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Foreword 

BS0 (the international  Organization for Standardization)  is  a wsrldwide federation of 

national  Standards institutes (60 member bedies).  The werk of developing  Inter- 

national  Standards is  carried out through ISO technical  committees.  Every member 

body interested in  a subject for which  a technical  committee has been set up has the 

right ts be represented on that csmmittee.  International  organizations,  governmental  

and non-governmental,  in  l iaison  with  ISO,  also take part in  the work.  

Draft International  Standards adopted by the technical  committees are circulated to 

the member bodies for apprsval  before their acceptance as International  Standards by 

the ISO Council .  

International  Standard ISO 3946 was developed by Technical  Committee ISO/TC 93,  

Starch  fincluding  derivatives and Qy-productsl,  and was circulated to the member 

bodies in  February 1 982.  

l t  has been approved by the member bodies of the fol lowing  countries :  

Austria Netherlands 

Egypt,  Arab Rep.  of Roland 

France Portugal  

Germany,  F.  R.  South  Africa,  Rep.  sf 

USA 

USSR 

No member body expressed disapproval  of the document.  

@ International  Organization  for Standardization,  1 982 0 

Printed in  Switzerland 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



INTERNATIONAL STANDARD ISO 3946-1 982 (E)  

Starches and derived products -  Determination  of total  

phosphorus content -  Spectrophotometric method 

1  Scope and field of appl ication  

This International  Standard  specifies a spectrophotometric 

method for the determination  of the total  phosphorus content 
of starch,  including  derivatives and  by-products,  in  which  the 

expected  content,  calculated as phosphorus (P) ,  does not 

exceed 5 % (mlm).  

2 Definition 

total  phosphorus content :  The quantity of phosphorus 
determined in  accordance with  the conditions specified  in  th is 

International  Standard  and expressed  as phosphorus (P)  as a 
percentage by mass of the product as received.  

3 Principle 

Destruction  of the organic substances by digestion  with  a 
sulpho-nitric mixture and  conversion  of Phosphates to ortho-  

Phosphates.  

Formation,  by means of a reducing  agent,  of a phosphomolyb- 
date know as molybdenum blue.  

Spectrophotometric measurement of the intensity of the blue 
colour at a wavelength  of 825 nm.  

4 Reagents 

During  the analysis,  use only reagents of recognized  analytical  

grade,  and  only disti l led  water of at least equivalent puri ty.  

4.4 Ammonium molybdate Solution,  prepared  as fol lows.  

In  a 1  I  flask,  dissolve 1 0,6 g  of ammonium molybdate 

tetrahydrate [(NH&Mo70~+4H201  in  500 ml  of water.  

Add 500 ml  of 1 0  mol/1  sulphuric acid  Solution,  mix and  al low 
to cool  to ambient temperature.  

4.5 

46 .  

4.6.1  

Sodium hydroxide,  1 0 mol/1  Solution.  

Phosphorus,  Standard solutions.  

Stock Solution,  corresponding  to 1 00 mg  of P per l i tre.  

Weigh,  to the nearest 0,5 mg,  0,439 3  g  of anhydrous 
potassium dihydrogenorthophosphate and  dissolve in  water.  
Transfer quanti tatively into a 1  000 ml  one-mark volumetric 

flask.  

Di lute to  the mark with  water and  mix.  

1  ml  of this Standard Solution  contains 1 00 pg  of P.  

NOTE -  The potassium dihydrogenorthophosphate shall  be dried 

before use for 1  h,  in  a drying  oven control led at 1 05 + 2 OC,  and then 
al lowed to cool  in  a desiccator.  

4.6.2 Standard  Solution,  corresponding  to 4 mg  of P per 
l i tre.  

Using  a pipette,  take 1 0  ml  of the stock Solution  (4.6. 1 )  and  
place i t in  a 250 ml  one-mark volumetric flask.  

Di lute to  the mark with  water and mix.  

1  ml  of th is Standard  Solution  contains 4 Mg  of P.  

4. 1  Sulpho-nitric reagent.  

Prepared by mixing  1  part by volume of sulphuric acid,  

ea 1 ,84 g/ml,  96 % (mlm)  Solution,  and  1  part by volume of 
n i tric acid,  Q~  1 38 g/ml,  65 % (mlm)  Solution.  

4.2 Nitri t acid,  ,920 1 38 g/ml,  65 % (mlm)  Solution.  

4.3  Ascorbic acid,  50 g/l  Solution.  

Keep this Solution  in  a refrigerator for a maximum of 48 h.  

5 Apparatus 

NOTE -  Ensure that the detergents used for cleaning  glassware do not 

contain  phosphorus.  

