 
final product of biological decomposition of organic nitrogen compounds through the accepted 
inorganic stages of NH. + and NO,- . 

The nitrate ion is not held by the soil colloids but is readily and completely extractable 
when the soil, is shaken with water or aqueous solutions. The rapidity of extraction was 
indicated by Kelly & Brown 1 who extracted identical amounts of nitrate after 5 min. or 8 h. 
shaking. Riehm' showed that extraction for 5 min. was as efficient as 45 min., while Harper' 
and Noyes' claimed good recoveries from soil by extracting for 10 min. 

With the xylenol method of analysis for nitrate, there was lack of reproducibility of duplicate 
analyses carried out on the same day or different days. This led to an investigation into the 
proper conditions for extracting nitrate from soils. Results obtained showed that there were 
two main factors leading to erroneous values of nitrate unless proper control was exercised '; 
viz., (I) very small amounts of soil organic matter, if present at the time of nitration, gave 
rise to low values; (2) in aqueous soil suspensions which were set aside for more than a few 
hours, biological loss of nitrate occurred and progressed rapidly on further keeping unless 
bacteriostatic conditions were maintained. 

Experimental 

Recommended procedure for preparation of the soil extracts 

(a) When nitrate only is required.-Shake the desired amount of soil, usually 50 or 100 g., 
with a measured volume of copper sulphate solution (0·02N or sufficient to ensure a slight excess 
of soluble copper) for a convenient period, usually between 15 and 30 min. (The longer the 
period of shaking, the greater is the amount of organic material brought into solution.) Set 
aside for 5- 10 min. to allow the larger soil particles and the flocculated colloids to sediment, 
and decant a volume of supernatant liquid more than sufficient for the analyses. Add 0'1- 0·2 g. 
of finely powdered calcium or magnesium oxide and shake occasionally for a few minutes to 
ensure complete precipitation of the copper hydroxide. Filter through a dry folded paper or 
under suction, rejecting the first runnings. The resultant filtrate should be clear and colourless 
and samples can be taken safely for nitrate determination. 

(b) When both ammonium and nitrate are required.-The recommended extractant is sodium 
sulphate (I 'ON) containing 0'02N-copper sulphate. Shake the desired amount of soil with 
a measured volume of extractant in the ratio of I g. of soil to 5 m!. of liquid for I h. Filter 
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the extract through a folded filter paper (18'5 cm. Whatman No. 30) in a conical funnel or 
through a Buchner funnel, discarding the first runnings. This filtrate can be sampled directly 
for determination of ammonium. 

Decant some of the filtrate, precipitate the copper by adding excess of magnesium oxide 
and filter through a dry folded paper or under suction, rej ecting the first runnings. This colour­
less filtrate can be sampled for determination of nitrate. 

X ylenol method of nitrate analysis 
Although m-xylenol (2,4-dimethylphenol) was first suggested by Blom & Treschow' as an 

ideal reagent for nitrate determination, Holler & Huch6 investigated all six xylenol isomers 
and concluded that 3,4-xylenol was a better reagent because of a greater reliability in colour 
development. The procedure as outlined,6 however, gave erratic results, and so, after a thoro'1gh 
investigation 7 to determine the optimum conditions, the method was modified to enable accurate 
analysis of low concentrations of nitrate. 

Reagents and method 
Xylenol reagent. Dissolve I g. of 3,4-xylenol (B.D.H.) in roo ml. of acetone. 
Sulphuric acid (5 + I). Cautiously add 5 volumes of pure sulphuric acid (98%) to I volume 

of distilled water and cool before using. 
Silver sulphate solution. Dissolve 5 g. of pure nitrate-free silver sulphate in 60 m!. of conc. 

aqueous ammonia and boil off excess ammonia. Dilute to 100 ml. and store away from 
the light. 

Standard potassium nitrate solution. Dissolve 0']218 g. of A.R. grade potassium nitrate in 
distilled water and dilute to I!. This solution contains roo flg. of nitrate-nitrogen per ml. 
from which working standards of lower concentrations can be prepared as required. 

Procedure.-Pipette a sample of the nitrate solution containing not more than ISO flg. 
of nitrogen into a soo-ml. boiling flask. If the sample volume is less than IS ml. , adjust the 
volume with the required amount of distilled water. (Since chlorides and nitrites interfere 
with the method, these ions should be eliminated by adding a few drops of 5 % silver sulphate 
solution or 1% sulphamic acid respectively before adjusting the total volume of sample plus 
reagents to IS mI.) Add 50 m!. of (5 + I) sulphuric acid, swirl gently but thoroughly and 
allow to return to room temperature. Add I ml. of the xylenol reagent, swirl thoroughly and 
set aside for at least 20 min, to allow nitration to proceed. Stop the reaction by adding approx. 
ISO m!. of distilled water and connect the flask to the distillation apparatus (Fig. I). Distil 
the volatile nitroxylenols into 10 ml. of sodium hydroxide solution(0'2N) contained in a 100-m!. 
volumetric flask, continuing the distillation until the volume in the flask is approx. 98 ml. 

FIG. 1.-1\litroxylenol distillation un£t 

Cool to room temperature, dilute to the mark and mix thoroughly. Determine the trans­
mittance of this solution against distilled water in a spectrophotometer at a wavelength of 
430 mfl or in a filter photometer with any suitable blue filter, e.g., llford spectral filter No. 601. 
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