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REGULATIONS, DATED THE 17TH DAY .OF JUNE 1970, MADE 'BY THE MINISTRY 
OF AGRICULTURE UNDER THE" FERTILISERS AND FEEDING STUFFS ACT 
1926. 

The Ministry of Agr.iculture f0r Northern Ireland, in exercise of the powers 
vested in it by sections 23 and 29 of the Fertilisers and Feeding Stuffs Act 
1926(a) ~nd of every other power enabling it in that behalf, and acting on the 
acIvice:of the advisqry"comniittee appointed for Great Britain " under section 23 
(if 'the . said Act, hereby makes the following Regulations: ~ 

Citation and Comm~ncement 
, J. These Regu.lations may be cited a~ the Ferulisers and Feeding Stl;dfs 

(Amendment) Regulations .(Northern Ireland) 1970 and shall come into 
operation on 1st October· 1970 .. 

4niendment ;of the. Schedules to the Fertiliser.s and Feeding Stuffs Regulations 
(Northern Ireland) 1968 . . 

" ", 2~ Schedules' 2 and' 4" td the Fertilisers aM Feeding·Stuffs Act 1926, as sub
sf.ituled by the Fertilisers' a:h.d"Peedi:hg Stuffs Regulatioll.s (Northern Ireland) 
T968.(b );(h~reinafter referred to as the "principal Regulations"), and Schedules 
6, 8 arid '9 to the principal Regulations are hereby amended as follows:-

. (a) IIi Part IIOi Schedule" 2,' 
, ." (inn the . first column, for the words "Dried, br~wery and distillery 

grains" there shall be substituted the words "Dried brewery grains"; 
. '(ii) i~niedia,.telY 'after the item referred to in the last preceding sub

,paragraph, there shall be inserted the item-:-
i, , "n:i:i¢ .diSitillery by-products . Amounts: of oil and pwtein, of fibre 

(other thim ma1t culm~ if present in excess of 2% and of 
and, dried y~t) calcium if present in excess of 

" .',.. ':.'. J 2'%:"" ... 
. "(b)"inP~lt i of 'Schedule' 4, inimedi!lJt~ly after the it~m-

"Horns . The produot obtamedby crushing or grind-
:;. ing horn, tq which" no other m~.tter has 

"./'>,: .'..." been added." 
: :thereshali be inserted the it~m.s-

. J, MiIJ.eral .potas$ium salt containing less than 
., ,~.6%· of magnesium (Mg). 

Magqes:ium kainit,.,. Mineral potassium salt containing at least 
3-6% of magnesium (Mg)." 

, (9) In part Il. of Schedule .4" 
(i) the item~' . 

. "Dried distillery grains. . . . .. .:. .~. . 
',':; 

j:r: ': '.·sh~il be'·,.~mlttedi 
.. :., '.: . : .,; .: " 

The article produoed by drying the residues 
froin distillery mas).1-tuns, to which no 

, . ' other matter has beeri added." 
. :'" .: ..' .!,' ~ " 

(a) 16 & 17 (Teo. 5. c. 4S. (bY·S;R. &. 0: Cr-:U.) 1968, No. 157. 
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(ii) in the second column, in the item beginning "Feed·ing meat and 
bone meal" for the words "hoof and hom" there shall be substituted 
the words "hoof, hom and feathers"; 

(iii) in the second column, in the item beginning "Feeding meat meal" 
for the words "hoof and hom:' there shall be substituted the words 
"hoof, hom and feathers". 

(d) In Schedule 6, 
(i) for Part I there shall be substituted the following--

" PART I 

PROVISIONS APPLICABLE TO BOTH FERTILISERS AND FEEDING STuFFS 

A. General Provisions 
1. In the case of articles in packages, bottles, drums or kegs, only 

unopened containers shall be selecte<i for the purpOSe of the sample. 

2. Samples shall not be drawn from part of any quantity where 
such part bears the appearance of having received damage. 

3.·1n every case the sampli'ng shall be done as quickly as is 
possible,consistent with due care, and the m{tterial shall not be 
e~posed any longer than is absolutely necessary. 

B. Provisions Applicable where the Fertiliser or Feeding Stuff is in 
Solid Condition 

4. Where the weight of the whole quantity does not exceed 2 cwt., 
or the whole quantity is in one container, the sample may consist 
of such a portion of the quantity as is fairly repxesentative of the 
whole, and the sample shall be of not less than It lbs. in weight. 