Ordinary Iaboratory apparatus,  and in  particular 

5. 1  One-mark volumetric flasks,  of capacities 50 -  1 00 -  

200 -  250 and  500 ml,  complying  with  the requirements of 

ISO 1 042.  

1  
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ce31 s 
at a 

0f optical  patt-l  
wavelee7gtR of 

-Wed iPh  

measuring  

ca”ry cwt the preparatrcm Qf ;tke ea8ibration  CeßWQ and H-E deler-  
mination  wittair-l  2  i -i .  

-j-ake 383 al iquot porab-? (se?e @E? -tabkji  and introduce it im0 a 
w nd conical  f-lask.  

Atid  vdaler 8Q easch  mf he %QVQD flasks so thaak ehe mtaB volun3e 
is approximately 30 in%.  T;X” 

Plaee khe seven  dlasks in  dx boihng  water baah  5.69 fsr 1 0  min.  
Usinq the spectropp.BOforQQler,  delermine the absorbance a-t 
825 nm Qf -this soiL. !timi.  Cool  1 0 arnbiefif PemperaQure by imsnersing  thf3 fkks in  the 

cooling  bash (5.5) .  Transfer the csntents of ahe %Iasks quaw- 

ti fatively 8~  tB-9~  50 nd one-rnark mhmetaic flasks E. 1 )  =  Di lute %gz 

the marks wiah  wafer and r! -l iX~  

Read f?-On7 

number 0-f 

Id-Ie caBibraaior1  
micrsgrams cif 

cubwQ 

ph0sph 

Isee 6.1 3 the csrrespondin  

QWS.  

9 

Using  the spectrophobxaaeter I599,  delmM-7~  Phe absorbance 

5 nm of each sf the six ss~utions,  using  he 1 0khsr-i  frsm 

he flask withsul  the standard sdution as Phe reference.  Plot 

the cahbration eurve giving  he m.mber sf n-krograms of 

phospkarus as a funcfi0n sf the abssrbanee.  

Carry out 
placing  U--i  

a bIank Best 

e Test psrtion 

in  paral ld  

by water.  

demv-ninatisn,  PQ- 

Carry out two deterrnirxhsns on  the sa-ne Test sample (6.2).  bl ix =the sarnple PhorsughDy.  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



ISO 39464982 (El  

7 Expression of results 

7.1  Method of calculation  and  fornwla 

The total  phosphorus (PI  content,  expressed as a percentage 

by mass,  is  g iven by the formula 

ml x V.  x 1 00 

m.  x VI  x 1 06 

where 

m.  is  the mass,  in  grams,  of the test Portion  (6.3);  

ml is  the phosphorus content,  in  micrograms,  of the test 

Solution  read from the cal ibration  curve (6.1 );  

V0 is  the di lution  volume,  in  mi l l i l i tres,  of the test Solution  

6.5);  

VI  is  the volume,  in  mi l l i l i tres,  of the al iquot Portion  used 

for the determination (6.6).  

Take as the result the arithmetic mean of the values obtained in  

the two determinations provided that the conditions of 

repeatabi l i ty (7.2)  are satisfied.  l f not,  repeat the test.  

Talsie 

7.2 Repeatabi l i ty 

The differente between the values obtained in  two determina- 

tions carried out simultaneously by the same analyst on the 

same test Sample (6.21 ,  shal l  not exceed 

-  2 % of their arithmetic mean in  the case of phosphorus 

contents greater than 0,2 % (mlm);  

-  0,004 g  of phosphorus per 1 00 g  of product in  cases of 

phosphorus contents less than 0,2 % (mlm).  

8 Test report 

The test report shal l  indicate the method used and the results 

obtained.  In  addition,  i t  shal l  mention any operating  conditions 

not specified in  this International  Standard,  or regarded as op- 

tional,  as wei l  as any circumstances that may have affected the 

results.  

The test report shal l  include al l  detai ls required for the complete 

identification  of the Sample.  

Expected 

phosphorus content 

% bl lm)  

Mass of test Portion 

(sec 6.3)  

g  

Diktion  wolume 

(sec 6.5)  

ml  

Volume of the al iquot Portion 

(sec 6.6)  

mi  

< 0,05 

0,05 to OJO 

OJO to 0,25 

0,25 to 0,5O 

0,50 to l ,oo 

l ,oo to 2,00 

2,OO to 5,00 

0,500 

0,500 

0,500 

0,500 
0,250 

0,1 25 

0,1 25 

1 00 

1 00 
1 00 

200 

250 

250 

500 

25 

IO 

2 
2 

2 

2 
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