5. In each case it shall be assumed that the quantity is composed 
of separate approximately equal parts and thai the number of such 
parts is equivalent to: 

(li) the number of packages to be selected in accordance with 
paragraph lea) of Part II of this Schedule, or 

(b) the number of portions where the quantity is in bulk, to be 
taken in accordance with paragraph l(b) of Part II of this 
Schedule. ,.--' . 

The packages or portions shall be seleCted on the basis of at least one 
from each assumed approximately equal part, and shall be drawn at 
random. 

6. Notwithstanding anything in these Regulil-tions, a sampling 
spear shall Ilot be used if objection is· raised thereto, prior to the 
taking of a sample, on the ground tha>t the material is unsuitable. 

C. Provisions Applicable where the Fertiliser or Feeding Stuff is in 
a Liquid or Semi Liquid Condition 

7. (a) In bottles or containers each 'contdining not more than one 
quart 
The number of bottles or containers to be selected shall be in 
accordance with the appropriate scale for ~oIid fertilisers in 
paragraph lea) of Part II of this Schedule. The entire contents 

. of the selected bottles or containers shall be emptied into a 
~lean, dry vessel of glass or other suitable material and well 
mixed by stirring or shaking. From this mjxture a sample of 
between about one quart and abouthalf-a-gallon shall be 
drawn" the mixture being stirred or shak~n until immediately 
before the sample is drawn. 
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(b) in drums, kegs, or other containers each containing more than 
one quart and not more than forty gallons 
The number of containers to be selected shall be in accordance 
with the appropriate scale for solid fertilisers in paragraph lea) 
of Part II of this Schedule. The s'elected containers. shall be 
well shaken or the contents agitated or otherwise treated to 
ensure uniformity. An approximately equal proportion of 
fluid shall then be taken immediately from each of the selected 
containers, emptied into a clean, dry vessel of glass or other 
suitable material and well mixed by stirring or shaking. From 
this mixture a sample of between about one quart and about 
half-a-gallon shall be drawn, the mixture-being stirred or shaken 
until immediately before the sample is drawn. 

(c) in a bulk container or containers containing more than forty 
gallons 

(i) When a consignment is being withdrawn from the bulk 
container, and there is a tap in the outlet pipe from which it is 
suitable to draw a sample,.a quantity in accordance with the 
table below shall be drawn from the tap (after first withdrawing 
sufficient to remove any residues in the pipe), into a clean, dry 
vessel of glass or other smtable material, made up of portions 
of not less than one pint and of approximately equal size taken 
at regular intervals; otherwise 

(ii) it the liquid is homogeneous, about one quart: shall be 
drawn from a convenient outlet in the container (after first 
wi.thdrawing sufficient to remove any .residues in the outlet) 
into a <;:lean, dry Vessel of glass or other suitable material, or 

(iii) if the liquid is not homogeneous, the contents shall be 
well stirred or otherwise agitated, and sampling shall then 
proceed as in sub-paragraph (ii), but 

(iv) if it is not possible to make the liquid homogeneous, in 
the manner described in sub-paragraph (iii), the contents shall 
be sampled by lowerip.g an open tube (which must be long 
enough to reach the bottom of the container) perpendiculadY 
into the container. One or both ends of the tube shall then 
be closed and the contents transferred to a clean, dry vessel of 
glass or other suitable material. If, sampling by tube is 
impracticable, portions shall be taken from various levels of 
the container with a sampling bottle, so as to obtain a quantity 
representative of the whole_ The appropriate process shall 

-be repeated until a. quant~ty in accordance with the table 
below has been withdrawn. 

(v) Where a parcel consists of two or more containers, 
a sample from each, drawn in the manner described in sub
paragraphs (i)to (iv), as appropriate; shall be plac!Xi in a clean, 
dry vessel of glass or other suitable material. 

(vi) The quantity taken as described in sub-paragraphs (i), 
(iv) ~nd (v) shall be thoroughly':Jl1ixed and a sample of about 
one qllart transferred into a clean, dry vessel of glass or other 
suitable material. 

TABLE 
Quantities of Liquid Fertilisers and Feeding Stuff~' to be withdrawn in 

accordance with sub-paragraphs (c)(i) and (iv) above 
Where the quantity to be sampled- Quantity to be withdrawn 

does not exce~ 1,000 gallons not less than 2 p~ts 
. exceeds 1,000 gallons but does not exceed 5,000 gallons "" " 3 p~ts 

5000 '1 " " " "10,000,, """ 4 pmts 
10'000 " " " " "15,000,, """ 5 pints 

. " . 15;000 "" "." 20,000" """ 6 p~nts 
" 20,000 " " " " ,,50,000 ,; """ 7 p~ts 
" 50,000 " " " " "100,000,, ""." 10 P!Dts" 
" 100,000 " "" ,,20 pmts 



770 Fertilisers and Feeding Stuffs ., , . No:.15q 

,.,/~i) in. l'i:ut II fqr P:(1.¥ heading.tlher~ ,shall Q~,:sub~tituted the heading 
"PROVISIONS APPLICABLE TO SOLID FERTILISERS", 

'(iii~ ,in Part n ,paragraph, 4 shall, be omitted and paragraphs 5 and 6 
shall' be re'-numbered 4 and 5 respeotively, 

, (iv) in Patt III for the heading there sh~ll be sublltituted the heading 
"PROVISIONS A.PPLlCA,BLE TO SOLID ':FEEDING STUFFS", 

(v) in Part III paragraph: 3 shall be omitted' and paragmphs 4 and 5 
shall be re-numbered 3 and,4· respectively. 

(e) In Schedule 8, , . 
(i) at the beginning, to the list of the main divisions there shall be added 

the following items~ 
"18. Determination' of -Ethopabate. ' 

19. Determination of ;Furazolidone. 
2p. Deter~nat~,O}l of 'Dinitolmide; 
21'. ··Determination of Calcium." 

" (ii) in the main division numbered 8., 

-: ','. 

. (q) f0'r the first paragraph"":" . 
, "For the ,purPoses of the Fertilisers and Feeding Stuffs Act 1926 

"sugar" means sucro~e." 
there shall be substituted the paragraph-

, "For the purposes of the Fertilisers and Feeding Stuffs Act 1926 
"sugar" means t<lltal reducing sugars' affer inversion expressed as 
sucrose." , 

(b) in the second paragraph, fO'r the words-
" '''The /?ugar is then determIned as invert s'qgar after inversion of 

sucro~e." 

there shall be substituted the words-
"The total reducing sugar content is then determined after inver

sion of the sucrose." 
(c) in the sub-division numbered 8·223, for the words-

"The total copper reducing power should finally be determined 
in terms of sugar (C'2H22011)." ,,' 

there ,shall be substituted the words~ 
"The totai copper reducing power'should be calcula,ted as invert 

sugar and diminished by 1/20th t9 give the sugar." 
(iii) in the main div~sion numbered 16" at the end, there shall be added 

the following s~b-division-

"16·21 NITROFURAZONE IN THE PRESENCE OF FURA-
ZOLIDONE 

Carry <;>11t the' determinatio:Q ofIurazolidone,according to 19'2. 
Correctthe extincfion obtained .in' the determination of nitro· 
fUrazone at 530 n:m. by means' of t)J.~ 1)ollowing expression: 

Conected extinction, Ecor =Eobs - 34 Wxy 
.. 2500 

Where Eobs == extinction observed'in 16·2 
W = weight of sampJe in. grams' taken for nitro

furazone method 
',' x:. = content per cent.; , of ftp:azolidone :f)0U?d 'by 

determinaJtion of 19·2 
y = number of ml. taken from original dimethyi~ 

formamide extract of 50 ml: at point 'transfer 
a suitable portion containing about 200 p.g.'." .. , -;-" 

":;~ ~~: l; 
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. (iv) at.the end, there shall be added the foHowing main divisions and sub
divisions-

"IS' DETERMINATION OF ETHOPABATE 
(methyl 4-acetamido-2-ethoxybenzoate) 

lS'l REAGENTS 

Ammonium sulphamate solution-Dissolve 1·00 g. ammonium 
sulphamate in water and dilute to 100 qil. 

Butan-1-ol. 
Chloroform. 
Ethopcibate; stock solution-Dissolve 40'0 mg. pure ethopabate 

in methanol, and dilute to 100 mI. with methanol. 
Ethopabate, standard solution-Dilute 10 ml. ethopabate stock 

solution with 50 per cent. methanol to 100 ml. 
Ethopabate, working standard solution-Dilute 5·00 ml. etho

pabate standard solution to 250 ml. with 50 per cent. 
methanol and mix well. 20 ml. of this solution contains 
16·0 p.g. ethopabate. 

Hydrochloric at;id, dilute solution A-DilUJte 10 ml. concen
trated hydrochloric acid (d=HS) with water to 100 ml. 

Hydrochloric acid, dilute solution B-Dilute 25 ml. concen
trated hydrochloric acid (d=HS) w1~h water to 1 litre. 

Methanol, 50 pel' cent. v/v-Dilute one volume methanol to 
two volumes with water. . 

N-1-Naphthylethylenediamine dihydrochloriae solution, (coup
ling agent)-Dissolve 50 mg. N-1-naphthylethylenediamine 
dihydrochloride in 25 ml. water. Prepare freshly as required. 

Sodium carbonate solution-Dissolve 40 g. anhydrous sodium 
carbonate in water and dilute to 1 litre. 

Sodium chloride. 
Sodium nitrite solution-Dissolve 0·20 g. sodium nitrite in 

water and dilute to 100 ml. Prepare immediately before use. 

lS·2 PROCEDURE 

Weigh out a portion of the prepared sample between 5 g. 
and 20 g. (ideally the povtion should contain about SO p.g. etho
p~bate) and transfer it to a glass stoppered 250 mI. flask. Add 
100 mI. 50 per cent. methanol and agitate the mixture for ope 
hour. Collect sufficient clear ex~ract for a test by passing the 
mixture through a fast filter papeJ; or by centrifuging a suitable 
portion. This extract can be stored overnight at room temperatu.re 
in a tightly stoppered flask. 

Transfer 20:0 ml, pf the clear extract ·into a 50 ml. centrifuge 
tube, and add 5 ml. dilute hydrochloric acid, solution A. Then 
add 10 ml. chloroform, close the tube with a polythene stopper 
and shake vigorously for 3 minutes. . Separate into two phases 
by.centrifuging and carefully transfer the lower chloroform layer 
to a second 50 ml. centrif1.J.ge tube. (This is conveniently accom
,plish!Xl by the use of a syringe fitted with a capillary tube.) Re
extract the aqueous portion in the first centrifuge tube with a 
s~cond 10 ml.chloToform by mixing, oentrifuging, and transferring 
the chloroform phase to the s~nd centrifuge tube as before. 
Repeat this extraction procedure with a third 10 m!. chloroform 
and combine the chloroform extracts in the second centrifuge 
tube. Add 10 mI. sodium carbonate solution to the combined 
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cw'o:rofo.cm extracts and shake, vigorously for,.3 minutes. Centrl
fuge and, without distturbing the interface",draw ,Qff most of 
the upper layer and discard it. Repeat the washing with 
another 10 mI. sodium carbonate, solution and discard the 
aqueous layer. Wash the 'chloroform wifu. 10 m!. water by 
closing .the tube and shakiilg vigorously for 1 minute. 
Centrifuge and draw .off and discard the aqueous layer. 
Repeat this washing with a further 10 nil. water. (Note: it is 
important tbt the chloroform interfa¢ &hould not~e disturbed 
as loss of drug may occur., Also ,the extraction and washings 
shou14 be completed in as short a time as possible, as prolonged 
contact with hydrochloric acid or sodium' carbonate may cause 
partial hydrolysis of the ethopabate;). 

P:repare a ·reagent blank and a standard in the following way: 
In,toseparate 50 mI. centrifuge -tubes transfer by pipette 

2Q'0 int 50 'per cent. methanol(reag<tnt blank) and 20·0 m!. (16 p.g.) 
ethopabate working ,standard solution. Add 5·0 m!. hydroohlol'ic 
,acid, dilute solution A to the contents of ,each tube and carry out 
the extrnction procedure described' above, commencing at "Then 
add 10 m!. chlorOform, close the tube with a polythene stopper 
and ...... ". 

Transfer the wa~hed chloroform extqlcts obtained from the 
~ample, the reagent blank, and the, staildard to three 100 mL 
beakers. RillSe the centrifuge tubes with two 3 mI~portions of 
50 per cent. methanol and add 'th~, rinsings to the resp~tive 
beakers. EVaporate the contents Of. : the heakerson a steam 
bath to about 2 m!.. Add 5'0 mI. 50"per·~nt. methanol to each 
beaker and redissolv<,; any solid material which has separated 
out. 

Transfer these solutions quantitatively to three centrifuge 
tubes and rinse eaoh beaker ~uccessively with 10, 10 and 5 mL 
portions of, hydrochloric acid, dilute solution B, adding the 
rinsings to the centrifuge tube. Immerse the tubes in a boiling 
water bath, so that the level of the liquid in the tubes is just below 
the level of the water in the qath, for 45 minutes. Remove the 
tubes and cool to 1Q"""'15°C. 

To each tube add 1'0 m!.sodium nitrite solution; mix, and 
allow to stand for 2 minutes. Add 1 '0 mI. ammonium sulphamate 
solution, mix, and set aside for 2·mi:Q,utes. Add i-(l m!. of N-I
na;phthylethylenediamine dihydmchloric coupling agent solution, 
mix and allow to stand for 10, minutes. Then aq.d 5·0 g. sodium 
chloride and 5·0 m!. butan-I-ol; stopper the tube and shake it· 
vigorously until the sodium chloride bas dissolved. Remove the 
stoppers and spin the tubes in a centrifuge~ Measure theextinc
tioo of the butan-I-ol lliyer from each tllbe in a 10 mm. cell at 
555 nino against a cell containing pure blitan-I-ol. . 

Calculate the quantity of ethopabate in, the feed from the 
ratios of the .. extinctions of the sample and 'standarq solutions 
oorrecting each reading for the extinction 6f the blank. . . 

. Calculation: 
. 0·008 (Ax .,... Ab ) 

Eth9pabate in feed, per cent. = ' .. 
Where Ax 

Ab 
As 
W 

W'(As - Ab) 

= optical density 6f ,sample solution 
= optical density of rea:gent blank solution 
= optical density, of stan,<;iard solution 

:::::, weight in granis of 'original sample. 
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DETERMINATION OF FURAZOLIDONE 

[3-(5-nitrofurfury lideneamino )-oxazolidin-2-one] 

773 

19'1 REAGENTS 

Acetone. 
Aluminium oxide-neutral aluminium oxide suitable for 

chromatography; aotivity grade 1; 100-240 mesh. Prepare 
the aluminium oxide as follows: Slurry 500 g. aluminium 
oxide with 1 litre of hot distilled water, and decant the 
supernatant liquid. Repeat this procedure twice more. 
Dry the aluminium oxide at 105e C. to constant weight 
before Uj)e. 

Amyl alcohol. 
Amyl acetate. 
Petroleum spirit-light petroleum-boiling range 40-60°C. or 

60-80 eC. 
Urea solution-Dissolve 90 g. urea in 100 ml. water. 

19·2 PROCEDURE 

Weigh a quantity of the feed sample expected to contain 
between 0·9 and 1'1 mg. furazolidone into a 25 X 80 mm. extrac
tion thimble and transfer it to a suitable extraction apparatus. 
Extract with petroleum spirit for half an hour, ensuring 13 to 17 
cycles of solvent. Remove the extraction thimble from the 
apparatus, drain off residual solvent and dry the thimble and the 

. extracted feed· in a current of warm air. Place the dried thimble 
and contents in. a clean extraction apparatUj) and extract with 

. acetone fOT 1 hour, ensuring not less than 25 cycles of solvent. 
Protect the apparatus from light. Evaporate the acetone extract 
to 5-10 ml. on a steam ba.th and cool to room temperature. 

Prepare a chromatographic column as follows~Glass column; 
10 mm. internal diameter 300 mm. long with a constriction of 
5 mm. at the lower end. Insert a plug of glass wool in the lower 
end and tamp it down with a suitable rod to a thickness of 2 to 
3 mm. Prepare a slurry of aluminium oxide with acetone, pour 
the slill"ry il1J1:o the column and allow to settle. The prepared 
column should be about 200 mm. high. Allow The acetone layer 
to drain down to the top of the aluminium oxide column. 

Chromatography of feed extract-Transfer the acetone 
extract of the feed to the prepared chromatographic column, and 
elute with acetone until the furazolidone band has passed through 
the column and collect the eluarte. EV'aporate ·the acetone eluate 
just to dryp.ess on a steam bath. Dissolve the residue in 10 ml. 
amyl alcohol and transfer the solution to an amber-glass 100 mI. 
separating funnel Complete the transfer using 10 mI. amy] 
acetate as a rinse liquid. Extract the solution with five separate 
10 ml. portions urea solution and transfer eaoh separate aqueous 
extr-act to an amber-glass 100 m!. volumetric flask. Dilute to 
100 m!. with urea solution and mix. 

Measure the extinction of the solution at 375 nm. against urea 
solution as a blank and calcuhte the furazolidone oontent of the 
feed from the relationship: 

E 1 % of furazolidone in urea solution = 643. 
1 em. 

Note: Solutions of furazolidone should be protected from light 
at aU time!>. 
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DETERMINATION OF DINITOLMIDE 

(3, 5-dinitro-o-toluamide) 

No. 156 

20·1 REAGENTS 
Acetone, 95 pel' cent.-Add 5 ml. water to 95 mI. acetone. 
Acetonitrile, 85 pel' cent.-Add 850 ml. acetonitrile to 150 ml. 

water. 
Aluminium oxide-Dry a suitable grade of aluminium oxide 

prepared for chromatography at 105°C. for 30 minutes 
before use. 

Diamin.oethane-Fresh undiscoloured diaminoethane is 
imperative. 

Dimethyljormamide, 95 pel' cent.~Add 5 mI. water to 95 ml. 
dimethylformamide. ' 

Dinitolmide standard solution-WeIgh 40·0 mg. pure dinitol
niide and transfer to a 100 mI. volumetric flask. Add aceto· 
nitrile, 85 per cent., and shake until all the dinitolmide has 
dissolved. Dilute to 100 mI. with acetonitrile, 85 per cent. 
Dilute 10 mI. of this solution to 100 m!. with acetonitrile, 
85 per cent., to give a solution containing 0·04 mg. per mI. 

20'2 PROCEDURE 
Weigh 10·0 g. of tb,e sample and transfer to a 250 mI. conical 

flask. Add 65 m!. 85 rper cent. acetonitrile and heat to 50 + 5°C. 
(Caution: all operations involving acetonitrile should be carried 
out in an efficient fume hood.) Maintain at this temperature for 
30 minutes, swirling occasionally. Allow the flask to cool to 
room temperature and add 20 g. activated aluminium oxide, 
gently mixing for 3 minutes. (Note: the addition of aluminium 
oxide is unnecessary where the content of dinitolmide is in excess 
of 1 per cent.) 

Filter the solution with suction through a 40 mm. sintered 
glass funnel (porosity 3), transferring as much of the solids as 
possible. Transfer the remaining solids to the sintered glass 
funnel with 85 per cent. acetonitrile, using as little as possible, and 
suck the residue dry. Suspend the filter cake in the sintered 
glass funnel by the addition of a little 85 per cent. acetonitrile 
with gentle stirring but without suction. Remove the liquid by 
applying suction, then repeat the suspension and filtration. Keep 
the volume of the filtrate below 100 m!. Transfer the filtrate to 
a 100 mI. volumetric flask, dilute to volume with 85 per cent. 
acetonitrile and mix. 

Having regard to the expected concentration of dinitolmide 
in the sample. dilute the filtrate with 95 per cent. acetone by 
reference to the following table. 

Dinitolmide Further dilution Aliquot Factor 
% m!. M 

0·004- 0·012 none' 4 1 
0·012- 0·025 none 2 2 
0·025- 0·050 xlO 10 4 
0·050- 0'100 X10 5 8 
0'100- 0·250 XlO 2 20 
0·25 - 0·50 X100 10 40 
0·50 - 1·00 x100 5 80 
1·00 - 2·50 X100 2 200 
2·50 - 5·00 X 1000 10 400 
5"00 -10,00 X 1000 5 800 

10·00 -25·00 X 1000 :2 2000 
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Transfer the appropriate aliquot indicated in the table to each 
. of three. beakers, A, Band C. (Om~t beaker A for samples con
taining dinitolmide in excess of 0'25 per cent.) Add 1 mI. standard 
dinitoIri:lide solution to beaker C and evaporate each of the 
solutions in be-akers A, Band C at a temperature not exceeding 
60°C: in a current .of .air. Transfer 10 mI. 95 per cent. dimethyl
formamide to beaker A an4 2 m!. 95 per cent. dimethlyformamide 
to each ot beakeri B and C< Swirl the beakers intermittently f<Y.l 
five mi:illites to dissolve the dinitolmide. Add S mI. diamino
ethane to each of beakers Band C and mix. Filter the solution 
through a suitable filter paper if a persistent turbidity is formed. 

Measure the extinctions, E, at 560 nm. in a 10 mm. stoppered 
cell, of each solution 5 minutes after the addition of diamino
ethane. Keep· 'the temperature of the cell compartment below 
30°C. to avoid rapid fading of colour. Calculate the dinitoLmide 
content of the sample from the expression 

Dinitolmide per cent.=(Eb -Ea ) X M 
100 (Ee -Eb ) 

DETERMINATION OF CALCIUM 

. ·Calcium may be determined by the oxalate method or, alter
natively, by the atomic absorption spectrophotometric method. 

21'1 OX~ATE METHOD 

21-11 REAGENTS 

A mmonia solution, 2 per cent. v I v..:.-.-Dilute 20 m!. concen
trated ammonia s.olution (d=O'SS) with water to 1 litre. 

Ammonium acetate solution-Dissolve 500 g. ammonium 
acetate in 500 mI. water. 

Ammonium oxalate solution-saturated aqueous solution. 
Bromocresol green indicator solution-Dissolve 0·05 g. bromo

cresol green in 20 m!. ethanol and dilute with water to 
100 m!. 

Citric acid-monohydrate. 
Hydrochloric acid, 50 per cent. v I v-Dilute 50 m!. concentrated 

hydrochloric acid (d=HS) with water to 100 mI. 
Potassium permaliganate, 0·1 N. 
Sulphuric acid, 20 per cent. vlv-Cautiously add 100 mI. con

centrated sulphuric acid (d=1'S4) to 400 m!. water, and, 
while hot, add 0'1 N potaSISium permanganate drop by 
drop until a faint pink colow: persists. 

21'12 DISSOLUTION OF THE SAMPLE 

Weigh to the nearest mg. 5 g. of the sample into a platinum 
or silica basin and incinerate at a temperature not exceeding 
500°C. until all the organic matter has been destroyed. Allow to 

. cool~ moisten the ash with water and cautiously add 10 mI. 50 per 
cent. v Iv hydrochloric acid, avoiding loss by use of a cover glass. 
Wash the cover glass with water, adding the washings to the 
pasin and evaporate to dryness. Continue heating for at least 
op.e hour to dehydrate any silica which may be present. Cool, 

.. add 20.m!. water and 10 m!. 50 per cent. v/v hydrochloric acid, 
bring to the boil and filter into a 250 ml. volumetric flask. Wash 
the basin and filter with hot water collecting the washings in the 
flask, Cool, make up to v.olume and mix. 
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21-13. PROCEDURE 

21·2 

Transfer an aliquot of the filtrate, containiJ;lg about 40 mg. Ca, 
to a 400 mI. beaker and add wa:terto make the volume approxi
mately ISO mI. Add sufficient bromocresol green indicator, 
1-2 g. citric acid, and ammonium acetate solution drop by drop 
until the colour changes to yellow-green (PH 4'0). Bring the 
solution to the boil and while boiling, slowly add with stirring 
20 ml. boiling ammonium oxalate solution. Digest the mixture 
at boiling point ror 15 minutes, allow to cool and stand for at 
least.4 hours. Decant the supernatant liquid through a sintered 
glass crucible (porosity 4). WiJ.sh down the sides of the beaker 
with hot water, stir up the calcium oxalate precipitate and allow 
to settle. Decant the supernataIit liquid through the smtered 
glass crucible. Transfer the precipitate to the sintered glass 
crucible with 2 per cent. vlv atnmonia solution and wash the 
beaker and crucible with 2 per cent v I v ammonia solution until 
the washings are free from Chloride. Remove the crucible and 
carefully rinse the outside with water, discarding the rinsings. 
Transfer the bulk of the precipitate to the original beaker and 
wash the remainder through with hot 20 per cent. v Iv sulphuric 
acid, ad<:ling the washings to the beaker. Add 70-80 m!. boiling 
water and mix to dissolve the precipitate. Heat the contents to 
75-80°C. and titrate with 0·1 N potassium permanganate until 
a faint pink colour persists· for 30 'seconds, transferring the 
crucible to the beaker towards the end of the·titration. 

1 m!. 0'1 N KMnq.,==2·0 mg .. calciurn~ . 

ATOMIC ABSORPTION SPECTROPHOTOMETRIC 
METHOD 

21·21 APPARATUS 

Atomic absorption spectrophotometer. 
Calcium hollow-cathode' lamp. 

21'22 REAGENTS 

Calcium stock solution~Dry calcium carbonate at 105°C. for 
1 hour. Transfer 2·497 g. into a 1 litre volumetric flask 
using apprroximately 100 mI. water. Add slowly with 
swirling 60 m!. N hydrochloric acid. When all the calcium 
carbonate has dissolved, dilqte to 1 litre with water. 
1 m!. == 1 mg. calcium. 

Calcium dilute solution~Dilute 20 m!. calcium stock solution 
to 200 m!. 
1 m!. == 100 }J.g. calcium. 

Calcium working standard soluti6ns~Add 10 m!. releasing 
agent to each of six 100 .mt vQlumetric flasks. Measure 
0, 3,6,9. 12, 15 m!. dilute calcium solution (1 m!'== 100 }J.g. 
calcium) into the flasks and dilute to 100 m!. with water. 
The flasks contain 0, 3, 6, 9, 12, 15 }J.g. Ca per m!. 
respectively. 

Lanthanum oxide solution (rele.asing agimt)~Wet 117·3 g. 
lanthanum oxide, La2 0" low in· calcium with water. Add 
350 m!. concentrated hydrochloric acid (d = 1-1 8) slowly, and 
shake until all the lanthanum oxide is dissolved. Allow 
to cool and dilute to 1 litre· with watet. 
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2)'23 PROCEDURE 

777 

Set up the instrument using the line at 422'7 hm. Use a fuel 
rich flame.' Add releasing agent ahd water to a suitable aliquot 
of the sample 'Solution, prepared in accordance with para. 21'12 

. to produce a standard volume of solution to contain between 
5' and iO' }J.g. of calcium per nil. and 10 per cent., v/v releasing 
agent. Prepare a blank solution from which only tlie sample 
has been omitted. Spray water into the flame and zero the 
instrument. Spray successively, in triplicate, the standard 
soluti0Iis, sample and blank, washing the instrument through 
with water between each spraying. Plot the mean reading 
obtained. for each standard solution against its calcium content. 
petermine the calcium content of the sample aIid blank solutions 
from: the graph and from the difference between' them calculate 
the calcium content of the sample. If a number of samples is 
being examined, one or more standard solutions must be 
resprayed at intervals during the course of the analyses." 

(f) In Schedule 9, 
(i) in Part I, in the second column, in item 13, fur the words

"Provided that the variation from each amount stated shall not 
exceed 1'75%." 

there shall be substituted the words-
"Pwvided that the variation from each amount stated Shall not 

exceed 1'75% and, where the total of the amounts stated is 25% or 
over, the amount of all variations taken together, after setting off 
deficiencies. against excesses, shall not exceed 1/20th of the aforesaid 
total." 

(ii) in Part II, in the first column, for the words
"Dried brewery and distillery grains." 

there shall be sU!bstituted the words-
"Dried brewery grains." 

(iii) in, Part II, immediately after the item referred to in the last 
. pr~eding sub-paragraph there shall be inserted the item-

"12a. Dried distillery by- Oil, 0'75% or one fifth of the amount 
products (other than stated, whichever is the greater; pro-
malt culms and tein, one fifth of the amount stated; 
dried yeast) fibre, if present in excess of 2 %, if 

the actual amount exceeds that stated. 
one eighth of the amount stated; if the 
actual amount is less than that stated, 
one half of the amount stated; lime 
(express:ed as calcium (Ca)), if present 
in excess 'of 2 %, one fifth of the amount 
stated." 

Sealed with the Official Seal of the Ministry of Agriculture' for Norlhem 
Ireland this 17th day of June 1970. 

(L.s.) A. E. W. Steen, 
Assistant Secretary. 
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EXPLANATORY NOTE,' 

(This Note is not part of the Regulations but is intended to 
imlJlcafe theil' general purpor~.) 

No . .156 

These Regulations -amend the Fertilisers a1ld Feeding Stuffs Regulations 
(Northern lreland) 1968. 

They introduce an additional limit of variation for high concentration 
compound fertilisers: l'evise methods of sampling fertilisers a:Jld feeding stuffs 
in liquid form; prescribe methods of analysis for certain prophylactics added 
to feeding stuffs; -add a new composite entry in Sohedule'2 covering "dried 
distillery by-products" and lay down methods of analysis for calcium in these 
products; tintroduce implied definitions for "kainit" and "magnesium kainit"; 
and effect certain minor revisions to Schedules' 4 and 8. 

:>; .• , 
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